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SPECIAL SESSIONS

S1 Eleven Sections: One Academy — Current
Perspectives on the State of Relevant,
Reliable, Valid Forensic Science in a
Multidisciplinary Context

Joseph P. Bono, MA*, Indiana University Purdue University
Indianapolis, Forensic Sciences Program, 402 North Blackford Street,
Indianapolis, IN 46202; Anjali R. Swienton, JD*, SciLawForensics,
Ltd., 25 Walnutwood Court, Germantown, MD 20874; Stephanie
Domitrovich, JD, PhD, Sixth Judicial District of PA, Erie County Court
House, 140 West 6th Street, Room 223, Erie, PA 16501; JC Upshaw
Downs, MD*, GBI Medical Examiner, 925 A Mohawk Drive, Savannah,
GA 31419; Alan R. Felthous, MD*, Saint Louis University School of
Med, Forensic Psychiatry Division, 1438 South Grand, Saint Louis, MO
63104-1027; Laura C. Fulginiti, PhD, Forensic Science Center, 701
West Jefferson, Phoenix, AZ 85007; Christine Funk, JD*, 919 Vermillion
Street, Suite 200, Hastings, MN 55033; Robert C. Gaffney, MFS*,
USACIL, Investigative Support, 4930 North 31st Street, Forest Park, GA
30297-5205; Marilyn A. Huestis, PhD*, Chemistry & Drug Metabolism,
Intramural Research, NIDA, NIH, 251 Bayview Boulevard, Room
05A721, Baltimore, MD 21224; Jane A. Lewis, MFS*, Wisconsin State
Crime Lab-Milwaukee, 1578 South 11th Street, Milwaukee, WI 53204-
2860; Laura L. Liptai, PhD*, BioMedical Forensics, 1660 School Street,
#103, Moraga, CA 94556; Douglas H. Ubelaker, PhD*, Smithsonian
Institution, Department of Anthropology, NMNH - MRC 112,
Washington, DC 20560; Richard Vorder Bruegge, PhD*, Federal
Bureau of Investigation, OTD-FAVIAU, Building 27958A, Pod E,
Quantico, VA 22135; Franklin D. Wright, DMD*, 1055 Nimitzview
Drive, Cincinnati, OH 45230; and Thomas D. Holland, PhD*, DoD
JPAC, Central ID Lab, 310 Worchester Avenue, Hickam AFB, HI 96853

After attending this presentation, attendees will have an
understanding of the role of each section of the Academy and how they
integrate to produce relevant, reliable, and valid forensic science.

This presentation will impact the forensic science community by
highlighting the positive research and education being produced by the
membership of the Academy and by providing a roadmap to the future.

The American Academy of Forensic Sciences is internationally
renowned as a leader in the advancement of knowledge, continuing
education, and cutting edge research in a multitude of disciplines.
Currently, there are eleven sections in the Academy that represent a
diverse, capable, and highly respected membership. The
Interdisciplinary Symposium is designed to highlight each of these
sections and to demonstrate how they interact across the membership in
multidisciplinary collaboration. The goal of this important session is to
celebrate the current achievements of the Academy membership and to
set a course for the future of forensic science.

The theme of the 2011 AAFS meeting is “Relevant, Reliable and
Valid Forensic Science: Eleven Sections—-One Academy.” The
Interdisciplinary Symposium will dovetail into that theme by asking
each section to detail how their membership actively participates in
research and education and how they participate cooperatively with the
membership(s) from other sections to achieve reliable, valid science.
One member of each section was selected to provide a thirty minute
glimpse into the current state of the discipline as well as to furnish future
goals. The General section, the most diverse and wide-ranging of the
eleven, acts as the “gatekeeper” for the Academy. Their membership
includes 22 sub-disciplines and provides standards across the spectrum

of forensic science. As warriors on the battlefield of forensic science by
providing standards and certification for a diverse membership. The
newest addition to the Academy is the Digital and Multimedia Sciences
discipline and as such, their focus will be on establishing definitions,
codifying their discipline, and providing a roadmap for the future. They
are involved in many Scientific Working Groups (SWG) in an effort to
make the science more reliable and valid. Odontology,
Pathology/Biology, and Physical Anthropology share many areas of
common and overlapping interest. The research and development in
each section is often augmented by the others. Odontology is currently
involved in bringing human identification into the digital age, both for
individuals and in mass fatality events. The membership is engaged in
human rights and maintains an active role in both the understanding and
analysis (“best practice”) of human bite marks. The membership of the
Physical Anthropology section is currently participating in a wide-
reaching Scientific Working Group to determine best practices across the
gamut of activities in which they engage. Pathology/Biology plays an
active role in research, education, and frontline forensic science. Each
of these disciplines provides cutting edge-research and technology to the
overall forensic science community. Data collection and interpretation
are critical for Criminalistics, Toxicology, Psychology, and Engineering.
Each of these disciplines produces internal and external standards that
enhance any forensic science investigation. By necessity, the
membership in each of these sections is actively engaged in advanced
research techniques, laboratory accreditation procedures, and systematic
investigations. The Jurisprudence section of the Academy provides a
framework for the rest of the disciplines. Jurisprudence also defines the
legal world in which the Academy membership operates. One of the
current question being addressed by this section is the way in which
judicial officers and attorneys are being kept abreast of rapidly changing
forensic science. “Eleven Sections—One Academy” truly defines the
medico-legal community. This session will demonstrate the current
capabilities of each of those sections and how they integrate in
multidisciplinary collaborations that will have far reaching implications
for forensic science.

Interdisciplinary Symposium, Current Perspectives, Forensic
Science Community

S2 Interdisciplinary Approaches to Solving
Crimes in Forensic Science

Tanisha V. Henson, BS, 7526 Pomerol Lane, Citrus Heights, CA 95621;
Jenna L. Oakes-Smith, MFS, Saint Louis Metro Police Department,
1200 Clark Avenue, Saint Louis, MO 63103; Amanda G. Kittoe, BA,
12993 Bayton Street, Northeast, Alliance, OH 44601; Lauren R. Pharr,
MA, 4464 Highland Road, #307, Baton Rouge, LA 70808; Melissa
DeBerry, BA, 805 Austin Court, Florence, MS 39073; Martin K. Overly,
MSFS, 97 Lakeside Drive, Morgantown, WV 26508; Stephanie M.
Crider, BA, Louisiana State University, Department of Geography &
Anthropology, 227 Home Russell, Baton Rouge, LA 70803; Jacquelyn
M. Jenkins, PhD, 2927 10th Court South, Apartment 3, Birmingham, AL
35205; Taryn M. Mead, BS, 850 Bryant Street, Building 606, San
Francisco, CA 94103; Alison P. Mostrom, MSFS, 1100 West Wolfram
Street, Chicago, IL 60657; Kelly L. Knight, MS, 221 Milford Mill Road,
Pikesville, MD 21208; Joseph P. Bono, MA*, Indiana University Purdue
University Indianapolis, Forensic Sciences Program, 402 North
Blackford Street, Indianapolis, IN 46202; Cheryl D Hunter, AS*, 403
Pioneer Creek Drive, Florissant, CO 80816; Michael A. Peat, PhD*,
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6700 Woodlands Parkway, Suite 230-308, The Woodlands, TX 77381;
Paul E. Kish, MS*, Forensic Consultant & Associates, PO Box 814,
Corning, NY 14830; Elizabeth K. Olsson, BA*, Johnson County Sheriff’s
Office, Criminalistics Lab, 6000 Lamar, Mission, KS 66202; Mary E.S.
Case, MD*, 6039 Helen Avenue, Saint Louis, MO 63134; Jordan C.
Brough, BS*, 5501 Seminary Road, Apartment 208, Falls Church, VA
22041; Stephen D. Ousley, PhD*, Mercyhurst College, Department of
Applied Forensic, Anthropology, 501 East 38th Street, Erie, PA 16546;
Maria T. Allaire, MA*, Louisiana State University FACES Laboratory,
227 Howe-Russell, Geoscience Complex, Baton Rouge, LA 70803;
Robert E. Barsley, DDS, JD*, Louisiana State University School of
Dentistry, Dental Health Resources, Room 2115, New Orleans, LA
70119; Richard Vorder Bruegge, PhD*, Federal Bureau of Investigation,
OTD-FAVIAU, Building 27958A, Pod E, Quantico, VA 22135; Rockne P.
Harmon, JD*, Anjali R. Swienton, JD*, SciLawForensics, Ltd, 25
Walnutwood Court, Germantown, MD 20874; Susan M. Ballou, MS¥*,
National Institute of Standards and Technology, Law Enforcement
Standards, 100 Bureau Drive, MS 8102, Gaithersburg, MD 20899-8102;
Lucy A. Davis, BHS*, 18 Van Buren Street, Albany, NY 12206; and Robin
Bowen, MA*, 1600 University Avenue, PO Box 6217, Morgantown, WV
26506-6217

After attending this presentation, attendees will have a better
understanding of the scope of the different fields of forensic science.
Attendees will learn how the different fields of forensic science work
together to each play a significant role in case work. Both casework and
research will be presented by the speakers. This will show how
casework and research are intertwined and how they both contribute to
advancing forensic science. In addition, participants will learn about
each section represented by the AAFS and about the benefits of
membership in the Academy. Attendees will learn about various cases
and research being done by their peers at the posters and slides sessions,
and they will learn valuable skills needed to secure a job within the
forensic science field at the breakfast session.

This presentation will impact the forensic science community by
providing the encouragement, tools, resources, and support needed to
give new and future professionals the ability to positively contribute to
the forensic science field.

For the past fifteen years, the Young Forensic Scientists Forum has
provided a program for a group of Academy members ranging from
students to professionals new to their career in forensic science. Young
Forensic Scientists Forum has even had some nonmembers attend. The
program has grown and changed drastically since its establishment in
order to provide students and scientists with five years’ experience or
less, with the most quality information possible. The continuing goal is
to provide this audience with topics relevant to their education, training,
and skill levels. The event also seeks to provide a comfortable means for
students and professionals new to their respective fields to contact and
communicate with experienced members and fellows of the AAFS. The
session planned for the 63rd AFS meeting in Chicago, Illinois will be
mirroring President Joseph Bono’s message, of unity, eleven sections,
one academy — with the theme: “Interdisciplinary Approaches to Solving
Crimes in Forensic Science.” The goal of the 2010 Young Forensic
Scientist Forum is to show how collaborative forensic science can be.
The special session will highlight how some disciplines require the
analysis of others in order to release reports. The session will show how
important it is for different sections to process evidence in a particular
order so that the processing by one section will not damage the evidence
that another needs. A panel of speakers will present the same case from
the different perspectives of each discipline, showing how each
contributes to the final conclusions of identity and cause of death.
Finally, we will show how multiple analyses fit together to present a
cohesive theory of a crime in court. All of these presentations will
demonstrate that forensic analysis does not occur in a vacuum, but rather
requires the work of multiple analysts to form a complete picture.

The annual YFSF Bring Your Own Slides Session, with

presentations from students and emerging forensic scientists, is
scheduled for Wednesday evening. The program will continue Thursday
morning with the annual YFSF Breakfast Meeting with a CV/resume
review.

It is the goal of the YFSF to foster relationships between the
participants of the session with peers as well as established members of
AAFS and to provide for a smooth transition from student, to emerging
scientist, to established member. With the forum group setting provided
and the variety of programs offered throughout the week, the YFSF will
not only provide academic and relevant technical information to
attendees, but will also cultivate relationships that will last a career.

The Breakfast meeting will focus on professionalism,
“Professionalism 101: What everyone should know!” The presenters at
the Breakfast Meeting will focus on a variety of topics relating to the
importance of professionalism when emerging into the forensic science
field and will share their knowledge with participants through an open
question and answer forum discussion. The session will conclude with
a CV/resume review.

YFSF, Special Session, Interdisciplinary

ES1 Relevant, Reliable, and Valid Forensic

Science — Application and Utilization in
Pre-Trial Case Analysis and Trail Testimony

Cyril H. Wecht, JD*, 1119 Penn Avenue, #404, Pittsburgh, PA 15222-
4205; Michael Welner, MD*, 224 West 30th Street, Suite 806, New York,
NY 10001; and Henry C. Lee, PhD*, University of New Haven, 300
Boston Post Road, West Haven, CT 06516

After attending this presentation, attendees will learn how to deal
with overly aggressive, abusive, and biased attorneys, and various
governmental officials.

This presentation will impact the forensic science community by
demonstrating how to objectively review a forensic case; how to deal
with biased or unethical attorneys and law enforcement personnel; how
to avoid being abused or misrepresented as a forensic expert.

The overall field of forensic science is inherently fraught with
intellectual challenges and controversy. Quite disturbingly and rather
surprisingly to many forensic scientists, the National Academy of
Sciences identified numerous kinds on analysis that have been
frequently misrepresented and overstated regarding their degree of
specificity and exclusion of alternative conclusions.  Further
compounding the obvious evidentiary significance of this dramatic
review of long standing forensic misconceptions are three additional
areas of criticism; namely, inadequate training, lack of experience, and
absence of proven competence by national certification entities; and the
likelihood of bias (conscious or unconscious) engendered by virtue of
the all too frequently encountered, governmentally sponsored, integrated
relationship between forensic scientific facilities (medical examiners,
“crime” labs, toxicology labs, etc.) and prosecutorial offices (local,
regional, state, or federal).

When all these unrecognized, unappreciated defects are brought
into play in any given case, the potential for eliciting and crafting biased,
non-objective, and even occasional, deliberately false and grossly
misrepresented test analyses, autopsy findings, and ultimate courtroom
testimony, is understandably and quite predictably a very real
occurrence.

Any kind of biased test analysis and trial testimony is unacceptable,
whether it be the result of deliberate malevolence, professional
negligence, or incompetence. Unfortunately, it is sometimes impossible
or very difficult to demonstrate and prove such serious misconduct.
Deceitful cover-ups, loss of physical evidence, inexperienced and
scientifically ignorant attorneys, and indifferent judges are all obstacles
that must be overcome in order to ferret out, identify, and corroborate
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suspicions of invalid, distorted, or contrived test conclusions and expert
opinions.

It is not the least bit surprising that many of the most egregious
examples of these kinds of biased forensic scientific endeavors have
occurred in cases that acquire much prominence and notoriety, either
because of the celebrity of the people involved or because the case for
whatever reason captures that attention of the national news media and
the general public. In these instances, the stakes are high for everyone
directly involved or intimately concerned. Hence, the greater need and
likelihood of all kinds of pressures being brought to bear upon the
forensic scientists on both sides.

In the adversarial system of both civil and criminal justice that
exists in the United States, with public pressures and clandestine
manipulative factors exercised by news media, special interest groups,
and political forces, it is absolutely essential that forensic scientists
remain as professionally independent, intellectually objective, and free
from undue influences as possible. Only then can there be an
appropriate milieu in which on can function as a reliable expert and
present evidence that is relevant and valid in every case, no matter what
the particular professional role and job capacity may be.

What constitutes relevant, reliable, and valid forensic scientific
evidence, testing, and expert testimony? Who should be the ultimate
arbiter of such evaluations? Can there be effective, reasonable, fairly
uniform standards applied to ensure the application of such standards?

This presentation will address these critical questions based upon
their own personal experiences in a large number and variety of both
civil and criminal litigation. Several highly controversial, well-known
cases will be utilized as appropriate background sources from which the
audience can develop a better understanding and appreciation of this
extremely important subject.

Aggressive, Abusive, Biased

ES2 Forensic Analysis and the Re-Investigation

of the Death of Emmett Till

Sandra Koch, MFS*, Federal Bureau of Investigation Laboratory, Trace
Evidence Unit, 2501 Investigation Parkway, Quantico, VA 22135;
Richard M. Thomas, PhD*, Federal Bureau of Investigation Laboratory,
mtDNA Unit, Room 3220, 2501 Investigation Parkway, Quantico, VA
22135; Douglas H. Ubelaker, PhD*, Smithsonian Institution,
Department of Anthropology, NMNH - MRC 112, Washington, DC
20560; Edmund R. Donoghue, MD*, Georgia Bureau Investigation, 925
A Mohawk Street, Savannah, GA 31419-1796; Simeon Wright*,
Chicago, IL; John E.B. Stewart, PhD*, National Missing Person DNA
Database, Federal Bureau of Investigation Laboratory, 2501
Investigation Parkway, Quantico, VA 22135; J. Scott Denton, MD*,
McLean County Coroner’s Office, 104 West Front Street, Bloomington,
IL 61702-2400; Douglas Seccombe, BA*, Federal Bureau of
Investigation- Chicago Field Office, 2111 West Roosevelt Road,
Chicago, IL 60608; and Dale R. Killinger, BA*, Federal Bureau of
Investigation- Foreign Terrorist Tracking Task Force, 935 Pennsylvania
Avenue, Washington, DC 20535

After attending this presentation, attendees will learn about the
history and background surrounding the 1955 death of Emmett Till, the
re-investigation of the death initiated as part of the Civil Rights- Cold
Case |Initiative, and about the interdisciplinary forensic analyses
conducted upon the exhumation of his body in 2005.

This presentation will impact the forensic science community by
serving as a case study for how the various fields of forensic sciences
can effectively work together and with investigative authorities.
Additionally, this presentation will highlight the roles of the investigator,
jurisprudence, and forensic sciences in civil rights cases and cold cases,
and the impact forensic science has on victim’s families and the nation
as a whole.

In 1955, 14-year-old Chicago native Emmett Till was Killed after
allegedly whistling at a white woman during a trip to visit family in
Mississippi.  The circumstances of Till’s death received national
attention and became a flash point for the civil rights movement when
his remains were returned to Chicago and placed on public display in a
glass topped casket. Two suspects in his death were acquitted of all
charges by an all-white jury in Mississippi in the 1950’s. In 2004, the
Federal Bureau of Investigation (FBI) and Mississippi authorities
initiated a re-investigation into the death of Emmett Till as part of the
FBI Civil Rights - Cold Case Initiative. The purpose of the
reinvestigation was to determine if there were any outstanding criminal
charges that could be brought to court and to deal with issues that had
previously undermined the case in the 1950’s. To assist in the
investigation, the casket linked to Emmett Till was exhumed from the
Burr Oak Cemetery in Alsip, IL and transported to the Cook County
Medical Examiner’s Office. The purpose of the exhumation was to
confirm the identity of the body as Emmett Till, which was a fact that
was argued during the original trial and to document any trauma through
a full autopsy or anthropological exam, as the remains permitted. The
remarkable preservation of the body allowed a wide range of forensic
analyses to be conducted, answering several questions remaining from
the original investigation and trial.

This multidisciplinary symposium will present an overview of the
investigation of Till’s death, the exhumation, the autopsy, and the
subsequent forensic analyses to identify Till and to document the
trauma. Speakers will include: members of Emmett Till’s family to
discuss the impact of Till’s death and the results of the investigation 50
years later; investigative agents and law enforcement officials from
Mississippi and the FBI to discuss the background of the case, the
reinvestigation, and the exhumation; and forensic scientists who
performed a variety of analyses on the remains, including members of
the pathology/biology, physical anthropology, and criminalistics
sections of the American Academy of Forensic Sciences. Scientific
topics will include autopsy, radiography, anthropology, odontology, and
DNA.

Civil Rights, Exhumation, Pathology

* Presenting Author
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BREAKFAST SEMINARS

Bl Psychology of Homicide: What Every
Forensic Scientist Should Know About
Homicidal Behavior

Emanuel Ta’nay, MD*, 2980 Provincial Drive, Ann Arbor, M1 48104

After attending this presentation, attendees will familiarized with
the classification of homicidal behavior based on the anatomy of
personality.

This presentation will impact the forensic science community by
providing the psycho-social context of homicidal behavior relevant to all
forensic involvements with homicide investigation.

All behavior is psychiatrically categorized as egosyntonic,
egodystonic, or psychotic. These terms can be translated as self-
harmonious, self-disharmonious, and psychotic behavior. For example,
a parent instructing a child is acting in an egosyntonic manner, the self-
image of a parent involves assisting and teaching the child. However,
when the parent loses self-control and beats the child and inflicts injury,
this is egodystonic behavior, since it is inconsistent with parents’ self-
image as caregivers and protectors from harm.

Egosyntonic homicide is a killing committed without disruption of
personality. The egosyntonic homicide is a rational, goal-directed act,
committed in order to fulfill a consciously acceptable wish. Killings by
police, soldiers in combat, and those acting in self-defense are
egosyntonic. Killings committed by criminals are also in the same
category, even though they are the result of the antisocial motivation.

Egodystonic homicide is often the result of a sadomasochistic
relationship between two individuals whose personalities and life
situations determine the deadly outcome. The passive participant in the
sadomasochistic relationship has failed the developmental task of
transforming infantile rage into the adaptive anger of adulthood. He or
she fluctuates between passivity and breakthrough rage, during which
egodystonic violence takes place.

Psychotic variety of homicide is based upon delusional ideation of
the perpetrator. For example, Andrea Yates drowned her five children
based upon delusions of saving them from Satan. John Hinckley’s
attempt to kill President Reagan is an example of a psychotic homicide
attempt. In his delusional state, the schizophrenic John Hinckley
believed that killing President Reagan would secure for him the love of
Jodie Foster. Hinckley’s behavior was neither impulsive nor rational,
yet it was consistent with his delusional thinking.

Modern neuro-science makes it is possible to show that there is a
difference between different types of homicide. Some impulses bypass
the neo-cortex and the behavior of the actor is the result of activation of
subcortical parts of the brain. Thus, first-degree murder and
manslaughter differ not only legally but neuroscientifically. In the
egosyntonic homicide, different areas of the brain are activated in order
to bring about the physical actions designed to cause the victim’s death;
these are areas that deal with intentionality.

Case examples, specifically the cases of Jack Ruby, John Hinckley,
Ted Bundy, and Sam Sheppard will be discussed. Number of less known
cases will provide illustration of the basic concepts. The Jack Ruby case
is a classic example of impulsive homicide. A special variety of
impulsive homicide (egodystonic) is spousal homicide.

Husbands do kill wives and wives do kill husbands, but rarely in the
premeditated way we see depicted in the media. Spousal homicide is
usually impulsive and happens after years of aggressive tension within

the marriage. Asudden increase in hostility may result in an altered state
of consciousness, popularly known as “rage,” that leads to a physical
assault. If a knife or gun is readily available, a homicide may result.

Ted Bundy is a classic example of a sadistic serial psychopath.
Excerpts of the author’s interview with Bundy and testimony will be
included in the presentation.

The presentation will stress the significance of expert testimony in
the adjudication of the legal varieties of homicidal behavior.
Egosyntonic, Egodystonic, Psychotic Homicide

B2  Coping With the CSI Effect: From the
Perspective of a Career CSI The Horrific,
The Outrageous, and the Amusing

Thomas L. Martin, BS*, Crime Scene Forensics, LLC, New York State
Police, PO Box 515, Red Hook, NY 12571

After attending this presentation, attendees will understand the
legal and investigative issues created by the Hollywood portrayals of
forensic science and crime scene investigations. Actual case examples
outlining the realistic and sometimes amusing aspects of CSI work, will
put forensic crime scene investigations back in perspective, and will re-
focus attendees to the practical aspects of conducting criminal
investigations, and presenting evidence in court.

This presentation will impact the forensic science community by
explaining the objectives of collecting physical evidence to support or
refute information as it develops during the course of an investigation.
Every crime scene tells a story and every person having information or
knowledge about that crime scene also tells a story. At times that story
can be quite detailed and complex; at other times, the story can be quite
simple. The job of the crime scene investigator is to collect and
document physical evidence in an effort to determine whether or not the
physical evidence corroborates the story behind the case.

As the field of forensic science continues to progress, we see
science taking center stage in more and more criminal cases. Science
and technology have their appropriate place in criminal investigations
and subsequent court proceedings, but should not replace the basic
common sense and logic that has solved cases for many years. The
inception of the CSI fad has notably caused a change in the expectations
of jurors who constantly watch forensics related programming. This
realization is somewhat understandable, given the fact that most people
know about forensic science by what they’ve learned from their favorite
television show. The cause for greater concern is the fact that the CSI
fad is having an effect on the criminal justice community. Most criminal
cases are solved with hard work and perseverance; compiling
information, documenting and collecting physical evidence, tracking
persons of interest, and interviewing anyone and everyone with viable
information. Investigations should not be limited to forensic science,
but should rather be supported by forensic science. The basic
observations made at a given crime scene and the subsequent
documentation of those observations will corroborate or refute the
“story,” or the information being gathered. In analyzing the physical and
informational evidence together, a just and reasonable conclusion can be
drawn.

This presentation will detail the pertinent observations and
methodology that should be utilized and documented by the crime scene
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investigator; as well as some of the technology currently available to
display that information. Several case examples will be utilized for
illustrative and entertainment purposes.
Forensic Evidence, CSI, Technology

B3 Lighting Strikes Twice: The Case of a

Femme Fatale

Robert J. Morton, MS*, CIRG/NCAVC, FBI Academy, Quantico, VA
22135

After attending this presentation, attendees will understand the need
for forensic sciences in circumstantial murder cases, including GSR, as
well as, understand the concept of staging in crime scenes, and the
importance of timelines, financial records, and inconsistent statements.

This presentation will impact the forensic science community by

highlighting the intricacies of circumstantial murder cases and the
significant role forensic sciences plays in assisting the prosecution of
such cases.
This presentation is designed to highlight two unique murders
committed by a female offender and the great efforts she undertook to
stage the murders to look like other crimes. The historical basis for the
term “Femme Fatale” will be explored, as well as the famous case of
Lizzie Borden.

The FBI’s National Center for the Analysis of Violent Crime
(NCAVC) is routinely consulted by federal, state, and local authorities in
a variety of cases of bizarre and repetitive violent crimes, especially
homicides. NCAVC assistance was requested by local authorities in
regards to a case involving the murder of a local man who was found
murdered in his residence, apparently during the course of a burglary.

The victim had been scheduled to meet his wife for lunch and when
she could not reach him by telephone, she returned home. The victim
had been shot in the back of the head and was found lying in his home
office. Several drawers in the office and in the bedroom had been rifled
through, although nothing was reported missing. The investigation
quickly focused on the wife as a possible suspect, because of an earlier
incident in which the victim was in his vehicle when someone attempted
to set the gas tank on fire.

During the investigation, it was discovered that the wife had forged
several checks on a bank account that the victim had sole access. Also,
gunshot residue was discovered on the bottom of her shoes and on the
carpet in her vehicle. The suspect received a threatening card in the mail
shortly after the murder that contained the message “you are next.” An
investigation of the background of the suspect revealed that she was
present when her first husband committed suicide by shooting himself in
the head while lying in bed. That case was ruled a suicide, even though
the suspect was lying on the bed with her husband when he supposedly
shot himself.

The suspect was indicted and tried for the murder of her husband.
The prosecutor’s office presented a complex, circumstantial case that
highlighted the forensic evidence, the suspect’s inconsistent statements,
and testimony on the staging of crime scenes. The suspect took the stand
in her own defense. She was convicted and sentenced to life in prison
plus 108 years.

This case highlights the need to understand the role of forensic
evidence in circumstantial cases and the factors relating to the staging of
crime scenes, as well as careful crime scene assessment.

Forensic Sciences, Staging, GSR

B4 Internationalization of Forensic Science
Disciplines: Why Certification is Necessary
in Forensic Anthropology

Eugenia Cunha, PhD*, Departamento de Antropologia, Universidade
de Coimbra, Coimbra, 3000-056, PORTUGAL; Ann H. Ross, PhD¥*,
North Carolina State University, Sociology & Anthropology, Campus
Box 8107, Raleigh, NC 27695-8107; Erin H. Kimmerle, PhD¥*,
University of South Florida, Department of Anthropology, 4202 East
Fowler, Soc 107, Tampa, FL 33820; Laurent Martrille, MD*, Service de
Medecine Legale, Faculté de Médecine, BP 184, Vandoeuvres-les-Nancy
Cedex, 54505, FRANCE; Eric Baccino, MD*, 371, av du Doyen Gaston
GIRAUD, 34295 Montpellier, Hopital Lapeyronie, Cedex 5, FRANCE;
Cristina Cattaneo, PhD, LABANOS Lab, Universta Degli Studi Di
Milano, Milan, ITALY; and Jose P. Baraybar, MSc*, EPAF, Av Mello
Franco # 341, Jesus Maria, Lima 11, PERU

After attending this presentation, attendees will understand the
complexity of practicing forensic anthropology and related disciplines
globally.

This presentation will impact the forensic science community by

proposing a certification program that intends to validate a minimum set
of criterion to practice forensic anthropology globally.
During the last decade, there has been an exponential increase in the
popularity of forensic anthropology due in part to the popular media and
to the internationalization and globalization of the field with the advent
of numerous wars, natural and manmade disasters. Current forensic
anthropology practitioners come from various professional backgrounds
ranging from archaeology to medicine, which is the result of the
different academic requirements of various countries.

Since forensic casework has significant legal ramifications such as
the documentation of human rights violations and identification and
disposition of remains, preparation in traditional physical anthropology
(e.g., archaeology, primatology, etc.) or pathologists with expertise in
soft tissues, no longer suffice to qualify one as an expert. To further
complicate this problem, legal precedence may be used across
international courts, which means that national borders are irrelevant and
international standards and protocols must be universally relevant.

Thus, with the legal implications there is an urgent need for the
certification and of properly vetting of individuals to practice forensic
anthropology and universally applied methods in a global setting.
Otherwise we will find ourselves addressing miss-identifications and
other legal errors. A recent example which illustrates the importance of
properly vetting practitioners, is the situation that has recently occurred
in Chile, where the disappeared were being erroneously identified, and
as such an international committee and team had to be brought in by the
Chilean courts to undo and bring resolution to the grieving families who
suffered the assault of losing their family members for a second time
when the remains had to be exhumed and returned to the legal system for
these gross errors. It is not likely that this is unique to Chile and with
the continued globalization of forensic anthropology and with multi-
national teams assisting in the identification of victims of human rights
violations and mass disasters.

Forensic anthropology is at crossroads. An international
certification program is critical to address the different educational,
training, and professional experience for practitioners; as well as the
methods used from field recovery to human identification. The
certification program would improve the quality of the work performed
by the various agencies (e.g., NGO’s) who contract anthropologists from
various countries and would help to ensure that practitioners have the
necessary minimum qualifications for forensic casework. Importantly,
the purpose of certification is not to exclude individuals nor is it to keep
anyone from practicing anthropological sciences, but again it is to ensure
they meet the minimum standards to practice. Even here in the United
States, field recovery methods, report writing, acceptable methods,
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standards for research, training, and practice are highly variable and
inconsistently applied. For individual certification, it is proposed that in
order to meet these minimum standards, individuals would have to
submit their professional Curriculum Vitae, submit examples of their
cases (cases reports), and pass a standardized written examination.
Unlike other forensic professions such as forensic pathologists, forensic
anthropologists are not licensed and are not required to be board certified
in order to practice—the courts solely determine whether a forensic
anthropologist is accepted as an expert witness, which will also vary by
jurisdiction. In the United States, the American Board of Forensic
Anthropologists (ABFA) certification program provides one type of
credential for osteological analysis but is exclusive for U.S. residents
and does not address the growing global challenges, issues for
courtroom testimony, field recovery, or forensic facial imaging.
Therefore, pragmatically, North American, Latin American, and
European experiences should be brought together in order to address the
globalization and internationalization of forensic anthropology as it is
applied in all of its many contexts. Specific examples and cases from a
variety of countries and international courts will be presented.

Forensic Anthropology, Certification, Globalization

B5 Quincy vs. Ducky: Scalpels at Dawn — An
American Forensic Pathologist and a
British Home Office Pathologist Square Off

Wendy M. Gunther, MD*, Office of Chief Medical Examiner, Tidewater
District, 830 Southampton Avenue, Suite 100, Norfolk, VA 23510-1046;
and Stuart J. Hamilton, MB ChB*, 9 Troon Close, Consett, DH8 5XF,
UNITED KINGDOM

After attending this presentation, attendees will gain an “inside
view” of the differences between two major forensic pathology systems
and the working lives of two similar yet very different professionals —
the British Home Office pathologist and the American forensic
pathologist. ~ Utilizing the medium of their favorite cases and
demonstrating a lighthearted sense of competition with each other, these
two forensic physicians will demonstrate how relevant, reliable, and
valid evidence is obtained from autopsy pathology in each of their
systems.

This presentation will impact the forensic science community by
expanding their understanding of what the British and American systems
of forensic pathology together find relevant, how far they go to establish
reliability, and how they attempt to ensure a valid outcome despite their
sometimes very different approaches to the same problem, the body in a
suspicious death.

This presentation will take a competitive approach to a comparison
of the American and British systems of forensic pathology, using case
presentations to highlight the differences. There are few American
medical examiners who would know what to do if they were suddenly
transplanted to the British system — or vice versa! But both systems
must establish relevant evidence, perform reliable autopsies, and
develop valid observations and opinions from the dead bodies of
victims.

Although the current British and American systems grew from the
same historical medicolegal roots, a Home Office pathologist and an
American forensic pathologist, if switched suddenly, would find each
other’s milieu quite alien. Medical school is different. Residency is
different. Conflict with colleagues in surgical pathology is handled
differently. Reporting cases is different. Testimony is different. Even
the word for “autopsy” is different (Britons say “p.m.ing”). The
American forensic pathologist may do many more suspicious cases per
year than her British counterpart, and death by multiple gunshot wound
is far more frequent in the United States; but death by stomping,
stabbing, and baseball bat (yes, baseball bat) is more common in the

United Kingdom. Americans deal with the differences between coroner
systems and medical examiner systems, state by state; Britons use a
centralized system in which the only conflict is between Scotland and
England. Some American forensic pathologists do hospital autopsies,
but few find malpractice cases making up a large part of their daily load
like their English counterparts. Each system leads to internal
contradictions and each specialist has to deal with the contradictions
without making the situation worse.

Through a light-hearted sense of competition, with a less than
modest sense of rivalry, these two physicians will utilize some of their
most challenging and interesting cases to illustrate the fascinating
differences between the British and the Americans as they practice
forensic pathology.

British Home Office Pathologist, American Forensic Pathologist,
Comparison of Systems

B6 Criminal Profiling - With a Little Help
From My Friends

Dayle L. Hinman, BS*, 3830 South Highway A-1-A, Suite 4 #200,
Melbourne Beach, FL 32951

After attending this presentation, attendees will gain a greater
understanding of criminal profiling and better appreciate the efficacy of
collaborative working relationships between the various professional
disciplines involved in criminal investigation.

This presentation will impact the forensic science community by
providing a unique perspective on profiling and the team approach to
investigation.

Criminal profiling has long been the subject of countless movies,
television programs and novels. Profilers are frequently cast as
individuals with special psychic abilities coupled with personal
pathologies that are somehow linked with their creativity in solving
complex crimes. In reality, profilers draw upon their own law
enforcement experience, specialized training in forensic and behavioral
science, and empirically developed information about the characteristics
of known offenders. Essentially they are the historians of crime
information.

Far from a magical event, profiling is an investigative technique
that was developed and refined by the Federal Bureau of Investigation.
It is a process of systematically reviewing and analyzing crime scene
information. The major personality, behavioral, and demographic
characteristics of the offender are suggested based upon an analysis of
the crimes. People are not profiled; rather, the offender’s interactions
with the victim(s) within the context of the crime scene(s) are examined
in great detail. Using specific case examples, the attendees will be given
the opportunity to understand how these complicated cases
were resolved.

Criminal Profiling, Criminal Investigation, Odontology
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LUNCHEON SEMINARS

L1 The Psychological Autopsy: Its History,
Applications, and Legal Ramifications

James P. Cho*, 238 County Down Lane, Loveland, OH 45140; Scott
Bresler, PhD*, University of Cincinnati Medical Center, Department of
Psychiatry, 260 Stetson, Box 670559, Cincinnati, OH 45267-0559; and
Carl N. Edwards, JD, PhD*, 4113 Sunflower Lane, Temple, TX 76502

After attending this presentation, attendees will understand the
implications of the psychological autopsy across multiple settings.
Analysis of the circumstances leading to death will be analyzed though
actual case presentations. The uses of psychological autopsies across
legal contexts will be presented by an attorney knowledgeable in this
field.

This presentation will impact the forensic science community by
comprehensively covering a topic specifically relevant to forensic
mental health experts, police investigators, and attorneys to equivocal
deaths in the community at large and in the military.

Psychological autopsies have been used by professionals to review
the circumstances leading up to and including equivocal deaths. That is,
deaths in which it cannot be quickly or cleanly determined whether or
not the decedent acted purposefully to kill him or herself. In such cases,
there may be extremely important questions that must be answered and
are relevant to subsequent investigative and/or legal questions. For
example, coroners and law enforcement must determine if someone
killed himself or was murdered.

Families may have a vested interest in the determination of a
psychological autopsy. For example, the decedent may have dependents
that stand to benefit from his or her death through insurance, workman’s
compensation, or potentially a tort.

There are different methods for carrying out the psychological
autopsy. Some of these methods include finding out several key
elements in the decedent’s history such as the presence of a mental
iliness, substance use, previous suicide attempts, or ownership of a gun.
Another method involves recreating the recent and relevant events of the
decedent’s life up until the time of death. Other methods include
incorporating the coroner’s determination as to the cause of death,
presence of a suicide note, and recent communications from the
decedent to his or her loved ones that could have been interpreted as a
farewell.

A case study will be presented and will give an overview of the
research in progress in the area of the psychological autopsy. The tools
and methods used in the process will also be presented and how these
tools have been considered by the courts both in terms evidentiary issues
and case law. The topic is one where it is believed medicolegal
investigators and the legal community must be familiar.

Psychological Autopsy, Equivocal Death, Suicide

L2 Forensic Jeopardy

Carl Wigren, MD*, 1008 West Galer Street, Seattle, WA 98119

The goal of this presentation is to present an interactive and fun
parody of the Jeopardy game giving a forensic twist to the television hit.

This presentation will impact the forensic science community by
providing a fun, thrilling and knowledge gaining presentation of forensic
facts.

This is Jeopardy just as you remember it but with a forensic twist.
Categories include Mind Your Manners (manner of death), Annie Get
Your Gun (gun trivia for the gun nuts), Rotten Stuff (postmortem
changes), Tinker Toys (anatomy with forensic significance), You Make
Me Sick (disease entities encountered during postmortem exams),
Hollywood Hits (forensics as depicted in the popular culture), Arsenic
and Old Lace (postmortem toxicology), and many others. Participants
will be treated to a Jeopardy round, Double Jeopardy, and Final
Jeopardy. See if you can answer basic forensic knowledge questions and
maybe the occasional extremely difficult question. This fun session is
sure to elicit cheers as well as collective “boos” from the crowd. Many
of the questions (answers in the form of a question) have been submitted
by eminent forensic pathologists from around the world.

All disciplines and levels of expertise are encouraged to attend
including surly forensic pathologists and forensic newbie’s. If you don’t
know the answer, root on your luncheon table teammates.

Luncheon tables are equipped with state of the art lockout buzzer
systems and will be assigned a Hollywood celebrity moniker.

Participants are politely requested to not answer questions while
their mouths are full of food.

Forensic, Jeopardy, Forensic Facts
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WORKSHOPS

W1 Tips and Tricks to
the Interpretative
Postmortem Toxicology

Improve
Value of

Jayne E. Thatcher, BS*, H272 Health Science Center, Box 357610,
Seattle, WA 98195; Michele Merves, PhD*, Pinellas County Forensic
Lab, 10900 Ulmerton Road, Largo, FL 33778; Dennis J. Wickham,
MD*, Office of the Medical Examiner, PO Box 5000, Vancouver, WA
98666-5000; Dan T. Anderson, MS*, Los Angeles County Department of
Coroner, 1104 North Mission Road, Los Angeles, CA 90033; William H.
Anderson, PhD*, Washoe County Sheriff’s Office, Forensic Science
Division, 911 Parr Boulevard, Reno, NV 89512; Robert A. Middleberg,
PhD*, NMS Labs, 3701 Welsh Road, Willow Grove, PA 19090; Ruth E.
Winecker, PhD*, Office of the Chief Medical Examiner, Campus Box
7580, Chapel Hill, NC 27599-7580; Graham R. Jones, PhD*, Medical
Examiner’s Office, 7007-116 Street, Northwest, Edmonton, AB T6H 5RS8,
CANADA; and Carl J. Schmidt, MD*, Wayne County Medical
Examiner’s Office, 1300 Warren, Detroit, M| 48207

After attending this workshop, attendees will be able to: (1)
Understand how specimen collection and quality can influence
toxicological findings; (2) have an improved understanding of how
alternative matrices should be processed and interpreted; (3) identify the
key elements that should be evaluated when deciding if the toxicology
findings are significant to the cause and manner of death; and, (4)
identify resources that can be referred to and referenced when
determining the role of toxicology in death investigation cases.

This presentation will impact the forensic science community by
providing foundational knowledge on factors that affect the
interpretation of postmortem toxicology results. Experienced
toxicologists and pathologists will address key elements that affect the
way specimens are collected, processed, and interpreted. The role of
scene and autopsy findings, specimen collection and testing, tolerance,
drug interactions, and postmortem redistribution in determining the
cause and manner of death will be evaluated and interpretative value
discussed. Case examples will be used to illustrate concepts presented.

This workshop will provide knowledge and direct attendees to
additional resources needed to improve the interpretative value of
postmortem toxicology. Experienced toxicologists and pathologists will
address key factors that influence how toxicology can effectively be
used in death investigations.

The objective of this workshop is to provide foundational
knowledge on factors that affect the interpretation of postmortem
toxicology results. Open communication between toxicologists,
pathologists, and other community partners is essential when toxicology
is considered to have contributed to death.

Postmortem, Toxicology, Interpretation

W2 Identifying and Managing Errors in Case
Analysis: Introduction to Human
Error Analysis

Susan M. Ballou, MS*, National Institute on Standards and Technology,
Law Enforcement Standards, 100 Bureau Drive, MS 8102, Gaithersburg,
MD 20899-8102; Scott Shappel, PhD*, Clemson University,
Department of Industrial Engineering, Clemson, SC 29634; Melissa K.
Taylor, BA*, National Institute of Standards and Technology Office of
Law Enforcement Standards, 100 Bureau Drive, Gaithersburg, MD
20899; Melissa Gische, MFS*, Federal Bureau of Investigation, 2501
Investigation Parkway, Quantico, VA 22135; Deborah Boehm-Davis,
PhD, George Mason University, College of Humanities and Social
Sciences, 4400 University Drive MS3F5, Fairfax, VA 22030-4444;
Linda Connell, MA, NASA, PO Box 189, Moffett Field, CA 94035-0189;
Karen S. Runyon, BA*, 400 South 4th Street, Suite 505, Minneapolis,
MN 55415; and Douglas A. Wiegmann, PhD*, University of Wisconsin -
Madison, Department of Systems and Industrial Engineering, 3214
Mechanical Engineering, 1513 University Avenue, Madison, W1 53706

After attending this presentation, participants will learn the
fundamentals of human error analysis, the relationship between human
error and human factor influences, common human error prevention
techniques, how process mapping can identify error-prone tasks, and
innovative methods for identifying and managing human factors
associated with forensic investigation.

This workshop will impact the forensic science community by
providing an overview of the field of human error, illuminate the
benefits of process mapping as a valuable technique to identify potential
“failure” points in the various forensic disciplines, and explore strategies
for how errors can be reasonably controlled or prevented.

Attendees will be guided through sources of error in forensic
pattern recognition analysis, educated on methods used in other
professions to eliminate or mitigate sources of error, and evaluate
various approaches to numerically quantifying error within forensic
pattern recognition disciplines. The information learned can be refined
and applied to other forensic disciplines such as but not limited to drug
chemistry, trace, and fire debris analysis.

Human error is an inevitable part of everyday life. In most
instances the results of human error are harmless and correctable, but in
circumstances, such as forensic analysis, where errors may lead to the
loss of life or liberty, error prevention is imperative. The forensic
science community has traditionally addressed human error in two ways:
(1) by demanding examiners to adhere to strict protocols and perform
perfectly; and, (2) by instilling the fear of punishment for performance
errors. Human factors research in a variety of industries, including
aviation and medicine, has proven that these two approaches are highly
ineffective at controlling error. Some key tenets of human factors theory
are that:

1. Humans are incapable of sustained perfect performance;

2. Task analysis is critical in understanding activities that pose

the greatest risk for errors;

3. Errors can be prevented by designing processes that minimize

dependency on weak cognitive functions; and

4. Punitive measures inhibit error reporting.

This multidisciplinary panel will provide perspectives from various
disciplines within the forensic sciences and other industries such as
aviation and medicine. Case studies in forensic sciences and other
industries will be presented.

Human Errors, Error Reporting Systems, Process Map
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W3  Communication in Forensics

Joshua A Perper, MD*, Broward County Medical Examiner’s Office,
5301 Southwest 31st Avenue, Fort Lauderdale, FL 33312; Ruth E.
KohImeier, MD*, El Paso County Coroner’s Office, 2743 East Las Vegas
Street, Colorado Springs, CO 80906; Michael M. Baden, MD*, 15 West
53rd Street, #18B-C, New York, NY 10019; Bruce P. Levy, MD*, 108
Bancroft Court, Nashville, TN 37215; and Tom C. Hall, JD*, Hall &
Bates, LLP, 115 East Travis Street, Suite 700, San Antonio, TX 78205

After attending this presentation, attendees will have a greater
understanding of the role and responsibility the forensic scientist has in
accurately and clearly communicating with the public. The participant
will be exposed to various experts in forensic medicine and the law who
will offer examples of techniques that may be helpful when
communicating with the public. There will be opportunity for the
attendee to participate in a mock press conference.

This presentation will impact the forensic science community by
providing information and offering techniques that could be utilized to
improve communication with the public.

Although professionals in the forensic community are required
to communicate with the public on a routine basis, little is offered in
training and at professional meetings to show how to accomplish this.
This workshop will provide exposure to internationally known experts in
forensic medicine and the law who have years of experience dealing
with the public who will offer their “pearls of wisdom” when it comes
to talking with family members, interacting with the media and
appearing in court. The goal of this workshop is to help improve
communications with family members, law enforcement, and the media,
and to enhance performance in court. The “Communication in
Forensics” workshop offers an interactive educational experience with
an opportunity to meet and talk with a variety of entertaining speakers
who have diverse backgrounds. Among the speakers is Dr. Michael
Baden who is a well known figure in forensic medicine for a myriad of
reasons, to include his consultation on a host of famous cases, such as
the deaths of John F. Kennedy and Nicole Simpson Brown. Another
speaker is forensic pathologist Dr. Bruce Levy, who is an expert media
consultant and a frequently invited speaker on a variety of cable network
programs. Dr. Levy will share useful techniques that may assist you in
dealing with the media. Dr. Joshua Perper is the Chief Medical
Examiner for Broward County, Florida and is a respected forensic
pathologist with a tremendous amount of talent and experience who was
most recently seen by the public when he participated in the press release
following the passing of celebrity, Anna Nicole Smith. Dr. Perper will
lecture on various real life examples of forensic professional’s successes
and mishaps when communicating with the public. Dr. Tom Hall who
has been practicing law for over 30 years, will share techniques the
participant may find useful to apply when presenting in court as an
expert witness in either criminal or civil proceedings. There will be a
mock press conference and attendees will be encouraged to participate.
Attendees may volunteer to be a “presenter” at the mock press
conference and he or she will then receive questions from their fellow
attendees who will be acting as the media. The mock press conference
promises to be a fun educational experience that will allow the attendee
to practice what they have just learned at the workshop and to do so in a
supportive and encouraging environment. Throughout the
“Communication in Forensics” workshop, there will be opportunities for
the attendees to interact with the guest speakers to ask questions, to share
ideas and get constructive feedback about their personal experiences in
dealing with the public. Attendees of all experience levels are welcome
to attend and participate and include those who are just starting out in the
field and need an introduction-type course in communication as well as
those who have tremendous experience and desire a refresher course in
the subject.

Communication, Forensic Science, Public Speaking

W4  Staged Crime Scenes: Crime Scene Clues to
Suspect Misdirection of the Investigation

Arthur S. Chancellor, MA*, 1910 Stroud Road, McDonough, GA 30252-
7841; Grant D. Graham, MFS*, Office of the Armed Forces Medical
Examiner, 1413 Research Boulevard, Building 102, Rockville, MD
20850; and Richard D. Walter, MA*, RR 3, Box 364, Montrose, PA 18801

After attending this presentation, attendees will learn three new
categories of staged scenes, with case examples of different types of
crimes where staging is prevalent. Additionally, attendees will learn the
“red flags” or common findings in staged scenes.

This presentation will impact the forensic science community by
introducing distinct categories of staging based on the intent of the
offender’s scene alteration. Ultimately, applying these categories may
help in the quick recognition of scene alterations or staging.

In the course of their career, most detectives and forensic
practitioners will come into contact with a staged crime scene; a scene
that has been altered by the offender to either mislead a police
investigation as to the true facts of the crime or for other reasons
understood only by the offender. Staged scenes and “staging” are
possible in nearly every type of criminal offense raging from property
crimes such as arson and burglary to violent crimes such as homicide,
child abuse, or sexual assaults.

To better understand the dynamics and the general nature of
“staging” this workshop will introduce distinct categories of staged
crime scenes based on the intent of the offender’s scene alteration. The
thrust of this workshop is to understand that the offender’s actions to
stage a scene can actually be identified through common findings or “red
flags” that are often found when scenes are altered. Further, that these
same red flags may help in the quick recognition of scene alterations or
staging, and based on new criteria may be divided into three separate and
distinct categories. These categories are herein referred to as, Primary,
Secondary, and Tertiary.

The Primary staged scene is intentionally altered or changed by the
offender with criminal intent to misdirect a subsequent police
investigation and can be further sub-categorized into two types; Ad Hoc
and Premeditated. The Ad Hoc subtype is staged without forethought
and planning, at the spur of the moment after the event has taken place,
and is generally intended to deflect attention away from the offender and
true facts of the crime. The scene is considered Premeditated when the
offender preplans the scene alterations in accordance with a
preconceived scenario. Premeditated staging is often designed to focus
attention onto the staging and false evidence. Ultimately through
Primary Staging, the offender in effect creates a false reality that in
his/her mind will successfully and with criminal intent, misdirect the
police investigation.

Secondary staging involves the intentional alteration or
manipulation of the crime scene or victim by an offender that is
unrelated to misdirecting or diverting subsequent investigations. This is
really a new category of staged scenes and would include such examples
as posing the victim’s body into sexual provocative positions as found in
sexual homicides or other elements of what is more commonly known as
“staging” such as covering the face or body in what is generally often
described as depersonalization. The perpetrator’s purpose in secondary
staging is not to misdirect the investigation; rather it is often something
that is psychologically part and parcel to the crime, such as demeaning
the victim or demonstrating ultimate control over the victim.

The third category to be discussed and defined consists of
noncriminal, accidental, or innocent alterations; i.e. changes to the
original crime scene, generally by witnesses or family members, who
find the victim and alter the scene without any criminal intent. An
example would be a family member finding a loved one in an
embarrassing position from an autoerotic misadventure and changing the
scene to prevent embarrassment to the family. These types of alterations
are better described as Tertiary and are best regarded as scene artifacts.
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This workshop will have application to persons in forensic
pathology, criminalistics, crime scene analysts, and criminal
investigations. It introduces three new categories of staged scenes,
provides case examples, and explains the “red flags” commonly
encountered when confronted with a staged scene. The workshop
culminates with case studies for each student to work through and
identify the various “red flags” in real cases.

Primary Staging, Secondary Staging, Tertiary Staging

W5  Bones and Children: An Interdisciplinary
Approach to Forensic Issues

Andrew M. Baker, MD*, Hennepin County Medical Examiner’s Office,
530 Chicago Avenue, Minneapolis, MN 55415; Laura C. Fulginiti,
PhD*, Forensic Science Center, 701 West Jefferson, Phoenix, AZ 85007;
B.G. Brogdon, MD*, University of South Alabama Medical Center,
Department of Radiology, 2451 Fillingim Street, Mobile, AL 36617;
Steven A. Symes, PhD*, Mercyhurst Archaeological Institute, Mercyhurst
College, 501 East 38th, Erie, PA 16546-0001; Susan M.T. Myster, PhD*,
Hamline University, MB 196, 1536 Hewitt Avenue, Saint Paul, MN
55104; and Rich Kaplan, MD*, University of Minnesota Medical School,
717 Delaware Street Southeast, Minneapolis, MN 55414

After attending this workshop, attendees will: (1) understand the
strengths and weaknesses of the various disciplines (radiology,
anthropology, pediatrics, and radiology) that can be brought to bear on
the evaluation of bone fractures in children; (2) describe those medical
conditions that can mimic fractures or predispose to fractures in the
pediatric population, and understand typical medical conditions that are
regularly offered in court as arguments against non-accidental child
injuries; (3) understand the medical workup and differential diagnosis of
fractures in living children; (4) recognize that in most instances, the
collaboration of various medical and forensic specialists is the most
productive way to find and evaluate fractures; (5) understand the
strengths and limitations of various techniques for chronological age
estimation in the living and the dead, and how various factors impact
these determinations; and, (6) understand the techniques used in
recovering and evaluating pediatric remains that may be burnt,
unidentified, and/or skeletonized, and how these analyses compare to the
fresh autopsy and the interpretation of traumatized bone.

This workshop will impact the forensic community in its evaluation
and interpretation of fractures in children.

This presentation will inform attendees of something they do not
know, something they do not do, and something they do not do correctly.
This presentation will address the lack of knowledge regarding
appropriate use of postmortem skeletal surveys in deceased infants;
identifying fractures radiographically and correlating the fracture
findings with the histology; and properly engaging outside consultants
(anthropology, radiology, pediatrics) to aid in the recognition and
interpretation of the significance of bony injury in infants.

The finding of fractures in children, particularly the very young,
can have profound medicolegal implications if the fractures are
suggestive of inflicted injury. The radiological, histological, and
anthropological aspects of the fracture may provide useful information
as to the mechanism and/or age of the injury. Correlation with published
studies and the experience of the pediatric and radiological communities
may prove vital in assessing whether a fracture might be accidental, or
whether the child may have a medical condition predisposing to, or
mimicking fractures. By bringing a variety of medical and forensic
specialists together to examine all aspects of fractures, including
accidental fractures, conditions that might mimic fractures, and
conditions that can predispose to fractures in the pediatric population.
This workshop will help attendees gain significant knowledge of

fracture evaluation within their own disciplines, and develop a deeper
appreciation for the understanding of fractures that other medical and
forensic specialists can bring to the table. The workshop will emphasize
the benefits of a multidisciplinary approach to one of the most difficult
and emotional forensic questions that an examiner encounters.

This workshop will also impact the forensic community by going
beyond fractures to examine skeletal features of children that may prove
useful in estimating or establishing the child’s chronological age,
verifying identity, estimating time since death, and confirming the
presence of antemortem trauma. The workshop will further impact the
forensic community by exploring and explaining anthropological and
other forensic techniques—and the unique challenges—in recovering
and identifying pediatric remains.

The complex intersection of skeletal trauma analysis, bone
pathology, clinical pediatrics, and radiology is centered on children, and
necessitates a multidisciplinary approach. The presence of unexplained
fractures in living and deceased children—particularly infants and the
very young—may have profound implications for how injuries are
assessed and deaths investigated.  Pediatricians, radiologists,
pathologists, and anthropologists all have expertise to offer in the
assessment of the pediatric skeleton, but may be unaware of other
disciplines’ skills that can be brought to bear on questions of
considerable legal and forensic significance. Furthermore, some
diseases may mimic fractures, or predispose to fractures, and these
conditions must be recognized to ensure proper treatment and/or avoid
miscarriages of justice. Conversely, some medical conditions are
regularly and systematically offered in court as arguments against non-
accidental child injuries, or as explanations for the child’s death.

Just as the finding and interpreting of fractures in children is
different than in adults, so too is the recovery and identification of
pediatric remains. Thermal injury, decomposition, and a variety of other
factors present significant challenges in recovery and identification. In
the living or the deceased child, even the simple question of
chronological age may be difficult to answer.

This workshop will utilize multiple medical and forensic
disciplines (anthropology, pathology, radiology, and pediatrics) to
examine features of children’s bones that have forensic and legal
implications:  the recognition and interpretation of fractures, age
estimation in children, and aspects of recovering, identifying, and
evaluating fresh, skeletonized, burnt, or decomposed pediatric remains.
Asignificant portion of the workshop will be dedicated to explaining and
demonstrating how various disciplines, working together, can potentially
provide enhanced information that stimulates more precise conclusions
than any one discipline alone. Specific examples of multidisciplinary
approaches to the pediatric skeleton will include the complementary
expertise of the pathologist and anthropologist in finding, removing, and
interpreting fractures; the radiological and pathological correlation of
fractures; clinical and radiological consultation with regard to pediatric
development and likely fracture mechanisms; clinical and radiological
features of diseases that mimic or predispose to fractures; and the
multidisciplinary approach to the recovery and interpretation of pediatric
skeletal remains. Historical and technical aspects of the various
disciplines—anthropology (fracture identification, tissue maceration,
fracture photography, assessment of gross healing, skeletal recovery,
invasive versus standard autopsy procedure, techniques for aging),
pathology (fracture identification, specimen handling, microscopic bone
development, normal and abnormal bone histology), radiology (the
historical development of the recognition of abuse, techniques in
radiological evaluation), pediatrics (examination of the patient,
differential diagnoses of skeletal findings)—will be addressed.

Ultimately, the goal of this workshop is to combine the impacts and
benefits of a multidisciplinary approach to one of the most difficult and
emotional questions encountered by forensic examiners: “Is the child a
product of physical abuse?”
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To the informed physician, the bones tell a story the
child is too young or too frightened to tell.
Kempe et al, The battered—-child syndrome, JAMA, 1962
Bones, Children, Fractures

W6  Fracture Match of
and Miscellaneous
Document Examiners

Papers, Tapes,
Materials  for

Stephen McKasson, BS*, Document Consulting Service, 899 Rowan
Road, Makanda, IL; and Robin K. Hunton, BA, and Judy A. Gustafson,
BS, Internal Revenue Service, National Forensic Laboratory, 29 North
Wacker Drive, 3rd Floor, Chicago, IL 60606

After attending this presentation, attendees will be able to make
fracture comparisons and identifications with confidence in the
underlying theory and practice.

This presentation will impact the forensic science community by
providing training in fracture matching theory and technique. This
training should help to answer Daubert-type challenges.

Fracture matching is considered by many to be the “easiest” of all
identification fields requiring only minimal experience to refit torn or
broken items back together. This is a misconception; however, as it
requires the same depth of understanding and has the same danger of
misidentification or missed identification as any other field. Eventually,
no matter what the discipline, an examiner will receive a case that
contains evidence for possible fracture match. There are concepts and
methods which can be applied to such a case to ensure a thorough
examination and a sound scientific conclusion. A theoretical basis for
identification will be discussed before sample materials are distributed.

This workshop will provide the background theory for making
fracture identifications followed by a number of unknowns to compare
and a short summary of report wordings and court testimony options.

In Questioned Documents, it is expected to see torn paper and
tapes, so this workshop will focus on those materials, although others
will be addressed as well. Attendees should bring a hand lens or portable
microscope and an auxiliary light source.

Fracture, Identification, Paper Tears

and Behavioral Sciences
and the Courts: A

W7  Psychiatry
for Lawyers
Crash Course

Vivian Shnaidman, MD*, Jersey Forensic Consulting, LLC, 181 Cherry
Valley Road, Princeton, NJ 08540; Karen B. Rosenbaum, MD*, 262
Central Park West, Suite 1A, New York, NY 10024; and Clarence
Watson*, JD, MD; and Robert G. Thompson, PsyD*, Delaware
Department of Health and Human Service, Delaware Psychiatric
Center, 1901 North DuPont Highway, New Castle DE 19720

After attending this presentation, attendees will be able to
understand what their psychiatric and psychological experts are saying
and why. Attendees will also understand how to really provide the
appropriate services for their clients and the legal system.

This presentation will impact the forensic science community by
providing a new and much-needed bridge between what happens in
court and what the experts are actually saying. Forensic scientists can
be the most intelligent, capable, and amazing experts in their fields, but
if the courts do not understand how to use their testimony, or what
questions to ask, the brilliance of the expert becomes irrelevant. Those
who practice forensic psychiatry or psychology want the courts to
understand what we are talking about.

More than half of all inmates in U.S. prisons are reported to be
mentally ill. In fact, prisons are currently the primary providers of
psychiatric treatment in this country. How did those prisoners get locked
up? The courts put them there! And the courts are made up of lawyers.

Over a million lawyers are currently active in the United States and
a good portion of their cases and clients include some reference to
psychiatry or mental illness. When substance abuse, psychopathy,
sexual offenses, learning disorders, birth defects, and other behavioral
issues are included, there is not a lawyer practicing in this country today
who does not encounter some sort of psychiatric problem, information,
or testimony in his or her work.

Law students study mental health law in law school; they might
learn about insanity defenses and how to examine and cross-examine
experts—but what about understanding what the expert is actually
saying?

This presentation is designed to teach lawyers a bit about
psychiatry and behavioral sciences - not just what color suit their expert
should wear, but how to really understand:

e When a case needs a psychiatric evaluation;

e Atwhich stage of the process the evaluation should take place;

e What its legal purpose would be; and,

*  How to understand the reports and testimony.

Forensic Psychiatry, Psychiatric Expert Testimony, Mental Health Law

W8 Method Validation and Estimating the
Uncertainty of Measurements in the
Modern  Forensic  Laboratory  for
Compliance With ISO/IEC 17025:2005

Terry Mills, MS*, Mills Forensic Services, 5360 Galberry Lane, Gulf
Breeze, FL 32563; Robert J. Ollis, BS*, United States Army Criminal
Investigation Laboratory, 4930 North 31st Street, Forest Park, GA
30297; and Sudhir K. Sinha, PhD*, Forensic Quality Services, Inc.,
5300 West Cypress Street, Suite 180, Tampa, FL 33607

After attending this workshop, participants will have a better
understanding of what is expected in the 1SO 17025 standards
concerning method validations and the requirements of Uncertainty of
Measurements (UM). Validation and UM are cited more than a dozen
times in the standards. Attendees will understand what 1SO 17025
standards require regarding validation and UM, will understand how to
measure UM, when to measure UM, and what to do about reporting and
recording UM. Since activities needed for method verification are a
subset for validation, a table of required performance characteristics for
validation will be introduced to the participants. For uncertainty of
measurements, details examples using various techniques will be
presented.

This presentation will impact the forensic science community by
familiarizing forensic scientists and quality managers to the
requirements of the 1ISO 17025 standards regarding method validation
and measurement uncertainty and by providing tools to satisfy the SO
standards.

As ISO/IEC 17025 accreditation gains more significance to
forensic science, many laboratories are faced with the seemingly
daunting task of validating procedures and determining uncertainty of
measurement (UM). This workshop consists of two sections.

The first section deals with validation of analytical methods and
procedures. The objective of validation of an analytical procedure is to
determine that the method is suitable for its intended purpose. In the
ISO 17025 standards, method validation is one of the measures
recognized as a necessary part of a comprehensive quality system. In
method validation, the key questions to be answered are:

What is the test objective?
What performance characteristics must we look for?

* Presenting Author
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Is the performance acceptable for the applications?
Can we have confidence in the results?
How can we demonstrate assay validity?
USP, FDA, IUPAC, AOAC, and other groups have published

specific guidelines for method validation. The defined steps in most of
these guidance documents include accuracy, precision, specificity, limit
of detection, limit of quantitation, linearity and range, ruggedness,
robustness, trueness, recovery, fitness of purpose, matrix variation, and
measurement of uncertainty. Using the example of categories of
chemical test methods, this workshop will demonstrate schemes on
which of these performance characteristics are to be included in a
validation study. Based upon these discussions, the laboratory should be
able to develop a validation protocol, an operating procedure, or a
validation master plan for the desired validation.

The second part of this workshop involves one of the most daunting
tasks in ISO accreditation - determination of measurement uncertainty.
As a critical part of method validation, determination of measurement
uncertainty is one of the least understood concepts. This part of the
workshop will provide a common sense approach to measurement of
uncertainty.  First, the workshop will focus on how to evaluate
measurement uncertainty and its affect on the customer. Each step of a
quantitative process is evaluated to determine the contribution to the
overall uncertainty. Concepts such as uncertainty budget, and
compounded uncertainty are investigated in detail. Common pitfalls and
misunderstandings during this evaluation are introduced to the attendee.

Second, methods of measuring the uncertainty of a process are
discussed. Determining uncertainty through the use of control charts,
and statistical concepts such as mean, standard deviation, confidence
intervals, and the proper, legal, and responsible application of these
statistical principles to forensic work are described. Ideas such as Type
A and Type B uncertainty are presented. Some forensic applications do
not require a rigid, metrologically robust method of determination of
measurement uncertainty. In those cases, compliance with the I1SO
standard is still a requirement. This workshop will instruct the scientist
in the skills necessary to determine when statistics should be involved,
and how to treat determine and report measurement uncertainty when it
is not.

Lastly, the workshop will focus on reporting measurement
uncertainty. A common myth is that the 1SO standard requires
measurement uncertainty to be reported to be reported to the customer
always. This is not the requirement. The workshop will instruct the
attendee on how to determine when measurement uncertainty needs to
be reported to the customer, and how to report it responsibly, when
needed. Time will also be spent instructing the attendee on the proper
presentation of the concept of measurement uncertainty in a courtroom
setting.

This hands-on, no-nonsense approach to the application of the ISO
standard will help the attendee realize that going 1SO is easier than
previously thought.

Method Validation, Uncertainty of Measurement, 1SO 17025

W9 ldentification of Animal Hairs

Skip Palenik, BS*, and Christopher S. Palenik, PhD*, Microtrace, 790
Fletcher Drive, Suite 106, Elgin, IL 60123-4755

After attending this workshop and actively participating, the
attendee will become familiar with the theoretical foundation and
practical techniques for identifying animal hairs received in evidence
with forensic investigations.

This presentation will impact the forensic science community by
presenting and demonstrating the state-of-the-art techniques and
presenting the theoretical basis for the accurate identification of non-
human animal hairs in the forensic science laboratory.

Animal hairs are frequently encountered as microscopic trace
evidence. Their identification by microscopical methods is possible
with a high degree of certainty when such examinations are undertaken
in a rigorous scientific manner. This workshop is intended to present the
fundamental knowledge and techniques to forensic scientists that will
enable attendees to begin identify animal hairs that are received as
evidence.

The course will begin with a discussion of the basic microscopic
anatomy of mammalian hairs and how they are exploited for
identification. A discussion of mammalian taxonomy, the scientific
literature and the collection and curating of a hair collection follow.

The session will begin with lecture/demonstrations followed by the
laboratory exercises in which attendees will have the opportunity to
practice the techniques and examine their results. These will begin with
the macroscopic characteristics of hair including color, length, diameter,
shape, banding, etc. Microscopical characteristics and the techniques for
their study will follow. These will include the examination of the cuticle
by light and electron microscopy and the technique for preparing and
examining scale replicas. Next cross-sections will be prepared and
examined. Finally, the medulla and cortex will be cleared and examined.
Hairs from a variety of commonly encountered animals will be available
for study and students may bring any hairs they wish to examine as well.

At the conclusion of this workshop, the attendees should have
acquired the knowledge and techniques required to begin an animal hair
identification program in their own laboratory. This will, of course,
require the accumulation of a reference collection and supplies, the
perfection of technique and experience the observation of these
characteristics and their correlation with specific species.

Hair, Microscopy, Identification

W10 Quality Assurance in Human lIdentification

Vincent J. Sava, MA*, John E. Byrd, PhD*, and Thomas D. Holland,
PhD*, Joint POW/MIA Accounting Command, Central Identification
Laboratory, 310 Worchester Avenue, Building 45, Hickam AFB, HI 96853

After attending this presentation, attendees should be able to
understand the basic quality assurance principles and measures
applicable to human identification. Participants will learn the unique
challenges faced by professionals involved in human identification when
striving to have their facilities, procedures, and casework meet the
standards demanded by the criminal justice and medical-legal systems.
Attendees should be able to utilize the material presented to formulate a
quality assurance program for their organization.

This presentation will impact the forensic community by
demonstrating how quality assurance in forensic laboratories and
forensic programs has led to objective and measurable standards of
performance that ultimately strengthen and elevate the forensic
profession as a whole.

Quality assurance programs in forensic laboratories and activities
have been a growing trend over the past decade. The publication of the
National Academy of Sciences report “Strengthening Forensic Science
in the United States: A Path Forward” and its recommendations have
made quality assurance programs and accreditation an increasing
priority for forensic human identification laboratories. Since 1999 the
Joint POW/MIA Accounting Command, Central Identification
Laboratory (JPAC-CIL) has implemented a stringent quality assurance
program to ensure the scientific integrity of its casework. The CIL’s
quality assurance program ultimately led to its accreditation by the
American Society of Crime Laboratory Directors Laboratory
Accreditation Board (ASCLD-LAB) in 2003, the first forensic skeletal
identification laboratory to be so credentialed. In 2008, the CIL was re-
accredited under the ASCLD-LAB International Program using 1SO
17025 Criteria.
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The goal of this workshop is to introduce the attendee to the CIL’s
Quality Assurance Program and to convey the lessons learned resulting
from its implementation and growth. A video overview of the JPAC-CIL
is presented followed by an overview of its quality assurance program.
In the latter, the concept of the scientific integrity of the laboratory is
discussed followed by a summary of the “Surety” model of quality
assurance.

The participants will become familiar with each measure that
comprises the surety model of quality assurance. The importance of
integrating and synchronizing all of the surety measures discussed
during the workshop will be continually stressed. In Part I,
infrastructure and support considerations necessary for a successful
quality assurance program are also presented. Surety measures
addressed include, but are not limited to:

*  Desired qualities of a laboratory manual and other vital

documentation and their control

*  Adequacy and safety of laboratory facilities

* Policies and procedures conducive to a positive work

environment

e Evidence management and security

*  Training and professional development

Gathering and interpreting evidence is the focus of Part Il where
quality assurance in field operations and trace evidence analysis is
discussed. The surety measures directly related to casework, the peer
review process, validation of technical procedures, case file
management, analytical notes, and documentation are presented for
consideration.

Quality assurance procedures and programs are ineffective in the
absence of monitoring, enforcement, and corrective action. These are
accomplished through a myriad of surety measures including
proficiency testing, review of court testimony, audits, annual reports,
and corrective action policies which are presented in Part I11.

In closing, the attendees will become acquainted with the problems
that hindered, and the processes that led to the accreditation and re-
accreditation of the JPAC CIL. Surety assistance programs offered by
the CIL will be discussed in the event an attendee’s organization desires
assistance with their surety programs or accreditation efforts.
Additionally, the contributions, to date, of the Scientific Working Group
in Forensic Anthropology (SWGANTH) to the human identification
profession will be briefly discussed.

Quality Assurance, Human Identification, Forensic Anthropology

W11 Microscopy Workshop for Trace Evidence
Examiners and Forensic Serologists

Richard E. Bishing, BS*, William L. Chapin, BA, Kristen D. Wiley, BS*,
Ruben J. Nieblas, BS*, Heidi M. Ullberg, BS*, Kirsten T. Kelley-
Primozic, BS*, and David A. Wiley, BS*, McCrone Associates. Inc., 850
Pasquinelli Drive, Westmont, 1L 60559

After attending this workshop, attendees will understand and have
practiced techniques for handling, isolating, and preparing for analysis
microscopic-sized forensic evidence including trace evidence and DNA
evidence.

This presentation will impact the forensic science community by
giving hands-on instruction and practice in the handling of microscopic
evidence, and will result in more relevant, reliable, and valid forensic
science.

The workshop is specifically designed for the trace evidence
examiner, the forensic serologist responsible for isolating small particles
of biological evidence for DNA analysis, and other forensic scientists
who must recover and analyze microscopic evidence.

There are two parts to this workshop. Part Ais a lecture session that
will be offered only once at the beginning of the workshop. Part B is a

half-day hands-on session that consists of a rotation through five
workstations.  All workshop participants will register for the first
morning lecture session (Part A) and one of the three identical half-day
hands-on sessions (Part B).

During the first morning session, microscopists will explain and
illustrate various particle handling, sample isolation, sample preparation,
and imaging techniques along with some on-line resources for the
forensic trace evidence examiner and forensic serologist.

Following the introductory morning session, three identical half-
day hands-on sessions will follow, allowing workshop attendees to
practice the techniques in small groups. The hands-on session will
utilize five separate workstations through which the attendees will
rotate.

The first workstation will focus on the tools used for isolating,
mounting, and handling microscopic-sized particles. Making tools and
supplies for isolating particles of interest from a variety of samples and
for preparing samples for further analysis by light microscopy, infrared
microspectroscopy and scanning electron microscopy will be
demonstrated and practiced. Some of the sample-handling tools and
supplies made in the workshop can be retained by the participants. The
workstation will have a stereomicroscope and polarizing microscope
available for use.

The second workstation will be for digital imaging. Many forensic
laboratories are routinely documenting their evidence and data with
digital imaging. This hands-on workshop station will deal with the
challenges associated with archiving and managing digital images and
files. Participants will use digital cameras on a stereomicroscope and
polarizing microscope to document microscopical observations and to
save images to a database. The participants will learn some fundamental
aspects of digital photomicrography.

The third workstation will demonstrate specialized techniques for
isolating and mounting small particles and microtraces from examples of
trace evidence. Workshop participants will use a stereomicroscope and
specialized micro-tools. Upon completion of the session, attendees will
have learned techniques for isolating trace evidence for analysis, proper
handling of micro-tools, and basic stereomicroscopy. Attendees are
encouraged to bring samples with them to the workshop to learn how to
isolate, mount, and manipulate them.

At the fourth workstation, participants will learn the techniques
used for isolating microscopic-size individual blood crusts and skin
particles for identification and individual spermatozoa from smear
slides. These techniques are faster and more economical than laser
capture micro-dissection. Participants will use stereo and polarizing
microscopes and special micro-tools. Upon completion of this
workshop, participants will be able to use manual techniques for
isolating microscopic blood crusts, skin cells and spermatozoa from
forensic evidence, proper handling of micro-tools, basic
stereomicroscopy and polarized light microscopy.

The fifth workstation, in a central chat zone, will allow participants
to access a number of on-line microscopy websites selected for their
value to forensic microscopists, trace evidence examiners and forensic
serologists.

Instruction and practice in the handling of microscopic evidence
will result in more relevant, reliable and valid forensic science.

Trace Evidence, Forensic Serology, Microscopy
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W12 Grief - Forensic Practice and Family
Interaction

Gregory G. Davis, MD*, Jefferson County Medical Examiner’s Office,
1515 6th Avenue, South, Room 220, Birmingham, AL 35233-1601;
Daniel W. Dye, MD*, Arkansas State Crime Lab, PO Box 8500, #3
Natural Resources Drive, Little Rock, AR 72215; and Jonathan C.
Davis, PhD*, Samford University, Department of Family Studies, 800
Lakeshore Drive, Birmingham, AL 35229-2239

After attending this workshop, attendees will be able to: (1) list the
stages of grief; (2) discuss the principles of elementary grief counseling;
(3) recognize situations that call for counseling from trained counselors;
and, (4) recognize statements and situations that herald the development
of an antagonistic relationship with relatives of the decedent.

Forensic pathologists regularly talk with family members who are
still mourning the loss of a loved one. Such interactions require empathy
and, often, a measure of counseling. Training in handling grieving
family members and situations that develop when those family members
become angry with the death investigation process tends to occur only in
response to a situation that has already developed. This workshop will
impact the forensic science community by providing basic education in
how to recognize and handle grief, both appropriate and inappropriate,
so that forensic pathologists will better be able to serve their community
and protect themselves.

The practice of forensic pathology is a special form of primary care
medicine.  Forensic pathologists regularly talk with relatives of
decedents in order to explain the autopsy findings and simultaneously
gather information. All such encounters are delicate, and despite the best
efforts family can turn on the death investigation team as the family
experiences anger during the normal process of grieving. This workshop
will provide participants information on the process of grieving and on
fundamental aspects and principles of grief counseling. Participants will
work in small groups, discussing various scenarios in which families
have directed their frustration toward the forensic pathologist. The
groups and speakers will then discuss the scenarios and various
approaches to handling situations and conflict. Training will include
specific statements and actions that warn of approaching conflict. Each
speaker will provide a handout covering his topic, and there will be time
allotted for participant questions and discussion.

Forensic pathologists regularly talk with family members who are
still mourning the loss of a loved one. Such interactions require empathy
and, often, a measure of counseling. Training in handling grieving
family members and situations that develop when those family members
become angry with the death investigation process tends to occur only in
response to a situation that has already developed. This workshop is
intended to provide basic education in how to recognize and handle
grief, both appropriate and inappropriate, so that forensic pathologists
will better be able to serve their community and protect themselves.
Grief, Family, Counseling

W13 Indentation Sequencing Workshop

Brian S. Lindblom, BA*, 389 Roosevelt Avenue, Ottawa, ON K2A 1Y9,
CANADA,; Robert W. Radley, MSc, The Forensic Document Laboratory,
Macartneys-Kings Road, Silchester, Reading, RG7 2NS, UNITED
KINGDOM; and Larry A. Olson, MFS*, IRS National Forensic Lab, 29
North Wacker Drive, Chicago, IL 60606

After completing this workshop, attendees will understand the
underlying theory of indentation sequencing, its application to an array
of cases, and will appreciate the complexities and limitations of
employing this technique.

This workshop will impact the forensic science community by
increasing understanding of the importance of the sequencing technique
as another potential means of determining if documents have been
backdated or altered.

Research into the technique of indentations sequencing was begun

by one of the authors almost twenty years ago.l A correlation was
observed between: (1) the appearance on the ESDA “lift” of the
intersection of writing on a document and the indentations developed
thereon; and, (2) the sequence in which they were placed on the
document. Blind testing showed that the sequence could be determined
with a high degree of confidence in one of the instances with no false
positives, but more care had to be taken in the evaluation of the other
instance, to avoid false negatives.

The original research was performed using specimens of writing
from ballpoint pens. Since that time, additional work has verified that
the method is also successful in determining: (1) the sequence of
indentations and writings made with fluid-type inks (from porous tip,
fiber tip, and rollerball pens); as well as, (2) the sequence of writing

found on the front and reverse sides of a single sheet of paper.2

This workshop explores the indentation sequencing technique.
Presented are the theory and practice of determining the execution order
of visible ink lines and intersecting indented impressions. The critical
factors to consider when conducting such examinations are addressed in
detail. This technique has application to a variety of casework
situations, particularly where issues arise with respect to back-dating,
and insertions in documents such as diaries, notebooks, agendas,
medical charts and police incident books. Numerous examples
involving various writing instruments (both ballpoint and non-ballpoint)
will be shown. Attendees will be provided with practical materials to
analyze during the workshop.

References:

1. Radley, R.W. Determination of sequence of writing impressions
and ball pen strokes using the ESDA technique. Journal of the
Forensic Science Society 1993; 33(2): 69-72.

2. Radley, R.W. Determination of sequence of intersecting ESDA
impressions and porous tip, fibre tip and rollerball pen inks.
Science & Justice 1995; 35(4): 267-272.

Indentations, Questioned Documents, Sequencing Written Entries

W14 Images in the Court Room: The Impact of

SWGIT Guidelines in Court

Carl R. Kriigel, MA*, 568 Kings Walk, Douglasville, GA 30134; William
R. Oliver, MD*, Brody School of Medicine at East Carolina University,
Department of Pathology and Laboratory Medicine, Division of Forensic
Pathology, 7S-10 Brody Medical Sciences Building, Greenville, NC
27834; and Richard W. Vorder Bruegge, PhD*, Federal Bureau of
Investigation, OTD-DES, Building 27958A, Pod E, Quantico, VA 22135

After attending this workshop, attendees will gain: (1) familiarity
with forensic imaging guidelines; (2) knowledge of their use in court;
and, (3) strategies for dealing with guidelines-based challenges in court.

This workshop will impact the forensic science community by
providing a better understanding on the use of imaging guidelines in
expert testimony and on dealing with guidelines-based challenges to
their testimony.

Expert witnesses should be aware that practice guidelines in
forensic imaging are being used by the courts and should be prepared to
address them.

Image acquisition, processing, and analysis have become integral
parts of forensic investigation. In the late 1990s, the FBI convened a
Scientific Working Group on Imaging Technology (SWGIT) to address
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practice issues related to possible court challenges to the admission of
digital image evidence in court. In the ensuing decade, SWGIT has
proposed a number of best practices in the area of imaging technologies.
Other organizations, such as Law Enforcement and Emergency Services
Video Association (LEVA) and the United Kingdom Home Office Police
Scientific Development Branch, have also promulgated guidelines.
These and other guidelines have, in turn, been referenced in numerous
court cases when deciding on admissibility. The SWGIT guidelines
have undergone revision, expansion, and updating, and are in a continual
improvement cycle. There are now sections that deal with most standard
tasks in forensic imaging.

As these guidelines have become better known, they have been
adopted by an increasing number of agencies. In addition, they have on
occasion been used as a consideration for admission of evidence in
Daubert and other evidentiary hearings. The speakers have collected a
number of instances of this, have reviewed the transcripts of hearing and
trial testimony, and have testified themselves in such hearings.

Criticisms of forensic imaging have included questions of artifact,
image integrity, image provenance, resolution, algorithm validation, and
demands for probabilistic rather than cognitive evaluation. In the area
of forensic pathology, what began as attacks on digital imaging
techniques have moved to attacks on the visual evaluation of wounds in
general. For instance, in a recent appeal, it was claimed that it was not
possible to recognize a patterned injury unless an image was acquired
and displayed at an arbitrary resolution, regardless of the field of view
or size of the lesion. Emphasis will be placed on issues of
documentation, image integrity, validation, and reasoning in the
application of imaging to forensic problems, as well as the differing
requirements for differing uses of forensic images. In addition, as more
formal structure has been imposed on forensic imaging, proposals for
certification, proficiency testing, and external evaluation have arisen.
These requirements have, in part, been adopted by accreditation
organizations such as The American Society of Crime Laboratory
Directors Laboratory Accreditation Board (ASCLD-LAB).

While the recent National Academy of Sciences Report,
“Strengthening Forensic Science in the United States: A Path
Forward,” did not address imaging issues specifically, there has been,
and will continue to be, an increasing and healthy critical analysis of
conclusions based on imaging. The imaging expert should expect these
challenges and be prepared to address them on the stand. The guidelines
will be discussed, including the history of their development, how to
access them, how to comment on them, and how they compare to
guidelines in other countries. A brief comparison of the guidelines from
selected different organizations will be presented. Past attacks on
admissibility based on guidelines will be reviewed, as well as responses
to them, using transcripts and pleadings from trials in which the
guidelines have been discussed. Future possible developments from the
perspective of both experts and lawyers will be presented.

Forensic Imaging, SWGIT, Admissibility

W15 Veterinary Forensic Sciences: Animals

as Evidence

Jason H. Byrd, PhD*, University of Florida, Maples Center for Forensic
Medicine, University of Florida, 4800 Southwest 35th Drive,
Gainesville, FL 32608; Elizabeth Wictum, BS*, University of California
- Davis, Vet Genetics Lab, Forensic Unit, One Sheilds Avenue, Davis, CA
95616; Kenneth F. Cohrn, DDS*, 422 Teague Trail, Lady Lake, FL
32159; Randall Lockwood, PhD*, 2214 Tulip Drive, Falls Church, VA
22046; Kathryn Destreza, C-ACI*, ASPCA, 520 8th Avenue, 7th Floor,
New York, NY 10036; Melinda D. Merck, DVM*, ASPCA, PO Box
100126, Gainesville, FL 32610; and Michael W. Warren, PhD*, CA
Pound Human ID Laboratory, 2033 Mowry Road, Room G17, PO Box
103615, Gainesville, FL 32610

After attending this presentation, participants will: (1) become
aware of the national database for canine DNA; (2) understand the
reasons to contact and enlist the specialized skills of a veterinary
forensic pathologist; (3) develop an understanding of animals as
indicator crimes; and, (4) will become aware of additional educational
opportunities in veterinary forensic sciences.

This presentation will impact the forensic science community by
encouraging greater networking and professional use of forensic
scientists in legal cases involving animal crime, abuse, neglect, and
death.

This workshop is intended to provide the forensic practitioners, law
enforcement investigations, crime scene analysts, attorneys, and animal
control officers with information on how techniques in the forensic
sciences have been successfully applied to legal investigations involving
animal and wildlife crime.

This program will provide detailed information on how various
areas of forensic science are being applied to cases of animal crime.
Techniques once common only in the investigation of crimes against
humans are now being adapted to the rapidly expanding field of
veterinary forensic sciences. Creation of a nationwide DNA database
“canine CODIS,” an international professional organization dedicated to
the application of the forensic sciences to animal crime, and formal
educational programs at the graduate level are all working in
conjunction to bring the level of scientific integrity to the investigation
animal crimes that is regularly noted in human death investigations.
This program will highlight forensic biology, anthropology, entomology,
odontology, psychology, pathology, and investigative techniques.
Veterinary Forensic Sciences, Animal Crime Scenes, Animal Forensics

W16 Sex-Related Homicide and Death
Investigation: Significance of Pornography,
Sexual Deviance, Autoerotic Fatalities,
Investigative and Behavioral Analysis,
Signature, and MO

Vernon J. Geberth, MS*, PHI Investigative Consultants, Inc., PO Box
197, Garnerville, NY 10923; Peter I. Collins, MD*, Law & Mental
Health Program, CAMH - Unit 3-4, 1001 Queen Street, West, Toronto,
ON M6J 1H4, CANADA; and Anny Sauvageau, MD*, Office of the Chief
Medical Examiner, 7007 - 116 street, Edmonton, AB T6H 5R8, CANADA

After attending this workshop, attendees will: (1) understand the
role of fantasy in sex-related death; (2) collect and preserve physical and
psychological evidence in sex-related incidents; (3) determine the M.O.
and Signature characteristics in crime scenes; and, (4) understand
investigative and behavioral analysis in criminal profiling.

* Presenting Author
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This presentation will impact the forensic science community by
better informing attendees of the dynamics and proper procedures in the
investigation of sex-related homicides and death investigations.

Sex-Related homicides and deaths occurring during sexual events
have drastically increased over the years and claim victims from all walks
of life, men or women, lovers or strangers, elders, or children. These
fatalities may occur from recreational misadventures or sex-related
crimes, which are perpetrated by sex offenders and represent the most
horrific crimes imaginable. The Internet has certainly provided society
with technological advances but has also resulted in the proliferation of
pornography and easy access to sex-related materials to anyone with a
computer or computer access. It is significant that the sex industry, which
consists of commercial enterprises providing adult entertainment earns
over $13 billion a year in the United States and how that may influence
the increase in sex-related events.

Attendees of this presentation will obtain a better understanding of
the significance of sexual deviancy, fantasy and pornography in sex-
related events as well as the investigative and behavioral analysis applied
to these types of incidents. Attendees will understand the importance of
the collection and preservation of evidence in sex-related events and the
attendees will appreciate the impact of signature characteristics and
modus operandi as applied to sex-related homicides.

In the first segment, examples of sexual deviance will be provided
as well as the paraphiliac considerations in these type death
investigations. There are over 35 paraphilias described in the literature
and a number of paraphilias are cross-associated with sexual homicides.
These will be explored at length in the presentation. The connection
between pedophilia and the sexual homicide of children will be explored
with appropriate case studies provided for illustration. The attendees will
then be apprised of the current knowledge regarding autoerotic fatalities

Attendees will be apprised of the current knowledge regarding
autoerotic fatalities including definitions, incidence, crime scene
characteristics, typical and atypical methods, and victims. It will be
demonstrated that the widely-cited incidence of 500 to 1,000 autoerotic
deaths per year in the United States is not accurate anymore. It will be
explained that an incidence of 0.2 to 0.5 cases per million inhabitants per
year is a better estimate of the incidence of autoerotic deaths. New
epidemiological data have demonstrated that this incidence is higher in
big cities compared to rural areas. There is no clear evidence of a
preferential time of day for these deaths, but there appear to be slightly
more autoerotic deaths during summer. The typical and atypical methods
of autoerotic deaths have also been revisited recently, based on the new
standardized classification of asphyxia. New data on the crime scene
characteristics will also be presented, along with a discussion of four
types of atypical victims: non-white, female, children, adolescent, and
the elderly. This presentation will impact the forensic science community
by providing a comprehensive and practical illustration of specific
examples and cases with a discussion of the investigative and clinical
considerations, which will include pathology, pathophysiology, as well as
the investigative and behavioral and forensic aspects of these events.

The second segment of the workshop will focus on the dynamics of
sex-related homicides, which will include rape, lust murder and serial
killing. Using a case history format, the importance of “Signature” and
“modus operand” will be demonstrated to illustrate the application of
investigative and behavioral analysis to the crime scene examination.
This will include current research regarding the frequency of sexual
posing in homicide crime scenes.

Each of the presenters bring years of practical experience and
research into various aspects of sex-related events and will share their
expertise with the attendees. The overall goal will be to provide
comprehensive and practical information which will serve an
investigative guide in sex-related homicide and death inquiries.
Sex-Related Homicide, Sexual Deviance, Autoerotic Deaths

W17 DNA Mixture Analysis: Principles and
Practice of Mixture Interpretation and
Statistical Analysis Using the SWGDAM
STR Interpretation Guidelines

John M. Butler, PhD*, Michael D. Coble, PhD*, National Institute on
Standards and Technology, 100 Bureau Drive, MS 8312, Gaithersburg,
MD 20899-8312; Todd W. Bille, MS*, Bureau of Alcohol, Tobacco,
Firearms and Explosives, National Laboratory Center, 6000 Ammendale
Road, Ammendale, MD 20705; Gary G. Shutler, PhD*, Washington State
Patrol Crime Laboratory, 2203 Airport Way, South, Suite 250, Seattle, WA
98134-2027; Joanne B. Sgueglia, BA*, Massachusetts State Police Crime
Laboratory, 124 Acton Street, Maynard, MA 01754; Ray Wickenheiser,
MBA*, Jennifer Gombos, MFS*, Montgomery County Police Crime
Laboratory, 2350 Research Boulevard, Rockville, MD 20850; and
Michael S. Adamowicz, PhD*, University of New Haven, Department of
Forensic Science, 300 Boston Post Road, West Haven, CT 06516

After attending this workshop, attendees will learn the basic
principles and practice behind DNA mixture interpretation and statistical
analysis utilizing the SWGDAM STR Interpretation Guidelines
published in April 2010
(http://www.fbi.gov/hg/lab/html/codis_swgdam.htm). Attendees will
examine the elements of mixture interpretation using the STR guidelines
and work through specific examples using appropriate statistical
approaches.

This presentation will impact the forensic science community by
providing attendees with a better understanding of applying the principles
within the SWGDAM STR Interpretation Guidelines to validating
mixture protocols, resolving DNA mixtures, developing strategies for
statistical analysis, and reporting the results.

DNA mixture interpretation of evidence from sexual assaults or
volume crimes such as burglaries — especially when the stain is degraded
or compromised — can be challenging for the forensic scientist to
decipher. The workshop is divided into two sections. The “Principles of
Mixture Interpretation” will provide the attendee an overview of the new
SWGDAM guidelines and a review of the forensic literature on the
development of mixture interpretation guidelines from laboratories in the
global DNA community. An overview of the elements and principles of
DNA mixture interpretation will be discussed with a goal to include ideas
on developing protocols and validation experiments to implement the
concepts within the guidelines, such as stochastic thresholds. Finally, an
overview of the statistical approaches to analyze mixtures will be
presented. In the second half of the workshop, “Practical Applications of
Mixture Interpretation,” examples of challenging mixtures will be
discussed starting with a two person mixture and concluding with
discussions of how to approach mixtures with three or more individuals.
An example of how one laboratory changed their interpretational
guidelines, and the lessons learned from this change, will be presented. A
survey of currently available mixture interpretation software to assist in
mixture interpretation will be discussed. Finally, a presentation on how
to train multiple individuals to consistently interpret mixtures will be
discussed.

DNA Mixture Interpretation, Statistical Analysis, Forensic STR Typing
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W18 K2 and Beyond: A
Cannabinoid Primer

Synthetic

Sherri Kacinko, PhD*, National Institute on Drug Abuse, NMS Labs,
3701 Welsh Road, Willow Grove, PA 19090; Lindsay Reinhold, MFS¥*,
NMS Labs, 1150 Woods Road, Southampton, PA 18966; Barry K. Logan,
PhD*, NMS Labs, 3701 Welsh Road, Willow Grove, PA 19090; John
Huffman, PhD*, Clemson University, Department of Chemistry, 209
Martin Street, Clemson, SC 29631; Heather L. Harris, JD*, 2401
Lombard Street, Suite 1, Philadelphia, PA 19146; and Marilyn A. Huestis,
PhD*, Chemistry & Drug Metabolism, Intramural Research, NIDA, NIH,
251 Bayview Boulevard, Room 05A721, Baltimore, MD 21224

After attending this workshop, attendees will be able to: (1) explain
cannabinoid pharmacology; (2) understand the history and chemistry of
synthetic cannabinoids (SCS) and their role in therapeutics; (3) develop
and implement analytical methods for the identification of SCS in
biological and non-biological matrices; (4) describe the current
knowledge on the metabolism of SCS and the results of controlled drug
administration studies; and, (5) explain the current legal status of SCS.

This workshop will impact the forensic science community by
providing valuable and up-to-date information on a class of compounds
which have garnered a large amount of media attention for their use and
abuse.

First developed to study the cannabinoid receptor system, synthetic
cannabinoids are now being used as an alternative to cannabis. Marketed
as “herbal incense” under a wide variety of names including Spice,
Yucatan Fire, Smoke, Sence, K2, Skunk, Space, K2 Citron, and K2
Blonde these compounds such as HU-210; JWH-018; CP 47,497; JWH-
073; and JWH-200 are mixed with plant material and smoked. These
synthetic analytes have a varying degree of selectivity and affinity for
cannabinoids (CBq and CBy) receptors and thus have different

therapeutic and abuse potentials. In addition to analytes that have been
identified in herbal incense products, there are many other known CB1

and CB» receptor agonists that could potentially be used in a similar

manner.

As the popularity of these drugs increases, there is a developing
need for analytical methods to identify and quantify the parent
compounds in the herbal incense products as well as in biological
matrices. On-going research will help identify metabolites of these
compounds which can be used as markers of use in humans and develop
methods for identifying these metabolites in a wide range of human
biological specimens. Controlled administration studies will enable
researchers to further study the pharmacokinetics, pharmacodynamics,
and toxicity of this class of compounds.

Currently only HU-210 is controlled on the federal level; it is a
schedule | drug. It may be possible that other synthetic cannabinoids
could be controlled under the Federal Analogue Act. However, the law
only applies to substances sold for human consumption. Since the herbal
incense is labeled “not for human consumption,” it is more difficult to
prosecute users of these analytes under this act. Several states have been
successful in passing legislation to control specific synthetic
cannabinoids and many more are in different stages of developing and
implementing laws to control their use.

This workshop is designed to provide an overview of the current
issues related to synthetic cannabinoids including cannabinoid
pharmacology and chemistry; history, development and evaluation of
new synthetic cannabinoids for therapeutic use; diversion of synthetic
cannabinoids to illicit use; current methodology for the identification of
synthetic cannabinoids in herbal incense and biological matrices;
metabolism of synthetic cannabinoids; what is known about their
pharmacokinetics, pharmacodynamics and potential toxicity, and the
current legal status of these compounds across the united states and
around the world.

Synthetic Cannabinoids, K2, Spice

Detention
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W19 Monitoring Conditions of
and Documenting Torture:
International Perspective

Duarte N.P. Vieira, PhD*, National Institute of Legal Medicine of
Portugal, Rua Antonio Jose de Almeida, No 117, Coimbra, 3000-044,
PORTUGAL; Morris Tidball-Binz, MD*, International Committee of the
Red Cross, 19 Avenue de la Paix, Geneva, 1202, SWITZERLAND;
Maximo A. Duque Piedrahita, MD*, North Point Business Center,
Carrera 7 No 156-78, Tower 2, Office 806, Bogota, COLOMBIA; Jason
Payne-James, MSc*, The Office, Southminster, Essex, CMO 7DT,
UNITED KINGDOM; Jonathan Beynon, MD*, Avenue de la Paix,
Genéve, 1202, SWITZERLAND; Onder Ozkalipci, MD*, International
Rehabilitation Council for Torture Victims (IRCT ), Borgergade 13, PO
Box 9049, DK-1022 Copenhagen, DENMARK; Patrice Mangin, PhD*,
Centre Universitaire, Romand de Medecine Legale, Rue du Bugnon 21,
Lausanne, CH-1011, SWITZERLAND; Joergen Thomsen, DMSc*,
University of Southern Denmark, Institute of Forensic Medicine,
Winslgwparken 17, Odense, DK-5000 C, DENMARK; Hernan Reyes,
MD¥*, International Committee of the Red Cross (ICRC), Avenue de la
Paix, Genéve, 1202, SWITZERLAND and Juan E. Mendez, JD*,
Washington College of Law; 4801 Massachusetts Avenue Northwest,
Washington DC 20016

After attending this workshop, attendees will become familiar with
the main normative and practical considerations for international fact-
finding investigations into conditions of detention, including the forensic
documentation of torture and ill-treatment.

This workshop will impact the forensic community by providing an
updated review of current knowledge and practice in investigations into
conditions of detention and the documentation of torture and ill-
treatment.

A multidisciplinary panel of international experts will share their
experiences, lessons learned, and recommendations regarding practical
considerations for international fact-finding investigations into
conditions of detention, including the documentation of torture and ill-
treatment.  Topics for discussion will range from the international
normative and ethical frameworks and procedures which guide and are
involved in such investigations; the role and duties of forensic experts;
the preparation and implementation of international fact-finding
investigations of conditions of detention, torture and ill-treatment;
logistical issues and practical considerations for practitioners; to the
ethical dilemmas faced during such investigations. In addition, the
development and use of international standards for the medical
documentation of torture will be addressed.

Torture, 1ll-Treatment, Places of Detention

W20 Forensic Multimedia Analysis

Zeno J. Geradts, PhD*, Netherlands Forensic Institute, Ministry of
Justice, Laan van Ypenburg 6, Den Haag, 2497 GB, NETHERLANDS;
Leonid I. Rudin, PhD*, Cognitech, 225 South Lake Avenue, Suite 601,
Pasadena, CA 91101; Richard W. Vorder Bruegge, PhD*, Federal
Bureau of Investigation, OTD-FAVIAU, Building 27958A, Pod E,
Quantico, VA 22135; and lvo Alberink, PhD*, and Arnout C.C. Ruifrok,
PhD*, Netherlands Forensic Institute, Laan van Ypenburg 6, Den Haag,
2497 GB, NETHERLANDS

After attending this workshop, the participant will be aware of the
different methods that are available within multimedia analysis, as well
as the possibilities and limitations within this field.

This workshop will impact the forensic science community by
showing the possibilities within multimedia analysis and giving special
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attention to validation and uncertainties in measurements and how to
report them.

During this workshop information will be provided on new
developments of forensic investigation of (digital) images and video
streams and the use of 3-dimensional computer modeling in forensic
investigations. The workshop will be interactive and many examples of
case material will be shown.

Traditional sources of images as evidence concern crime scene
photography, and more specifically, photographs of fingerprints, tool
marks, shoe prints, and other impressions. A short overview of image
processing techniques is given. Special attention is given to the
introduction of artifacts by image processing (e.g., FFT on fingerprints),
quality assurance aspects. During the last decades the use of CCTV-
camera systems and digital cameras on phones has become widespread.
Typical questions have arisen regarding the quality and the selection of
images from a specific camera in a multi-camera-recording, and
combining the information. Digital processing of video streams for
presentation and storage purposes, and the compression techniques that
are applied in digital CCTV-systems, lead to questions about the integrity
and authenticity of recordings. Also questions about image interpretation
of facial recognition, body height, or car speed, often in low resolution,
time lapse, or compressed images have increased. A special focus will be
given on image analysis.

Since more images are being processed for forensic investigation,
new methods have been developed for answering questions about the
interpretation of images: Is it possible to read a license plate number? Is
a suspect, or his car, the one depicted in the image? What is the body
length of the robber or the speed of a car?, and, Is it possible to do a
reconstruction of an accident or a shooting incident from the information
in these images? Methods for image comparison, facial comparison with
non standardized images, image reconstruction, and photogrammetry are
presented and discussed. Special attention is given to measurement
uncertainties of the results and the impact on the conclusions from these
investigations.

Common sources of video streams and images are video recordings
from handy cams, digital photo camera’s, internet, and cellular phones.

Typical questions about these recordings concern the integrity and
authenticity of the recordings, the data compression techniques used, the
synchronicity of sound and images, compensation for camera movement,
and the conversion of a video stream to a higher resolution image. This
session will focus on methods for state of the art image enhancement
techniques as contrast stretching and deblurring, as well as methods as
super resolution, stabilizing, and automatic tracking. It will also cover
the issue of erased videofiles, and how to recover these when they are
partly erased.

The state-of-the-art methods for camera comparison will also be
presented, examples of comparing Photo Response Non-Uniformity with
software. With this method a camera can be linked to a camera. Also,
the cautions of identification and limitations of the technique are
discussed, and solved within the Bayesian framework of
likelihood ratios.

Finally, an overview is given to the use of 3-dimensional computer
modeling in forensic investigations, since these techniques have an
impact on traditional crime scene photography.

Computer models and animations have been recently used for
analyzing video by superimposition of computer generated views of the
model on the video images, for the visualization of complex scenarios in
animations and for testing scenarios against video footage and evidence
in crime scene photographs. Examples: the reconstruction of car
accidents from photographs, analysis of blood spatter patterns from
photographs using a computer model of the crime scene, the visualization
of wound channels in computer models of human bodies, the
reconstruction of bullet trajectories, the reconstruction of a burglary using
the limited information in dark images from a multi-camera video
recording, and the analysis of firework explosions from video recordings,
photographs, and geographical data. Special attention is given to

modeling techniques, the accuracy of the models, methods for visualizing
uncertainties and possibly erroneous suggestions coming from
these visualizations.

Multimedia Analysis, Image Analysis, 3D Visualizations

W21 Blood Alcohol Concentration (BAC)
Evidence: Extrapolation, Interpretation,
and Testimony in the Post-NAS Era

A.RW. Forrest, LLM*, 37 Marlborough Road, Broomhill, Sheffield, S10
1DA, UNITED KINGDOM; Roderick T. Kennedy, JD*, New Mexico Court
of Appeals, PO Box 25306, Albuquerque, NM 87125-0306; Ted W. Vosk,
JD*, 8105 Northeast 140th Place, Bothell, WA 98011; and Henry Swofford,
BS*, BAC Tracker International, Inc, PO Box 162383, Atlanta, GA 30321

After attending this workshop, attendees will understand the salient
legal and practical considerations for expressing the scientific principles
and methods available for interpreting and extrapolating BAC results
from chemical analyses to a particular time of interest. Emphasis on
preparing this evidence for use in court will provide hands on working
knowledge of the predominant methods of testifying about extrapolating
BAC results, and understanding the limitations imposed by law
concerning expert interpretation and testimony when reporting and
testifying to extrapolated BAC results.

This presentation will impact the forensic science community by
providing the participants with the knowledge necessary to promote the
just and scientifically valid practices necessary for the successful
expression of alcohol test results and calculations and interpretations
relating to those results according to substantive and procedural legal
rules. It will thus improve the ability of our justice system and the
witnesses, lawyers and judges to whom this evidence is vitally important
to deal with forensic BAC results in a scientifically valid and
rational manner.

Alcohol is one of the most widely tested chemicals in forensic
laboratories, and test results carry probative weight as evidence. Alcohol
concentration (BAC) evidence is usually reported as a singular numerical
value without accounting for the range of values that express uncertainty
and limitations affecting analysis, which should be accounted for in
interpretation and testimony about the results. This practice is no longer
acceptable as noted in the recently published report by the National
Academy of Sciences Report entitled, “Strengthening Forensic Science in
the United States: A Path Forward.” Specifically, the report recognizes
that “methods for measuring the level of blood alcohol in an
individual...can do so only within a confidence interval of possible
values.” In this context, retrograde calculations are also often presented
in court as singular values without any estimation of uncertainty or an
uncertainty budget identifying the sources of uncertainty associated with
the calculations. Accurate retrograde estimations of BAC must be
expressed in a manner that reflects the uncertainty associated with the
calculations, that is as the range of values that can actually and
reasonably be attributed to the result. Failure to do so precludes objective
interpretation of, and testimony concerning, the results which interferes
with the quest for truth in the courtroom. Multiple methods are available
for estimating BAC under a variety of circumstances, but they can be
complex and time consuming often rendering them impractical and
leading to human error when done by hand

The workshop focus is on the forensic use of blood and breath
alcohol concentration test results. It is directed toward forensic
toxicology practitioners, managers, attorneys, and jurists who must
appreciate the necessity for accounting for uncertainty in chemical testing
for alcohol and calculations utilizing those chemical test results. Those
attending the workshop will be better equipped to promote the just and
scientifically valid practices necessary for the expression of alcohol test
results and calculations and interpretations relating to those results. It
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will thus improve the ability of our justice system and the witnesses,
lawyers, and judges to whom this evidence is vitally important to deal
with forensic BAC results in a scientifically valid and rational manner.
Easily obtained software can address many of these concerns,
rendering the estimation of uncertainty both simple and relatively error
free. Methods utilizing such software to improve the quality of forensic
reports, as well as limitations of a software-based approach in these types
of cases will be discussed. This workshop will, therefore, assist forensic
science practitioners, advocates, and jurists to understand, interpret, and
recognize the limitations of such calculations, and the methods by which
they are conducted. By doing so it will facilitate the quest for truth in the
courtroom leading to producing more just outcomes consistent with
scientific reality.
Alcohol, Uncertainty, Interpretation

W22 Introduction to Expert Witness Testimony
Thomas J. David, DDS*, 1000 Johnson Ferry Road, Building H,
Marietta, GA 30068; Haskell M. Pitluck, JD*, 573 Lake Avenue, Crystal
Lake, IL 60014; and Paul G. Stimson, DDS*, 902 Lakespur Drive, Sugar
Land, TX 77479-5909

After attending this presentation, participants will have the basic
skills to develop into an accomplished expert witness.

This presentation will impact the forensic community by producing
more skilled expert witnesses who are members of the AAFS.

The skills required to become an accomplished forensic scientist are
entirely different from those necessary to become an accomplished expert
witness, even though both are important components of a successful
career in the forensic disciplines. Expertise in the forensic sciences
requires intense study of scientific principles as well as knowledge of
technical detail and the ability to apply what has been learned. On the
other hand, expertise as an expert witness requires mastery of an entirely
different skill set. The basis for this difference revolves around where the
two skills are applied. Forensic science skills are applied in the
laboratory where scientific principles and technical knowledge are
paramount. In this setting, the forensic scientist is in familiar territory
with respect to rules that affect testing and results. On the other hand,
when a forensic scientist steps out of the laboratory and into the world of
attorneys and courtrooms, a completely different set of rules apply and
you are no longer in your comfort zone. You are now playing in someone
else’s “sandbox” and the rules have been set by attorneys, not forensic
scientists. If you fail to recognize this important distinction, you will
quickly become aware that you are engaged in an adversarial process
without any knowledge of the rules that govern it. This scenario would
be akin to playing a baseball game without knowing the rules of baseball.

The purpose of this workshop is to familiarize forensic scientists
with the necessary skills that are crucial to becoming an accomplished
expert witness. This workshop will present a number of important
concepts that are essential to presenting evidence and opinions in a
forensic context. In order to present evidence and opinions in the proper
forensic context, you must consider the perspectives of the people that
take part in the process. Therefore, you need to consider the perspective
of the following individuals: (1) the judge; (2) the attorneys; (3) the jury;
(4) other experts; and, (5) spectators.

These perspectives will be discussed by the panel of presenters,
including a Judge/ attorney, and forensic scientists/expert witnesses. In
addition to consideration of perspectives, other topics to be presented
include: (1) curriculum vitae guidelines; (2) report writing; (3)
subpoenas; (4) depositions; (5) trial testimony; (6) expert witness
guidelines; (7) do’s and don’ts of court testimony; and, (8) cross
examination skills. These topics will be discussed in detail with ample
opportunity for questions.

At the conclusion of the presentations, there will be a panel
discussion, so that participants can clarify questions that they may have

about the topics that were presented. The objective of the workshop is
that all individuals who complete the instruction process will have an
awareness of the necessary skills as well as the methods necessary to
implement those skills in order to become an accomplished
expert witness.

Expert Witness, Forensic Evidence, Court Testimony
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Al  Validation of a Qualitative TLC Analysis of

Seized Ecstasy Tablets Using Easy Ambient
Sonic-Spray lonization Mass Spectrometry
(EASI-MS)

Bruno D. Sabino, PhD*, National Institute of Metrology, Standardization
and Industrial Quality, Av. N. Sra. das Gragas, 50 Xerém, Duque de
Caxias, 22250-020, BRAZIL; Morena L. Sodré, PharmD, Emanuele A.
Alves, MSc, and Fabio de Oliveira Martinez Alonso, PhD, Instituto de
Criminalistica Carlos Eboli, Rua Pedro I, 28, Rio de Janeiro, Rio de
Janeiro, 20.060-050, BRAZIL; and Wanderson Roméao, MSc, and Marcos
N. Eberlin, PhD, ThoMSon Mass Spectrometry Laboratory, Institute of
Chemistry, University of Campinas, Campinas, 13084-971, BRAZIL

After attending this presentation, attendees will be able to use TLC
as an analytical tool in forensic ecstasy analisys. Attendees will also
discover the application of EASI-MS technique in forensic analysis.

This presentation will impact the forensic science community by the
insertion of a new application of mass spectrometry in forensic sciences.
This presentation will show a rapid and conclusive technique to be used
in forensic chemistry.

Ecstasy is the popular name of an illicit drug sold as tablets
constituted by the compound 3,4-methylenedioxymethamphetamine
(MDMA). Thin Layer Chromatography (TLC) is the most widely used
analytical technique in Brazil as it is a low-cost analysis. The process of
validation of drug TLC analysis is crucial to generate trustworthy,
credible, and quality results in forensic chemistry.

Among the elution systems studied, CH30H / NH4OH (98:2 ml);
and CH3CH(CH3)OH / CH30H (95;5 ml) showed the best resolution
results by TLC analysis. All mobile phases developed show similar Rf
values between main active substance present in ecstasy tablets and
metamphetamine (MDMA), a good resolution of MDMA in relation to
other standards studied (MDA, MDEA, amphetamine, ketamine, and
caffeine) were obtained from the systems described above.

TLC results were confirmed using a new technique of ambient mass
spectrometry, easy ambient sonic spray ionization (EASI-MS). EASI was
developed by Eberlin et al. and has already been successfully applied to
different analytes in different matrixes such as ecstasy and m-CPP tablets,
perfumes, surfactants, and biodiesel. The combination of TLC and EASI-
MS techniques provides a valuable tool in forensic analysis, generating
conclusive results in reduced time.

Several standards in this study (MDMA, MDA, MDME, caffeine,
ketamine, methamphetamine, and amphetamine), and ecstasy tablets
(street samples) are analyzed with TLC plates. A TLC/EASI-MS system
for a rapid analysis of ecstasy tablets was developed to validate TLC
analysis using EASI-MS technique, identifying compounds present in the
eluted spots with great sensitivity.

The TLC/EASI-MS system can be used as a valuable tool in forensic
analysis, confirming the presence of MDMA in the sample. Among 25
tablets analyzed, three show negative results for MDMA, where the
presence of lidocaine and caffeine were identified. TLC/EASI-MS was
not found to be appropriate to confirm caffeine due to its high plate
affinity and typically low concentration in the ecstasy tablets. GC-MS
analysis is a better analysis technique for the confirmation of caffeine.
Ecstasy-Like Tablets, MDMA, TLC/EASI-MS System

A2  Analysis and Characterization of Several

Varieties of Herbal Blends Containing
Synthetic Cannabinoids

Amber L. Rasmussen, BS*, Marshall University Forensic Science, 1401
Forensic Science Drive, Huntington, WV 25701; Christopher S. Binion,
BS, Larry G. Boggs, BS, and Joseph A. Tanner, BS, Kentucky State Police,
Eastern Regional Laboratory, 1550 Wolohan Drive, Suite #2, Ashland,
KY 41102; and J. Graham Rankin, PhD, Marshall University Forensic
Science Program, 1401 Forensic Science Drive, Huntington, WV 25701

After attending this presentation, attendees will be familiar with the
various methods in which synthetic cannabinoids may be analyzed and
how cannabinoid content within marketed products may vary.

This presentation will impact the forensic science community by
demonstrating various methods in which products containing synthetic
cannabinoids may be analyzed. As a number of states have controlled
these substances within the past year, with more expected to follow, it is
important to have an understanding of which successful analysis methods
are available.

Forensic identification of synthetic cannabinoids involves the
detection of an increasing number of synthetic compounds. The specific
compound(s) included within the product varies greatly among brands
and, in some instances, batches. Sample content, in some cases, has been
reported to rapidly change in response to local regulations; presumably to
maintain a presence within the “legal high” market. An increasing
number of states in the United States, including Kentucky, and local
jurisdictions, have introduced legislation making the sale, purchase,
possession, and/or use of these substances illegal. However, many states
have no such regulation and the majority of these substances are not
federally regulated.

The rapid evolution of the presence of these compounds presents a
challenge for forensic investigators in instances where synthetic
cannabinoids are banned, as opposed to those instances in which specific
cannabinoid compounds are regulated. Some of the most frequently
reported synthetic cannabinoids include HU-210, CP 47,497(and its
homologs), JWH-018, JWH-073, JWH-398, and JWH-250. These
compounds are added to a mixture of vegetative material in order to
produce cannabis-like effects when smoked. They are commonly
marketed as herbal incense or potpourri with the disclaimer that these
substances are “not for human consumption.” Reported effects are
similar or greater in intensity than the effects of actual marijuana. The
number of brands and types of these products are continuously growing
and a current list of brand names rapidly becomes obsolete.

Standard marijuana color tests do not produce positive results as no
delta-9-tetrahydrocannabinol (THC) is present within these products.
Toxicological identification of the presence of synthetic compounds
within blood samples is commonly available. However, it is limited in
the ability to detect usage after a short period of time from consumption.
Urine analysis allows for detection of these compounds over a longer
period of time, currently, methods of detection are for the identification of
a few synthetic cannabinoid compounds.

A simple methanol extraction followed by GC/MS analysis is
sufficient for the identification of many of these compounds utilizing a
small amount of sample of the unburned product. An analysis of the burnt
residue and ashes remaining after burning a portion of synthetic
cannabinoid sample indicates a diminished yet identifiable and sustained
presence of several of these compounds. Derivitization of these
substances was also studied for optimization of the analysis and detection
of the synthetic compounds.
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Analysis of several different brand name samples revealed the
presence of various concentration and types of known synthetic
compounds, including JWH-073, JWH-018, and CP 47,497-C8. Samples
included in this study were obtained on the local market, from the
internet, or as evidence submitted to the laboratory for analysis
and identification.

Future studies should be made using different controlled substances,
derivatizing agents, and GC and MS conditions. This will help to
determine which derivatizing reagents would produce the most unique
and identifiable mass spectra for controlled substances, and also which
chromatographic conditions would give the most ideal separation of
drug mixtures.

Marijuana Mimics, Cannabinoids, Drug Analysis

A3 Trifluoroacetyl Derivatization of
Amphetamine, Methamphetamine, 3,4-
Methylenedioxymethamphetamine, and

Other Controlled Substances With Similar
Mass Spectra

Erin LaGrone, BS*, Marshall University Forensic Science, 1401
Forensic Science Drive, Huntington, WV 25701; Christopher Kiyak, MS,
and Gloria Rodriguez, BS, Austin Police Department, Forensic
Chemistry Division, 812 Springdale Road, Austin, TX 78702; and J.
Graham Rankin, PhD, Marshall University Forensic Science Program,
1401 Forensic Science Drive, Huntington, WV 25701

The goal of this presentation is to provide attendees a look into a
possible new way to analyze and identify controlled substances in a GC-
MS with the use of chemical derivatization.

This presentation will impact the forensic science community by
explaining how the use of TFA derivatives will enable drug analysts to
utilize GC-MS to uniquely identify a number of amphetamine class
compounds who have very similar mass spectra for the underivatized
forms.

For the identification of a controlled substance, gas
chromatography/mass spectrometry is the most commonly used method.
However, there are some cases where the controlled substance shares a
similar mass spectrum with a drug of a lower scheduling or a compound
that is not even considered to be a controlled substance, such as
methamphetamine and phentermine. Drug analysts then need to use
chromatographic retention times to make a positive identification of the
suspected compound. Here, it is proposed that the derivatization of these
compounds will create mass spectra that are sufficiently different enough
to make a positive identification without relying solely on retention time.

The major ion observed for amphetamine (AMP) was 44 m/z,
sharing a similar mass spectra with 3,4-methylenedioxyamphetamine
(MDA), 2,5-dimethoxy-4-bromoamphetamine (DOB), 2,5-dimethoxy-4-
chloroamphetamine (DOC), and 2,5-dimethoxy-4-methylamphetamine
(DOM). Methamphetamine (MA), with a major ion at 58 m/z, had a
similar mass spectra to phentermine and 3,4-
methylenedioxymethamphetamine  (MDMA,  ecstasy). 3,4-
Methylenedioxyethylamphetamine (MDEA) and fenfluramine both had a
major ion peak at 72 m/z.

Controlled substance standards, such as MA and AMP, were
dissolved in chloroform and derivatized with trifluoroacetic anhydride
(TFA), with pyridine acting as a catalyst and sodium hydroxide as a
neutralizer, and analyzed by a GC-MS, resulting in unique, identifiable
spectra for each standard. For example, after TFA derivatization it was
observed that MA had major ions at 154, 110, and 118 m/z, while
phentermine had major ions at 154, 91, and 59 m/z and MDMA at 154,
162, 135, and 110 m/z.

In most cases, a suspected controlled substance could be mixed with
other drugs. Ecstasy tablets, for example, can be found containing MDA,
MDEA, AMP, MA, and ketamine. When combining in a single GC vial
equal amounts of these drug standards after TFA derivatization, the
derivatized substances were shown to have adequate separation and could
be uniquely identified by both their mass spectra and relative retention
times through the gas chromatographic column.

Amphetamines, TFA Derivatization, GC-MS

A4 Investigation of the  Stability of
Cannabinoids in Cannabis, Decarboxylation
Reaction, and the Validation of HPLC
Method for the Quantitative Determination

of Cannabinoids

Stephanie H.J. Lim, BSc*, Angeline T.W. Yap, PhD, and Chiu Guay Phua,
BSc, Health Sciences Authority, 11 Outram Road Singapore,
169078, SINGAPORE

After attending this presentation, attendees will gain a better
understanding into stability of cannabinoids in cannabis and the
quantitative determination of cannabinoids by HPLC.

This presentation will impact the forensic science community by
enriching attendee knowledge in the chemistry of cannabinoids.

Cannabis refers to any part of a plant of the genus Cannabis. It is
used for fiber (hemp), for medicinal purposes, and as a recreational drug.
The three main forms of cannabis products are the herb (marijuana), resin
(hashish), and oil (hash oil). Tetrahydrocannabinol (THC) is the main
psychoactive ingredient in cannabis and is known to degrade into
cannabinol through oxidation over time. The extent of degradation could
be co-related to the age of the seized exhibits. The stability of
cannabinoids in cannabis stored under different conditions over a period
of time was investigated. The influence of temperature and exposure to
light, on the stability of the exhibits was investigated. The rate of
degradation of THC in cannabis was evaluated by Gas
Chromatography/Flame Ionization Detection (GC/FID). The results
indicated that the degree of degradation is highest in exhibits exposed to
sunlight under ambient temperature while those kept in the freezer
showed the highest stability. In addition, the stability study of a THC
standard solution was conducted in parallel to evaluate the influence of
matrix on the degradation process.

Total THC content often represents the maximum potency of the
smoked cannabis and is of great importance to legal systems.
Measurement of total THC content comprises the sum of free A’-
Tetrahydrocannabinol ~ (A-THC) and  its  precursor  A’-
Tetrahydrocannabinolic acid A (A-THCA-A). The influence of
extraction solvent on the ratio of A>-THC and A>-THCA-A extracted was
studied. Since cannabinoids are easily soluble in most organic solvents,
such as methanol, petroleum ether, n-hexane, toluene, chloroform and
methanol:chloroform combinations, these solvents are suitable for
extraction. However, non-polar solvents such as n-hexane and petroleum
ether will only extract the free cannabinoids quantitatively, while other
solvents extract both cannabinoids and its acids. Therefore, for total THC
determinations, the choice of extraction solvent plays an important role in
determining the amount of the different types of cannabinoids extracted.

GC/FID is can be used for the quantitative analysis of cannabis
samples. A>-THCA-A converts to the psychoactive A>~THC when heated.
During the GC analysis, thermal conversion occurs as the acidic forms of
the cannabinoids are decarboxylated into the neutral counterparts.
Therefore, the sum of free A>-THC and A’-THC generated from the
decarboxylation of A-THCA will be measured in the GC. Previous
studies have shown that thermal conversion of A>~THCA-A to A’>-THC in
GC is only partial, yielding about 70% at the maximum. Decarboxylation
reaction can be conducted prior to GC analysis. The temperature and
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duration of heating parameters influencing the extent of decarboxylation
and establish the optimum condition for the reaction were investigated.

When the free A>-THC and A>-THCA-A needs to be determined
independently, derivatisation (trimethylsilyl derivatives) has to be
performed prior to GC analysis. Alternatively, the High Performance
Liquid Chromatography (HPLC) method has to be applied. Analysis of
N-THCA-A by GC involves derivatizing the carboxyl and phenol
functions of the molecule, while HPLC does not cause any decomposition
as the method does not involve any input of heat.

The application of a HPLC method for the direct quantitative
determination of the cannabinoids will be discussed. The major
advantage that HPLC has over GC is in the direct analysis of the
thermally labile carboxylic acid derivatives of the cannabinoids. HPLC
method will be validated and the ratio of A>-THCA-A and A’-THC in
local cannabis exhibits will be investigated. Reversed-phase columns and
solvent programmed gradient systems are required for the separation of
cannabinoids and their acids.

Tetrahydrocannbinol, Degradation, Cannabinoids

A5 Identification of Alkaloids and Cutting

Agents in lllicit Brazilian Cocaine Using
Liquid Chromatography-Mass Spectrometry

Elvio D. Botelho, BS*, Brazilian Federal Police, Diretoria Tecnico
Cientifica, Edificio Inc. SAIS Quadra 07 Lote 23, Brasilia, 70610-200,
BRAZIL; Adriano O. Maldaner, PhD, Brazilian National Institute of
Criminalistic, SAIS Q7 Lote 23, SEPLAB/Inc., BRASILIA, BRAZIL; Jorge
J. Zacca, PhD, Brazilian Federal Police, SQSW 300 Bloco M Apto 505,
Setor Sudoeste, Brasilia, 70673-046, BRAZIL; Ricardo B. Cunha, PhD,
University of Brasilia, Chemistry Institute, Laboratory of Bioanalytical
Chemistry, Campus Darcy Ribeiro, Brasilia, 70910-900, BRAZIL; and
Alex F.C. Campos, PhD, Universidade de Brasilia - UnB, Area
Universitaria 1, Vila NS de Fatima, Planaltina - DF, 73300-000, BRAZIL

After attending this presentation, attendees will be briefed on a new
methodology to analyze cocaine alkaloids and adulterants using liquid
chromatography-mass spectrometry (LC/MS). Also, attendees will
understand what compounds can be found in refined illicit cocaine seized
in Brazil and discuss the experimental results with the authors.

This presentation will impact the forensic science community by
serving as an appealing alternative to the traditional methods used in the
analysis of cocaine alkaloids by GC/MS or GC/FID both requiring prior
derivatization with MSTFA.

Drug impurity profiling can generate important information for drug
law enforcement authorities. In fact, chemical correlation between
samples can be established, and material from different seizures can be
classified into groups of related samples and determined if different
seizures were derived from the same source. Consequently, specific links
between different suppliers and users can be structured, drug distribution
routes and networks can be built up, and the geographic origin of drug
samples may be identified.

Since 2007 Brazilian Federal Police has been working on its own
cocaine impurity profiling program (“Perfil Quimico de Drogas” also
known as the “PeQui” Project). An alternative methodology to analyze
cocaine alkaloids that can be reliable, faster and free of derivatization
agents, which are expensive and toxic, were suggested in the
establishment of the Brazilian Signature Program.

A LC/MS method is proposed for simultaneous identification and
quantification of some cocaine alkaloids: ecgonine, methylecgonine,
tropacocaine, benzoylecgonine, norcocaine, N-formylcocaine,
trimethoxycocaine; and typical cutting compounds: benzocaine,
phenacetin, caffeine, lidocaine, levamisole, hidroxyzine diltiazem.
Samples of illicit hydrochloride cocaine and cocaine base from Brazilian

Federal Police apprehensions, in the period between 2009 and 2010, were
analyzed by this methodology.

LC/MS analysis was performed on a time-of-flight (TOF) mass
spectrometer with electrospray ionization (ESI) in positive ion mode,
using full scan data. Compound identification is based on accurate mass,
isotope pattern, and retention time information. Protonated molecules
(M+H)" were the ions selected in the quantification of all analytes. The
HPLC conditions tested were two different reversed-phase C18 columns.

The method was optimized using a gradient of formic acid/ammonium
formate in water and formic acid in acetonitrile.

The analysis of the same compounds were also tested on a
LC/MS/MS system based on UHPLC and triple quadrupole (QQQ) mass
spectrometer with electrospray ionization (ESI) in positive ion mode,
using MRM (multiple reaction monitoring) mode, monitoring two
transitions to each compound. The preliminary results obtained on ESI-
QQQ experiments were comparable with ESI-TOF results and
demonstrate that MRM experiments are a promising analytical scheme
for identification and quantification of cocaine alkaloids and adulterants.

Tandem mass spectrometry (MS/MS) screening techniques using
MRM monitoring are able to detect only the target compounds previously
defined in the method, while TOF can look for untargeted compounds not
originally sought, from accurate mass full scan data without rerunning the
samples. For instance, it is possible to detect new adulterants in cocaine
samples and to reprocess the original data with screening
software/database commercially available in modern mass spectrometry
equipments.

The methodology based on LC/MS analysis of refined illicit cocaine
samples is a novel and reliable approach and it can complement existing
gas chromatographic methods for cocaine impurity signature programs.
Cocaine, LC/MS, Profiling

A6 Detection of Altered Bloodstains

with BlueStar®

Chandra Thurston, BS*, Forensic Services, Greenwood Village Police
Department, 6060 South Quebec Street, Greenwood Village, CO 80111;
and Ismail M. Sebetan, PhD, and Paul Stein, PhD, Forensic Sciences
Program, National University, 11255 North Torrey Pines Road, La Jolla,
CA 92037-1011

The goal of this presentation is to discuss how the ability to prevent
detection of blood stains deposited on common building materials as
substrates by the use of common household cleaning products was
investigated with the use of the relatively new Bluestar® blood detection
reagent.

This presentation will impact the forensic science community by
highlighting the fact that bloodstains that have been “washed” or
potentially altered at a crime scene, can still be revealed days and months
after attempts at removal.

After attending this presentation, attendees will understand that
latent blood that has been attempted to be removed, destroyed, or altered
can still be detected days and months after deposition and “clean-up.”
Using the following list of common building materials as substrates, and
household cleaning products to eliminate blood evidence, the blood could
still be detected with Bluestar®.

Substrates Household Cleaning Products

Linoleum Water

Tile Dawn Ultra Concentrated Liquid Soap-Original Scent
Drywall Bleach- Clorox Liquid Bleach: Clean Linen Scent
Carpet Resolve Triple Action Spot Carpet Cleaner

Hoover Premium Pet Formula Detergent
Lysol Disinfectant All Purpose Cleaner 4 inl
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Substrate materials (1ft x 1ft) were prepared in groups of four sets
and kept for each designated time interval after deposition of blood
(1,7,30 and 60 days). The total number of squares used for the
experimental study was sixty-four. 15 ml Blood was deposited on each
substrate and allowed to dry indoors for two hours. The linoleum, tile,
and drywall were cleaned using water, soap and water, Clorox Bleach,
and Lysol. The carpet was cleaned using water, soap and water, Resolve
Carpet Cleaner, and a Hoover Premium Pet Formula detergent in
combination with a Hoover Steam Cleaner.

Latent blood was found to be detectable, regardless of cleaning
method, throughout the two month period that the substrates were being
evaluated. This study showed that certain types of cleaning methods will
alter detection of blood not only immediately, but also over extended
periods of time. Results showed that overall those substrates cleaned
using a chemical method (i.e., Clorox Bleach, Lysol) presented a
significant decrease in detection of the latent blood. This detection was
demonstrated by decreased luminescence using the Bluestar® reagent.
The effects of time on latent blood detection with Bluestar® appeared to
be in direct correlation to the attempted clean-up method used. Clean-up
of blood using chemical methods presented decreased detection,
presumably because of altered peroxidase activity of hemoglobin in the
blood trace evidence.

Detection was rated on a visual scale defined as negative or positive
(+ to +++++) when viewed in dim light. The results were recorded
photographically and showed that Bluestar® is capable of detecting latent
blood on a wide variety of substrate types often encountered at crime
scenes after attempts to “clean-up” the evidence by the use of a variety of
common household cleaning products.

For optimal effectiveness, Bluestar® should be used as soon as
possible after opening. The elapsed time from which the Bluestar® was
opened and when it was used to process the substrates appears to have
some effect on its chemiluminescent quality. Overall, Bluestar® was
effective in detecting the latent blood on all substrates regardless of the
cleaning method to remove the blood evidence.

The detection of latent blood during criminal investigations can
provide clues about the reconstruction of events at a crime scene. This
research demonstrated the resilience of human blood to total eradication
using common household cleaning products and after delay until
detection (up to two months). The ability to detected latent blood using
Bluestar® was after attempts at removal and long periods of delay
until detection.

Bluestar®, Bloodstain, Chemiluminescent

A7 Massacre of AWA Indians

Genetic Identification

in Colombia:

Martha L. Camargo, BSc*, Instituto de Medicina Legal, Calle 4B N° 36-
01, Cali, COLOMBIA

After attending this presentation attendees will learn about the
problems posed by the parties to the armed conflict in Colombia,
including law enforcement officers who fight against illegal groups,
namely FARC, ELN, rightist paramilitary groups, such as the so-called
self-defense groups of Narifio, the Black Eagles, and the “Rastrojos”
which are at the service of drug traffickers. The AWA Indian community
is caught in the middle of this conflict and it has been the victim of
massacres, displacement, and forced disappearance. At least ten Indians,
whose bodies were not found at the time, were stabbed to death during a
massacre that occurred in February 2009. In March and May 2009, five
bodies were found and referred to the Legal Medicine in Tumaco for the
corresponding autopsy and sample collection for purposes of genetic
identification by the Genetics Lab at the Southwestern Regional Office in
Cali. The technical problems of collecting samples from family members
will be described, as well the difficulties of analyzing the genetic results

obtained, due to the high rate of endogamy among victims and
family members.

This presentation will impact the forensic science community by
describing the key aspects of these cases in terms of the identification of
victims that belong to protected populations covered by the International
Humanitarian Law, as well as the evaluation of genetic information
provided by family members, considering the high level of endogamy
existing in geographically isolated Indian communities. This presentation
will describe the methods of DNA extraction from skeletal remains and
PCR amplification of DNA via autosomal STRs and Y chromosome used
by the Genetics Lab of the Legal Medicine. The contribution of the
genetic study that supports criminal investigations involving populations
protected by the International Humanitarian Law will be highlighted.
These vulnerable communities require humanitarian assistance to protect
their rights, their beliefs, their children, and their land. The contribution
of the Genetics Experts of the Southwestern Regional Office of the
Institute of Legal Medicine in court is noteworthy. Expert reports
supported the positive identification of five AWA Indians who were
recovered.

Four massacres of Indian communities were reported in 2009. Forty
victims belonged to the AWA community, which is made up of
approximately 30,000 individuals who live in small villages, spread out
in twenty-six Indian reservations in the areas of Roberto Payan and
Barbacoas in Narifio. During the massacre of February 2009, the victims’
bodies disappeared. Five bodies were subsequently found in May of the
same year. The bodies recovered had signs of torture and stabbing. The
victims were positively identified through genetic analyses of the samples
provided by family members who were located in forest and mountain
areas. The genetics lab was able to determine kinship among the five
victims and eleven family members. Three family groups were targeted
in this massacre. Some of the profiles obtained from family members
were entered in the national genetic profiles database and will be
compared with unidentified bodies that may be found and recovered as
part of on-going investigations conducted in the area. The efforts of
government agencies, NGO’s, and international organizations in terms of
body recovery, location of family members, and positive identification of
the victims must be highlighted. The discovery of the events and its
causes show the AWA community is a highly vulnerable population in the
Colombian domestic conflict.

AWA Indians, Human Rights, Massacre

A8 Unique Evidence and Examination in

Methadone Suspected Death

Caroline Kelley, BS*, Nicola Ranieri, BS, and Rick A. Flurer, PhD,
United States FDA-FCC, 6751 Steger Drive, Cincinnati, OH 45237;
Samuel R. Gratz, PhD, FDA Forensic Chemistry Center, 6751 Steger
Drive, Cincinnati, OH 45237; and Thomas W. Brueggemeyer, PhD,
United States FDA-FCC, 6751 Steger Drive, Cincinnati, OH 45237

After attending this presentation, attendees will have an idea of the
types of evidence examined and analytical approaches employed in
solving cases at the United States FDA’s Forensic Chemistry Center
(FCO).

This presentation will impact the forensic science community due to
the evidence received for evaluation and the approaches used to obtain
results, in particular, direct analysis in real time with mass spectrometric
detection (DART-MS).

The FDA’s Forensic Chemistry Center (FCC) encounters many
different types of cases involving foods, drugs, and medical devices.
Many articles discuss methadone fatalities involving children and
associated toxicology results. This case review is unique due to the
evidence received for evaluation and the approaches used to obtain
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results, in particular, direct analysis in real time with mass spectrometric
detection (DART-MS).

The FCC received a case involving the death of a 17-month-old
child. It was suspected the child had received a fatal dose of methadone.
The evidence sent to the laboratory included the t-shirt the child was
wearing at the time of death, various liquids possibly ingested by the
child, two bottle nipples with attached bottle rings, a bottle of over-the-
counter children’s oral suspension pharmaceutical product containing a
semi-solid, and an oral syringe.

The child’s t-shirt had visible areas of discoloration, and was
analyzed for areas of fluorescence using a multiple wavelength light
source. The fluorescent spots of interest as well as other areas on the t-
shirt, were subsequently analyzed for controlled substances and
pharmaceuticals.  Fourier Transform infrared spectroscopy (FT-IR),
DART-MS, gas chromatography with mass spectrometric detection (GC-
MS), and liquid chromatography with mass spectrometric detection (LC-
MS) were employed in the analyses. Methadone and cocaine were
identified on the front collar of the t-shirt. The lower front of the t-shirt,
as well as the back collar, shirt tail, and middle back of the t-shirt were
also consistent with the presence of cocaine.

The liquids and semi-solid were extracted with solvents, and the
resulting solutions screened for the presence of methadone, other
pharmaceuticals and poisons using GC-MS. The inside and outside
surfaces of the ring-nipple units were rinsed with methanol, and the
resulting solution screened for the above substances using GC-MS. The
tip and inside of the oral syringe barrel were also rinsed with methanol
and analyzed using GC-MS. These same items were analyzed by LC-MS
to obtain improved sensitivity. No methadone, drugs, poisons, or other
pharmaceuticals were detected in the extractions of the liquids.
Methadone was identified in the semi-solid from the bottle of over-the-
counter children’s oral suspension, and quantitated at 4 pg/g of semi-
solid. Acetaminophen, chlorpheniramine, and methorphan were also
identified in the semi-solid. These three components were listed as
ingredients on the bottle. Methadone was also identified in the rinse
solutions of the ring-nipple units and oral syringe. Methadone was
quantitated at 0.2 pg in one ring-nipple unit extraction, 18 pg in the
extraction of the second ring-nipple unit, and at 600 pug in the syringe
extraction. Acetaminophen, chlorpheniramine, and methorphan were
also identified in the extraction from the syringe.

The investigators, with results in hand, encouraged the mother of the
child to tell the story of what led to her child’s death. Her son had been
born with a drug dependency and was treated for withdrawals by a
physician. However, the mother suspected the child was still having
withdrawals. So on the advice of a “friend,” the mother continued to give
the child methadone for a year without a doctor’s supervision. She found
her toddler unresponsive in his crib. The mother pled guilty to a Class A
felony neglect of a dependent. She was sentenced to 20 years in prison to
be followed by ten years of probation.

Methadone, Death, Toddler

A9 Some Error Rates Associated With Angle of

Impact Calculations

Kaitlin Leslie*, and Taylor Lowis, University of Nebraska-Lincoln,
Department of Entomology, 202 Entomology Hall, Lincoln, NE 68583-
0816; Larry Barksdale, MA, Lincoln Police Department, 575 South 10th
Street, Lincoln, NE 68508; and David O. Carter, PhD, University of
Nebraska, Lincoln, Department of Entomology, 616 Hardin Hall,
Lincoln, NE 68583-0996

After attending this presentation, attendees will have a better
understanding of the effect of impact angle and surface texture on error
rates associated with angle of impact (AOI) calculations.

This presentation will impact the forensic science community by
increasing the understanding of the accuracy, precision, and reliability of

AOI calculations. This will enhance bloodstain pattern analysis and
crime scene reconstruction.

Bloodstain pattern analysis is useful in reconstructing the blood-
letting events at a crime scene. The presence of transfer stains, projected
stains, passive stains, miscellaneous stains, or impact stains all can act as
informative physical evidence. Accurately calculating angle of impact
(AOI) of an impact stain can be used to estimate the three-dimensional
point in space from which blood originated (the area of origin). However,
little experimental data is available concerning the error rates associated
with AOI calculations. Further, the effect of surface texture and impact
angle on the error rates associated with AOI calculations has received
little experimental investigation. Controlled laboratory experiments were
conducted to investigate the effect of surface texture and impact angle on
the error rates associated with AOI calculations.

Experiments were conducted by intravenously drawing human blood
(blood density equaled 1.07 grams per milliliter + 0.003 grams per
milliliter) into vials containing no anticoagulants or preservatives. Blood
(30 microliters + 1 microliter) was dropped from a height of 35 cm onto
three different surfaces: ceramic, porcelain, mirror; at three different
angles: 10°, 50°, 90° within three minutes (to avoid clotting). Ceramic
tile had the greatest amount of texture while mirror tile had the least
amount of texture. AOI was calculated using standard protocol and error
rates were calculated as standard error of the mean. Four analysts,
ranging in expertise from novice to expert, measured the bloodstains for
angle of impact calculations. Data did not meet the assumptions set forth
for normality and homogeneity of variance. Thus, a comparison of the
calculated AOI means was conducted using the Kruskall-Wallis H and
Mann-Whitney U statistics.

Surface texture had a significant (P < 0.05) effect on AOI calculation
at 10° and 50° but not at 90°. Estimates of 10° on mirror were
significantly (P < 0.05) greater than on porcelain. Estimates of 50° on
ceramic were significantly (P < 0.001) greater than on mirror and
porcelain. Error rates increased as angle of impact increased. Yet, error
rates were relatively small, as they all were less than or equal to 1.2°. Yet,
despite this precision, only one AOI calculation was accurate (50° on
mirror). That is, only one calculation overlapped the actual angle of
impact.

Impact stain analysts typically impose an error rate of + 5° to & 7°.
To achieve 100% accuracy in the current study, an error rate of 3.5° for
AOIs of 50° and 90° and an error rate of 1.9° for AOIs of 10° would need
to be imposed. Applying reliable, smaller error rates to angle of impact
analysis should increase accuracy and precision in determining area of
origin, which could be the difference between a self-defense plea and a
homicide conviction. It was also determined that a one millimeter
division ruler is not sufficiently precise to measure angle of impact for
bloodstains with a volume of approximately 30 microliters.

Bloodstain Pattern Analysis, Impact Stain, Reliability

Al10 Determining Buried Human Decomposition

Odor Profiles in Various Biotopes

Patricia T. Caldwell, PhD*, and Douglas Beussman, PhD, Oak Ridge
Institute for Science and Education, FBI Laboratory, CFSRU, Quantico,
VA 22135; Christopher Tipple, PhD, FBI Laboratory, CFSRU, Quantico,
VA 22135; Mark Sabo, PhD, Catawba College, 2300 West Innes Street,
SCI 207, Salisbury, NC 28144; Nishan Dulgerian, MS, Rex Stockham,
MS, and Wynn Warren, BS, FBI - ERTU, FBI Laboratory, Quantico, VA
22135; and Brian A. Eckenrode, PhD, FBI Laboratory, CFSRU, Building
12, Quantico, VA 22135

After attending this presentation, attendees will learn that buried
human remains emit a unique odor profile of volatile organic compounds
that analytical instrumentation can detect and identify. With these data,
canine training aids can be created for use in locating clandestine burials.
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This presentation will impact the forensic science community by
providing canine handlers with a consistent and testable mixture of the
components that best simulate the odor of a buried human. A mixture that
can produce a decomposition odor profile for presentation to canines
should improve the likelihood of locating clandestine burials and reduce
false positives due to other sources such as decomposing animals or waste
products. This research will also help confirm canine alert responses in
law enforcement cases.

Current canine training aids for victim recovery investigations vary
widely by the handler. The development of scientific methods for
determining the exact chemical composition required when creating
training aid mimics is difficult. Other complicating factors include both
endogenous and exogenous influences. The unique scent associated with
human remains changes during the decomposition process as the body’s
building blocks such as proteins, nucleic acids, carbohydrates, and lipids
are broken down into smaller components. A buried human odor profile
also changes due to variations in temperature, rainfall, bacteria/microbes,
and humidity. Delineating the chemical constituents of the odor over time
and in various biotopes is a major goal of this research. Developing the
appropriate mixture levels that correspond to the stages of buried
(anaerobic/aerobic putrefaction) human decomposition is another
objective.

Verifying a canine alert response with on-site field instrumentation
would further support canine evidence in law enforcement cases. Human
decomposition odor is complex but should not differ significantly
between individuals since the internal physiological structural are similar.
Thus, identifying a generalized odor profile, even with the variations and
quantities of compounds emanating from the source, may be possible.
Solid-phase microextraction (SPME), whole air sampling and an Agilent
6890N GC system coupled with an Agilent 5973 mass selective detector
were used to analyze the odor of human decomposition. Previous
research on human burial subjects identified seven volatile organic
compound (VOC) groups produced by decomposition, including:
acids/acid esters, alcohols, aldehydes, halogens, aromatic hydrocarbons,
ketones, and sulfides.

Soil and soil gas VOC data from two different land sites and from
two forensically relevant cases will be presented, utilizing SPME and
thermal desorption methods. Preliminary data comparisons between soil
and air samples collected at each of the sites indicate there are different
VOC profile variances emitted with the various phases of human burial
decomposition. If so, development of more specific training aids for
human burial investigations might be beneficial for casework. Animal
decomposition will also be compared to the human decomposition to
show the differences in odor profiles.

Development of more precise training aids should improve the
accuracy of canines used in the field for clandestine burial investigations.
Thus, training exercises utilizing specific training aids that mimic buried
human odor profiles are critical. If a human has a unique odor profile
equivalent to that of a fingerprint, this research will be extremely useful
in differentiating humans from other sources of decomposition, such as
animal remains, and to reduce false positives and increase confidence in
canine alerts.

Human Decomposition, Detection Canines, Clandestine Burials

All Evaluation of the Scent Transfer Unit (STU-

100) for the Collection of Human Odor from
Porous Objects

Norma I. Caraballo, BSc*, Florida International University, Department
of Chemistry and Biochemistry, 11200 Southwest 8th Street, CP 345,
Miami, FL 33199; Howard Holness, MBA, Florida International
University, 11200 Southwest 8th Street, CP330, Miami, FL 33199; DeEtta
Mills, PhD, Florida International University, OE 167, Biological
Sciences, 11200 Southwest 8th Street, Miami, FL 33199; and Kenneth G.
Furton, PhD, Internatioal Forensic Research Institute, Florida
International University, University Park, Miami, FL 33199

After attending this presentation, attendees will have been presented
data from both male and female subjects demonstrating the potential that
the Scent Transfer Unit-100TM (STU-100) has in collecting human odor
from porous objects.

This presentation will impact the forensic science community by
exhibiting the capabilities of the Scent Transfer Unit-100™ (STU-100),
as well as demonstrating an appropriate technique with which law
enforcement personnel can collect human scent evidence from a porous
object, and in turn utilize it as corroborating evidence for the
apprehension and prosecution of a suspect.

Human scent collection, although considered fairly new within the
United States, has been successfully used in European countries as a form
of evidence during criminal proceedings for many years. It has been
previously reported that human odor is characteristic to an individual,
thus making it ideal for use as a form of evidence in court. Within the
United States, human scent collection is recognized as a form of
corroborative evidence that can be collected, non-invasively, from other
physical evidence and used to connect a suspect to a particular crime
scene. The manner in which human scent can be collected without
disturbance is through the implementation of the Scent Transfer Unit-
100™. The STU-100 is a portable vacuum source that utilizes airflow to
transfer human odor from the surface of an object to a gauze pad. The
gauze pad is then presented to scent-discriminating canines that are used
to assist law enforcement officials in their investigations. These canines
are able to locate a suspect by following the suspect’s odor from the scene
of the crime and in some countries, identify a suspect through the use of
a scent line-up.

Though the abilities of these canines have been demonstrated, there
is still limited analytical data that assesses the collection of human odor
from various objects. Thus, it is the objective of this study to evaluate the
STU-100 for the collection of human scent evidence from porous objects.
Utilizing Headspace Solid-Phase Microextraction coupled to Gas
Chromatography-Mass Spectrometry (HS-SPME-GC/MS) the hand odor
released from a porous object and collected with the STU-100 was
evaluated from both male and female subjects. The process of the human
scent collection consisted of washing the hands and forearms for 30
seconds with fragrance free soap, rinsing for two minutes, air drying for
four minutes, rubbing hands and forearms for five minutes and then the
subject was given a porous object to clasp in his/her dominant hand for
five minutes. The STU-100, containing a four inch x four inch gauze pad,
was then utilized for one minute to collect the human odor from the
porous object. The gauze pad was then retrieved with sterilized tweezers,
placed into a vial and allowed to equilibrate for 24 hours. Solid-Phase
Microextraction was then used to extract the volatile organic compounds
from the headspace of the samples for 21 hours and then analyzed using
Gas Chromatography-Mass Spectrometry.

Within the law enforcement field, the STU-100 has shown to be an
invaluable tool when conducting criminal investigations due to its ability
to collect human odor from evidence commonly left by suspects at a
crime scene, such as weapons or clothing. This presentation will validate
this practice through the use of instrumental analysis.

Scent Transfer Unit-100™, Human Scent, Corroborative Evidence
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Al12 Genetic Detection of Serial Rapists in Sexual

Assault Cases in Colombia

Andrea Pinzon, MSc*, Medicina Legal, Calle 4B N° 36-01, Cali, COLOMBIA

After attending this presentation, attendees will learn that the
number of sex crimes reported has escalated, according to the National
Reference Center on Violence in Colombia (CRNV). These cases require
the involvement of interdisciplinary teams capable of interdisciplinary
investigations. The genetics lab of the Southwestern Regional Office of
the Institute in Cali has been providing investigators with genetic profiles
of autosomal STRs and Y Chromosome of unknown offenders who are
currently committing or have committed sex crimes. Attendees will learn
how this has contributed to the association of various investigations and
has helped orient the search for these offenders.

This presentation will impact the forensic science community by
discussing the performance and significance of the role of the genetics lab
in terms of keeping the authorities informed on the matches found in the
genetic profiles database. These profiles are obtained from sexual assault
cases that help orient the investigations and establish associations in order
to prioritize the pursuit of the offenders. The procedure used by the lab
to obtain post-coital DNA samples will be highlighted. This process
obtains differential and clear profiles that minimize mixture reports. It
enhances clean or major profile reports on suspects, which enhances the
likelihood of finding matches between the genetic profiles of the
reference population.

Sex crimes account for eighty percent of the casework of the forensic
biology lab. These cases are accepted for preliminary microscopic
examination utilizing Christmas Tree staining and PSA analyses,
regardless of whether the offender is known. The preliminary analysis of
the evidence is a priority in sexual assault cases when the perpetrator is
unknown. A major drawback is the lack of a team of investigators who
interact and share their findings in order to “correlate” cases and expand
the information required to investigate serial rapist cases.

The need for a centralized team that understands the facts of the case
and is capable of linking various sexual assault cases was recognized.
Therefore, the Elite Sex Crimes Team (GEDES) was created in Colombia.
GEDES is currently operating in Bogota and has carried out routine
operations where the investigators have analyzed cases for similarities,
common areas, and “modus operandi.” Simultaneously, the lab is
required to obtain a genetic profile from the evidence and conduct a
search in CODIS.

The Southwestern Regional Office is currently working on the
creation of a GEDES team. This effort is required to detect serial rapists,
based on the medical history obtained as a result of forensic sexual assault
examinations conducted by the medical examiners of the Institute of
Legal Medicine. This will guide law enforcement in terms of prioritizing
their investigations and arresting the offenders. Based on the genetic
findings from the evidence, the regional genetics lab has made
contributions to the investigation of eight sexual assault cases. The
matches of the genetic profiles obtained from the evidence have
confirmed the involvement of two unknown perpetrators.

Additionally, the genetics lab of the Institute recognizes the
importance of obtaining genetic profiles for purposes of comparing them
to the national CODIS database. The analysis of sexual assault cases is
the lab’s priority. Consequently, the implementation of standard
procedures to obtain genetic profiles from both perpetrators and the
victims is essential.

Sexual Assault, Genetic Profile, CODIS

Al13 Determination of Cyanide as an Indicator
of Bitter Almonds in a Shipment of

Organic Almonds

Valerie M. Toomey, BS*, Elisa A. Nickum, BS, and Cheryl L. Flurer, PhD,
United States Food and Drug Administration, 6751 Steger Drive,
Cincinnati, OH 45237

After attending this presentation, attendees will see how the
detection of cyanide indicated the presence of bitter almonds that had
been commingled with sweet almonds.

This presentation will impact the forensic science community by
demonstrating how the detection of cyanide can be used to remove
potential health hazards from the market, in order to ensure the safety of
the food supply.

Several complaints were received from consumers in Washington,
who had purchased organic almonds at local stores around August 2010.
Although some of the almonds tasted “normal,” the consumers indicated
that some “tasted very bitter.” The original shipment of almonds was
declared as a product of Uzbekistan, a region of the world in which bitter
almonds grow. This raised the possibility that wild, bitter almonds had
been commingled with the sweet almonds that are typically consumed in
the United States.

Bitter almonds contain the cyanogenic glycoside amygdalin, which
undergoes acid hydrolysis to produce glucose, benzaldehyde, and
cyanide. According to the literature, cyanide levels in bitter almonds can
range from 4 mg to 9 mg per almond.! A minimum lethal dose of cyanide
is reported as 0.5mg per kg, or 50mg for a 100kg (2201b) adult. Due to
the potential health hazard associated with the ingestion of cyanide
through consumption of bitter almonds, samples of the organic almonds
were collected and submitted to the Forensic Chemistry Center for
analysis. One sample was a bulk bag of almonds, obtained from the store
where one of the consumers made his purchase. The second sample
consisted of portions taken from pallets of almonds that were placed on
hold in the dealer’s warehouse. Although bitter almonds are described as
being “shorter and rounder” than the sweet almonds with which most U.S.
consumers are familiar, the variation in size, shape and color of the
organic almonds received made physical separation unreliable.

The results presented will include the detection of cyanide in both
ground composites and individual almonds, the optimization of sample
extraction protocols for the removal of amygdalin from the product, and
the use of amygdalin and cyanide as indicators of the presence of bitter
almonds in a bulk shipment of raw organic almonds.

Reference:
I Shragg TA, Albertson TE, Fisher, Jr, CJ. Cyanide Poisoning After
Bitter Almond Ingestion. West ] Med 1982; 136: 65-9.
Cyanide, Amygdalin, Bitter Almonds

Al4  Morphological Variation in Hair From
Mammals of the Order Carnivora

Kevin W.P. Miller, PhD, California State University, Fresno, Chemistry &
Criminology, 2555 East San Ramon Avenue, Fresno, CA 93740-8034;
and Michael V. Gonzalez, BS*, California State University, Fresno, 2555
East San Ramon Avenue, MS SB70, Fresno, CA 93740

The goal of this presentation is to illustrate the variability and
subtleties of hair structure (and its relationship to function) in mammals
of the order Carnivora. HAIRbase™ is a valuable online reference tool
that can be used by trace evidence examiners to discriminate between the
hairs of many carnivores and common furbearers. Potential users will
learn a fast and reliable method of accessing morphological information
regarding the microscopic and macroscopic characteristics of the hair of
many species across the order Carnivora.
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This presentation will impact the forensic science community by
introducing attendees to HAIRbase™, which offers a wealth of
information regarding the structural characteristics of mammalian hair of
the order Carnivora and goes beyond traditional references in its coverage
of both species and variability on individuals.

Carnivora contains approximately 279 species, separated into 129
genera, and 12 families that collectively display an incredible array of
morphological variation in hair characteristics. Owing to this, the
microscopic examination of guard hairs is paramount to the forensic
identification wildlife. Although primary guard hairs are often used,
secondary guard hairs are more variable and, therefore, have the potential
to be more diagnostic. Current references and atlases of hair morphology
fail to illustrate the range of variation, including hair grades, and regions
on the body, of the order Carnivora. A digital database of both primary
and secondary guard hairs from three different body regions—dorsal,
ventral, and tip of tail-using bright field and scanning electron
microscopy images to adequately display the variation inherent in the hair
of common carnivores has been constructed.

Animal specimens were obtained from the collections at the U.S.
Fish and Wildlife National Forensic Laboratory in Ashland, Oregon and
the Biology Department at California State University, Fresno. Hair was
collected from each specimen by either plucking or cutting as close to its
base as possible with a sterile razor blade. Hair was collected from three
body regions: (1) the dorsal region, between the shoulder blades; (2) the
ventral region, on the midline between the forelimb and the hind limb;
and, (3) at the tip of the tail. Approximately 20-25 hairs were collected
from each body region of each individual, for a total collection of
approximately 60-75 hairs from each animal. After the hair from each
body region was collected, it was placed in separate sterile sealable bags.

Approximately three to five primary and secondary guard hairs were
selected from each collection bag. Several hairs of each type were then
plated onto individual glass microscope slides using a commercial
mounting medium with a refractive index close to that of hair. Each hair
on each slide was examined and photographed in a manner that
documented microscopic fields containing the most representative hair
characteristics for the particular hair type and section under view. A
transmitted light microscope coupled with a camera was used to acquire
digital images of the basal, sub-shield and shield portions of the hair of
each specimen at 200-400 X magnification. Macroscopic and
microscopic evaluations of each specimen were conducted. The
macroscopic characteristics recorded included hair color, form, and
banding pattern. Microscopic observations, such as medullar, cuticle, and
cortex characteristics were then recorded. A user interface was created
that allows the publishing of website content quickly and easily.

Separating the hair of carnivores requires an aggregation of
characteristics in order to make a taxanomic determination. The digital
database proposed here will aid investigators by giving them a reliable
reference that contains diagnostic information regarding the structure of
the hair of the order Carnivora, such as traits of the hair shield, medullary
configurations, and cuticle scale patterns that can be used for
identification.

This digital database is readily available on the Internet, allowing the
addition of specimens and the accommodation of the needs of the forensic
trace evidence community in real time. Currently, the database contains
over 60 species, 42 genera from 12 families of the order Carnivora.
Through the addition of relevant specimens and the ability to adapt to the
changing needs of its user groups this digital database will remain
relevant and remain a valuable resource to investigators and researchers
across multiple scientific disciplines.

Hair, Morphology, Trace Evidence

Al5 Morphological Variation in Hair from

Mammals of the Order Artiodactyla

Elsbeth S. Murata*, and Michael V. Gonzalez, BS, California State
University, Fresno, 2555 East San Ramon Avenue, MS SB70, Fresno, CA
93740; and Kevin W.P. Miller, PhD, California State University, Fresno,
Chemistry & Criminology, 2555 East San Ramon Avenue, Fresno, CA
93740-8034

The goal of this presentation is to illustrate the variability and
subtleties of hair structure (and its relationship to function) in mammals
of the order Artiodactyla. HAIRbase™ is a valuable online reference tool
that can be used by trace evidence examiners to discriminate between the
hairs of many artiodactyls, including domesticated and wild game
animals that are endangered and highly trafficked. Potential users will
learn a fast and reliable method of accessing morphological information
regarding the microscopic and macroscopic characteristics of the hair of
many species across the order Artiodactyla.

This presentation will impact the forensic science community by
introducing attendees to HAIRbase™, which offers a wealth of
information regarding the structural characteristics of mammalian hair of
the order Carnivora, and goes beyond traditional references in its
coverage of both species and variability on individuals.

Artiodactyla is an extremely large and diverse order that contains
approximately 220 species separated into ten families that collectively
display an incredible array of morphological variation in hair
characteristics. Owing to this, the microscopic examination of guard
hairs is paramount to the forensic identification wildlife. Although
primary guard hairs are often used, secondary guard hairs are more
variable and, therefore, have the potential to be more diagnostic. Current
references and atlases of hair morphology fail to illustrate the range of
variation, including hair grades, and regions on the body, of the order
Artiodactyla. They also tend to omit the endangered and highly
trafficked, which are of the greatest forensic importance. A digital
database of both primary and secondary guard hairs from three different
body regions—dorsal, ventral, and tip of tail-using bright field and
scanning electron microscopy images to adequately display the variation
inherent in the hair of select Artiodactyls including many endangered
species and African big game animals has benn constructed.

Animal specimens were obtained from the collections at the U.S
Fish and Wildlife National Forensic Laboratory in Ashland, Oregon and
the Barry Gilcrease collection at California State University, Fresno. Hair
was collected from each specimen by either plucking or cutting as close
to its base as possible with a sterile razor blade. Hair was collected from
three body regions: (1) the dorsal region, between the shoulder blades;
(2) the ventral region, on the midline between the forelimb and the hind
limb; and, (3) at the tip of the tail. Approximately 20-25 hairs were
collected from each body region of each individual, for a total collection
of approximately 60-75 hairs from each animal. After the hair from each
body region was collected, it was placed in separate sterile sealable bags.

Approximately three to five primary and secondary guard hairs were
selected from each collection bag. Several hairs of each type were then
plated onto individual glass microscope slides using a commercial
mounting medium with a refractive index close to that of hair. Each hair
on each slide was examined and photographed in a manner that
documented microscopic fields containing the most representative hair
characteristics for the particular hair type and section under view. A
transmitted light microscope coupled with a camera was used to acquire
digital images of the basal, sub-shield and shield portions of the hair of
each specimen at 200-400 X magnification. Macroscopic and
microscopic evaluations of each specimen were conducted. The
macroscopic characteristics recorded included hair color, form, and
banding pattern. Microscopic observations, such as medullar, cuticle, and
cortex characteristics were then recorded. A user interface was created
that allows the publishing of website content quickly and easily.
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Artiodactyls have become increasingly important to humans both as
wild game and domesticated animals. With the increasing importance of
artiodactyls in and around society at large, the ability to differentiate hair
from these animals has increased significance to forensic examiners.
Separating the hair of artiodactyls requires an aggregation of
characteristics in order to make a taxonomic determination. The digital
database proposed here will aid investigators by giving them a reliable
reference that contains diagnostic information regarding the structure of
the hair of the order Artiodactyla, such as traits of the hair shield,
medullary configurations, and cuticle scale patterns that can be used for
identification.

This digital database is readily available on the Internet, allowing the
addition of specimens and the accommodation of the needs of the forensic
trace evidence community in real time. Currently, the database contains
over 73 species, 53 genera from eight families of the order Artiodactyla.
Through the addition of relevant specimens and the ability to adapt to the
changing needs of its user groups this digital database will remain
relevant and remain a valuable resource to investigators and researchers
across multiple scientific disciplines.

Hair, Morphology, Trace Evidence

Al16 A High Throughput Protocol for Using Soil
Molecular Biology as Trace Evidence

Sabreena Larson, BS*, Jason M. Hustedt, BS, Amy Knobbe, MFS, and
Niraj Patel, University of Nebraska-Lincoln, Department of Biochemistry,
Lincoln, NE 68588-0664; Rhae A. Drijber, PhD, University of Nebraska-
Lincoln, Department of Agronomy and Horticulture, 279 Plant Sciences
Hall, Lincoln, NE 68583-0915; Cheryl P. Bailey, PhD, University of
Nebraska-Lincoln, Department of Biochemistry, Lincoln, NE 68588-
0664; and David O. Carter, PhD, University of Nebraska, Lincoln,
Department of Entomology, 616 Hardin Hall, Lincoln, NE 68583-0996

After attending this presentation, attendees will understand how soil
sample handling and storage can alter soil microbial community
fingerprints using capillary electrophoresis single-strand conformation
polymorphism (CE-SSCP) and fatty acid methyl ester (FAME) analysis.

This presentation will impact the forensic science community by
presenting a method of using soil molecular biology for comparative
analysis, which will ultimately lead to more robust crime scene
reconstruction.

Trace evidence, although often found in small quantities, can be vital
in a forensic investigation. The primary contribution of this form of
physical evidence is typically to trace the movement of an object or a
person. Soil as trace evidence is the main focus of this experiment. Soil
has complex mineralogical, physical, chemical, hydrological, and
biological properties that can be specific to its location. These properties
can be an accurate way to determine whether a person or an object has
been at a certain location.

In order to test whether the storage and/or treatment before storage
has an effect on microbial communities within the soil, samples were
taken from a depth of zero to five cm at four different locations in
Nebraska representing a variety of soil types of varying texture and
organic matter content. The samples from each location were divided into
seven subsamples. Microbial DNA and fatty acids from the first
subsample were extracted immediately, while the other subsamples went
through a selected storage treatment under varying conditions (-80 °C, -
20 °C, 4 °C, freeze dried, air dried, oven dried). Soil fatty acids and
microbial DNA from the stored samples were analyzed at a later date.
This process was done for each of the four selected soil types. Fresh
samples were collected and processed in the same manner within two
weeks of initial collection at each location to determine whether soil
microbial communities fluctuate significantly over short periods of time
(similar to the time between the commission of a crime and the

collection/analysis of evidence). Soil samples will also be collected
seasonally to identify the effects of seasonal impacts on microbial
communities in the soil.

The polymerase chain reaction was used to amplify and
fluorescently tag amplicons of the V3 region of 16S rDNA. This region
is highly conserved throughout prokaryotes, yet it has enough variability
to allow for different conformations during capillary electrophoresis
single-strand conformation polymorphism (CE-SSCP). The CE-SSCP
peaks and their relative heights represent the microbial community and its
diversity for an individual soil sample. These sets of peaks were
compared to determine if soil samples can be matched, thereby locating a
crime scene. Fatty acid methyl ester (FAME) analysis was used as a
second method to fingerprint soil samples. Results will be presented to
show the effectiveness of these two methods to detect small variations in
the soil microbial community.

Capillary Electrophoresis, Fatty Acid Methyl Ester, 16S rDNA

Al7 Reliability in Forensic Science:

Pedagogical Implications

H. Dale Nute, PhD*, and Mark Feulner, MA, MS, Florida State
University, 4750 Collegiate Avenue, Panama City, FL 32405

After attending this presentation, attendees will better understand the
relationship among the components of reliability analysis.

This presentation will impact the forensic science community by
improving the ability of practitioners and educators to assess their
knowledge of the components of reliability analyses.

The goal of reliability in forensic science can only be achieved when
the concepts relating to uncertainty are understood and implemented by
the practitioners. Accomplishing this goal; however, is a real challenge.
The uncertainty involved with the different types of examinations varies
dramatically and therefore so does the approach to measuring the
probability. Learning to quantify probability in a classroom is daunting
but even more complex is applying it to the different decision-making
styles within the scientific method.

In order to achieve reliability in their scientific examinations,
forensic scientists obviously need to know how uncertainty and
probability impact each phase of the scientific method. These impacts
are: (1) the validity of the theoretical basis requires knowing the
probability distribution of the variables being measured; (2) the
reproducibility of the empirical protocol requires knowing the expected
error rate for the measurement technique; and, (3) the objectivity of
decision criteria requires knowing how the observed results compare to
the expected probability distribution. Since the nature of the uncertainty
is different for each phase of the scientific method, the probability
techniques applicable to each phase must also be different.

Reliability analysis; however, is not only a complex subject but is
applied in a complex human system. Therein lies the real problem. The
typical forensic scientist applies the principles of science within
constraints imposed by attorneys, managers, consultants, and reformers
who not only are ignorant of the principles but who unabashedly dictate
their ignorance via obfuscation and whimsy. The crux of the problem for
the profession of forensic science is that forensic scientists cannot protect
themselves against the obfuscations posed by those who wish to control
them without first eliminating their own ignorance of reliability analysis.

Education is the traditional solution to ignorance. However, in the
case of reliability analysis in forensic science, there are some novel
challenges due to its comprehensive nature. The three phases of the
scientific method involve logic, technology, and decision-making, three
topics seldom discussed together. The theoretical basis requires applying
inductive, abductive, and deductive logic. The forensic scientist also
employs one or more of three types of examination—classification,
individualization, and reconstruction—each of which approaches
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probability differently. Analyzing uncertainty requires combining the
theoretical, empirical, and subjective probability approaches. And, all of
these aspects convolute.

Both those who have not performed the particular examinations, and
those who have performed them without knowledge of probability, are
challenged when trying to teach them. The pedagogical questions thus
boil down to three succinct matters: (1) what to teach; (2) how to teach
it; and, (3) equally importantly, who to teach it. This presentation will
focus on the easiest of the three, what to teach.

This presentation presents a concept map of the key interactions of
reliability considerations, providing a topical outline of the key areas.
This format summarizes the topics in a way that allows practitioners to
review their knowledge of reliability components and assess whether they
have the knowledge background to make an informed, reliable decision,
not only on the results of the examination but also on the formulation of
the questions, and the evaluation of the results. This assessment is an
appropriate first step whether one is a practitioner educating oneself, or
an educator attempting to educate a practitioner.

Reliability, Forensic Science Education, Probability

Al18 The Implementation of the Brazilian
DNA Database

Guilherme S. Jacques, MSc*, Hélio B. Lima, PhD, and Paulo R.
Fagundes, BS, SAIS 07, Lote 23, Brasilia, 70610-200, BRAZIL

After attending this presentation, attendees will learn how the
Brazilian DNA Database was planned and implemented as well as
understand the perspectives for the evolution of this database. Issues to
be addressed include the crime and violence scenario, the evolution of the
DNA laboratories, the implementation of the FBI’s CODIS, and the
architecture of the system and the difficulties of such an effort in a
developing country where the Constitution strongly emphasizes the
individual rights.

This presentation will impact the forensic science community
describing the national DNA database implementation in a developing
country and providing elements to better understand the evolution and
application of this technology outside the United States and Europe.

In a dedicated effort to fight against the impunity through forensic
science, during the last six years Brazil has developed an organized
network of DNA laboratories and has finally implemented a national
DNA database. In 2004 there were only five DNA crime labs and this
number reached 17 in 2010. DNA technology has a great potential to
change the high crime rates but the expansion of the program and the
change of the legislation is a major challenge.

The creation of a federal DNA program in 2004 was the catalyst to
spread the DNA technology in Brazil. This program permitted the
reinforcement of the existing DNA labs, the creation of new labs, the
education and training of analysts and the formation of a group of
specialists who established the main guidelines of the program and the
technical procedures of the analysis. The program included a high degree
of cooperation between labs. Brazil has 27 states and analysts from states
without a DNA lab could perform tests in the most experienced labs under
supervision.

In 2009, Brazil signed the letter of agreement to use the FBI’s
Combined DNA Index System (CODIS) software and in the same year
CODIS 6.0 was used to identify the victims of the Air France flight
disaster. In 2010, the largest installation of CODIS software outside the
United States was made, including in 15 state labs, one federal lab, plus
the national databases of both CODIS 5.7.4 and CODIS 6.1.

A recent study showed that Brazil has the sixth highest rate of
homicides across the globe (25.8 homicides in 100,000 inhabitants/year)
and some studies show similar findings in sexual crimes (official statistics
is about nine sexual crimes in 100,000 inhabitants/year but the actual
number might be much higher due to the lack of reporting). The crime

solving rate is extremely low, with less than ten percent of the murderers
being identified and convicted, and the absence of physical evidence is
one of the main causes of this situation. It is clear that the expansion of
the DNA database program would benefit Brazilians but the current
understanding of the Constitution established in 1988, after a dictatorial
military regime, is a major constraint. Suspects and convicted offenders
have the right to refuse providing reference samples. The strategies to
overcome this difficulty will be discussed.

Brazil, CODIS, DNA Database

Internal Validation of Yfiler® for Casework
at the Saint Louis Metropolitan
Police Department

Al9

Anthony W. Eiler, BS*, 1202 McBrien Road, East Ridge, TN 37412;
Samantha K. Webb, MA, Saint Louis Metropolitan Police Department,
1200 Clark Avenue, Saint Louis, MO 63103; and Pamela J. Staton, PhD,
Marshall University, Forensic Science Center, 1401 Forensic Science
Drive, Huntington, WV 25701

After attending this presentation, attendees will be able to perform
an internal validation of Yfiler®. Attendees will have an idea of what tests
should be conducted for a Yfiler® internal validation and the results that
could be expected. They will also gain an understanding of why Yfiler®
is important technology for DNA casework and its limitations.

This presentation will impact the forensic science community by
informing attendees about the Yfiler® benefits and limitations.

AmpFISTR® Yfiler® amplification kit is a Short Tandem Repeat
(STR) kit specific to the sex determining region of the Y-chromosome.
Yfiler® kit can be used to detect male DNA from samples where a male
profile cannot be generated from an autosomal kit. Yfiler® kits are
valuable when a large presence of female DNA is in a sample as
compared to the male DNA, when absence of sperm in an azoospermic
male prevents a differential extraction, and in determining the number of
individuals in a multiple assailant rape. Most of these instances prevent
a full male profile from being generated. Single source Yfiler® profiles
typically consist of haplotypes containing one allele at each locus. A
single source Autosomal kit profile consists of diplotypes containing one
or two alleles at each locus. Multiple alleles can be expected in situations
of multiple assailant rape. Thus the Yfiler® kit may be useful in
determining the number of assailants in a multiple assailant rape.
Haplotypes only show one allele at most loci for each person involved.
The manufacture conducts developmental validations that aids in the
laboratory’s internal validation when implementing the Yfiler® STR kit.
The St. Louis Metropolitan Police Department hypothesized, based on
SWGDAM guidelines, the developmental validation preformed by
Applied Biosystems and the work of Gross et al. (Journal of Forensic
Science, 2008, Vol. 53, No. 1), the internal validation of Yfiler® kit for
casework could be performed by completing sensitivity, precision,
mixture, probative/non-probative, stutter, and specificity studies. DNA
was extracted from male and female lab members and from probative and
non-probative sources for use in the internal validation studies. The non-
probative samples were collected in various common places in and
around the lab. Examples include door handles and other commonly
touched items including a parking pass button from a nearby parking lot.
Probative sources were collected from cases previously adjudicated. The
concentration of the DNA was determined using Quant Duo and diluted
to appropriate concentrations depending on the study being conducted.
DNA was amplified on an AB 9700 using the Yfiler® kit and
electrophoresis was conducted using a 3130 genetic analyzer. Results of
the experiments were analyzed using the AB software Genemapper v3.2.
The results of the sensitivity study showed the target amount of DNA for
an amplification using Yfiler® is 0.8 ng, which gave average RFU levels
of 1012.25. A full profile was generated with 0.1 ng of DNA. Allele drop
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out was seen with 0.08 ng template DNA in most of the loci. The peaks
were still present below Genemapper’s threshold for allele calls of 50
RFU. The results of the precision study suggested amplifications using
Yfiler® were precise across multiple injections of samples. The mixture
study showed Yfiler® to amplify only male DNA in the presence of a large
amount of female DNA. Male mixtures could still generate male profiles,
which could be deconvoluted in some cases or at least suggest how many
people were in the mixture. The probative/non-probative study suggested
the Yfiler® kit could work with casework consistent with the samples
encountered by the lab. The stutter study generated an anomaly in the
male B NIST standard that was reproducible in multiple extractions and
in multiple injections. The specificity study showed the primers used in
the Yfiler® kit were specific to human male DNA and did not cross react
with dog, chicken, cow, orangutan, baboon, deer, or mouse DNA. The
Yfiler® kit has limitations of not being as discriminative, since the loci are
physically linked, as autosomal kits with 16 loci. Additionally the Y-
chromosome is shared in paternal lineages making the resulting profile
less unique within families. The completion of these internal validation
studies will allow the lab to start using the Yfiler® kit in casework. The
laboratory can increase the efficiency of determining the male(s)
associated wit’h a crime.

Yfiler®, Validation, Male

A20 An Interesting Mutation at Locus DYS385 in

an Uncle-Nephew Pair in a Fatherless
Paternity Case

Massimo Lancia, MD*, University of Perugia, Via del Giochetto, snc,
Perugia, 06126, ITALY; Eugenia Carnevali, MD, Hospital of Terni, Via T.
di Joannuccio, snc, Terni, 05100, ITALY; Alessio Coletti, MD, INPS, Via
Canali, 5, Perugia, 06122, ITALY; Simona Severini, PhD, and Susanna
Massetti, PhD, University of Perugia, Via del Giochetto, snc, Perugia,
06126, ITALY; Luigi Carlini, MD, Hospital of Terni, Via T. di Joannuccio,
snc, Terni, 05100, ITALY; and Marina Dobosz, PhD, and Mauro Bacci,
MD, University of Perugia, Via del Giochetto, snc, Perugia, 06126, ITALY

After attending this presentation, attendees will understand how the
Y-chromosomal short tandem repeat polymorphisms (Y-STRs) included
in the AmpFISTR® Yfiler® amplification kit are currently used for
forensic and evolutionary applications, therefore a consistent knowledge
on mutation properties is necessary for correct data interpretation.

This presentation will impact the forensic science community by
presenting the necessity to know mutation rate of Y-STRs according to
ISFG guidelines.

The Y-chromosomal short tandem repeat polymorphisms (Y-STRs)
included in the AmpFISTR® Yfiler® amplification kit are currently used
for forensic and evolutionary applications. Therefore knowledge on
mutation properties is necessary for correct data interpretation.

Recently, in a fatherless paternity case, an interesting mutation at
locus DYS385 in an uncle/nephew pair was observed. The alleged father
was unavailable due to his death several years ago in South America;
where he is currently buried. Consequently the paternity test was
conducted without the father’s DNA profile.

DNA typing was conducted on the reference samples from the son,
his mother, and his alleged uncle (father’s brother) using AmpFISTR®
Identifiler® amplification kit. The obtained data showed that in this
particular fatherless case the analysis of 15 STRs was not sufficient to
establish the paternity. The paternity probability value was improved by
conducting additional DNA typing using three miniSTRs markers (NCO1
systems: D10S1248, D14S1434, D22S1045) and AmpFISTR® Yfiler®.
The combined DNA profiles obtained were statistically analyzed with
Probabilistic Expert Systems (PES) FINEX and Familias; a high paternity
probability value was of P=0.9993 obtained.

The relationship between the son and his uncle was confirmed by
conducting Y STR typing using the AmpFISTR® Yfiler® amplification kit.
However, an incompatibility at locus DYS385 was observed; the uncle’s
genotype was 15-16 opposing the nephew’s genotype of 14-16 at that
locus. A second amplification of the son and the alleged uncle samples
was conducted using the PowerPlex Y amplification kit (Promega) and
the mutation was confirmed.

PCR was carried out using AmpFISTR® Identifiler®, AmpFISTR®
Yfiler® (Applied Biosystems), PowerPlex Y (Promega) amplification Kits,
and three miniSTRs markers with a homemade multiplex. All PCR
products were detected by capillary electrophoresis in the ABI Prism310
Genetic Analyzer and alleles were typed using Genemapper software.
Experiments were performed according to the ISFG guidelines.

Sequencing of the DYS385 locus was performed. DNA was
extracted from two blood samples using DNA IQ™ System (Promega)
according to the manufacturer’s protocol. DY S385 alleles were amplified
using available primers on Gene Bank (Accession code: AC022486).
The separated alleles were removed by means of surgical scalpel and
placed in a spin tube with Chelex (20%) incubated overnight at 56°C.
Three cycles of freezing — thawing were performed. The amplification
products were recovered, re-amplified using the same conditions, purified
with Exosap, sequenced with BigDye Terminator v 1.1 kit (Applied
Biosystems), re-purified with Centrisep Columns and finally detected by
capillary electrophoresis in the ABI Prism 310 Genetic Analyzer. The
sequenced alleles showed a regular repeat structure [GAAA] with 15
repeats in one case and 14 repeats in the other.

Mutation Rate, Y-STR, Probabilistic Expert Systems

A21 STR Data for Three Closely Linked

X-Chromosomal Markers in an
Argentinean Population

David A. Gangitano, PhD, 14723 TC Jester Boulevard, Apartment 1118,
Houston, TX 77068; Brittney C. Gonzalez, BS*, Sam Houston State
University, 21800 Highland Glade Court, Kingwood, TX 77339; and
Pablo A. Noseda, BS, Av. Melian 2008, Buenos Aires, ARGENTINA

After attending this presentation, attendees will be become familiar
with X-chromosome STR loci data from an Argentinean population.

This presentation will impact the forensic science community by
providing statistical data of forensic interest for three closely linked STR
markers located on the X-chromosome in an Argentinean population.

Autosomal (AS) and Y-Chromosome (ChrY) STRs play a pertinent
role within forensic science, but can be limited in their applications.
Therefore the application of X-Chromosome (ChrX) markers may be
necessary in cases where a biological sample from the putative father is
unavailable and a sample for analysis is from a paternal relative. ChrX
are also useful within trace analysis, complex kinship and incest cases.
Furthermore, the use of ChrX makers may be beneficial for
anthropological purposes. Despite the numerous applications, ChrX is
rarely used within forensic practice.

Forensic application of ChrX markers can be difficult due to the lack
of data. Research continues to find suitable markers. Rather than
performing analysis with a single STR locus, it is beneficial to utilize a
cluster of closely linked ChrX STR markers. These markers could
potentially produce stable haplotypes for forensic use.

The study consisted of a metropolitan population database
containing ChrX STR markers DXS10079, DXS10074, and DXS10075
that are within a 280-kb region at Xq12. Blood and/or buccal swabs were
obtained from 100 males and 100 females from the Argentinean
population. The samples were extracted by the chelex method or by using
a blood mini kit, quantified by one step real time PCR, amplified and
genotyped. Upon determination of the sample’s profiles, statistical
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analyses were performed. Population analyses tested for deviation from
Hardy-Weinberg equilibrium and linkage disequilibrium. Parameters of
forensic interest were also determined, including polymorphic
information content (PIC) and power of discrimination (PD).The statistics
obtained determined the use of the three ChrX markers within an
Argentinean population appropriate for forensic usage.

X-Chromosome, Population Database, STR

A22 Entire mtGenome Sequencing: A Strategy

for High-Quality Samples

Elizabeth A. Lyons, MFS*, Kimberly Sturk-Andreaggi, MFS, Jodi A.
Irwin, PhD, and Rebecca S. Just, MFS, 1413 Research Boulevard,
Rockville, MD 20850

After attending this presentation, attendees will gain an
understanding of considerations particular to entire mtGenome
sequencing and insight into the development and implementation of an
automated mitochondrial genome (mtGenome) protocol for population
and reference samples.

This presentation will impact the forensic science community by
providing an amplification and sequencing strategy designed to produce
complete forward and reverse sequence coverage over the entire
mtGenome with minimal manual reprocessing.

There has been a steady rise in the number of entire mitochondrial
genome (mtGenome) haplotypes generated for medical genetic,
phylogenetic and population studies, as well as for forensic applications
in recent years. Although the number of complete human mitochondrial
DNA (mtDNA) sequences in GenBank now exceeds 6500, many of these
sequences contain errors and few meet the criteria for use as forensic
reference data. Given this, along with new techniques that will simplify
access to mtDNA coding region data in forensic specimens, the creation
of mtGenome reference databases appropriate for forensic use is needed.!
However, the development of complete mtGenome haplotypes is labor
intensive, expensive and fraught with opportunities for human error. An
optimized, automated process is thus essential for high volume generation
of mtGenome reference data that meet forensic standards.

The Armed Forces DNA Identification Laboratory (AFDIL) has
generated more than 500 complete mtDNA sequences using a 12-
amplicon, 108-reaction Sanger sequencing strategy over the past ten
years.>® Though the process results in error-free data, the protocol,
originally developed more than a decade ago,* frequently requires
extensive manual reprocessing to produce complete haplotypes.
Therefore the goal of this work was to develop an automated
amplification and sequencing strategy for high-quality (non-degraded)
samples that would routinely produce data sufficient to cover the entire
mtGenome.

Suitable placement for amplification and sequencing primers was
assessed using published mtGenome substitution rate data and
haplogroup-specific polymorphism information.>® A web-based tool was
then used for amplification and sequencing primer design. Candidate
amplification primer pairs were subjected to varying PCR conditions to
determine optimal thermal cycling parameters, and a capillary-based
detection instrument was used to gauge amplification efficiency.
Enzymatic, column, and bead-based purification protocols were
evaluated to balance efficacy, cost, and automation. Sequencing primers
were subsequently tested to assess sequence data quality, defined by the
degree of “background” sequence and the range of high-resolution data.

An eight-amplicon mtGenome strategy that allows eleven samples to
be processed on each 96-well amplification plate was designed.
Amplification set-up was performed on a robotic instrument to ensure
correct sample placement, and an optimal PCR extension time has been
implemented. Amplification success was assessed using an automated
capillary electrophoresis system that requires no manual pipetting.
Amplicons, which range in size from 1,197 to 2,544 base pairs, were

sequenced in 16 reactions each for a total of 128 sequencing reactions per

sample. Alternating forward and reverse sequence primer placement

ensured redundant sequence coverage across the entire mtGenome. All
post-PCR pipetting steps (post-amplification purification, sequencing set-
up, post-sequencing purification and sequence detection set-up) were

performed robotically, and sequence detection was performed on a 48-

capillary electrophoresis instrument.

This optimized, highly automated protocol reduced cost, hands-on
laboratory time, and opportunities for human error by substantially
decreasing the number of manual production steps and the extent of
sample reprocessing necessary to construct complete mtGenome
haplotypes. The high-throughput strategy will facilitate regular
generation of high-quality entire mtDNA profiles for forensic reference
databases and other applications which would benefit from error-free
mtDNA data.
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A23 Determination of an Effective Housekeeping

Gene for the Quantification of mRNA for
Forensic Applications

Lilliana 1. Moreno, MA, MFS*, 7514 Woodside Lane, Apartment 31,
Lorton, VA 22079; Courtney M. Tate, PhD, FBI, CFSRU, 2501
Investigation Parkway, Building 12, Room 308, Quantico, VA 22135;
Erika L. Knott, BS, FBI, 2501 Investigation Parkway, Building 12,
Quantico, VA 22135; Jade E. McDaniel, BS, 2395 Burnt Tree Lane, #9,
East Lansing, MI 48823; Barbara W. Koons, MS, and Mark F. Kavlick,
BS, FBI Laboratory, 2501 Investigation Parkway, Quantico, VA 22135;
Stephanie M. Rogers, BS, FBI, 2501 Investigation Parkway, Building 12,
Quantico, VA 22135; Rhonda L. Craig, MS, 2046 Stargrass Court,
Woodbridge, VA 22192; and James M. Robertson, PhD, Federal Bureau
of Investigation, CFSRU, FBI Laboratory, 2501 Investigation Parkway,
Quantico, VA 22135

After attending this presentation, attendees will understand the
underlying concepts of current serological methods, the need to establish
techniques that confidently and precisely identify biological fluids other
than those commonly used in blood and semen identification, the
importance of mRNA quantification, and the impact that this procedure
might have on serological applications.

This presentation will impact the forensic science community by
providing insight into a method that might improve the already existing
technologies for the identification of body fluids.

The potential application of mRNA for the identification of
biological fluids using molecular techniques is a recent development in
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forensic serology. However, the rate of degradation and instability of
mRNA is relatively high compared to DNA. Since the amount of
biological material is often limited in forensic cases, it is critical to
determine the appropriate quantification method to gather the most
amount of information from a given sample. Constitutively expressed
housekeeping genes can be used to assess the amount of mRNA recovered
from a sample and establishes its suitability for downstream applications
using real-time polymerase chain reaction (RT-PCR).

After an in-silico query to determine commercial availability,
amplicon size, level and consistency of expression among a variety of
tissues, six housekeeping genes were selected for this study. Relative
quantification was utilized to compare the degree of expression of the
selected genes from forensic-like body fluid stains obtained from semen,
saliva, blood, menstrual blood, and vaginal secretions, in order to
establish which would be the most appropriate housekeeping gene for the
assessment of human mRNA quantity prior to profiling. Five consenting
donors provided the samples of the various fluids. The housekeeping
genes glyceraldehyde 3-phosphate dehydrogenase (GAPDH), beta actin
(ACTB), beta-2-microglobulin (B2M), cyclophilin A (PPIA),
phosphoglycerate kinase 1 (PGKI1), and ribosomal protein large PO
(RPLPO), were compared to determine which was the most consistently
expressed between the different donors for any one of the examined body
fluids. The number of cycles necessary for the sample fluorescence to
exceed that of the background fluorescence, called the cycle threshold
(Ct), were compared using GAPDH as a reference for normalization
across samples.

The results indicated that overall, -2-microglobulin and B-actin
exhibited the highest expression level across all body fluids examined.
The same results were observed when an across donor comparison was
made. In addition, both genes were highly expressed after exposure to
environmental conditions (June, no precipitation) for up to 24 hours,
indicating that mRNA is suitable for analysis if recovered during this
period of time.

Consequently, ACTB or B2M appear to be the best candidates from
the set of housekeeping genes analyzed for human-specific mRNA
quantification prior to mRNA profiling for forensic applications.
Serology, Messenger RNA, Real-Time PCR

A24  ABO Blood Group Antigens and Mucin-Like
Proteins in Human Buccal Cells

Kabre’Shiya S. Austin*, Oluseyi A. Vanderpuye, PhD*, and Dwayne
Goolshy, BS*, Albany State University, Forensic Science, 504 College
Drive, Hartnett Building, Room 118, Albany, GA 31705

After attending this presentation, attendees will gain an
understanding of previously undescribed polymorphisms in buccal cell
proteins, their expression of ABO blood group antigens and their
comparison to soluble salivary fluid proteins. Knowledge of salivary and
buccal cell proteins may translate into applications for forensic testing in
pathology and drug abuse.

This presentation will impact the forensic science community by
showing how salivary components such as soluble proteins and buccal
cells can be analyzed by fluorescence microscopy, microtiter plate assays,
and lectin staining of electrophoresis gel transfers, and by informing
attendants that saliva represents an easily accessible body fluid and is
often present at crime scenes.

Buccal cells are a major component of saliva and are a major source
of DNA for forensic and biomedical analyses. Little is known; however,
about the protein components of these cells but such information could be
used to identify biomarkers for forensic testing and for pathological
conditions such as exposure to toxic chemicals and chronic drug abuse.

The characterization of buccal cell and cell-free salivary fluid
proteins, their variations among individuals, and their reactivity with
Ulex europacus-I lectin was studied by different techniques. Buccal cells

were isolated from whole saliva and washed twice by centrifugation and
resuspension in fresh buffer. The identification of blood group O-bearing
glycoproteins was conducted by separating, buccal cell proteins by SDS
gel electrophoresis and electrotransferred to nitrocellulose. These gel
replicas were incubated with biotinylated UEA-I lectin which recognizes
blood group O. The proteins bound by UEA-I were revealed by binding
of streptavidin conjugated to alkaline phosphatase and a colorimetric
substrate. The same approach was used to identify proteins bound by
other lectins such as those from peanut agglutinin, Artocarpuis
integrifolia and Vicia Villosa which recognize galactos and N-acetyl
galactosamine terminated saccharides on glycoproteins.

In order to test for the presence of blood group O structures on intact
buccal cells, buccal cells were examined by fluorescence microscopy
after incubation with fluorescent UEA-I (UEA-I FITC) or biotinylated
UEA-I followed by Alexa conjugated streptavidin.

The relative amounts of blood group O antigens on buccal cells and
in cell free saliva from different donors were measured by binding of
UEA-I to samples immobilized on microtiter plates.

After biotin-UEA-1 staining of nitrocellulose transfers of Laemmli
SDS electrophoresis gels of 48 salivary fluid samples from different
individuals, 42 had staining of the stacking gel. A 150 kDA band was
present in 20 samples, a 75-100 kDA was found in 22 samples and six
samples had UEA-1 staining in the region 40-50 kDa. Six out of nine
buccal cell samples had UEA-I binding in the stacking gel of
nitrocellulose transfers and differed in staining of 130kDa to 200 kDa
proteins.

Five of eight salivary fluids and three of four buccal cell samples
coated onto microtiter plates bound biotin-UEA-1 and the amount of
binding varied among individuals for the same number of cells. By
fluorescence microscopy, five out of seven buccal cell preparations from
donors with different ABO blood groups bound UEA-1 and the staining
intensity varied among individuals.

A number of novel findings were made in this study: (1) a high
molecular mass glycoprotein with blood group O antigensthat bound
UEA-I lectin was identified in human buccal cells; (2) buccal cells from
different individuals varied in the amount of UEA-I lectin they could bind
and in the molecular masses of UEA-I binding proteins; (3) the high
molecular mass UEA-I binding glycoprotein only poorly bound to lectins
such as PNA, JCA and VVL that characteristically recognize O-linked
oligosaccharides; and (4) A lower molecular mass 120kDa-200kDA
buccal cell protein did not bind UEA-I lectin but did bind to PNA, JCA
and VVL lectins.

Saliva, Buccal Cells, Glycoproteins

A25 Interesting Case - XO Male in

Forensic Casework

Robin Freeman, MS, MBA*, Harris County Institute of Forensic Sciences,
1885 Old Spanish Trail, Houston, TX 77054

After attending this presentation, attendees will become familiar
with an unusual STR genotype for a male individual and the ways in
which male quantification and Y-STR typing can be used to aid in the
confirmation of male DNA.

This presentation will impact the forensic community by providing
education and a case study on a forensic casework sample that appeared
genotypically female but was actually male. Attendees will observe how
male quantification and amplification using Y-STRs can help resolve
apparent discrepancies such as these.

A homicide case was submitted to the Harris County Institute of
Forensic Sciences-Forensic Biology section for analysis. The case
involved two male defendants charged with capital murder for the beating
and shooting death of a victim during a convenience store robbery.
Swabbings taken from a bat used during the commission of the crime and
swabs from the counter area where the crime occurred were
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presumptively positive for blood. DNA analysis was performed on these
samples and the DNA profiles obtained were compared to the known
reference samples from the defendants and the victim. Mixtures of DNA
were obtained from the bat and two of the counter area samples which
were consistent with the reference from the victim (major contributor).
The suspects were excluded from these mixtures. Single source DNA
profiles were obtained from two of the counter area samples that were
also consistent with the reference sample from the victim.

The profiles from the crime scene, which were consistent with the
victim, yielded an “X” at the Amelogenin locus. Since the decedent in
this case was male, a genotype of “XY” was expected at the Amelogenin
locus. Three explanations for this discrepancy were explored: (1) the
absence of a “Y” chromosome was due to the fact the victim was female;
(2) deletion on the Y-chromosome; and, (3) mutation in the primer
binding site of the AMEL locus on the Y-chromosome of this individual.
The autopsy of the victim also had been performed; therefore the medical
examiner on the case was contacted for more information. The medical
examiner confirmed that the victim was physically male.

The Forensic Biology section had validated and implemented
combined human/male DNA quantification and Y-STR analysis during
the tenure of this case. It was decided to use these DNA analysis tools to
resolve the issue of the discrepancy of the sex of the victim. The
commercial human/male quantification kit used determines the amount of
human DNA in a sample and also utilizes a male probe that targets the sex
determining region of the Y chromosome (SRY) to determine the amount
of male DNA present in a sample. Male DNA was detected at
quantification. To determine whether a region of the Y-chromosome had
been deleted or a point mutation in the primer binding site of AMEL was
the culprit, Y-STR testing was performed on the victim’s standard. A full
Y-STR profile was obtained from the victim’s reference sample with the
exception of DY S458 which is the closest locus to the AMEL locus of the
Y-STR loci tested.

Literature research documented that Amel Y and DYS458 are
adjacent to each other on the Y chromosome (6.79 Mb and 7.92 Mb,
respectively). Therefore, a deletion occurring within this area could
affect the detection of both loci. Publications have also documented a
3.2-3.6% sex test failure rate in individuals of Indian descent; the victim
in this case was of Indian descent. This case study demonstrated the
advantages of a quantitation system that determines both human and male
DNA and the utility of Y-STR analysis to provide a comprehensive
analysis of genetic information in casework samples.

Amelogenin, Y-STR, STR

A26 Protein Based Identification of Epithelial

Cell Types in Forensic Samples

Jo Simons, PhD, ESR, Private Bag 92 021, Aucklan , NEW ZEALAND;
and Sue Vintiner, BSc*, ESR, 120 Mount Albert Road, Mount Albert,
Private Bag 92021, Auckland, NEW ZEALAND

After attending this presentation, attendees will be aware of the
proteomic studies being undertaken to identify a biomarker that will
specifically identify vaginal cells from buccal cells.

This presentation will impact the forensic science community by
advising on epithelial cell identification.

The use of DNA technology to identify people associated with a
crime scene has been one of the most important weapons in the arsenal of
the forensic scientist. However, research in forensic biology is now
moving towards questions that cannot be answered using DNA analysis
alone. Although the value of DNA profiles is indisputable, there is
increasing importance in also identifying the cellular source of the DNA,
as evidence regarding the cellular source from which the DNA profile
originates increases the evidential value of the sample. One example
where the cellular origin of a DNA profile is important is in sexual assault
investigations where it is alleged that an object, such as a bottle, is used

in the assault. Neither side disputes that the complainant’s DNA is on the
bottle, but the defence may suggest she had simply handled, or drank,
from the bottle, while the prosecution claim she was sexually assaulted
with it.

Epithelial cells are of particular interest, as samples such as oral or
vaginal cells are indistinguishable by other methods. Previous work has
resulted in the development of a histological staining method that has
application in the identification of vaginal epithelial cells. However,
during validation studies it was shown that this method was best applied
to samples that contained a high concentration of a single type of cell, and
was less effective for identifying the components of cell mixtures. A
method that is based on the presence, or absence, of a particular marker
that is specific to an epithelial cell type would greatly assist in the
identification of, and subsequent selection of, cells from cell mixtures.
After the identification of protein specific markers for vaginal and buccal
epithelial cells, we propose to use an immunohistochemical method to
label cells containing the cell specific protein marker from mixed cell
samples commonly encountered in forensic casework. One of the
benefits of a cellular identification test based on immunohistochemistry is
that it is compatible with laser microdissection analysis. Laser
microdissection allows removal of selected cells from a slide sample of
mixed cells, from whence a DNA profile can then be isolated.

Several candidate protein markers, known to be present in various
types of epithelial cells, and have investigated whether or not any of these
proteins have potential for use as cell specific markers for buccal or
vaginal epithelial cells were selected. Western analysis was used to
initially test the specificity of these putative biomarkers. Any proteins
that show differential expression after western analysis are then
progressed to the next phase of specificity testing by undertaking
immunohistochemical analysis of intact cells on microscope slides.

Cell Identification, Vaginal, Buccal

A27 A Comparison of Chemical Enhancements
for the Detection of Latent Blood

Sarah J. Seashols, MS, Virginia Commonwealth University, Department
of Forensic Science, 1020 West Main Street, PO Box 843079, Richmond,
VA 23284-3079; and Heather D. Cross, BS*, Virginia Commonwealth
University, Department of Forensic Science, 11136 Goose Creek Road,
Bristol, VA 24202

After attending this presentation, attendees will have reviewed the
components of blood, the basic principles and biochemical reactions
behind the major serological tests for latent bloodstains, and understand
the effects that dilution and substrate play in observed sensitivity of the
tests. Limitations of the tests will be discussed. Participants will also be
able to better interpret future research in serological blood testing as it can
be applied to forensic casework, as impacted by the type of blood or
artificial blood used in testing.

This presentation will impact the forensic science community by
presenting a careful and balanced evaluation of the modern detection
methods for latent bloodstains, by exploring differences in observed
sensitivities, and making appropriate conclusions for applying the
research to forensic casework, as dependent upon the type of blood or
blood substitute used in the research.

In forensic investigations, the presence of latent bloodstains can be
critical information to the case. Often, the blood is not detectable for a
variety of reasons, to include time, weather, and attempts by the
perpetrator to clean the crime scene. In these types of cases, the use of
forensic chemical enhancements for the detection of blood is important
for location of the latent stains, so that subsequent confirmation, followed
by forensic DNA analysis, can be performed at the laboratory.

Luminol and Fluorescein are chemicals commonly used in the
detection of latent bloodstains. Both classes of reagents, including
commercial preparations, share a common chemical pathway in that they
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result in a visible chemical reaction based on the peroxidase-like activity
of blood, specifically the Heme group of the Hemoglobin protein in red
blood cells. Both tests present the Heme group with a substrate to act
upon, releasing free oxygen radicals. These free radicals act upon the
chemical indicators to yield a visible response. In the case of luminol, 3-
aminophthalhydrazide is oxidized to 3-Aminophthalate, releasing energy
in the form of visible light. In regards to the fluorescein reaction,
fluorescin is oxidized to fluorescein, which fluoresces when under a
450nm alternate light source. Both methods require relative darkness for
visualization. While the fluorescein method requires an additional light
source and filter to visualize, it is nontoxic. In contrast, the luminol
reaction requires no additional equipment, but dries to leave a residue that
is slightly toxic.

This study compared and contrasted the relative sensitivities and
specificities of laboratory and commercial preparations of the luminol
and fluorescein detection tests. This comprehensive study also examined
the relative sensitivity of each reagent in regards to differing substrates,
ranging from smooth fabrics to carpet, tile and hardwood, porous and
nonporous surfaces, and the effect of colors and dyes on the substrate in
altering observed sensitivity of the tests. As a further exploration, each
preparation was tested against fresh human blood with no additives, as
well as synthetic, pig blood and human blood collected in EDTA-vacuum
tubes, all commonly used in blood detection forensic research. Results
indicated that observed sensitivity varies depending on commercially
prepared versus homemade preparations, and, as seen in other studies,
that sensitivity is drastically impacted by the substrate that the latent
bloodstain is present upon.

Blood Detection, Latent Blood, Enhancement

A28 Optimization and Application of DNA

Repair Enzymes to Damaged DNA for Short
Tandem Repeat DNA Analysis

Jonathan Lucyshyn, BS, 7627 Gralnick Place, Springfield, VA 22153;
Shauna Dineen, MS, FBI Academy, 2501 Investigation Parkway, Building
12, Quantico, VA 22135; Tracey Dawson Cruz, PhD, Virginia
Commonwealth University, 1000 West Cary Street, PO Box 842012,
Richmond, VA 23284; Rhonda Craig, MS, FBI Laboratory, nDNA Unit,
2501 Investigation Parkway, Quantico, VA 22135; and James M.
Robertson, PhD*, Federal Bureau of Investigation, CFSRU, FBI
Laboratory, 2501 Investigation Parkway, Quantico, VA 22135

After attending this presentation, attendees will be familiar with
environmental and chemical agents causing DNA damage, the need for
methods to repair such damage, and the importance and impact of a
successful repair method for Short Tandem Repeat (STR) DNA analysis
of damaged samples.

This presentation will impact the forensic science community as it
discusses a method that may augment traditional STR analysis by
restoring previously unobtainable and incomplete STR profiles.

In forensic investigations, DNA analysis plays a major role in human
identification. However, DNA evidence collected from a crime scene
may have been damaged from exposure to environmental and/or chemical
stresses. UV radiation, heat, humidity, and oxidation have been shown to
damage DNA, generating double-strand breaks, single-strand nicks,
and/or modified bases. Such damage may prevent procession of DNA
polymerase during Polymerase Chain Reaction (PCR), inhibiting STR
amplification, and potentially resulting in full or partial loss of the DNA
profile.

In living cells, excision repair pathways can correct lesions in DNA
caused by either endogenous processes or exogenous agents. These
repair mechanisms include enzymes such as glycosylase to excise
modified or mismatched bases, endonuclease to remove abasic sites,
DNA polymerase to fill in gaps, and DNA ligase to seal nicks in the DNA.

DNA evidence recovered from a crime scene, however, does not have the
protection and benefit of these cellular processes. Thus, previous studies
have investigated using and applying mixtures of these enzymes to repair
damaged DNA in vitro.

In this study, a commercially available DNA repair kit was evaluated
for the repair of damaged DNA samples showing partial STR profiles.
HL-60 cell line DNA was damaged artificially with UVC radiation,
heat/acid, and oxidation treatments. Damage was assessed initially using
a human DNA real-time PCR quantification assay. An increase in cycle
threshold value for treated DNA compared to untreated DNA indicated
DNA damage. STRs from the artificially damaged DNA were amplified,
separated using capillary electrophoresis, and analyzed. Damaged DNA
samples that produced partial STR profiles were chosen to test and
optimize the DNA repair kit.

The initial results indicated that using the repair kit following a
protocol developed by the Bureau of Alcohol, Tobacco, Firearms and
Explosives and Armed Forces DNA Identification Laboratories for
forensic-like samples was more effective in repairing damaged DNA
samples than the manufacturer’s standard protocol. This modified
protocol was optimized for DNA repair with respect to repair reaction
time, temperature, and repair mix volume. The optimized repair protocol
was then applied to DNA samples showing partial STR profiles that had
been extracted from UVC- and environmentally-exposed bloodstains.

The results indicated that when using the modified and optimized
protocol, treatment of damaged DNA with the repair enzyme mixture led
to an overall increase in average peak heights for STR analysis.
Particularly for the larger STR loci, repair successfully recovered alleles
that had previously shown peak heights below the detection (50 rfu)
and/or stochastic thresholds (200 rfu).

The modified repair method may provide a means to obtain a full
STR profile from environmentally and/or chemically damaged DNA that
would otherwise be refractory without multiple, time-consuming
treatments. In addition, the modified method only requires a few
additional steps that could easily be incorporated into the current STR
analysis procedure.

Damaged Samples, DNA Repair, STR Analysis

A29 \Voluntary Interruption of Pregnancy (VIP):
STR Profile From Chorionic Villus as
Evidence of Sexual Violence

Ciro Di Nunzio, PhD*, Institute of Legal Medicine, School of Medicine,
Magna Graecia University,, Viale Europa Germaneto, Catanzaro, 88100,
ITALY; Antonio Perna, MD¥*, Institute of Legal Medicine, School of
Medicine,, Magna Graecia University, Catanzaro, lItaly, Catanzaro,
88100, ITALY; Michele Morelli, PhD*, Institute of Obstetrics and
Gynecology, School of Medicine,, Magna Graecia University, Catanzaro,
Italy, Catanzaro, 88100, ITALY; Emilio D Oro, MD*, Institute of Legal
Medicine, School of Medicine, Magna Graecia University, Catanzaro,
Italy, Catanzaro, 88100, ITALY; Giulio Di Mizio, PhD*, Policlinico
Universitario Camp, Germaneto, Edificio Clinico, Sec. Foren Med, Viale
Europa, Catanzaro, 88100, ITALY; and Pietrantonio Ricci, MD¥*,
Universita degli Studi Magna Grecia Catanzaro, Viale Europa - Localita
Germaneto, Catanzaro, 88100, ITALY

After attending this presentation, attendees will understand the main
issues associated with the isolation of chorionic villus from maternal
decidua and subsequent DNA extraction to obtain a genetic profile of the
product of the conception. Moreover, the possibility of comparing this
profile with that of the suspect represents important evidence used in
cases of sexual violence.

This presentation will impact the forensic science community by
discussing how the suggested methodology proves useful for the purpose
of identifying the profile of a fetus, as well as in cases of sexual violence
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where the identity of the suspect is known and there are no other elements
that may be used in order to ascertain the truth.

Italian law regulates the voluntary interruption of pregnancy (VIP)
under the Law no. 194 of March 22, 1978. VIP is not to be considered as
a tool for birth control. However, where the woman reports
circumstances by which the continuation of the pregnancy, the delivery,
or the maternity would imply severe risks to her physical or mental well-
being, within the first ninety days she can address a family guidance
center, a social healthcare facility, or a trusted physician. In the presence
of conditions signaling the need for urgent intervention, the latter will
immediately issue the woman with a certificate stating the emergency.
With this certificate the woman can go to one of the centers authorized to
carry out the interruption of pregnancies. The institution is bound to send
the provincial physician a notice declaring the intervention has taken
place as well as sending the relevant documentation on the basis of which
the intervention was made. No reference to the identity of the woman is
made.

The originality of the methodology described here is underlined by
the fact that in literature, unlike the case of prenatal diagnosis, not many
descriptions are available regarding cases of investigation for obtaining
an individual profile on the product of an abortion within the third month
of gestation for justice purposes.

In the case under study, the pregnancy of the woman who had
suffered sexual violence was not beyond the 90" day of gestation when
she lodged the complaint and there was evidence of serious risks for her
mental integrity. The product of the abortion was seized by the
Investigating Authority immediately after the abortion and was frozen at
a temperature of -20 °C until the enactment of genetic investigations. The
profile of the fetus was obtained from the chorionic villus isolated from
the residuals of maternal decidua. The methodology applied was not
particularly complex. Several tissue fragments were collected which, at
a first macroscopic observation, and at the following histological
observation, certified their derivation from the trophoblastic syncytium.
Particularly noteworthy was the presence of edges of normally structured
pregnancy decidua, with epithelialized chorionic villus and tissue
fragments belonging to the foetus and having a regular morphologic
appearance. The sample fragments were subsequently rinsed with PBS at
pH 7.2 and finally washed in SDS 2% (P/V), and subjected to
centrifugation in order to separate the supernatant from the material at the
bottom. The operation was carried out several times.

The genetic profile of the rape victim was obtained from a blood
sample taken during the abortion, while the profile of the suspect was
obtained from a saliva specimen left on a coffee glass and on the spoon-
like stick used to sweeten it.

The samples were then treated with a lysis solution containing
protein kinase K and SDS. The extracted DNA was purified via selective
adsorption on silica gel columns and subsequent elution in a TAE buffer.
The DNA amount in the extracts was assessed with a REAL-TIME PCR.
Individual profiles were obtained with multiplex amplification and
following separation in capillary electrophoresis.

The comparison of the genetic profile obtained from chorionic villus
with those of the mother and the suspect showed, with the exclusion of
the allele deriving from the mother, that for any genetic area under study,
the suspect always had a common allele with the genetic profile obtained
from the chorionic villus.

From a statistical elaboration of the results it could be inferred that
this sharing was not random.

The suggested methodology proves useful for the purpose of
identifying the profile of a fetus, as well as in cases of sexual violence
where the identity of the suspect is known and there are no other elements
that may be used in order to ascertain the truth.

VIP, STR Profile, Sexual Violence

A30 Accuracy Matters When Quantitative,
Manually-Pipetted PCR Assays Transfer to
Automation: A Story in Diagnosing

and Troubleshooting

Keith J. Albert, PhD*, Artel, 25 Bradley Drive, Westbrook, ME 04092;
and Lisa Knapp, MS, Agilent Automation Solutions, 5301 Stevens Creek
Boulevard, Santa Clara, CA 95051

After attending this presentation, attendees will learn how to
successfully transfer a manually-pipetted assay to automation by paying
attention to liquid handling variables and processes.

This presentation will impact the forensic science community by
presenting a case in which the automation was not to blame. Many assays
are transferred from the bench (handheld pipetting) to liquid handlers
with success; when they are not successfully transferred, one has to look
at all variables.

It is often the case that assays are initially performed on the benchtop
using handheld pipettes before they are transferred to an automated liquid
handler. Automating a manual method may take time and patience, but
automation will help lower costs, increase throughput, and potentially
avoid errors associated with a manual method. During the transfer
process, however, the manual assay should be directly compared to the
automated assay for consistencies in pipetting performance. An
undetected variability in accuracy will impact the integrity of the assay as
the automation process continues. Liquid handling accuracy and
precision information, for both the manual and automated method, are
critical to determine any deviation of dispensed volumes between the two
processes. Therefore, as it is shown in this presentation, that validating
the liquid delivery steps for each assay will help uncover discrepancies in
pipetting performance. This presentation discusses the importance of
knowing both accuracy and precision information when a manual method
is transferred to a robotic liquid handler. It was determined that the rate-
limiting reagent in the RT-PCR assay was not being accurately pipetted
between the manual and automated methods per the protocol, and the
automation was not to blame.

Method Transfer, Automating PCR assaysA, Pipetting and Liquid
Handling

A3l Geographic Origins of lllegally Harvested

Hawksbill Sea Turtle Products

Elizabeth F. Shattuck, BS*, and David R. Foran, PhD, Michigan State
University, Forensic Science Program, 560 Baker Hall, East Lansing,
MI 48824

After attending this presentation, attendees will learn about the
extraction of mitochondrial DNA (mtDNA) from illegal tortoiseshell
items made from hawksbill sea turtles shells. The origin (natal beach) of
the poached sea turtle can be estimated using mtDNA haplotype analysis,
which can be used to focus conservation and anti-illegal poaching efforts.

This presentation will impact the forensic science community by
identifying a methodology to forensically process tortoiseshell and offer
insight on how mtDNA haplotypes can be used to inform wildlife and
government officials about where illegal poaching is occurring. For
example, the Dominican Republic government recently cracked down on
tortoiseshell sales, confiscating the illegal items and drastically reducing
the number of items openly available. Yet, hawksbill objects are still
found in markets both in the Dominican Republic and around the world.
This research will directly aid law enforcement capabilities by
determining from where these endangered animals are being illegally
harvested.

* Presenting Author
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The hawksbill sea turtle (Eretrmochelys imbricata) is one of seven
sea turtle species, all of which are protected by international law. One of
the distinguishing characteristics of the hawksbill sea turtle is its carapace
(shell), which is covered with keratinous overlapping plates called scutes.

These scutes are the source of tortoiseshell products, which are widely
though illegally available in countries around the world. Scutes are
molded and pasted together with water and heat into products such as
glasses, jewelry, and small boxes. The tortoiseshell trade is one of the
main causes of the hawksbill sea turtle endangered status. Unfortunately,
given the global range of hawksbills, it has been impossible to discern the
origin of illegally sold tortoiseshell items; such items could originate
locally or be shipped from distant locations. This makes conservation
efforts difficult or impossible, as illegal harvesting and trafficking routes
are not defined.

In the research presented, DNA was first extracted from the shell of
hawksbill museum specimens to test the feasibility of DNA recovery.
Species specific PCR primers were designed to amplify approximately
440 base pairs of the mitochondrial control region. The amplicons were
then sequenced using the same primer set, after which mtDNA sequences
were analyzed and haplotypes determined. Next, tortoiseshell items were
obtained from the U.S. Fish and Wildlife Service from stockpiles
confiscated from individuals entering the United States. mtDNA was
again purified, amplified, sequenced, and haplotypes determined.
Importantly, haplotypes corresponding to the geographic origins of
hawksbills are available as a result of population structure studies of this
species, which show nesting site uniqueness and fidelity. Such
uniqueness allows for insight into the geographic origin of poached
turtles, which was then determined for all illegal hawksbill items.

The extraction of mtDNA from tortoiseshell items has never before
been accomplished, thus it represents a unique and powerful new tool for
law enforcement and endangered species conservation. Methods
developed and data collected during this research, combined with the
existing database of sea turtle haplotypes, for the first time allows precise
targeting of efforts to stem the illegal taking of these endangered and
internationally protected turtles.

Mitochondrial DNA, Wildlife forensics, Tortoiseshell

A32 Probative Value of Male DNA on Underwear
Collected From Female Children With Adult

Male Caretakers

Sarah Geering, BS*, Stephanie King, PhD, Shelly Steadman, MS, Steven
Hoofer, PhD, and Robert C. Hansen, MS, Sedgwick County Regional
Forensic Science Center, 1109 North Minneapolis, Wichita, KS 67214

After attending this presentation, attendees will appreciate the results
of autosomal and Y-STR analysis of the interior and exterior aspects of
female children’s underwear under normal caretaking situations.

This presentation will impact the forensic science community by
examining the probative value of the presence of male DNA from a
primary caregiver on children’s underwear in the absence of semen.

Y-STR technology in public forensic biology laboratories has
allowed for male-specific testing on an increased number of evidentiary
items across the United States. Cases submitted for biological
examination to the Sedgwick County Regional Forensic Science Center
(Wichita, Kansas) by the Exploited and Missing Children’s Unit often are
candidates for Y-STR typing primarily because the nature of the assault
involves very low quantities of male DNA. As child crimes typically are
not reported immediately to authorities, secondary items such as clothing
and bedding often are submitted for examination in lieu of sexual assault
examination Kkits.

In these situations, when the alleged male suspect cohabitates with
the complainant, the probative value of secondary items arguably
diminishes because it can be reasonable to expect DNA from the male

suspect to be present on those items. This can be true for secondary items
that are shared (e.g., bed linens) or unshared (e.g., clothing) between the
victim and male suspect. Even when examining underwear from the
victim — a typical unshared item with high probative value — it can be
reasonable to expect DNA from the male suspect to be present due to
DNA transfer during caretaking activities. These activities include
folding laundry, commingling of garments prior to or after washing,
batched washing and drying of clothing, and general assistance with
lavatory use or routine dressing.

The purpose of the present study was to investigate the probative
value of male DNA on children’s underwear in the absence of semen by
examining the quantity and quality of male DNA present on underwear
from female children that were exposed to normal caretaking activities or
commingled laundry situations, or both. Samples were collected from
exterior (tapings) and interior (swabbings) aspects of ten pairs of worn
underwear from three female children (ages two to six).

Human DNA was detected on the exterior and interior aspects of all
ten pairs of underwear, and autosomal STR testing yielded major
contributor profiles that were consistent with each underwear donor.
Minor contributions to the autosomal STR profiles were detected in five
exterior tapings. Foreign contributions in three of these five samples
were minimal, whereas the other two produced foreign contributions that
were substantial. Notably, Amelogenin Y was observed as a minor allele
in just one exterior sample. For the interior swabbings, only one
autosomal allele foreign to the underwear donor was observed in one
sample.

Male DNA was detected on the exterior aspects of the underwear in
all ten cases, whereas it was detected on the interior crotch linings in just
four of the ten cases. Y-STR profiles were obtained from all exterior
samples, three of which were single source profiles, and seven were
mixtures of two or more individuals. For nine of the ten exterior samples,
the father could not be excluded as a contributor to the profile. Y-STR
profiles were obtained from just eight of the interior samples, four of
which were single source profiles, and four were mixtures of two or more
individuals. For seven of the interior samples, the father could not be
excluded as a contributor to the profile.

Results of this preliminary study confirm that it can be reasonable to
expect male DNA to be present on unshared clothing (underwear) from
female children due to DNA transfer during caretaking activities. This
can be true even for the interior crotch aspect of the underwear and/or
DNA samples with undetectable quantities of male DNA. In conclusion,
in the absence of confirmed seminal components, the probative value
and/or relevance of male contributors on secondary items should be
considered carefully prior to subjecting such items to additional timely
and costly Y-STR testing.

Y-STR, Clothing, Trace DNA

A33 Casework ICPMS/IRMS Examples in

the Netherlands

Martin R. van Breukelen, PhD, and Andrew van Es, PhD, Netherlands
Forensic Institute, Laan van Ypenburg 6, The Hague, 2497GB,
NETHERLANDS; Gerard J.Q. van der Peijl, PhD*, Netherlands
Forensic Institute of the Netherlands Ministry of Justice, PO Box 24044,
The Hague, 2490 AA, NETHERLANDS; and Wim Wiarda, PhD,
Netherlands Forensic Institute, Laan van Ypenburg 6, The Hague, 2497
GB, NETHERLANDS

After attending this presentation, attendees will understand the
advantages of the transparant and interactive nature of reporting of
forensic ICPMS and IRMS results to both police as well as court
authorities in the Netherlands.

The presentation will impact the forensic science community by
providing insight into the use of forensic (LA-)ICPMS/IRMS results
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throughout the complete judicial process, including the police
investigation phase and the court phase.

In this presentation, a number of forensic IRMS/(LA-)ICPMS
applications are discussed demonstrating the strong discriminating power
of this technique combination. These techniques are used for a wide
variety of forensic material casework investigations (various tape types,
glass, XTC, drug precursors, paper, sawdust, ink, bullets, brass, and other
metals, rope materials, cables, polymeric jerrycan remains in arson
residues, human materials for tracing geographic origin unidentified
human victims). For a selected number of general casework
investigations experiences are shared below and general trends and
aspects discussed.

LA-ICPMS and IRMS casework investigations mostly center on
material comparisons, e.g., does this piece of material as found at the
crime scene and a similar material as found with the suspect originate
from one source? As one hypothesis the materials are therefore
considered to originate from one source (e.g., roll of tape). Most of the
investigated materials are industrially produced in production batches. As
alternative hypotheses we will typically consider that materials are from
the same production batch; from another production batch but the same
producer or from other random producers.

Weighing of the evidence is based on scientific literature results and
Netherlands Forensic Institute (NFI) investigations on limited numbers of
samples to test literature information applicability for the Dutch situation.
An interactive process is used in reporting. Mostly (fast, softer) forensic
intelligence is generated for the police investigation phase.

For the court evidence phase in first instance we will report the
findings as of that moment and mention possible follow-up studies.
Dependant on the court response some aspects of the first investigation
may be further substantiated in a follow-up study.

In one example a series of police cars were torched near police
stations throughout the Netherlands. The modus operandi (MO) often
consisted of placing a jerrycan filled with petrol on top of a police car and
torching it. At two crime scenes (A+B) almost completely burnt jerrycan
remnants were recovered and offered for a comparison to see if there was
a link. Burnt jerrycan remnant samples were cut to gain access to visually
appearently unchanged core material. Visual, FTIR and p-XRF
investigations could not discriminate materials from both crime scenes A
and B. Both jerry can remnants contained poly ethylene.

Samples were therefore investigated with IRMS and LA-ICPMS and
from the results could be discriminated.

In a second example explosives and other materials were found in
various Dutch cities and believed to be in preparation for a terrorist
attack. Forensic investigations were made on possible links between
materials from different sites. Compared were a device consisting of two
packages of pentrite (PETN) explosives next to a metal frame with two
magnets and grey duct tape (figure 3) with a roll of grey duct tape from
another location. The focus of the comparisons with visual, FT-IR, LA-
ICPMS and IRMS was on these tapes and results were also combined
with results from physical fit investigations. Interesting was also the
unexplained presence of small orange foil particles in the glue layer of
both these tape materials.

In a third example two murdered males were found walled in an
empty building. In one forensic investigation red polypropylene ropes as
bound around a crime scene carpet and as found at a location controlled
by a suspect is compared using IRMS. The crime scene rope samples
were heavily contaminated with human decomposition products and were
cleaned ultrasonically before analysis. FTIR was applied but results were
insufficient for discrimination. IRMS results for the three rope samples
vary more than expected from repeatability experiments but still offer
potential for discrimination. One of the reference ropes was easily
discriminated but another rope was closer to the crime scene samples.
Interestingly the heavy contamination does not appear to influence
variability for the crime scene samples.

In this presentation the high discrimination power of the IRMS/LA-
ICPMS technique combination is demonstrated. If samples are also not

discriminated using IRMS and LA-ICPMS, for the police investigation
phase this is normally already important information in view of the high
discrimination power of this combination. Some examples are presented
where samples were potentially too contaminated (rope) or transformed
(jerrycan) to be used for forensic purposes. Still useful information could
be extracted for these samples.

IRMS, ICPMS, Rope

A34 The Questionable Thought Processes in
Requiring Error Rates in Forensic Science

Joseph P. Bono, MA*, Indiana University-Purdue University
Indianapolis, Forensic Sciences Program, 402 North Blackford Street,
Indianapolis, IN 46202

After attending this presentation, attendees will better understand the
questionable requirement some have demanded of forensic scientists to
answer the question: What is your error rate?

This presentation will impact the forensic science community by
discussing a number of concepts, which have arisen over the past few
years, some in light of the National Research Council report, and others,
which have been discussed in detail, especially since 1993. Some of these
concepts without substantive definitions have taken on a life of their own.
The number of purported experts who advocate a point of view does not
determine the legitimacy of an argument. Legitimacy should be
determined by the relationship of an argument to the real world. One of
these arguments for the “requirement of a science,” and more specifically
forensic science, is the demand for specifying an “error rate” in a forensic
discipline. Some claim that the validity of any forensic discipline cannot
be determined without an “error rate.” The requirement for any definition
must go beyond providing examples. Without a definition, the term has
no substantive meaning; and without a substantive meaning of the term,
there is little credibility in the arguments of those who insist on a
requirement for this concept, which cannot be defined.

In researching the literature there are a number of articles (mostly
from those who do not have a degree in a natural or physical science)
which advocate an inherent requirement to specify the “error rate” in
order to determine whether a scientific method is valid. Some have said
publicly that without an error rate, a method is not scientific. There are a
number of inconsistencies in these “requirements” which lead the
uninformed to ask an apparently basic question: What is your error rate?

This is a question without an answer.

One can calculate the number of unacceptable results in a specific
proficiency test in a forensic science discipline administered to a defined
set of test takers. However, this number cannot be used to extrapolate a
conclusion regarding the number of unacceptable results that would occur
in actual case work in the same forensic science discipline across the
spectrum of those who perform a similar forensic science analysis.
Giving examples without a definition does not provide an answer to the
basic question: What are you talking about?

Most can remember a definition from fourth grade math: the term
“rate” meant and is still defined by “numerator/denominator.” Until those
who continue to pontificate this purported requirement for an error rate
define the numerator, and then the denominator, expressing any term
which includes the word “rate” is mathematically illogical. There is a
difference between claiming that an error can occur in a forensic science
method, and claiming that an error has occurred in a forensic science
analysis. The first argument is based on a philosophical/statistical
discussion; the second is based on an evaluation of data or images in a
specific case. The decisions in the judicial system are, or should be based
on what has transpired in the individual case which is being tried.
Arguments in trial should be evaluated by the presentation of facts in the
form of data and justification for the methodology rather than by a
discussion of whether an error can occur. The question should be: Has
an error occurred? There is no arguing that there is a nonzero probability
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of an error having occurred with a resulting erroneous conclusion. The
question should be: Did an error occur in this case?

Mistakes/errors do occur in forensic science laboratories; however,
no method exists for quantifying the “rate” at which these mistakes/errors
occur in actual casework. The other side of this issue which is even more
interesting is that these arguments related to forensic science are usually
attributed to philosophers, psychologists, statisticians, and lawyers. This
presentation will also deal with shortcomings in the arguments of
lawyers, based on fundamental science and resulting opinions in the
Supreme Court cases cited in Daubert vs. Merrell Dow Pharmaceuticals,
Inc., 509 U.S. 579 (1993) and Kumho Tire Co. vs. Carmichael (97-
1709) 526 U.S. 137 (1999) 131 F.3d 1433, Reversed.

This presentation will evaluate both “quasi scientific” and legal
arguments erroneously arguing for the requirement of “error rates.” The
presentation will also look at some examples used to describe “error rate”
which have little if any application to forensic science.

Error Rate, Daubert vs. Merrell Dow Pharmaceuticals, Kumho Tire
Co. vs. Carmichael

A35 How to Cope  With

Forensic Science

Monopoly

Roger G. Koppl, PhD*, Fairleigh Dickinson University, Institute for
Forensic Science Administration, M-MS2-02, Madison, NJ 07940

After attending this presentation, attendees will know how the

organization of forensic science may influence the testing and
interpretation of forensic evidence. Attendees will learn that forensic
science in the United States is often characterized by a two-fold
monopoly in the testing and interpretation of data.
This presentation will impact the forensic science community by helping
lawyers improve their performance when engaging forensic science and
the forensic scientists. This presentation will help lawyers to better
understand monopoly forensic science. It will also help lawyers
understand what is deemed appropriate behavior when dealing with
monopoly forensic science. This presentation will improve the interface
between law and science by improving the participants’ understanding of
the incentives created by the current organization of forensic science in
the United States and elsewhere. This improved understanding will help
close the gap in understanding between law and science.

Participants will learn that the monopoly in testing increases the risk
of one-sided “evidence filtering” whereby some evidence and some tests
are filtered out of the case file. Filtering creates a one-sided picture if the
elements passing the filter (the evidence that is tested and the tests that are
performed) all tend to support only one theory of the crime, while the
elements blocked by the filter (evidence that is not tested and the tests that
are not performed) tend to support alternative theories of the crime. The
dangers of evidence filtering are compounded if the crime lab does not
report the results of all tests performed.

Participants will learn that the monopoly in interpretation increases
the risk of one-sided interpretations of the scientific evidence. They will
learn that when evidence is ambiguous, forensic scientists must interpret
the evidence in the light of their prior expectations and the relative
importance they place on different risks of error. These effects arise even
when forensic scientists are conscientious and free of cognitive bias.

Participants will be encouraged to draw practical implications for
trial practice. They will learn how monopoly forensic science influences
each step in the forensic science process from the initial event being
investigated to expert testimony in the courtroom. Lawyers will be
encouraged to adapt their practices to the contingencies created by
forensic-science monopoly.

A36 Errors in Forensic Science: What Does It

All Mean?

Jay A. Siegel, PhD*, Indiana University-Purdue University Indianapolis,
Chemistry, School of Science, 402 North Blackford, LD 326 D,
Indianapolis, IN 46202; Barry A.J. Fisher, MS*, 19854 Vintage Street,
Chatsworth, CA 91311; Max M. Houck, MA*, West Virginia University,
1600 University Avenue, 208 Oglebay Hall, Morgantown, WV 26506-
6217; Joseph J. Maltese, JD*, New York Supreme Court, 355 Front
Street, Staten Island, NY 10304; Jonathan J. Koehler, PhD¥*,
Northwestern University School of Law, 357 East Chicago Avenue,
Chicago, IL 60611; and Sandy L. Zabell, PhD*, Northwestern University,
Department of Mathematics, Evanston, 1L 60208

After attending this presentation, attendees will be able to: (1) to
define “error” in the forensic science context; (2) recognize and classify
the types of errors made in forensic work; (3) understand and describe the
roles of bias in forensic science; and, (4) describe how forensic scientists
deal with the concept of individualization in the analysis of forensic
evidence.

This presentation will impact the forensic science community by
shedding light on the types of errors that are made in forensic analysis,
how they can be mitigated, and what role bias plays in the propagation of
eITors.

In Daubert v. Merrill Dow, The United States Supreme Court listed
several factors that a judge could consider in determining if proffered
scientific evidence was scientifically valid. Among these is the “known
or potential error rate.” The Daubert decision didn’t contain a definition
of “error rate” or even “error.” In the past two decades, The Innocence
Project(s) have exonerated more than 200 persons who were falsely
convicted of serious crimes. Attorneys for the Innocence Project have
asserted that many of these false convictions occurred because of errors
made by forensic scientists. They describe some of these types of errors
and their definitions raise some issues about the nature of such alleged
errors. The National Academy of Sciences released a report in 2009 about
the state of forensic science in the U.S. The report contains references to
errors being made in crime laboratories and how they may be minimized
in the future.

These developments raise a number of questions concerning error:

1. First and foremost, what is error in forensic science? Is there
more than one type of error?

2. What is “error rate”? How is this measured? Is there an error rate
for each individual test? For a whole scheme? Once error rate has
been measured, how should it be used in framing conclusions and
in court testimony?

3. How does bias affect error in forensic analysis?

4. If conclusions of individuality in the association of evidence lack
scientific validity and are in need of scientific data, what do
forensic scientists and courts do until the needed data
is developed?

In the absence of probabilistic conclusions of associations of
evidence, forensic scientists use terms such as “similar to,” “consistent
with,” “match,” and “could not eliminate as the source of.” The most
contentious  association is  “came from” which denotes
“individualization.” It is not known what these terms mean, how often
they are erroneous, or how to get at the answers.

This panel discussion will explore: (1) the nature of errors in
forensic science; (2) how to properly define, describe and measure them;
and, (3) how this might lead to the reduction of errors in forensic analysis.
A panel of experts in errors and error measurement will be invited to
discuss these issues. It is expected that this panel will attract an audience
from across the spectrum of AAFS sections.

Monopoly Forensic Science, Evidence Filtering, Prior Expectations

Errors, Bias, Comparison of Evidence
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A37 The Path Forward: Two Years Later

Gerald M. LaPorte, MSFS*, National Institute of Justice, Investigations
& Forensic Sciences Division, 810 Seventh Street, Northwest,
Washington, DC 20531

After attending this presentation, attendees will be knowledgeable
about what the forensic community has accomplished since the National
Research Council (NRC) report was issued in February 2009.

This presentation will impact the forensic science community by
providing a detailed synopsis of what the forensic science community did
in response to the NRC report and what may be on the horizon.

On February 18, 2009, the National Research Council (NRC), an
arm of the National Academy of Sciences (NAS), published
““Strengthening Forensic Science in the United States: A Path Forward.”
This report had been commissioned by Congress in 2005 and concluded
that forensic science, as a whole, produces valuable evidence contributing
to the successful prosecution and conviction of criminals, as well as to the
exoneration of the innocent. However, the report also identified what the
committee considered to be systemic weaknesses in the use of forensic
evidence that can and have led to wrongful convictions. The report
contains 13 recommendations designed, in the committee’s opinion, to
remove or ameliorate these systemic weaknesses.

The purpose of this presentation is to discuss what has been done
since the NRC report. The National Institute of Justice (NLJ) is the
research, development, and evaluation agency of the U.S. Department of
Justice and is dedicated to researching crime control and justice issues
which impact our Nation’s ability to fight and prevent crime. NIJ has
been a strong funding source to the forensic science community for
research, training, laboratory improvement, and increasing forensic
technology capacity. Since the NRC report, NIJ has awarded grants in
fundamental research to improve understanding of the accuracy,
reliability, and measurement validity of forensic science disciplines. As
well, NIJ provides financial support to numerous scientific working
groups and has collaborated with other agencies in creating new working
groups to examine human factors in latent print analysis and questioned
document examination, preservation of biological evidence after it leaves
the forensic laboratory, AFIS interoperability, and the use of methods for
the reporting of probabilistic statements on forensic evidence in court.

There has been a significant effort to address the recommendations
put forth in the NRC report, but has it been enough?

Forensic Science, National Institute of Justice, NAS Report

A38 There is an Integrity Problem at the Lab -
What Do You Do?

Kristine Hamann, JD*, Office of the Special Narcotics Prosecutor, 80
Centre Street, 6th Floor, New York, NY 10013

After attending this presentation, attendees will learn how to deal
with an integrity problem at a forensic laboratory from the perspective of
the laboratory director, the police, the district attorney, the defense bar,
and the independent Coverdell investigator.

The presentation will impact the forensic science community by
discussing the variety of issues raised when an integrity problem is
uncovered in a forensic laboratory, including how to investigate the
problem, what to disclose to various stakeholders, what corrective actions
should be taken by the laboratory, and the legal consequences to criminal
prosecutions.

There are over 400,000 arrests in New York City every year.
Approximately 100,000 of them are drug related. The New York City
Police Laboratory tests about 40,000 controlled substances every year,
more than any other laboratory in the nation. In 2007, a dry-labbing
scandal hit the NYPD lab. It was alleged that chemists in the laboratory

were cutting corners and not properly testing the drugs they were
assigned.

Coverdell Investigator: Pursuant to federal guidelines, the New
York State Forensic Commission had to designate an independent
Coverdell Investigator. In the Spring of 2007, the NYS Inspector
General’s Office was given that designation. Shortly thereafter the dry-
labbing allegations arose. The allegations were investigated by the New
York State Inspector General and a report citing serious irregularities in
the controlled substance section of the NYPD laboratory was issued. The
problems uncovered included sloppy testing, cutting corners, failure to
properly report to regulatory authorities, and the lack of communication
with customers. Though re-testing demonstrated that the items tested
were in fact controlled substances, so that no defendants were wrongfully
accused, the irregularities did call into question the propriety of the
laboratory’s procedures.

Responding to the Investigation: In 2008, the author joined the
Office of the Special Narcotics Prosecutor and had the responsibility of
coordinating the response to the Inspector General’s report for the office
and the five District Attorneys for the City of New York. The response to
the Inspector General’s report was coordinated by the Office of the
Special Narcotics Prosecutor. The multi-faceted issues faced were: (1)
the creation of a citywide strategy; (2) the practicalities of identifying the
affected cases; (3) working with the NYPD on a remediation strategy;(4)
appearing before the NYS Forensic Commission; and, (5) providing
disclosure to defense counsel.

It Happens Again - New Investigation into the NYPD
Laboratory — 2010: In 2010, another integrity issue was discovered in
the controlled substance section of the NYPD laboratory. It was alleged
that a chemist was cutting corners in lab work and possibly switching
vials of evidence.

Learning From Experience — Improved Approach to Integrity
Issues at the Lab: All parties learned from their experience with the
2007 matter. In this instance there have been significant improvements in
how the information was reported, how the District Attorneys are working
with the laboratory, and the corrective action to prevent similar problems
in the future. Though the matter is still under review and investigation,
the procedures to address the problem will be discussed.

Dry-Labbing, Investigation, Corrective Action

A39 Privatization of Forensic Science Laboratory

Functions — Caveat Emptor

Peter R. De Forest, DCrim*, PO Box 141, Ardsley, NY 10502; Gregory
B. Matheson, BS, Los Angeles Police Department, Crime Laboratory,
1800 Paseo Rancho Castilla, Los Angeles, CA 90032; and Peter A.
Pizzola, PhD, New York City Office of the Chief Medical Examiner,
Special Investigations Unit, 421 East 26 Street, New York, NY 10016

The goal of this presentation is to stimulate thinking and discussion
about the nature and role of the criminalistics laboratory.

The presentation will impact the forensic science community by
making decision makers aware of the negative consequences of
criminalistic laboratory privatization.

Recently publicized crises in government operated forensic science
laboratories in the United States and the issuance of the National
Academy of Sciences Report, “Strengthening Forensic Science in the
United States — A Path Forward,” have resulted in increased discussion
concerning the perceived benefits of the outsourcing of sample testing or
the outright privatization of forensic science laboratory services. If the
perception of the forensic science laboratory as merely a testing facility
were accurate, the arguments in favor of outsourcing and privatization
would have some validity. They are not, and to proceed in this direction
would have a severely adverse impact on the potential of science to serve
justice. It would exacerbate an already artificially compromised ability of
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forensic science to contribute its full potential to an understanding of the
physical evidence record from crime scenes. The physical evidence
record can provide the ground truth in criminal investigations. No other
source of information in criminal investigations enjoys anything
approaching this potential. There is no close second. Unfortunately, this
potential is not widely appreciated, and as a result, many forensic science
laboratory systems are prevented from contributing what they could due
to structural and budgetary constraints. This problem needs to be
recognized and addressed. The traditional methods of seeking truth in
criminal investigations — e.g., eyewitnesses, interrogation, confessions,
etc. are far less reliable than is a scientifically derived understanding of
the physical evidence record.

Forensic Science Laboratory, Criminalistics Laboratory, Laboratory
Privatization

A40 Evaluation of MCLAB Buffer

and NanoPOP-4™ as  Alternative
Consumables for Applied Biosystems
Capillary Electrophoresis

Marybeth J. Sciarretta, MS, 4370 1/2 Kansas Street, San Diego, CA
21904; Rebecca M. Berlin, BS*, 5620 Shadow Ridge Drive, Castro
Valley, CA 94552; Shirrell N. Smith, BS, Virginia Commonwealth
University, Department of Forensic Science, 1000 West Cary Street, PO
Box 842012, Richmond, VA 23284; and Tracey Dawson Cruz, PhD,
Virginia Commonwealth University, 1000 West Cary Street, PO Box
842012, Richmond, VA 23284

After attending this presentation, attendees will have a better
understanding of how capillary electrophoresis (CE) buffer and polymer
affect resolution and precision of CE instruments. Further, attendees will
appreciate the differences between MCLAB consumable CE products and
Applied Biosystems consumable CE products.

This presentation will impact the forensic science community when
evaluating MCLAB consumable CE products, as a cheaper alternative,
for use on Applied Biosystems CE instruments.

The enhancements in forensic DNA analysis that have occurred over
the past 15 years can be partially attributed to the capabilities of CE. The
successes of such systems rely on accuracy, reproducibility, and
precision, all of which allow for the ability of associated software to
assign discrete allele values to DNA fragments. Resolution and precision
are two means of evaluating the overall health of a CE system.
Resolution is a measurement that predicts the ability of an instrument to
effectively separate two components, such as two DNA fragments of
similar size. On the other hand, precision is the degree to which repeated
measurements under unchanged conditions show the same result upon
replicate testing. Factors such as resolution and precision can be affected
by variations to the reagent components used in a CE instrument. Both
Applied Biosystems (ABI) and MCLAB manufacture buffer and polymer
that are compatible with ABI CE instruments. The evaluation of
resolution and precision are necessary measurements for the validation of
any component used on a CE instrument. MCLAB’s consumable CE
products could be a cheaper alternative to ABI products; however,
information on the performance and quality of MCLAB products has not
been made available to the forensic community. Therefore, this study was
designed to evaluate the performance of MCLAB consumable CE
products using ABI AmpFISTR® Yfiler™ PCR Amplification Kit with
analysis on a ABI 3100Avant Genetic Analyzer. In this study, Y-STR data
quality, resolution, precision, and cost were evaluated to determine if
MCLAB consumable CE products perform comparably to ABI
consumable CE products. As described by Heller et al., resolution was
calculated for the two allele peaks at the DYS385 locus using
RSL=Wy/(AX/AM). In this study, Wy}, and AX were measured in CE scan
time units (ms) and AM was measured in bases. Precision was calculated

using the 250 bp DNA fragment of GS500 LIZ ILS for both sample
groups. Regardless of the consumable CE products used, all expected Y-
STR alleles were detected for each sample analyzed in this study. For
samples analyzed with ABI consumables, 36.1% of the loci produced
artifacts above threshold, whereas 55.5% of the loci had artifacts when
MCLAB consumables were used. Consistent artifacts included pull-up
and baseline for both products. However, the average number of loci with
artifacts above threshold was not significantly different for ABI and
MCLAB products. ABI consumables produced significantly higher peak
heights, on average, than MCLAB consumables. Peak heights for ABI
analyzed products were slightly over 500 RFU higher than MCLAB, on
average. However, both manufacturers’ products had peak heights well
above typical stochastic thresholds. Further, both MCLAB and ABI
consumable CE products were comparable in all other measures of STR
data quality, resolution, and precision. Both manufacturer products
produced size ranges for the 250 bp fragment that varied less than 0.2 bp.
Therefore, if laboratories decide to evaluate a different manufacturer
consumable to implement, other factors, such as cost, may be considered.
While formamide cost differences are negligible, ABI buffer and POP-
4™ are approximately 4.5 and 2 times more expensive than their
analogous MCLAB products, respectively. This study suggests that
MCLAB products are appropriate for DNA analysis on ABI CE
instruments and may provide a cheaper alternative for DNA separation.
Applied Biosystems, MCLAB, Polymer

A4l Comparison of Automated DNA Extraction

Instruments for DNA Extraction From
Various Forensic Samples

Koji Fujii, PhD*, Shota Inokuchi, BS, Tetsushi Kitayama, MS, Hiroaki
Nakahara, PhD, Natsuko Mizuno, PhD, and Kazumasa Sekiguchi, PhD,
National Research Institute of Police Science, 6-3-1 Kashiwanoha,
Kashiwa, 277-0882, JAPAN

After attending this presentation, attendees will understand that
AutoMate Express, developed lately by Applied Biosystems, gives
sufficient quantity of DNA for STR typing or mitochondrial DNA
analysis from various forensic samples, and understand its performance in
comparison to EZ1 Advanced XL, Maxwell 16 and QIAcube.

This presentation will impact the forensic science community by
providing basic data about automated DNA extraction using
commercially available instruments.

Automated DNA extraction instruments were compared for forensic
purpose. AutoMate Express was used with “PrepFiler Express Forensic
DNA Extraction kit” (Applied Biosystems), EZ1 Advanced XL with “EZ-
1 DNA Investigator kit” (QIAgen), Maxwell 16 with “DNA 1Q Casework
Sample kit for Maxwell 16,” and “Tissue and Hair Extraction kit”
(Promega), and QIAcube with “QIAamp DNA Investigator kit”
(QIAgen). DNA was extracted from fresh bloodstains (3 pl of whole
blood and 3 pl of 10-time diluted blood) on cotton and denim, three 3-mm
punches of FTA cards containing buccal cells collected by EasiCollect
(GE Healthcare), aged bloodstains, hair roots and hair shafts. For each
category of samples except for the aged bloodstains, five samples were
prepared from three persons to give 15 samples in total. DNA was eluted
in 50 pl of water by EZ1 Advanced XL and QIAcube, in 50 pl of TE by
AutoMate Express, and in 50 pl of Elution buffer by Maxwell 16. The
genomic and/or mitochondrial DNA was quantified by real-time PCR
assay using D17Z1 locus and/or hyper variable region 1 (HV1),
respectively. The extracted DNA was used to amplify 15 STR loci of
Identifiler kit (Applied Biosystems) and/or the HV1.

The highest DNA concentration was obtained by AutoMate Express
from the bloodstains and the diluted bloodstains on cotton and denim, and
the hair shafts. Concerning the FTA cards and the hair roots, similar
concentration was obtained by AutoMate Express, EZ1 Advanced XL and
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QIAcube, but the DNA concentration obtained by Maxwell 16 was lower.
Full STR profiles were obtained by all the instruments from the
bloodstains on cotton and denim, the FTA cards and the hair roots. Out
of the 15 diluted bloodstains, full STR profiles were obtained from 14, 11,
0, and 8 samples on cotton, and from 15, 14, 6, and 14 samples on denim
for AutoMate Express, EZ1 Advanced XL, Maxwell 16, and QIAcube,
respectively. The denim extract obtained by AutoMate Express and
Maxwell 16 slightly inhibited the PCR amplification of Identifiler kit,
when 20 pl of the extract was concentrated and amplified with Ing of
9947A DNA. However, nine pl of the denim extract obtained by both the
instruments did no inhibit the PCR.

When the hair root DNA was amplified in the A region (443bp) and
the C region (231bp) in the HV1, the similar thickness of bands on
agarose gel were obtained in both the regions by all the instruments. On
the other hand, when the hair shaft DNA was amplified, the bands of the
A region were weaker than those of the C region in the use of all the
instruments especially AutoMate Express. This result raises a possibility
that AutoMate Express tends to recover small fragment of DNA
preferentially from hair shafts compared to the other instruments.

In conclusion, there is a possibility that AutoMate Express can
extract DNA from various forensic samples as other conventional
instruments do. Further study is needed to validate this instrument to
know its performance, feature, and usefulness.

Automated DNA Extraction Instrument, STR, Mitochondrial DNA

A42 Rapid Pentameric STR Screening Using

Short Microchip Capillary Electrophoresis

Maurice J. Aboud, MS*, Florida International University, Chemistry &
Biochemistry CP304, 11200 Southwest 8th Street, Miami, FL 33199

After attending this presentation, attendees will understand the
development of a fast and portable DNA screening method that uses
microchip electrophoresis for the detection of a set of three newly
designed pentameric STRs. Attendees will also gain an understanding for
how this system works, the limitations of the system and how these
limitations were surmounted to achieve the desired resolution on the
microfluidic chip.

This presentation will impact the forensic science community by
addressing the problems and limitations encountered with the current
commercial microfluidic systems such as poor resolution, and the ability
to only detect double stranded DNA.

Forensic DNA analysis involves the amplification and separation of
length polymorphisms in the human genome for the purposes of
identification. The power of this technique for assisting law enforcement
in solving crimes has resulted in a rising backlog of untested samples
needing to be screened and analyzed. As a result of this problem and a
similar need to develop procedures to screen evidence in remote
locations, there is need for the development of rapid and portable
genotyping systems. While short tandem repeat (STR) DNA analysis by
capillary array electrophoresis is capable of high resolution and has a
large power of discrimination in forensic identification, these instruments
are not portable and require a relatively long sample run time. It is
because of this problem that the project to develop a portable DNA
screening method using a commercially available microchip system that
utilizes short fluidic channels was started.

Generally speaking microfluidic systems require fairly long
channels and complex detection systems for proper resolution and
accurate identification using multiplex STR loci for forensic DNA
samples. However, there remains a need for portable systems with a
small footprint for use in evidence screening. The Agilent 2100
Bioanalyzer uses small two cm microfluidic chips, which are
approximately the size of a postage stamp. Due to the short path length
of these chips and the fact that they were designed to analyze double
stranded DNA (dsDNA), most four base repeats will not properly

separate. As a proposed solution, a set of primers for known pentameric
STRs that permits the use of smaller, easier to separate polymorphic
amplicons was designed. Pentameric nucleotide repeat units have been
shown to reduce the amount of stutter in the amplified sample, a useful
characteristic when dealing with mixtures. In addition, pentameric STRs
are highly polymorphic and have relatively few microvariants, which
make them ideal for forensic analysis. Secondly, a novel mixture of
polyvinyl pyrrolidone (PVP) and hydroxyethyl cellulose (HEC) that
permits facile DNA separations in the shorter fluidic channels was
developed. Lastly a modified chip platform that permits single stranded
DNA analysis was utilized. The result is a dramatically improved
separation. The data demonstrates that baseline separation is possible for
pentameric STR markers using very short fluidic channels. In addition
because this new technique is based on a beta modification of an existing
commercial system, chip loading is relatively quick and easy. As a result
this system should provide a useful tool for quick and portable screening
in forensic DNA analysis.

The net result of this research will be to address the problems and
limitations encountered with the current commercial microfluidic systems
such as poor resolution, and the ability to only detect double
stranded DNA.

Pentameric STR, Forensic DNA, Microfluidics

A43 Recovery of DNA From Black Powder
Enhanced Latent Fingerprint Lifts Archived

Against Matte Acetate

Shelly Steadman, MS*, Steven R. Hoofer, PhD, Sarah C. Geering, BS, and
Stephanie King, PhD, Sedgwick County Regional Forensic Science
Center, 1109 North Minneapolis Street, Wichita, KS 67214

After attending this presentation, attendees will gain an
understanding of the inherent problems with recovering DNA from black
powder enhanced prints. Attendees will be introduced to performance
verifications conducted by the laboratory after receiving a court order to
conduct post-conviction testing on matte acetate cards collected over 30-
years ago. Attendees will also be introduced to relevant judicial issues,
especially those regarding hearings before a trial court concerning
whether this testing would be conducted on a post-conviction case.

This presentation will impact the forensic science community by
highlighting the laboratory’s performance verification which was heard
by the judge at a Bruner hearing and was instrumental in his decision
whether there is DNA to be tested, and if so, whether that DNA could
possibly be exculpatory. This decision is important because it sets
precedence for future post-conviction test requests in the state of Kansas.

The purpose of this study was to examine methods for removal,
extraction, and profiling of DNA entrapped between latent tape and matte
acetate. The study was driven by court order to conduct DNA analysis on
latent lifts collected from a crime scene in 1977. The tape lifts were
archived against matte acetate cards and varied in size; however, all were
of substantial area (comprising no less than 25 cm?) and extraction in full
was not feasible. Since the laboratory does not routinely type such latent
lifts, a performance verification was conducted that tested swabbing and
scraping recovery techniques from fingermarks placed on adhesive, latent
lifts collected from glass, and latent lifts collected from glass following
routine black powder enhancement. Preliminary results indicate that
while the adhesive on common lift tape and hexane do not inhibit one’s
ability to obtain full fingermark donor profile, recovery of appreciable
quantities of DNA was more difficult once the adhesive was fixed to the
matte acetate card and lessened even further when enhancement by black
powder was used during processing. Samples selected for STR
amplification following the dusting/lifting procedure did not result in
profiles suitable for comparison purposes and detection of extraneous
peaks not expressed by print donors occurred for some extracts. A Bruner
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hearing was set to argue whether there was DNA remaining to be tested,
and if so, whether that DNA could possibly be exculpatory in this post-
conviction matter. Laboratory testimony concluded that this historical
evidence should not be tested further since these processes demonstrated
little potential for generating accurate profiles from laboratory simulated
samples; these studies weighed heavily in the judge’s decision to not
require the testing.

Fingerprint, DNA, Latent Lift

A44  Collection of Touch DNA by a Handheld
Vacuum Device

Shahida K. Flores, BS*, 1319 Smither Drive, Apartment 7301A,
Huntsville, TX 77340; and David A. Gangitano, PhD, 14723 TC Jester
Boulevard, Apartment 1118, Houston, TX 77068

After attending this presentation, attendees will become familiar
with a new collection technique for touch DNA evidence.

This presentation will impact the forensic science community by
demonstrating that a handheld vacuum device can be used for enhanced
collection and recovery of touch DNA. This may prove to be a useful tool
during evidence collection at the crime scene or in the laboratory.

Touch DNA itself has revolutionized the forensic community in the
last few years by increasing the number of items of evidence that can be
processed for DNA analysis. This has not been more evident than with
property crimes where it is common for an object or surface to come in
contact with a perpetrator’s skin. During the contact of skin to surface,
epithelial cells are sloughed off and deposited along with oil, sweat and
other cellular components present on the skin. A hand grasping a
doorknob, a face pressed against a window, a finger on the trigger of a
gun, are all examples of skin to surface contact that can leave behind
valuable touch DNA evidence. However, this kind of contact typically
leaves behind only a small number of cells so an efficient method of
recovering and collecting such evidence would greatly increase the
likelihood of generating a full DNA profile.

Currently, the most common method for recovering and collecting
touch DNA from a hard surface is a swabbing method. A cotton swab
moistened with either water or detergent is rubbed over the entire surface
area where touch DNA is suspected to be present. Other methods such as
cutting, scraping, and tape lifting aren’t as applicable to hard surfaces as
swabbing. The use of a handheld vacuum device for recovering and
collecting cells would not only provide another method for collecting
touch DNA from hard surfaces but would also provide a comparative
method in order to determine the percentage recovery of DNA from
swabbing.

The concept of the handheld vacuum device and the way it operates
is fairly simple. Liquid buffer containing a surfactant is applied to the
surface where the touch DNA is present. The device is turned on after
attachment of a collection nib and vial. The negative pressure created by
the vacuum allows the liquid buffer containing the suspended cells to be
propelled into the collection area. The nib, acting as a filter, collects the
epithelial cells while the vial, acting as the liquid storage unit, collects the
buffer solution.

In the first part of the study, optimization of the device was carried
out by testing various liquid buffers and surfactants in addition to testing
nibs of various pore sizes and surface areas. Quantification results and
generated profiles relating to each variable were analyzed. The optimal
buffer and nib were chosen for the second part of the study. A comparison
study between the handheld vacuum device and a moistened cotton swab
was performed to determine if there was a significant difference in the
quantity and quality of touch DNA collected. This was done by
comparing quantification results and generated profiles. A standard
organic extraction was performed on all samples in combination with a
concentration and purification step. The samples were treated as low

yield and the final elution volume was 40 ul. Samples were amplified
with PowerPlex 16 and run on an ABI 310 Genetic Analyzer.
Touch DNA, Collection System, Handheld Device

A45  Optimization of Touch DNA Collection

Jordan L. Williams, BS*, and Laura L. Perrella, BS, Sam Houston State
University, 1003 Bowers Boulevard, Huntsville, TX 77341; and Andrew P.
McWhorter, and MS, and Jennifer N. Watson, MS, Department Of Public
Safety, 12230 West Road, Houston, TX 77065; and, 12230 West Road,
Houston, TX 77065

After attending this presentation, attendees will understand the
importance of testing for trace DNA in a crime laboratory by observing
the number of successful touch DNA cases for the Texas Department of
Public Safety Houston Crime Laboratory. Attendees will also learn the
best liquid for recovering touch DNA using the double swab technique.

This presentation will impact the forensic science community by
introducing the number of Combined DNA Index System (CODIS) hits
for touch DNA at the Texas Department of Public Safety Houston Crime
Laboratory since 2007 and by presenting an optimal method of
recovering touch DNA.

The Texas Department of Public Safety Houston Crime Laboratory
considers touch DNA, also known as trace DNA, to be any DNA
deposited through touch. This does not include DNA from blood, saliva,
or tissue. Approximately 19% of the crime laboratory’s property crimes
including robbery, burglary, theft, and auto theft cases have resulted in
CODIS hits from touch DNA evidence alone; this study spanned from
2007 to present cases. Most laboratories, including some in the
Department of Public Safety system, do not collect touch DNA from
evidence. This percentage indicates an importance for the collection of
touch DNA and how often it succeeds. To improve this number, several
touch DNA collection methods were analyzed and the best one selected.
The Texas Department of Public Safety Houston Crime Laboratory
currently uses deionized (DI) water and a single swab method to obtain
trace DNA from evidence. Pang and Cheung (2007) have suggested the
use of a double swab method, which utilizes one wet swab followed by a
dry swab to collect the DNA. The wet swab collects a portion of the DNA
but also leaves a residue behind for the dry swab to collect. The two
swabs are then extracted together. The method has been found to collect
more DNA than the single swab method. Therefore, this technique was
utilized; however, the wet swab was composed of varying liquids other
than just DI water.

Three different liquids were selected for testing, and these included
DI water, sodium dodecyl sulfate (SDS), and SDS:isopropanol:deionized
water. DI water acted as the control since the laboratory already uses this
method. In a previous study, SDS was determined to be an optimal
detergent for DNA collection; based on its hydrophobic properties and
DNA properties such a detergent attracts DNA. In addition to the DI
water and SDS, a combination of SDS, isopropanol, and DI water was
also utilized. According to a previous study, isopropanol yields more
DNA due to its lack of surface tension. With the lack of surface tension
from the isopropanol, the liquid will disperse more evenly covering more
surface area, and with the high attraction from SDS, the liquid will also
collect more DNA. Additionally, isopropanol dries quickly, creating an
almost instant collection time. Isopropanol has also been found to
preserve DNA from bacterial degradation. For the experiment, DNA was
deposited on four different surfaces: a steering wheel, a laboratory coat
collar, a revolver, and a hard hat. Using the double swab technique and
the three different liquids, the DNA was collected.

The swabs were extracted according to the Qiagen Standard
Operating Procedure (the most popular method at Department of Public
Safety Houston, TX). Quantitation, amplification, and analysis were also
performed according to the Department of Public Safety Houston, TX
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Standard Operating Procedures. The profiles were compared to known
profiles for a better analysis. The interpretation of results was based on
the quantity of DNA yielded as well as the profile produced. Although
some samples did not result in quantification, DI water yielded the most
DNA for the other samples. SDS produced a substantial profile with little
to no peak height imbalance. Further testing should be performed in
order to better the conclusions.

Touch DNA, Trace DNA, DNA Collection

A46  Direct Amplification of Low Copy Number

DNA on Two Substrates

Jason G. Linville, PhD*, UBOB 210, 1530 3rd Avenue, South,
Birmingham, AL 35294; and Kendall J. Stoner, BS*, 3703 Lodge Drive,
Apartment C, Birmingham, AL 35216

After attending this presentation, attendees will have a better
understanding of the potential of direct amplification when applied to low
copy number DNA situations. Attendees will also be informed on the
effect that porous and non-porous substrates have on direct amplification
of LCN DNA.

This presentation will impact the forensic science community by
exploring inexpensive methods of LCN DNA profile recovery through
direct amplification. This presentation will also test whether direct
amplification of LCN DNA can be done on both porous and non-porous
substrates.

The successful production of short tandem repeat (STR) profiles
from evidence samples is the goal of analysis in a forensic biology
laboratory. In order to provide the best chance for successful
amplification of STRs, investigators must maximize the amount of DNA
that is recovered from evidence samples and is available for
amplification. Although modifications can be made to the amplification
and analysis parameters, these modifications do not always eliminate the
problems associated with low copy number (LCN) DNA analysis. With
all of the inherent problems in LCN DNA recovery and analysis,
increasing the amount of DNA in the amplification reaction would be
most beneficial. Since some DNA is lost in the process of extracting
DNA from a substrate, eliminating the extraction step and adding the
substrate directly to the amplification reaction might be more effective in
producing full STR profiles.

In the past few years, direct PCR methods, which eliminate the
extraction step, have been developed by several organizations. In direct
PCR methods, the solid substrate containing DNA is added directly to the
amplification reaction. The conventional extraction preparation is
bypassed, thus shortening the time between collection and analysis, and
minimizing sample loss and contamination.

In this research, DNA was amplified directly from a porous piece of
regular white cotton cloth, a non-porous plastic credit card, and a swab of
a non-porous plastic credit card. Small areas containing DNA were cut
out and directly inserted into the amplification tube. The amount of DNA
on all samples was controlled by using a quanititated solution of extracted
DNA. For comparison, a second set of credit card and cloth samples were
organically extracted. Additional sets of mock evidence samples were
processed containing DNA from volunteers that had either touched the
credit card or worn the cloth. All extractions were quantitated using
Applied Biosystems Quantifiler Human DNA Quantification Kit. All
samples were amplified using Applied Biosystems AmpFISTR Identifiler
PCR Amplification Kit.

LCN DNA, Direct Amplification, Cloth

A47  Analysis of N-4 STR Repeat Slippage with
Amplification Enhancer on Low-Quantity
DNA Samples

Breeana P. Baker*, 1926 Hunters Trail Drive, Baton Rouge, LA 70816;
Clarissa Trogdon, San Jose State University, 521 MacQuarrie Hall, One
Washington Square, San Jose, CA 95192; and Steven B. Lee, PhD, San
Jose State University, One Washington Square, Macquarrie Hall 521, San
Jose, CA 95192

After attending this presentation, attendees will better understand
how the amplification enhancer affects allele and stutter peak height of
low-quantity DNA samples. Attendees will also learn that the enhancer
causes the stutter peaks to increase proportionately the peak heights. This
is evident in some mixture DNA profiles.

This presentation will impact the forensic science community by
introducing a possible new enhancer that could be used to enhance low-
quantity DNA samples in criminal cases.

Forensic DNA profiles are based on small repetitive nucleotide
sequences called short tandem repeats (STR) that vary by size in the
population. Due to the stochastic effects, low copy number (LCN) DNA
samples (~<100pg) produce more random fluctuations in allelic peak
heights and more reproducible anomalies or artifacts than larger
quantities of DNA. Artifacts in the electropherograms can interfere with
the interpretation of the true DNA peaks. One artifact, called repeat
slippage or stutter, is due to the strand slippage during the PCR process.
Based on sequence analysis of tetranucleotide STRs, stutter products are
generally one repeat unit or n-4bp smaller than the true allele. Stutter
percentages, or the ratio of the stutter height to the corresponding allele
height, have been found to be ~<15% for tetranucleotide STR’s. Stutter
can complicate interpretation of profiles, especially in mixtures. Thus,
minimizing amplification of stutter products is important when analyzing
low-quantity DNA samples.

A new PCR enhancer, STRboost (SB), has been used to enhance
amplification from low-quantity samples. SB has been reported to
enhance alleles by 5-fold and is based on the natural biological
mechanism called androhydrobiosis or life without water. The purpose of
this study is to evaluate the percentage of stutter formation with various
volumes of SB. The hypothesis is that amplification of low-quantity
DNA samples will result in increased sensitivity (and higher peak
heights) with no significant change in stutter percentage. Controlled
human male DNA was diluted to 0.5ng/pl, 0.25ng/ul, and 0.125ng/pl.
Extracted male and female DNA samples were quantified using real time
quantitative PCR or QPCR and diluted to a 0.5ng/pl mixture of a 9:1
female to male ratio. The DNA samples were amplified in triplicates
using the AmpFISTR Identifiler STR Multiplexing kit (Applied
BioSystems) using SB at three volumes: 2.5ul, 5.0ul, and 9.0pl. The
0.5ng/ul mixed sample was tested at only 9.0ul of SB. The amplicons
were separated by capillary electrophoresis using the ABI 310 Genetic
Analyzer. A genetic profile containing sixteen core loci and amelogenin
was generated using the software GeneMapper ID. From the profiles, the
analyses of allele and stutter peaks were performed. The stutter
percentages in the triplicate runs at each concentration were compared
using the Single-Factor ANOVA and the Independent Two-Sample t-test
with alpha being 0.05. Results at the single-source DNA samples and the
0.5ng/ul mixture show that the allele and stutter heights increased with no
significant change in stutter percentage in most of the loci. Stochastic
effects greatly increased at lower concentrations of DNA causing the p-
values to approach alpha. The Two-Sample t-test was used for the
mixture sample and for loci that showed reproducible stutter peaks at two
volumes of SB. Highest peak heights and sensitivity were obtained using
between 5-9pl of the enhancer in most of the loci. Preliminary results of
the 0.5ng/pl mixture show higher stutter percentages than in the 0.5ng/ul
single-source sample. The proportional enhancement of stutter and the
corresponding true allele supports the hypothesis. This may be explained
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by the fact that the stutter sequence only differs from the true alleles by
one repeat (4bp).
Stutter, STR Boost, Low-Quantity DNA

A48 Expedited Enzyme-Based Generation of

PCR Ready DNA From Forensic Biological
Samples on Glass or PMMA Microdevices

Natalie Coult, University of Virginia, Department of Chemistry, 409
McCormick Road, Charlottesville, VA 22904; Paul Kinnon, BS, and
David J. Saul, PhD, ZyGEM Corporation, Ruakura Road, Hamilton,
NEW ZEALAND; and James P. Landers, PhD, and Jenny A. Lounsbury,
MSFS*, University of Virginia, Department of Chemistry, McCormick
Road, Charlottesville, VA 22904

After attending this presentation, attendees will have gained an
understanding of a microfluidic enzyme-based method for generating
PCR ready DNA.

This presentation will impact the forensic science community by
demonstrating that microchip liquid extraction can greatly reduce the
amount of time necessary for DNA extraction, leading to the possibility
of an increase in sample throughput.

Solid phase extraction (SPE) is a widely-used method for the
extraction and purification of DNA from biological samples. Typically, a
silica-based solid phase is used to reversibly bind the DNA under high salt
conditions, while impurities are rinsed away using an organic solvent.
DNA is released from the solid phase upon addition of a low salt buffer.
This method generally has a number of sample handling steps which may
provide the opportunity for the introduction of a contaminant or a
reduction in DNA yield. The use of a closed, single-tube, liquid
extraction eliminates these issues and may be more amenable to
automation. An enzyme-based extraction method has recently been
developed that uses a thermophilic neutral proteinase from Bacillus sp.
EAL to lyse cells and degrade proteins and nucleases, leaving only DNA
in a PCR-ready buffer in 20 minutes.'

Microfluidic devices provide a unique alternative to conventional
methods that is rapid and cost-effective. Reduction of sample and reagent
volume, analysis time and incidence of contamination make microfluidic
devices ideal for forensic applications. Additionally, a microfluidic
platform allows for integration of multiple techniques on a single device,?
potentially allowing for a portable DNA analysis system. SPE has been
successfully adapted to a microdevice;’ however, it may be hindered by
uneven packing of the solid phase or high back pressure. Adapting the
enzyme-based extraction method described above to a microdevice would
not only reduce the extraction time, but eliminate any issues that occur
with SPE.

Traditionally, microdevices are fabricated in glass for a number of
reasons, including a high understanding of the surface chemistry and
reusability. However, fabrication of glass devices is time-consuming,
involves the use of hazardous chemicals and is expensive. Recently, there
has been a shift towards the wuse of polymers, such as
polymethylmethacrylate (PMMA), for microdevices due to the ease of
fabrication and low cost.* Liquid DNA extraction can be easily adapted
to a microdevice, since a packed bed and centrifugation are not required,
providing an ideal platform for integration with downstream analyses.

The current work focuses on the development of an expedited
enzyme-based DNA extraction method on a microdevice and a
comparison of glass versus PMMA substrates. A fragment of a dried
buccal swab was added to the liquid extraction solution, which contains
buffer and enzyme. A small portion of this mixture was loaded onto a
microdevice and incubated using an infrared (IR)-mediated heating
method® for a short period of time. The sample was removed from the
microdevice and added to a conventional PCR master mix for STR

amplification. Results show that both glass and PMMA are adequate
substrates for the liquid extraction method. Additionally, the incubation
time on a microdevice can be reduced to as little as one minute, without
a loss of STR peak height. This represents a 20- and 60-fold reduction in
extraction time compared to conventional liquid and solid phase
extraction methods, respectively.
References:
! Moss, D, Harbison, SA, Saul, DJ. Int J Legal Med 2003;117:340-
349.
Easley, CJ, Karlinsey, JM, Bienvenue, JM, Legendre, LA, Roper,
MG, Feldman, SH, Hughes, MA, Hewlett, EL, Merkel, TJ,
Ferrance, JP, Landers, JP. PNAS 2006;103(51):19272-19277.
3 Wen, J, Legendre, LA, Bienvenue, JM, Landers, JP. Anal Chem
2008;80(17):6472-6479.
4 Sun, Y, Kwok, YC, Nguyen, NT. J Micromech Microeng
2006;16(8):1681-1688.
5 Roper, MG, Easely, CJ, Legendre, LA, Humphrey, JAC, Landers,
JP. Anal Chem 2007;79(4):1294-1300.
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A49 Refining Laboratory SOPs for Enhanced
Consistency Through Incorporation of
SWGDAM'’s Guidelines for Autosomal

STR Typing

Tiffany A. Adams, BS, Las Vegas Metropolitan Police Department
Forensic Laboratory, 5605 West Badura Avenue, Suite 120B, Las Vegas,
NV 89118; and Kristina M. Paulette, MSFS*, 5605 West Badura, Suite
120B, Las Vegas, NV 89118

After attending this presentation, attendees will learn how the
incorporation of SWGDAM'’s Interpretation Guidelines for Autosomal
STR Typing into existing laboratory Standard Operating Procedures
(SOPs) can standardize interpretation among analysts.

This presentation will impact the forensic science community by
illustrating the complexity of DNA mixture interpretation and how it can
be structured to yield reproducible conclusions.

Advancements in technology and instrumentation have expanded the
variety and complexity of samples typically encountered in a forensic
DNA laboratory. As a result of these improvements, analysts are
increasingly confronted with challenging profiles arising from poor DNA
quality/quantity and complex mixtures. Standard Operating Procedures
(SOPs) for DNA mixture interpretation may harbor vague language to
accommodate the widest variety of casework scenarios, relying heavily
on the individual analyst’s experience and training. Although affording
flexibility, these generalized SOPs can lead to interpretation differences
among analysts.

In January 2010, The Scientific Working Group on DNA Analysis
Methods (SWGDAM) approved guidelines for the interpretation of
autosomal STR typing to provide direction to the forensic community.
Built upon a solid foundation of validation studies, these guidelines serve
as a decision making framework within a laboratory’s well-defined SOP.
It is impractical to establish a guideline for every scenario; however, a
well-defined SOP containing scenario-specific structure will consistently
direct interpretation toward reproducible conclusions. As a result, any
individuals adhering to the same SOPs should ultimately arrive at the
same conclusion.

Three mock casework scenarios were prepared with non-probative
DNA samples to specifically challenge mixture interpretation consistency
among analysts. Using these scenarios, potential discrepancies are more
likely to occur due to ambiguously written SOPs was illustrated. Using
SWGDAM’s Interpretation Guidelines for Autosomal STR Typing to
strengthen SOPs, analysts will interpret data more consistently within
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laboratories and ultimately foster confidence in the reproducibility of
complex sample interpretation.

of fractions during DNA extraction will enable cases to be processed
more efficiently.

DNA, Mixture, Interpretation

A50 Application of a Handheld Vacuum Filter
Device for Differential Sperm Separation

Kristina A. Scott, BS*, 9596 Escondido Drive, Willis, TX 77318; and
David A. Gangitano, PhD, Sam Houston State University, 14723 TC
Jester Boulevard, Apartment 1118, Houston, TX 77068

After attending this presentation, attendees will understand the
practical application of a handheld vacuum filter device, as well as, its use
for specific separation of the male fraction in mixed sample evidence.

This presentation will impact the forensic science community by
providing a methodology to obtain a cleaner suspect DNA profile. This
profile is obtained with reduced contamination and increased speed and
specificity. Data interpretation is more accurate upon the cleaner DNA
profile obtained using the handheld vacuum filter device.

A critical aspect of the crime laboratory is the processing and
analysis of evidence related to sexual assaults. Usually this evidence is a
mixture of sperm and female epithelial cells. When mixtures of different
sources of DNA are present, the analyst must separate the contributors
into fractions. This separation, when different cell types prevent clean
fractions, can produce significant problems upon DNA profile
presentation in court. To improve this separation of sperm and female
epithelial cells, a handheld vacuum-filter device was used during
collection, sampling, and fraction separation. The resultant, male fraction
produced a cleaner DNA profile for the perpetrator. Upon presentation in
court, the information and correlation with the suspect’s DNA could be
made with more clarity and a decreased possibility of re-trial and re-
testing.

The handheld vacuum-filter device can be adjusted to various
degrees of porosity, depending on the type of evidence to be evaluated.
The adjustment can be made at either initial collection or during sample
analysis. Selecting a smaller pore size filter during differential mixture
analysis more specifically and accurately targeted the male fraction of the
body fluid mixtures, producing a cleaner male DNA profile. The use of
the handheld vacuum-filter device during evidence collection would
permit for minimal contamination, further improving the quality of the
fractions obtained during DNA analysis.

The mixtures evaluated included liquid and dried samples,
mimicking the type of evidence collected at crime scenes. This was done
to determine scope and limitations of the handheld vacuum-filter device.
Performance was also compared when using different filter porosities
with the different sample types to identify the limitations of the
instrument during collection, sampling, and DNA extraction. DNA was
extracted using the organic extraction method coupled with concentration
by filtration. The DNA recovered was verified by qPCR prior to
amplification and genotyping. The use of the handheld vacuum-filter
device was also applied to samples with various male to female ratios.
The same procedures were followed to determine the applicability to
degraded or limited quantity/quality samples. The filters permitted
concentration of the DNA, resulting in the quantification of DNA with
these challenging samples. The results of quantification and STR
profiling were compared to traditional differential extraction procedures
on both sample types.

The resultant cleaner suspect DNA profile, obtained with reduced
opportunity for contamination and increased speed and specificity, will
significantly impact the forensic science community. Data interpretation
would be more accurate upon the cleaner DNA profile obtained using the
handheld vacuum-filter device. However, of even greater significance
will be the impact upon the DNA case backlog and efficiency of analysis.
Cleaner samples at collection and more efficient and specific separation

Sperm, DNA, Differential Extraction

A51 Evaluation of Three Different Adhesive
Tapes for the Collection of Epithelial Cells
and the Subsequent Micro-Isolation for

PCR Analysis

Bianca N. Vigil, MS*, and Kirsten T. Kelley-Primozic, BS*, McCrone
Microscopes and Accessories, 850 Pasquinelli Drive, Westmont, IL 60559

The goals of this presentation are to discuss micro-isolation of
epithelial cells, evaluation of different adhesive tapes, and histological
staining.

This presentation will impact the forensic science community by
introducing a more reliable method for getting a profile from epithelial
cells, it will eliminate the extraneous particulate and adhesive that is
usually present during extractions by isolating the cells.

Adhesives are currently used widely for the collection of impression
evidence and microscopic trace evidence; and, more recently
recommended for biological evidence. However, the choice of adhesive
can affect the success with which the evidence is obtained and
subsequently analyzed. If the adhesive tape of choice contains too much
adhesive, it will tend to remove more particulate than desired from the
substrate, requiring the analyst to sort through more irrelevant particles
and sometimes confusing the evidence with complicated mixtures. Not
enough adhesive will lead to inadequate material for analysis. Through a
critical evaluation of various adhesives, the collection and subsequent
analysis can be optimized.

Three adhesives were evaluated: (1) SPI Supplies carbon tape tabs;
(2) Neschen Filmolux'? S23; and, (3) Gel-Pak “0.” The tapes were
chosen because of their extreme differences in adhesiveness, thickness,
and composition. The SPI supplies carbon tape tabs are currently used for
gunshot residue analysis because of their suitability for scanning electron
microscopy. Neschen Filmolux has been used by German forensic
scientists for epithelial cell identification, and removal of trace evidence
from cadavers’. Gel-Pak “0” has many materials science applications, but
is not currently being used in biological or forensic analysis.

These adhesives were evaluated by seeding relevant forensic
materials (i.e., pillowcase, shirt, direct skin contact) with epithelial cells
and then removing the cells with each tape type. The tape was gently
pressed on each substrate to remove the cells to ensure only the top layer
of particulate was removed. Each tape was then viewed using a
stereomicroscope (Olympus MVX10) to search for epithelial cells and
estimate the number recovered on the lift. When possible epithelial cells
were suspected on the Neschen Filmolux S23 and Gel-Pak “0,” an amido
black staining procedure was carried out to verify the presence or absence
of epithelial cells. Due to the opaque nature of the SPI carbon tape, the
amido black staining procedure could not be performed. Once the
presence of epithelials was confirmed, the tapes were evaluated for ease
of cell removal during micro-isolation.

Micro-extraction was accomplished by hand using sharpened
tungsten needles while observing the suspected epithelial cells with a
stereomicroscope. The recovered cells are then easily transferred to a
micro-tube for PCR.

The SPI supplies carbon tape tab, with its thick layer of gooey
adhesive, greatly complicates the micro-isolation and manipulation
techniques. This tape also removes more than just the surface particulate
and makes it difficult to determine which particles were loosely
associated with the material or which were inherent. It also is an opaque
tape, so it cannot transmit light, and therefore does not allow for any
histo-chemical staining of suspected cells.
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The Neschen Filmolux S23 adhesive is slightly less tacky than the
carbon tape. It also removes more than just surface particulate, but not as
much in comparison to the SPI carbon tape. The fact that it is colorless
(transparent) is an advantage allowing the staining of suspect cells. The
drawbacks are its thick adhesive layer which make isolation cumbersome,
and its hydrophobic nature that may interfere with PCR analysis.

Gel-Pak “0” adhesive was so thin that it only removed the “newest”
or “loosest” particulate that tends to be most relevant in forensic
evidence. Typical results on the Gel-Pak “0” displayed mostly epithelial
cells, and very little extraneous particulate. Like the Neschen Filmolux
S23, the colorless and transparent adhesive allowed for easy staining and
transmitted illumination. A further advantage over the Filmolux,
however, is the adhesive backing that allows it to be mounted on many
different collection surfaces (i.e., glass slides, plastic cartridges, etc.).
Due to the fact that Gel-Pak is in reality a gel film instead of a true
adhesive, removal of the cells is less inhibited than with the other two
tapes. Also, because of the lack of adhesive, it does not interfere with
PCR analysis.

Tape lift collection is commonly used for impressions and trace
evidence; it can also be an efficient method for the collection and
isolation of DNA evidence. When individual cells or a small aggregate
of cells can be recovered and isolated for analysis, the DNA results can
be more relevant and reliable.

References:
I Neschen Filmolux S23. Neschen AG. Buckeburg, Germany:|
Neschen AG, 2006.
2 Schneider, Harald R., 31 ENFSI DNA Working Group Meeting,
October 21, 2009.
3 Zamir A, Oz C, Wolf E, Vinokurov A, Glattstein B. J Forensic Sci,
V 49: 68-70 (2004).
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A52  Comparison of Room Temperature Forensic

DNA Extract Sample Preservation Methods

Kevin J. Kramer, BS*, Marshall University Forensic Science Center, 1401
Forensic Science Drive, Huntington, WV 25701; Brent Myers, MS, West
Virginia State Police, 725 Jefferson Road, South Charleston, WV 25309;
Heather Harrah-Lea, MS, Marshall University DNA Laboratories, 1401
Forensic Science Drive, Huntington, WV 25701; and Pamela J. Staton,
PhD, Marshall University Forensic Science Center, 1401 Forensic
Science Drive, Huntington, WV 25701

After attending this presentation, attendees will be informed of room
temperature DNA sample preservation methods.

This presentation will impact the forensic science community by
informing the community about the potential of room temperature sample
preservation of DNA extracts.

In most cases, only a portion of the entire DNA extract volume is
consumed during forensic analysis. Once extracted, the remaining DNA
is typically stored in a refrigerator at 4°C, a freezer at -20°C or at -70°C
for long-term storage to avoid sample degradation. While these are
acceptable DNA storage methods, use of refrigerators and freezers may
be viewed as costly when factoring in the individual cost to purchase and
maintain as well as energy and space requirements. The potential loss or
degradation of evidentiary samples when such systems fail must also be
taken into consideration as well as when refrigeration and/or freezers are
not readily available. For these reasons, alternative room temperature
biological evidence storage systems and methods are of interest to most
forensic DNA units.

Historically, forensic DNA has been stored dry and/or cold since
these conditions reduce the rate of bacterial growth or degradation by
DNases. This study evaluated three room temperature storage techniques

which included; Whatman® Micro FTA cards, QIAsafe™ DNA Tubes,
and sterile swabs. Swab samples were dried using the SafeSwab™ swab
dryer, and a contamination study was conducted to ensure that the drying
process would not cause cross contamination.

Sample types tested included liquid blood, dried trace blood, hair,
buccal swabs, sweat/wearer, mock sexual assault, and touch DNA. All
samples were extracted with Promega’s DNA IQ™ system on the
BIOMEK® 3000 Laboratory Automation Workstation, quantified with
Applied Biosystems Quantifiler Duo® Quantification Kit on Applied
Biosystems 7500 Sequence Detection System, and amplified using
Promega’s multiplex STR PowerPlex® 16 system and capillary
electrophoresis run on ABI Prism® 3130x| Genetic Analyzer. Raw data
from the 3130x| was analyzed using Genemapper® ID v3.2.1. To test the
efficiency of each storage technique, samples were eluted in TE buffer
and recovered at two weeks, six weeks, and finally six months. Each
method was evaluated according to its ability to provide the highest
recovery of DNA, as well as to provide a quality profile as compared to
the initial quant value and profile obtained from the sample.
Preservation, Storage, DNA

A53 Optimizing DNA Storage at Room
Temperature: Teflon vs. Polypropylene

Tubes With and Without Polymers

Erica DiNaro, BS, Clarissa Trogdon, BS, and Steven B. Lee, PhD*, San
Jose State University, One Washington Square, Macquarrie Hall 521, San
Jose, CA 95192

After attending this presentation, attendees will have a better
understanding of technologies used for long term storage of low quantity,
low quality DNA samples at room temperature as compared to -20 °C
freezer storage. Attendees will also learn how teflon coated storage tubes
may have an affect on the retention of DNA samples and also how newly
designed polymers are able to aid in the recovery and stabilization of low
quantity, low quality DNA samples over time.

This presentation will impact the forensic science community as
results from this project may provide a more cost efficient way of storing
low quantity, low quality DNA samples. A combination of commercially
available polymers and teflon coated tubes appear to protect the samples
at room temperature from damage and maximize recovery. Furthermore,
replacement of cold with room temperature storage will result in reduced
energy consumption.

Storage of DNA samples is of paramount importance in forensic
DNA, epidemiological, clinical and virtually any genetic database
laboratory. There is always the possibility that cases may be re-opened
and any stored DNA sample may need to be re-tested. This is especially
important when the amount of sample is limited.

Biological evidence may be consumed with the result that the DNA
extracts may be the only remaining genomic resource to retest and test
with new technologies for retrospective and prospective testing. Optimal
storage of DNA is therefore critical to retrospective (retesting) or
prospective (downstream analysis with additional or new genetic
markers) testing. In addition to sample quantity, intrinsic differences in
sample types resulting in differences in quality, extrinsic differences in
the storage buffers especially ionic strength, tube surface type, exposure
to UV and temperature of storage may lead to differences in the ability to
recover and re-test the sample.

Previous DNA storage studies indicate that DNA samples stored in
polypropylene tubes resulted in a lower DNA recovery than when stored
in Teflon. One potential explanation is that DNA may be retained within
the chemical lining of the polypropylene tubes. Additionally, DNA
storage in a new polymer, SampleMatrix (SM), at room temperature has
been found to result in higher DNA recovery than those frozen without
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SM.! Thus, the hypothesis states that Teflon tubes with SM will preserve
samples more efficiently and increase the amount of DNA recovery
versus those stored in polypropylene tubes.

Replicate dilutions of control DNA at 0.5, 0.25, and 0.05 ng/uL were
prepared and quantified by qPCR to provide a starting baseline
concentration of the amount of DNA. Enough replicates were prepared
to be sampled at three days, seven days, three months, six months and one
year in either Teflon or polypropylene tubes with and without SM at room
temperature or as frozen liquid extracts at -20°C. Temperature and
humidity were controlled in an environmental dry storage chamber with
desiccant and electronically monitored over time with an electronic
humidity and temperature logger.

Quantity and quality of the recovered DNA samples were evaluated
using agarose gel electrophoresis; qPCR and fluorescent multiplex short
tandem repeat amplification followed by capillary electrophoresis.
Comparison of peak heights from replicate samples stored under different
conditions was performed to evaluate differences in quality and quantity
of recovered DNA. It is expected that recovery of DNA samples stored
in Teflon with SM will outperform either treatment alone and will be
better than those stored at -20°C.

Results from the first two time points were unexpected: Samples
stored in polypropylene tubes at -20°C had a higher overall rate of DNA
recovery than samples stored in Teflon with or without SM at room
temperature and -20°C. Surface tension of DNA samples stored within
the Teflon may have resulted in inaccurate recovery of the DNA. Results
from the additional analyses of replicates stored for three months and six
months will be reported.

This research was supported by NSF-REU grant.
Reference:
I Lee SB, Crouse CA, Kline MC: Optimizing storage and handling
of DNA extracts; Forensic Sci Rev 22:131; 2010.
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A54 Fundamental Measurements for Trace
Detection of Energetic Materials

Thomas J. Bruno, PhD*; Tara M. Lovestead PhD; and Jason A.
Widegren, PhD; National Institute of Standards and Technology, 325
Broadway, Boulder, CO 80305

After attending this presentation, attendees will have an understanding of:
(1) the importance of thermophysical and analytical properties in the
detection of explosives; and, (2) the impact of reliable measurements and
models of thermophysical properties of explosives.

This presentation will impact the forensic community by providing
familiarity with thermophysical property and analytical measurements
that are of importance in characterizing explosive vapors.

The continuous emergence of new and non-standard explosive
compounds necessitates the need for reliable explosive detection devices.
This presentaion represents the work on fundamental measurements that
enable the development of such devices. Vapor detection methods for
sampling and detecting energetic compounds that may be components of
improvised explosive devices (IEDs) are very attractive because they are
sensitive, selective, and afford non-invasive, standoff detection. To
develop reliable vapor detection devices for energetic materials, it is
necessary to know: (1) what; and, (2) how much is in the vapor phase
above the energetic material or IED. The method presented both
identifies and quantifies components (even trace components of low
volatility) above energetic materials with very low uncertainty. This
method, a modified purge and trap approach, makes use of cryoadsorption
on short alumina-coated porous layer open tubular (PLOT) columns. To
illustrate this method, headspace measurements on practical military and
industrial plastic bonded explosives (PBXs) including tagged C-4,
Semtex-1A, Semtex-H, detonating cord (detcord), and sheet explosive

(Detaflex) are shown. Components of the headspace were identified and
quantitated as a function of temperature and are presented in the form of
van’t Hoff equations. The linear relationship of the recovered mass as a
function of inverse collection temperature reveals the predictive
capabilities of the methodology. Thus, the necessary data for
standardization and calibration of current and emerging in-the-field vapor
detection devices is possible. This study also presents a novel apparatus
and method for detecting and quantifying the permeation of hydrogen
peroxide (H5O,) through polymer barriers (i.e., plastic bottle and
containers). Measurements have been performed with 35% and 50%
hydrogen peroxide by weight. Polymer barriers of several thicknesses
made from polyethylene terephthalate (PET), both high and low density
polyethylene (HDPE and LDPE), polylactic acid (PLA), and
polypropylene (PP) were tested. Analytical methods were also used to
measure two fundamental thermodynamic properties, vapor pressure
(pgat) and enthalpy of adsorption (AH, ), that are critical to the detection
of energetic materials. pg, for three mononitrotoluene compounds was
measured (which are used as detection taggants in plastic explosives)
with a gas saturation apparatus. In this type of apparatus a carrier gas
stream is saturated with the vapor of a condensed phase. The vapor is
then stripped from a measured volume of the carrier gas, the amount of
vapor is determined analytically, and pg,, is calculated by assuming ideal
gas behavior. Gas-solid chromatography was used to measure the AH, 44
for a variety of fuel-like compounds (acetone, benzene, n-alkanes, etc.)
on concrete. This work is part of a larger project to study the surface
energetics of chemicals on construction materials.

Adsorption, Explosives, Vapor Pressure

A55  Application of Pressure Cycling Technology
(PCT) in Differential Extraction

Deepthi Nori, MFS*, 1340 Southwest 102 Court, Miami, FL 33174; and
Bruce R. McCord, PhD, Florida International University, Department of
Chemistry, University Park, Miami, FL 33199

After attending this presentation, attendees will understand a new
method for the differential extraction of DNA from sperm and epithelial
cells in sexual assault casework.

This presentation will impact the forensic science community with a
better understanding of how pressure cycling technology can be used to
speed up and simplify the extraction process.

One of the stumbling blocks in obtaining a successful male genetic
profile in sexual assault cases involves the separation of the evidence left
behind by the perpetrator from that of the victim’s. Conventional
differential extraction method used for the separation of DNA from sperm
and epithelial cells is time consuming and requires expertise. It is
imperative to develop a method that addresses the issues of time,
efficiency and ease of use.

Pressure cycling technology sample preparation system (PCT SPS)
is a novel method that involves the use of pressure to disrupt tissues, cells
and cellular structures enabling the recovery of their components. This
research has utilized a commercially available instrument from Pressure
Biosciences with a hydrostatic pressure chamber that generates
alternating cycles of ambient and high pressure up to 35000 psi resulting
in the lysis of cells Sample cells are placed in liquid suspension in
microtubes and subjected to a range of on and off pressure pulses in an
attempt to isolate and recover DNA. The microtubes are made from a
fluoropolymer that renders them chemically resistant to improve sample
recovery and limit adsorption.

The current study involves the application of pressure cycling
technology in the extraction of nucleic acids from sperm cells and vaginal
epithelial cells. The cells were suspended in 1X PBS buffer (pH 7.4) and
subjected to 5,000 psi- 35,000 psi pressure in increments of 5,000 psi
accompanied by varying number of cycles to determine the conditions at
which one type of cell could be lysed differentially over the other.
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Samples were placed in microtubes and introduced into the pressure
chamber. This pressure treatment was followed by phenol chloroform
isoamyl alcohol purification to obtain a clean DNA sample devoid of salts
and proteins for successful downstream analysis. The purified DNA was
quantified with Alu-based real-time PCR method using SYBR green.
The initial studies indicate the potential of PCT application in
analyzing samples from sexual assault cases in particular indicating
improved extraction of sperm DNA at high pressures when compared to
epithelial cells. Overall these results provide new opportunities to
explore the ability to generate male DNA profile by selectively lysing
sperm cells from mixtures.
Differential Lysis, Pressure, Sexual Assault

A56 Evaluating the Applicability of Direct
Polymerase Chain Reaction (PCR)
Techniques to Samples from Human

Skeletal Remains

Krista E. Latham, PhD*, University of Indianapolis, Biology
Department, 1400 East Hanna Avenue, Indianapolis, IN 46227; and
Megan E. Madonna, BS, 4510 Marcy Lane, Apartment 40, Indianapolis,
IN 46205

After attending this presentation, attendees will understand the
possibility of using direct polymerase chain reaction (PCR) methods to
perform genetic analysis on human skeletal remains. The ability to
conduct direct PCR would potentially reduce the amount of biological
sample destroyed for DNA isolation, as well as decrease the time and cost
constraints of creating a genetic profile from skeletal DNA for positive
identification purposes.

This presentation will impact the forensic science community by
introducing a new tool that can potentially be employed in the positive
identification of human skeletal remains via DNA analysis. It is
important that the forensic community be aware of such advances that can
decrease the amount of valuable biological evidence destroyed in
attempts at producing a genetic profile.

Positive identification of skeletonized human remains using DNA
analysis is becoming more and more frequent within the forensic
community. While the forensic anthropologist plays an important role in
estimating the descendant’s biological characteristics such as age, sex and
ancestry, as well as other essential tasks like ascertaining perimortem
trauma, estimating the postmortem interval and identifying factors that
have altered the remains since the time of death, the actual positive
identification of human skeletonized remains is often the job of the
forensic odontologist or DNA analyst. The process of obtaining
analyzable DNA from bone has traditionally been a destructive, timely
and costly process. While the starting amount of osseous material
required for DNA analysis has decreased significantly over the past
decade, many forensic DNA labs still require one or two whole bones
from the decedent for analysis. As an expert in the human skeleton, the
forensic anthropologist is often consulted regarding the appropriate bones
or amount of bone to be submitted for DNA analysis.

The isolation of DNA from human cells entails the disruption of the
structural components of the cells enclosing the nuclear and
mitochondrial DNA. This process is simpler in a soft tissue cells in which
the components are mostly fluid and membranous. The process becomes
increasingly difficult in bone cells as the structural components also
consist of a calcified extracellular matrix. Isolation of skeletal DNA has
traditionally required the disruption of the inorganic hydroxyapatite
structure of the osseous tissue, followed by a disruption of the organic
collagen component of the osseous tissue, and finally the purification of
the genetic material. Dependent upon the particular lab protocols, kits or
chemical reagents used the process can require several grams of
powderized bone, several weeks of preparation and hundreds of dollars

per sample. Recent advances in DNA analysis from soft tissue have led
to the development of direct PCR techniques in which a microscopic
piece of tissue, with no prior DNA purification, could be added directly
to a tube prepared for PCR amplification. Such a scientific advancement
saves copious amounts of time, expense and sample destruction.

This pilot experiment was designed to test the Finnzymes Phire®
Animal Tissue Direct PCR Kit (New England BioLabs) using human
bone as a source of template DNA. The study employed bone samples
excised from two temporal periods: a modern bone from a recent death
and an historic bone dating to a 19" century Euro-American cemetery. A
small piece of bone (less than 0.2 grams) was powderized, and several
grains of bone powder were directly added to the PCR tube. PCR
amplifications targeted both a nuclear DNA locus and a mitochondrial
DNA locus, as both are commonly employed in forensic DNA analyses.
The direct PCR technique was found to amplify both loci from both
temporal samples, although the results were not consistently repeatable.
The preliminary results indicate that while it is possible to employ direct
PCR techniques to human skeletal material it still requires
significant optimization.

Skeletal DNA, Direct PCR, DNA Amplification

A57 Impact of Additional STR Loci on Random
Match Probability Calculations and

Kinship Analysis

John M. Butler, PhD*, Carolyn R. Hill, MS, David L. Duewer, PhD, and
Kristen E. Lewis O’Connor, PhD, National Institute of Standards and
Technology, 100 Bureau Drive, MS 8312, Gaithersburg, MD 20899

After attending this presentation, attendees will understand the value
of additional autosomal STR loci in performing random match
probability calculations, DNA database searches, and kinship analysis
involving close relatives.

This presentation will impact the forensic science community by
showing how DNA database searches and kinship analysis can be
benefitted by additional STR loci.

Since their selection in November 1997, genetic information from a
core set of 13 autosomal short tandem repeat (STR) loci have been
required by the FBI for upload of DNA profiles to the national DNA
database.'? Unfortunately, only eight of the current 13 United States core
loci overlap with data being gathered in the United Kingdom and most
other European nations. Thus, international DNA comparisons can be
hindered by lack of information overlap. As the United States considers
expansion to additional core loci, recently adopted and previously used
European STR markers should be considered to provide greater
capabilities for international comparisons where needed. The European
forensic DNA community has expanded the number of core loci for the
same reason that the United States must do the same in the very near
future—concern over potential adventitious matches between DNA
profiles when trillions of comparisons are being performed with DNA
database searches involving millions of profiles.

In November 2009, the European Union adopted five new autosomal
short tandem repeat (STR) loci as part of their expanded European
Standard Set (ESS). These new ESS STR loci, which include D12S391,
DI1S1656, D2S441, D10S1248, and D22S1045, were selected based on
discussion over the past few years within the European Network of
Forensic Science Institutes (ENFSI).>* 1In the past year, Promega
Corporation and Applied Biosystems have released new STR kits to
enable coverage of these additional loci as well as the highly polymorphic
locus SE33.

The probability of identity with different sets of loci will be
illustrated in order to help assess the benefits of adding additional loci to
the current 13 CODIS core loci. In addition, likelihood ratio calculations
with parent-offspring, full siblings, and half-siblings will be shown.

50

* Presenting Author



References:

I Budowle, B., et al. (1998). CODIS and PCR-based short tandem
repeat loci: law enforcement tools. Proceedings of the Second
European Symposium on Human ldentification, pp. 73-88.
Madison, Wisconsin: Promega Corporation. Available at
http://www.promega.com/geneticidproc/eusymp2proc/17.pdf.

- Butler, J.M. (2006). Genetics and genomics of core short tandem
repeat loci used in human identity testing. J. Forensic Sci., 51,
253-265.

3 Gill, P, et al. (2006) The evolution of DNA databases-
Recommendations for new European STR loci. Forensic Sci. Int.
156: 242-244.

- Gill, P, et al. (2006) New multiplexes for Europe-amendments
and clarification of strategic development. Forensic Sci. Int. 163:
155-157.

Forensic DNA, New STR Loci, Kinship Analysis

A58 Indicting John Doe by His DNA — A DNA

Analyst’s Perspective

Noelle J. Umback, PhD*, and Marie Samples, MS, Office of the Chief
Medical Examiner, Department of Forensic Biology, 421 East 26th Street,
New York, NY 10016

After attending this presentation, attendees will learn about Grand
Jury presentations against DNA profiles in unsolved cases. These
indictments have the potential to be amended to include the individuals’
names if the cases are solved in the future.

This presentation will impact the forensic science community by
demonstrating how John Doe indictments in New York City have created
the potential for prosecution of heinous crimes which otherwise would
move beyond the reach of the law.

For the last decade, the District Attorney’s Offices (DAOs) in New
York City have been making use of the John Doe Indictment as an
instrument to stop the clock before the statute of limitations has run out.
This method has been used extensively during the “DNA era” for sexual
assault cases that occurred before DNA testing was available. These
cases were tested years after the incidents occurred, but before their
statutes of limitation had expired; on occasion, indictments were filed
only days before the deadline. In 2006, the laws of the State of New York
changed to allow sexual assaults to be prosecuted at any time after the
incident when there is DNA evidence available. Previously to that, there
was a five year statute of limitations for the prosecution of sexual assaults
when the offender was known, with an additional five year extension
when the offender was unknown. Other felonies (except homicides) have
a five year statute within the State of New York.

Beginning in 2000, a joint project was undertaken by the New York
City Police Departmen (NYPD), the five District Attorneys’ Offices, and
the Office of the Chief Medical Examiner (OCME) Department of
Forensic Biology, to perform DNA testing on sexual assault kits collected
during the years before it became standard for every NYC kit to be tested.
This included approximately 17,000 kits, which were analyzed by three
commercial labs and entered into CODIS by the Department of Forensic
Biology. The “NYC Rape Kit Backlog Project” has been described
previously at various forums.

Because these backlog cases dated back as far as 1989, many
hundreds were already past the statute of limitations before testing even
commenced. The most that could be done for them was to link up
patterns and report any confirmed offender matches for the record. The
majority, however, were cases where the statute of limitations had not yet
expired. The inaugural John Doe indictment was filed in 2000 against the
“East Side Rapist,” a notorious Manhattan serial offender active from
1995-1997, who remains unidentified. As the Rape Kit Backlog Project
progressed, the DAOs identified certain cases they desired to attempt to
prosecute and the John Doe Indictment Project (as described in a 2003

press release by Mayor Bloomberg) went into high gear. Generally the
cases were chosen because they were especially violent, had children as
victims, were part of a rape pattern, or had other extenuating
circumstances. Other characteristics of candidate cases were that the
offender remained unknown, and therefore the case unsolved, despite due
investigative diligence including CODIS; the victim being available and
willing to testify; and that there was a single-source male DNA profile in
the case (in order to cite statistics showing the profile was expected to be
unique in many world populations’ worth of people).

For a DNA analyst, a John Doe indictment in NYC is very similar to
Grand Jury testimony where the perpetrator has been identified. There is
a voir dire, background questions about what DNA is and how the testing
works, and specific information about the case at hand. However, instead
of proceeding to state that “the DNA in this case is the same as that of...,”
the statement is “the DNA in this case came from an individual with the
following DNA profile” at which point the numeric profile must be read
by the analyst into the record. If the Grand Jury votes a True Bill
(meaning, votes to indict) “John Doe with known profile,” the charges are
filed and the statute of limitations clock is effectively stopped. Then it is
simply a matter of waiting for a database match to occur, and thereafter
amending the indictment to the name of now-identified perpetrator.

Dozens of John Doe indictments have been obtained in New York
City in the last several years; however, only a small number have been
later matched to a known individual via CODIS and converted to active
indictments. Many of those which were converted have resulted in guilty
pleas or verdicts.

Issues to be weighed when considering the use of John Doe
indictments will be offered, as well as illustrative examples as
time allows.

John Doe Indictment, Statute of Limitations, DNA Testimony

A59 Forensic Tissue ldentification Based on

DNA Methylation

Adam Wasserstrom, PhD*, Dan Frumkin, PhD, and Ariane Davidson,
PhD, Nucleix Ltd., 27 Habarzel Street, Tel-Aviv, 69710, ISRAEL; and
Bruce Budowle, PhD, University of North Texas Health Science Center,
Forensic & Investigative Genetics, 3500 Camp Bowie Boulevard, EAD
310, Fort Worth, TX 76107

After attending this presentation, attendees will become acquainted
with a new approach to forensic tissue identification based on
methylation analysis.

This presentation will impact the forensic science community by
demonstrating the potential of DNA methylation-based forensic tissue
identification and the advantages of this approach over existing methods.

Identifying the source tissue of biological material found at crime
scenes can be very informative in a number of cases. Current visual,
catalytic, enzymatic, and immunologic tests for presumptive and
confirmatory tissue identification are applicable only to a subset of
samples, suffer limitations such as low specificity, can lack sensitivity of
detection, and are substantially impacted by environmental insults.
Moreover, these assays are incompatible and thus cannot be multiplexed
and are less amenable to automation. In addition their results are
operator-dependent. A better alternative approach is tissue identification
based on messenger RNA (mRNA) and microRNA (miRNA); however,
RNA is not as stable as DNA and requires the use of non-standard
procedures by forensic laboratories.

A DNA-methylation based assay for forensic tissue identification
can serve as an alternative and potentially overcome the limitations
associated with extant methods. In mammalian DNA, methylation occurs
at the C5 position of cytosine in some CpG dinucleotides. In the human
genome 70 - 80% of all CpGs are methylated, while unmethylated CpGs
are mainly grouped in “CpG islands” positioned at the 5’ ends of many
human genes. The exact biological function of DNA methylation remains
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poorly understood, however differential methylation patterns between
different tissues have been demonstrated. Previous research found
genomic loci that are consistently methylated and other loci that are
consistently unmethylated in natural human DNA samples extracted from
forensically relevant tissues, and showed that they could be used to
differentiate between natural and artificially synthesized DNA. Herein
genomic loci were utilized that were found to be differentially methylated
between forensically relevant tissues forming the foundation of a DNA-
based forensic tissue identification assay.

The presentation will demonstrate a DNA-based assay that performs
tissue identification based on detection of tissue-specific methylation
patterns. DNA samples are subject to digestion by a methylation-
sensitive restriction endonuclease followed by multiplex amplification of
specific genomic targets with fluorescent-labeled primers, capillary
electrophoresis of amplification products, and automatic signal analysis
by dedicated software, yielding the source tissue of the sample. The
single tube assay was designed for easy integration by forensic
laboratories (as the assay utilizes the same platforms as current forensic
STR profiling). Moreover, the system is fully automatable, provides
operator-independent results, and allows combining tissue identification
with profiling in a single procedure.

Results will be presented of the tissue identification assay performed
in two modes: as a standalone assay and combined with DNA profiling.
The assay was tested on 50 DNA samples from blood, saliva, semen, and
skin epidermis, and source tissue was successfully identified in all cases.
Detection of semen and DNA profiling were combined into one assay and
the ability to detect mixtures of semen and saliva in various ratios was
demonstrated. The assay correctly detected semen in all samples where
it was present, and the calculated percentage of semen was comparable to
the fraction of semen in the samples.

Tissue Identification, Differential Methylation, Forensic Science

A60 A Tale of Two Cities: Testing Your Rape Kit
Backlog — Two Very Different Approaches

Melissa Mourges, JD*, and Martha Bashford, JD*, New York County
District Attorney’s Office, One Hogan Place, New York, NY 10013; and
Dean M. Gialamas, MS*, Los Angeles County Sheriff, Scientific Services
Bureau, 1800 Paseo Rancho Castilla, Los Angeles, CA 90032

After attending this presentation, attendees will be able to compare
two different approaches to testing a jurisdiction’s rape kit backlog. In
one case, a forklift approach was taken and every kit of a 17,000 kit
backlog was tested; in another, kits were triaged and carefully screened
for maximum efficiency.

This presentation will impact the forensic science community by
demonstrating results of two different approaches to backlog testing.
Attendees can determine whether the most efficient approach is the best
approach and compare outcomes in terms of cost, time, and whether the
crimes were solved.

In 2000, when New York City’s DNA lab joined CODIS, the New
York Police Department (NYPD) and the Office of the Chief Medical
Examiner (OCME) decided to tackle New York City’s backlog of
untested rape kits. At that point there were close to 17,000 sexual assault
evidence kits in storage. After entering into contracts with three private
laboratories, the NYPD began shipping close to 200 kits per month to
each lab, for a total of 600 kits per month.

Because rape evidence kits are collected from victims at the very
start of an investigation, they had been stored with only a police evidence
voucher and no accompanying paperwork containing details of the crime
or name of the suspect. This made it difficult, expensive, and time
consuming to determine whether the case underlying each kit was
prosecutable, whether an arrest had in fact been made, and if so, the
disposition in court. In addition, the statute of limitations on thousands of
cases was ticking away. For these reasons, a decision was made to test

every single kit in the order they were removed from storage, with no
regard to the status of the case.

In Los Angeles County, the decision to tackle the backlog of untested
rape kits was based on policy changes. In 2008, increased media attention
due to backlogs reported in Los Angeles City and pressure from rape
treatment centers and victim advocate groups convinced the Sheriff and
County Board of Supervisors to direct the crime lab to locate and examine
all untested sexual assault kits.

After hand counting all 6,700 kits from the Sheriff’s Department and
its 87 client municipal law enforcement agencies, the crime lab devised a
triage plan. The goal was to prioritize testing of kits most likely to get
predators off the street in the fastest way possible. This required
significant upfront administrative work to determine the status of the
cases represented by each untested kit. Prior to testing, every agency was
sent a detailed questionnaire to determine which category a kit fell into:
Category 1, the highest priority, involved kits with unknown suspects,
where DNA testing could potentially identify the perpetrator. Categories
2 through 6 involved known suspects, cases rejected by prosecutors, cases
already adjudicated, cases where the police agency did not fill out the
questionnaire, and cases where it could not be established whether a
crime was actually committed. Ultimately, every kit was slated to be
tested, regardless of investigative need.

Comparing statistics regarding crimes solved and costs involved will
help jurisdictions facing backlog reductions to decide whether either
approach meets their needs.

Rape Kit, Backlog Testing, Outsource Labs

Team Effort: A Mid-Size DNA Lab’s
Approach to a Large Scale
Validation Project

A6l

Kristy Kadash, PhD*, Colorado Bureau of Investigation, Department of
Public Safety, 690 Kipling Street, Suite 3000, Denver, CO 80215

After attending this presentation, attendees will understand the
approach taken by the Colorado Bureau of Investigation laboratory to
complete a large scale validation project involving a unique combination
of commercial products through collaboration with the associated
manufacturers and private laboratories.

This presentation will impact the forensic science community by
providing an alternative to conventional models of laboratory validation.
It will also provide some lessons learned by the CBI laboratory during the
validation process.

In 2008, the Colorado Bureau of Investigation (CBI) laboratory
Biological Sciences section launched a large scale validation project
intended to improve efficiency. The National Institute of Justice DNA
Backlog and Capacity Enhancement grants awarded to the CBI lab in the
years 2006 through 2009 provided the funding for this long-term plan.
This project involved new extraction chemistry, new STR amplification
kits, and a liquid handling system to automate the extraction, quantitation,
normalization, and amplification steps of the DNA analysis process.

Preliminary evaluations of extraction kits, STR kits, and robotic
platforms were conducted initially in order to select the products that best
fit the laboratory’s need. A series of known samples and mock evidence
samples were prepared to examine the DNA yield of three commercial
DNA extraction kits and the profile quality of two single reaction STR
amplification kits. Various robotic platforms were evaluated by
conducting visits to four different forensic DNA laboratories that had
already validated and were using robots either in casework, databasing, or
research capacities. As per Colorado state fiscal rules, a competitive bid
was opened for robotic platforms that met the requirements compiled
during the various site visits. At this time, all of the components of the
validation project were determined, including the commercial kits and
robot manufacturer.
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At the beginning of this project, the CBI Biological Sciences section
was comprised of 15 analysts in three laboratories across the state. As
with most forensic DNA facilities, the section was under tremendous
pressure to improve turnaround time and decrease case backloads in the
face of increasing case submissions and budgetary restraints. Analysts
could not be spared the time necessary to complete a thorough validation
of this magnitude. As a result, it was decided that the CBI Biological
Sciences section would employ a private lab to assist in the project.
Another competitive bid was opened to contract a laboratory to design an
efficient plan to incorporate all aspects of validating an extraction kit, a
CODIS STR kit, a mini-STR kit, and a robotic liquid handler. The
analysts in the CBI laboratories would conduct the experiments to gain
the important hands-on experience with the new techniques. The contract
laboratory would then analyze the experimental data provided by CBI
analysts and prepare and organize the validation summary according to
the requirements listed in Standard eight of the most current version of the
FBI Quality Assurance Standards document.

This team approach to validation, a collaboration of a caseworking
DNA laboratory and a private contract laboratory, was intended to
provide an efficient and effective means for a mid-size lab to successfully
accomplish a large scale validation project. As the project evolved, the
team encompassed not only the private contract lab, but also the
manufacturers of the products used in the validation. The combination of
extraction kit, STR kits, and robotic platform that the CBI lab was
intending to validate had not been done before. As a result, the CBI was
involved in bringing together application specialists and researchers from
all of the manufacturers in order to troubleshoot the numerous issues
encountered. Not only did this benefit the CBI laboratory, but it also
provided each of the manufacturers with the opportunity to expand their
product capabilities.

Validations, Robotics, STR

A62 The Optimized Use and Recovery of DNA
From Tape Lifts

Shannon R. Peters, BS*, and David R. Foran, PhD, Michigan State
University, Forensic Science Program, 560 Baker Hall, East Lansing,
MI 48824

After attending this presentation, attendees will become familiar
with the efficacy of multiple types of adhesive tape used to collect cells,
as well as multiple methods for the retrieval of cells from the tape.

This presentation will impact the forensic science community by
identifying efficient methods for using adhesive tape to collect cells.
These methods can then be applied to various crime scene items from
which a DNA profile is desired.

There has been minimal research into what type of tape is best suited
for the collection of cells, or how to retrieve DNA from adhesive tape,
despite the potential benefits. For instance, tape lifts may prove more
effective on clothing than a moistened swab, given that the wetting agent
may actually soak into the cloth. Likewise, there is the potential for a
suspect to leave behind skin cells on tape used in a crime, such as holding
together components of an improvised explosive device or sealing a
container to prevent its opening.

The goal of this study was to identify the most effective tape(s) for
collecting cells for subsequent DNA analysis by comparing the DNA
yields from multiple types of tape (e.g., invisible tape, electrical tape,
packing tape, surgical tape, fingerprint lifting tape, etc.). Different
recovery techniques were also compared, including the use of foam or
cotton swabs moistened with different adhesive removers, digestion
buffer, and water. The isolated DNA was characterized throughout using
commercial STR kits to ensure recovered DNA was of a quantity and
quality adequate for analysis.

In preliminary experiments, known volumes of blood were spotted
directly on the tape. Swabs moistened with one of the agents were used

to wet the tape, loosen the cells, and collect as much of the stain as
possible. DNA was then extracted organically and quantified using Real
Time PCR to determine what percentage of the blood had been retrieved.
Next, known volumes of blood were allowed to dry on Petri dishes and
then lifted with tapes; any cells remaining on the surface of the dish were
collected on a swab moistened with digestion buffer. Cells were again
removed from the tape lifts using the solutions above, followed by
extraction and quantification of the DNA.

Previous studies examining the isolation and purification of DNA
from tape lifts have generally employed Chelex extractions; however,
these are rarely conducted in crime labs today. For this reason, the more
widely used organic extraction was compared to a commercially available
kit using methods optimized in the tape lift portions of the study.

Taken together, the results show the utility of using tape to collect
DNA from surfaces that may be associated with a crime scene, including
clothing and firearms. Tape may likewise serve as a source of DNA from
the perpetrator or someone involved in the crime. Clearly optimizing
cellular retention on tape, along with its subsequent recovery and DNA
analysis, is of prime importance if such adhesives are to be widely used
by the forensic community.

DNA, Tape Lifts, Adhesive Remover

A63 DNA Analysis and Document Examination:

Impact of Technologies on
Respective Analyses

Lauren Parsons, MSc, ESR, Auckland, NEW ZEALAND; Sue Vintiner,
BSc*, ESR, 120 Mount Albert Road, Mount Albert, Private Bag 92021,
Auckland, NEW ZEALAND; and Gordon Sharfe, Central Police Station,
Wellington, NEW ZEALAND

After attending this presentation, attendees should appreciate how
best to maximize evidence from documents that require DNA testing and
document examination.

This presentation will impact the forensic science community by
improving evidence obtainable from document exhibits.

With the enhanced sensitivity of specialized DNA profiling
techniques there is now an increased demand to undertake DNA analysis
on a range of samples that contain low amounts of template DNA
(LtDNA). DNA can be deposited on a document by the writer of a
ransom note, for example. Epithelial cells are likely to transfer from
various parts of the hand and lower arm when these areas come in contact
with the document during writing. Cellular material may also fall onto
the document from the face and clothing. Therefore, DNA profiles from
documents may provide useful probative evidence, particularly in
conjunction with evidence obtained through document examination
techniques. This research evaluated the ability to recover DNA from
touched documents while maintaining the integrity of the document, so as
to maximize the evidence from forensically examined documents. To
ascertain which places on a document were most frequently touched
when writing, a group of volunteers were asked to write a set paragraph
and on completion, fold the document into an envelope, while being
observed by the researcher. The writing observation study indicated that
there were significant points of contact between the writer and the
margins, central face area, and fold lines of the document. Non-invasive
sampling methods were tested so that the integrity of the document could
be maintained for subsequent examinations. Wet/dry swabbing and
dry/dry swabbing were both found to be equally effective at recovering
DNA from paper, however difficulties were experienced with a tape-
lifting method tested. The amounts of DNA recovered from the most
commonly touched places were determined. These showed that the best
sampling site for the recovery of touch DNA from documents were the
fold lines of the document, as these samples consistently provided the
highest DNA yields among the participants. This was not an unexpected
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finding. When a document is folded, there is heavy pressure applied to
flatten and crease the paper and this contact allows loosely adhering
epithelial cells from the hands to transfer to the paper. DNA was also
recovered from other sampling sites, including the face of the document
and the top corners. DNA profiling results were successfully obtained
after targeted sampling. DNA inhibitory effects were also evident in a
number of the samples profiled, with DNA results being obtained after
dilution of the extract.

This research also investigated the impact of document examination
techniques on DNA recovery. Commonly employed document
examination techniques; the electrostatic detection apparatus, UV light,
and the video spectral comparator were investigated to determine their
effect on DNA recovery. The results indicated that the ESDA
examination had the most deleterious effect on DNA recovery.
Furthermore, the impact of DNA recovery on subsequent document
examination techniques were examined with results indicating that DNA
sampling from fold lines, by swabbing, had the least impact on
subsequent document examinations. The findings from this research, and
those of a larger investigation, assisted in recommending best practice
guidelines for the examination of documents by forensic biologists and
document examiners. The findings also indicated how the two disciplines
could be coordinated in such a way so as to maximize the evidentiary
value of document exhibits.

Document, DNA, Touch

A64 The Effect of Cyanoacrylate Fuming on
DNA Recovery From Post-Deflagrated IEDs

Stephen K. Gicale, MS, Michigan State University, Forensic Science
Program, 560 Baker Hall, East Lansing, MI 48824; Timothy Ketvirtis,
BS, Michigan State Police Bomb Squad, 42899 Merrill Road, Sterling
Heights, MI 48314; and David R. Foran, PhD*, Michigan State
University, Forensic Science Program, 560 Baker Hall, East Lansing,
MI 48824

After attending this presentation, attendees will learn about the pros
and cons of cyanoacrylate fuming shrapnel from deflagrated pipe bombs
as it affects subsequent DNA isolation and analysis.

This presentation will impact the forensic science community as it is
not currently known if cyanoacrylate fuming is advantageous for later
DNA isolation by helping to retain cells on the fumed item or
disadvantageous due to interference with subsequent DNA analysis.

Previous research has shown that it is possible to generate handlers’
DNA profiles from post-deflagrated improvised explosive devices (IED).

This is beneficial as fingerprints rarely survive the heat and flame of the

deflagration. However, it is still standard practice to send IED
components to trace evidence and latent print units for examination.
During this process, the components are often cyanoacrylate fumed in an
effort to enhance any latent prints. If no prints or other individualizing
evidence is found, the components may be sent to the DNA unit in an
attempt to recover cells shed by the assembler of the device.

Earlier studies on producing DNA profiles from deflagrated IEDs
and/or components associated with them (e.g., triggering devices,
packaging) have been increasingly successful. However, those items
were not fumed or otherwise preprocessed, as they typically would be in
a crime laboratory. To examine what effect cyanoacrylate fuming might
have on DNA analysis from IEDs, 24 pairs of pipe bomb components
(steel end caps and one foot lengths of one inch steel pipe) were handled
by volunteers. The bomb pairs were then assembled and filled with
smokeless powder by members of the Michigan State Police bomb squad.

The bombs were deflagrated under controlled conditions and the
fragments from one of the pair members was cyanoacrylate fumed on site,
while the other was left unfumed.

The fragments were then placed in a brown paper bag, sealed, and
returned to the Forensic Biology Laboratory at Michigan State. DNA was

isolated using the double swab technique, using six pairs of swabs (two
per end cap and two per pipe). DNA was quantified using QuantiFiler and
amplified using MiniFiler. Consensus profiles were generated based on
results from all six pairs of swabs, the accuracy of which was then
determined based on buccal swab profiles for each volunteer. Taken
together, the results show what effects cyanoacrylate fuming has on DNA
recovery and analysis from deflagrated IEDs and whether it should or
should not be performed if DNA analysis may be undertaken.

DNA, Improvised Explosive Device, Cyanoacrylate Fuming

A65 A Systematic Comparison of Methods for
Recovery and Analysis of DNA From
Handled Objects

Martha Petrovick, PhD, MIT Lincoln Laboratory, 244 Wood Street,
Lexington, MA 02420; James D. Harper, PhD*, Chemical and Biological
Defense Systems Group, MIT Lincoln Laboratory, MIT/LL, Lexington,
MA 02420; Johanna Bobrow, BS, and Jeffrey Palmer, PhD, MIT Lincoln
Laboratory, 244 Wood Street, Lexington, MA 02420; and Michael J.
Salyards, PhD, 45 High Street, Sharpsburg, GA 30277

After attending this presentation, attendees will have learned about
the relative performance of different combinations of collection,
extraction, and amplification methods used to analyze samples of touch
or contact DNA from materials and items relevant to the investigation of
domestic and international crime scenes.

This presentation will impact the forensic science community by
providing information to guide tactics, techniques, and procedures for the
sampling and analysis of forensic evidence, and information on the
relative probabilities of obtaining profiles from evidence in varying
conditions.

DNA provides highly specific biometric identification and DNA
profiles can be obtained from handled objects and even from individual
fingerprints (van Oorschot 1997, Zamir 2000, Pesaresi 2003).!>> DNA
profiles from handled objects can then be compared to profiles obtained
from individuals to determine the likelihood that they were the source of
the DNA recovered from the object. Increasing amounts of forensic DNA
evidence are being analyzed in order to obtain biometric information
about the criminals and their networks. As backlogs increase for the
processing and analysis of forensic DNA evidence from domestic and
international crime scenes, the need grows for more efficient analytical
methods. A growing variety of new collection tools, extraction
methodologies, and amplification kits have been developed with the goal
of providing improved DNA analysis capabilities, even for DNA that is
degraded or present in low quantities. It is challenging to weigh the
success of one laboratory in obtaining profiles from handled objects
against the failure of another laboratory to do so when different
combinations of techniques are employed (van Oorschot 1997, Ladd
1999).14

In order to evaluate the relative performance of available methods
for the collection and purification of DNA deposited on items, a
systematic comparison was performed using seven different swab types
with four wetting agents. In addition, organic extraction was compared
to commercial extraction Kits, including PrepFiler™, QIAmp DNA
Investigator™, and DNA IQ™. Using the optimal swab/liquid/extraction
combination, DNA was collected from a variety of objects that are
relevant to typical crime scene investigations including items such as
tape, wire, and cell phones. Prior to collection, subjects were asked to
handle each type of object according to common instructions designed to
minimize handling variability and simulate normal use of the object.
Typical DNA collection and purification yields from these handled
objects as determined by QuantiFiler™ analysis and the ability to produce
quality STR profiles using AmpFISTR IdentiFiler™ PCR amplification
kits will be presented.
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A66 Extraction Methods for

Touch DNA

Recovering

Marybeth J. Sciarretta, MS, Maria Saeed, BS, Maria J. lllescas, MSc, and
Tracey Dawson Cruz, PhD*, Virginia Commonwealth University, 1000
West Cary Street, PO BOX 842012, Richmond, VA 23284-2012

Upon completion of this presentation, attendees will have an
understanding of characteristics of touch DNA and current extraction
methods.  Attendees will be shown data comparing four common
extraction methods for touch DNA. This evaluation of the different
methods will be based on STR data quality, ease-of-use, time, and cost.
Attendees will have a basis of which extraction method is best for
recovering touch DNA and may be guided as to what method may be
most appropriately implemented in their laboratory.

This presentation will impact the forensic science community by
evaluating currently implemented methods when deciding which
extraction method to validate for touch DNA analysis.

Crime scene investigators are collecting touch DNA samples more
frequently to be submitted to forensic laboratories. With the development
of new technologies in forensic laboratories, the number of casework
samples submitted for touch DNA analysis has increased. This is due
primarily to the investigation of property crimes, in which touch DNA is
the predominant source of biological evidence. Touch DNA, defined as
the transfer of shed DNA during physical contact between an individual
and an object can be found in the form of shed skin cells, latent
fingerprints, small quantities of saliva, or “wearer DNA” — composed of
skin cells and sweat. Such samples are difficult to analyze due to the
inability to see the shed skin cells or saliva which are left on objects
during contact. Touch DNA samples typically have lower DNA yields
than other body fluid samples. Due to the nature of these samples, an
extraction method that maximizes recovery and minimizes further
damage to the DNA would be most suitable. However, no consensus
within the DNA community has been reached as to what extraction
method is best for retrieving touch DNA/low-level transfer DNA. This
study evaluated the performance of several common manual extraction
methods for retrieving touch DNA from both porous (cigarette butts,
white bond legal size paper, and worn cotton clothing; N=32) and
nonporous substrates (plastic bags, aluminum cans, conical tubes, and
desktops; N=44). These methods included Qiagen QIAamp?, Applied
Biosystems Prepfiler™, Promega DNA IQ™, and traditional organic
extraction. The goal of this study was to determine which of these
extraction methods would provide the highest DNA yield, quality, and
most successful STR profiles. Extraction methods were compared based
on results obtained as well as overall costs, labor time, and ease-of-use.
Results indicate that all methods are comparable to one another in total
DNA yield and STR allele success. However, this study suggests that

DNA IQ™ may be a less suitable extraction method for touch DNA based
on STR allele peak heights. QIAamp®, Prepfiler™, and traditional
organic extraction had average STR allele peak heights that were two to
three times higher that DNA IQ™, on average. Furthermore, QlAamp®,
Prepfiler™, and traditional organic extraction methods perform
comparably in all other measures of STR data quality, making them
equally appropriate methods for touch DNA extractions. Although not
statistically significant, QITAamp® produced more alleles on average than
the other methods, when both porous and nonporous results were
combined for STR allele success. In forensic casework, this could mean
an additional one to two STR loci eligible for CODIS entry, which would
also greatly improve the power of discrimination for statistical
calculations. The data indicates that labs may need to consider other
factors when selecting a DNA extraction method for touch DNA analysis.
Evaluation of ease-of-use, time, and cost indicates that QIAamp® may be
the best method for manual extraction of touch DNA samples. This
information could be useful for forensic laboratories when evaluating
currently implemented methods or when deciding which extraction
method to validate for touch DNA analysis.

Touch DNA, Extraction Methods, Low Template DNA

A67  ALS Detection and Collection of Touch DNA
From Porous and Nonporous Substrates

Tracey Dawson Cruz, PhD*, Maria J. lllescas, MSc, and Hayley Dean,
BS, Virginia Commowealth University, 1000 West Cary Street, PO Box
842012, Richmond, VA 23284-2012; and Carey P. Davis, MS, 292
Redbud Street, Cedar Bluff, VA 24609

After attending this presentation, attendees will clearly understand
the advantages of using visual enhancement techniques for touch DNA on
porous and nonporous substrates. Attendees will also learn about
different DNA recovery techniques for touch DNA on porous and
nonporous substrates.

This presentation will impact the forensic science community by
providing forensic laboratories with the information to adopt or modify
their current protocols for enhancement and DNA collection.

The analysis of touch DNA is now an extremely important tool for
crime solving. However, there remains a lack of easily accessible
screening tests that would allow for location and detection of
inconspicuous (touch or contact) stains. Further, collection methods vary
lab-to-lab and there is no clear consensus on what collection
methods/devices work best with common touch or contact stain surfaces.

The development of new detection methods would improve the
efficiency of touch DNA sample processing by offsetting the high costs
and labor time frequently associated with repeated testing from these
types of stains. Therefore, the first goal of this study was to determine if
visual enhancement of potential touch or contact areas using an alternate
light source (ALS) would be a viable method for improving DNA yield
and subsequent STR analysis. If successful, ALS methods could be
beneficial as they would mitigate the undesired effects of collecting
“blind” swabs without generating the potential negative effects often
associated with chemical enhancement. Equally important for a
successful DNA analysis is the collection method used to retrieve the
touch DNA from a substrate. The standard collection methods used in
most laboratories remain either the double-swab technique (using
deionized water) or cuttings taken directly from the substrate itself. In
this study, several collection methods were investigated to determine
which methods, if any, offer improved DNA yields and/or STR success.

In this study, three alternate light sources (UltraLite™ ALS combined
with the Blue Merge Technology, KRIMESITE™ Imager, and
Spectroline® short-wave UV lamp) were used in conjunction with four
DNA collection methods (tape lift, gelatin lift, swab with ddH»O, swab
with 0.01% SDS, and cutting) to detect and collect touch DNA from a
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variety of forensic-type substrates (porous and non-porous). For all
samples, DNA was extracted with Qiagen QIAamp™ DNA Mini kit,
quantified with Quantifiler™ Human DNA Quantitation kit, and
amplified with AmpFISTR® Identifiler® PCR Amplification kit. Results
showed that the use of an alternate light source greatly improved the DNA
yield and resulting STR profiles when compared to blind collections.
Based on the DNA sources included in the study, a regular short-wave UV
light (Spectroline) was found most suitable for porous substrates while
the Krimesite™ Imager was most beneficial for nonporous substrates.
Further, the double-swab technique with 0.01% SDS provided higher
DNA yields than all other collection methods tested. Based on these
results, these lights used along with the double-swab technique (with
0.01% SDS) are recommended for future use when attempting to detect,
locate, and collect touch DNA material from forensic samples.

casings, along with what DNA analysis techniques produce the most data
on the individual who loaded the weapon.

DNA From Fired Shell Casings, Mitochondrial and Nuclear DNA
Analysis, Cartridge Casings

Fabrication and Evaluation of Adhesive
Coated Collection Swipes for Improved
Particle Collection Efficiency

AB9

Jessica L. Staymates, MFS*, Jessica Grandner, and Greg Gillen, PhD,
National Institute of Standards and Technology, 100 Bureau Drive,
Mailstop 8371, Gaithersburg, MD 20899

Touch DNA, ALS, DNA Recovery

A68 Optimizing DNA Typing From Fired

Shell Casings

Alicya E. Orlando, BS*, and David R. Foran, PhD, Michigan State
University, Forensic Science Program, 560 Baker Hall, East Lansing,
MI 48824

After attending this presentation, attendees will have been informed
about maximizing DNA quality and yield, minimizing PCR inhibition,
and what DNA typing methods work best on spent shell casings

This presentation will impact the forensic science community by
establishing how best to isolate, purify, and analyze DNA from fired shell
casings that may have originated from criminal activity.

Firearms are commonly used in crimes in the United States, but
when investigators arrive at a crime scene, often the only evidence of
firearm use is empty shell casings. Upon collection, shell casings may be
processed by the latent print unit, however, attempts to recover prints are
generally unsuccessful. Because of this, in the past few years researchers
have started to examine the utility of DNA profiling from spent shell
casings.

Cells/DNA may be deposited on the surface of a cartridge as it is
loaded into the chamber; however, a cartridge is likely to be handled for
only a short amount of time resulting in limited DNA deposition.
Previous research has shown that it is sometimes possible to obtain a
partial STR profile from DNA found on fired shell casings, although
success rates have been low, and PCR inhibition was often problematic.
Given this, optimizing the methodologies for obtaining and analyzing
DNA from fired shell casings is critical. Considering the minute amount
of DNA left on a casing, and that such DNA is likely to be degraded due
to the heat that is characteristic of firing a weapon, it is important to
optimize the quality and quantity of DNA recovered, and to analyze it in
such a way so as to maximize the chances of obtaining probative
information.

In the research presented, conducted as a blind study, volunteers
were asked to load a gun magazine, as well as provide a buccal swab. The
magazine was then loaded and the gun fired by a trained professional until
the magazine was empty. The shell casings were collected, swabbed, and
DNA purified using multiple methods, including phenol-chloroform and
commercially available extraction kits. DNA yields were compared via
real-time PCR. DNA typing was performed using commercially available
STR kits, as well as mitochondrial DNA analysis. Profiles were
developed both singly and through a consensus profile technique, in
which results from all casings from a gun were considered collectively.
The accuracy of these results was then determined through comparison to
the profiles obtained from the buccal swabs. Taken together, this research
shows what methods are best used to retrieve DNA from fired shell

After attending this presentation, attendees will learn about one of
the ongoing projects occurring at the National Institute of Standards and
Technology that is related to forensics.

This presentation will impact the forensic science community by
providing information on improved trace contamination collection
efficiency.

Sample collection can be considered one of the most important
aspects of trace chemical analysis. A trace sample can be in the form of
small particles or vapor, either of which can be detected with the
appropriate instrumentation. However trace evidence can not be reliably
analyzed without a robust method for collecting and transporting the
sample to the chemical detector or to a microscope for proper
identification. =~ There are many methods used to collect trace
contamination, including tape pulls, swiping a surface with a collection
swab, and a vacuum with a filter attached. One collection method widely
used in airport security today consists of swiping a surface, such as
luggage and even people’s hands, with a particle collection swab. These
swabs are then placed in an ion mobility spectrometer (IMS), with the
ultimate goal of detecting explosives or drugs. The swab material used
can vary between different IMS instruments. In a previous study,' it was
found that some of these swabs collected particles with a higher
efficiency than others. The current study was designed to find a method
to improve the collection efficiency of some commercially-available IMS
collection swabs.

One type of collection swab used in many IMS instruments is a
fiberglass woven swab with a proprietary polytetrafluoroethylene (PTFE)
coating. This swab had relatively low particle collection efficiencies
compared to a muslin woven cloth collection swab.!

This presentation will describe a simple modification used to
improve the particle collection efficiency of the PTFE swab. In this work,
the PTFE swabs were coated with a heat-resistant low out-gassing
pressure-sensitive silicon adhesive to make the trap surface tacky,
promoting increased adhesion of the particles to the trap surface. Initial
studies with polymer test particles suggest that improvements in
collection efficiency by factors of 14 are possible using this approach.
However there are other important factors to consider when using this
adhesive material with IMS. One reason PTFE coated fiberglass swabs
are used for IMS is because of the low background interference with the
IMS chemical analysis. Adding an adhesive could potentially create more
background noise and cause competitive ionization by depleting the
reactant ions. These issues were tested during this study, and results
revealed that the low-outgassing adhesive did not interfere with the
ionization process, nor did it increase background noise. To examine the
collection efficiency, polymer microspheres containing small amounts of
explosives were placed on four types of surfaces using three different
deposition methods.> All surfaces were swiped in a repeatable manner
with both untreated and adhesive coated PTFE swabs. Both the particle
collection efficiencies and IMS responses were recorded. IMS calibration
curves with explosives solution deposition directly onto the untreated and
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adhesion swabs were created prior to the swiping experiment for

comparison of IMS results. Results, feasibility, and potential issues with

using this method will be discussed, and videos and/or images from the
swiping method will be presented.

References:

I J.R. Verkouteren, J.L. Coleman, R.A. Fletcher, W.J. Smith, G.A.
Klouda, and G. Gillen, A method to determine collection
efficiency of particles by swipe sampling, Measurement Science
and Technology, 19 (2008) 115101.

- M. Staymates, et.al., Production and characterization of polymer
microspheres containing trace explosives using precision particle
fabrication technology, Journal of Microencapsulation, in
press 2010.
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A70 Effects of Temperature, Exposure Time, and

Sample Size on the Recovery of Smokeless
Powder Constituents From Car Fires

Dee A. Turner, BS*, 4620 Nikki Drive, Apartment A, Indianapolis, IN
46237; Guihua L. Lang, PhD, ATF Forensic Science Laboratory-
Washington, 6000 Ammendale Road, Ammendale, MD 20705; and John
V. Goodpaster, PhD, Indiana University Purdue University Indianapolis,
Forensic and Investigative Sciences Program, 402 North Blackford
Street, LD 326, Indianapolis, IN 46202

After attending this presentation, attendees will understand the
concept of the recoverability of the components of smokeless powder
from a car bomb fire.

This presentation will impact the forensic science community by
allowing explosives analysts to realize trends between recovery of the
components in smokeless powder and the temperature of the fire, the
exposure time of the sample to the fire, and the sample size.

The analysis and identification of the explosives used in improvised
explosive devices (IEDs), such as pipe bombs, are an important part of
bombing investigations. Intact particles from low explosives such as
smokeless powder can often be found in post-blast debris. However, if
the pipe bomb is placed inside a car or other areas containing combustible
material, the explosion could cause the combustible material to catch fire.
This may completely burn smokeless powder residues.

This work seeks to determine the temperature at which the chemical
components of various smokeless powders burn off and how great of an
effect exposure time and sample size have on the recovery of the
constituents in smokeless powder. This work also seeks to make
correlations between laboratory samples and real samples from car fires,
in terms of the temperature and time that the smokeless powder residue
was exposed.

Samples of single base and double base smokeless powder were
heated in covered crucibles at varying temperatures, with a constant
exposure time. The exposure time was tested by keeping the sample size
and temperature constant, while varying the heating time. The sample
size was tested by holding the temperature and exposure time constant
while varying the mass of the sample. All samples were extracted with
dichloromethane (DCM), sonicated for 30 minutes, and then filtered
through a 0.45 micron PTFE filter prior to the analysis by GC-MS. DCM
extracts of IMR PB, a single base smokeless powder, contain
diphenylamine (DPA) and dibutylphthalate (DBP). DCM extracts of
IMR 700-X and 800-X, double base smokeless powders, contain
nitroglycerin (NG) and ethyl centralite (EC).

At higher temperatures the more volatile components will disappear
while less volatile components will remain. This is shown by keeping the
sample size and exposure time constant, while varying the temperature.
For example, DPA and DBP were completely consumed at 160°C and

190°C, respectively. Also, EC and NG were completely consumed at
150°C and 180°C, respectively.

The amount of time that the sample is exposed to heat can also affect
the recovery of smokeless powder components. Even though the
temperature inside a pipe bomb can be extremely hot, intact particles can
be found among the debris. This is due to the fact that the amount of time
that the sample is exposed to the heat is very short. However, in a fire,
the sample is exposed to the elevated temperatures for an extended period
of time. For example, DPA was still present after exposure to 140°C for
one hour but was completely consumed after two hours. DBP, on the
other hand, was still abundant even after an exposure time of two hours.
In addition, even after a two hour exposure time at 140°C, neither NG nor
EC in the double base powder were consumed.

Car fire samples were also analyzed for comparison to these results
to determine the temperature at which the fire was burning when it was
extinguished. These results can be used to explain why all or some of the
components of smokeless powder are not present or are significantly
reduced in abundance.

Smokeless Powder, Car Fire, Pipe Bomb

A71 Separation and ldentification of Anions

Using A Porous Graphitic Carbon Column
and  Electrospray lonization  Mass
Spectrometry: Application to Inorganic
Explosives and Their Post-Blast Residues

Joshua N. Cummins, BS*, Indiana University Purdue University
Indianapolis, 402 North Blackford Street, LD 326, Indianapolis, IN
46202; Jason Hull, BS, Indiana University Purdue University
Indianapolis, 402 North Blackford Street, Indianapolis, IN 46202; and
John V. Goodpaster, PhD, Indiana University Purdue University
Indianapolis, Forensic and Investigative Sciences Program, 402 North
Blackford Street, LD 326, Indianapolis, IN 46202

After attending this presentation, attendees will learn the benefits of
utilizing a Porous Graphitic Carbon (PGC) HPLC column coupled with
Electrospray lonization Mass Spectrometry to analyze inorganic low
explosives.

This presentation will impact the forensic science community by
introducing an efficient method for detection of inorganic low explosive
constituent anions using readily available instrumentation.

Identification of the anions in inorganic explosives and their post-
blast residues using ion chromatography (IC) and/or capillary
electrophoresis (CE) is well established. However, IC and CE
instrumentation are not as common in forensic science laboratories.
Furthermore, coupling IC and CE to a mass spectrometer can be
challenging as volatile buffers are required or ion suppressors must be
used. Porous Graphitic Carbon (PGC) stationary phases are a relatively
recent column type that is available for High Performance Liquid
Chromatography (HPLC). This stationary phase is known for its high
retention of polar species and separation of anions using PGC has been
demonstrated.

In this presentation, the application of a PGC column (100 x 2.1 mm,
5 um particles, 250 A pores) to the separation of anions in low explosives
will be discussed. The chromatographic method used a mobile phase of
0.5% formic acid in HPLC-grade water at 0.4 mL/min, a sample run time
of 10 minutes, an injection volume of 1 uL, and a column temperature of
30° C. The mass spectrometer cone temperature and voltage were set to
550° C and 75 V respectively.

The inorganic low explosive propellants analyzed were milligram
quantities of American Pioneer Powder, GOEX Black Powder, Triple
Seven, and Pyrodex. All powders were dissolved in 2 mL of HPLC grade
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water until completely dissolved. Burnt residues of the same powders
were then analyzed by rinsing the residue several times with 2 mL of
HPLC water from the watch glasses on which they were burned. A used
piece of fire clay from a pyrotechnic device was also analyzed by rinsing
with 5 mL of HPLC water. The samples were then filtered into 2 mL LC
vials using a nylon syringe filter with a 0.2 um pore size. All samples
were then analyzed at full concentration.

An HPLC water blank was run between each sample and selective
ion monitoring was utilized to detect both isotopic forms of chloride **CI
and ¥'Cl (m/z = 35 and 37 respectively); nitrate NO3™ (m/z = 62); both
isotopic forms of chlorate **ClO3" and *’ClO3 (m/z = 83 and 85
respectively); dichlorodiamide (DCDA) (m/z = 83); sulfate SO4* (m/z =
97); and both isotopic forms of perchlorate *ClO4 and ¥'Cl04 (m/z = 99
and 101 respectively).

The major ions present in the propellants analyzed were consistent
with their formulation. The results for black powder revealed the
presence of nitrate. The results for American Pioneer Powder revealed
the presence of nitrate and perchlorate. Analysis of Pyrodex and Triple
Seven powders revealed the presence of nitrate, DCDA, and perchlorate.
The water extract from the fire clay contained chloride, nitrate, sulfate,
and perchlorate.

Inorganic Explosives, Porous Graphitic Carbon, HPLC

A72 Quantification of Inkjet Printed Ammonium
Nitrate Test Materials by Ultraviolet Visible

(UV/VIS) Spectroscopy

Marcela Najarro, MFS*, Timothy J. Barr, and Greg Gillen, PhD,
National Institute of Standards and Technology, 100 Bureau Drive,
Mailstop 8371, Gaithersburg, MD 20899

After attending this presentation, attendees will understand the
feasibility of using UV/Vis to quantify ammonium nitrate.

This presentation will impact the forensic science community by
introducing a simple analytical technique capable of accurately
quantifying ammonium nitrate.

Ammonium nitrate (AN) is a white crystalline solid and strong
oxidizing agent produced from the reaction between ammonia and nitric
acid. Ammonium nitrate constitutes approximately 80 to 90% of the
explosive used in the United States for industrial purposes (i.e. coal
mining, metal mining, and civil construction). In addition, it is widely
used as high-nitrogen fertilizer by the agricultural community. Even
though ammonium nitrate alone is not an explosive, when mixed with
fuel oil it forms a reasonably powerful commercial explosive. Due to its
wide availability in the United States and worldwide, ammonium nitrate
fuel oil (ANFO) has become the weapon of choice for domestic terrorism
as well as devastating terror attacks worldwide. The Oklahoma City
Bombing of the Murrah Federal Building in 1995 used about 5,000
pounds of ANFO.

ANFO is often encountered in the form of an improvised explosive
device (IED) or car bombs. In 2009, ammonium nitrate fertilizer was
used to make about 95 percent of the IED’s in Afghanistan and accounted
for most of the U.S. casualties. Therefore, analytical techniques such as
Raman spectroscopy, Laser-induced breakdown spectroscopy (LIBS),
and Infrared spectroscopy are of particular interest since they are capable
of non-contact detection by using highly energetic lasers from varying
distances. Test materials with known amounts of deposited ammonium
nitrate are currently being developed to evaluate the capabilities of
detection of a variety of techniques. The goal of this project was to
determine the feasibility of using ultraviolet visible spectroscopy
(UV/VIS) as a quantitative technique for the ammonium nitrate test
materials (target accuracy and precision of 5% relative standard
uncertainty). This goal will entail the characterization of UV/VIS,
including determining its sensitivity, repeatability of measurements, and

linear dynamic range for the quantification of ammonium nitrate. Method
validation will require the preparation of an ammonium nitrate solution
gravimetrically and quantifying the solution by UV/VIS. The goal was to
obtain measurement agreement between the two techniques of < 5 %
relative standard uncertainty. In addition, the use of inkjet printing
systems for precision deposition of known quantities of the ammonium
nitrate on a variety of surfaces will be evaluated.

Prior to analysis, the spectrophotometer was calibrated using
standards in both the UV and Vis range to ensure wavelength accuracy.
Preliminary results showed that UV/VIS spectroscopy can be used to
detect and quantify ammonium nitrate from 275-196 nanometer (nm).
Maximum absorbance was measured at a wavelength of 201 + 3 nm.
Stability studies indicate that a sample remains stable for a period of at
least nine days and that instrument drift is negligible (0.042% relative
standard uncertainty) within a two hour period. Advantages of using
UV/Vis spectroscopy to quantify ammonium nitrate are its ease in
operation, rapid sampling time (~ 1 min/sample), and lack of sample
preparation. A significant disadvantage of using UV/Vis for ammonium
nitrate is the limited linear dynamic range (2 — 18 pg/mL) and the short
wavelength at which it absorbs, leading to more specific solvent, cuvette,
and spectrometer requirements. Gravimetric measurements of solid
ammonium nitrate proved difficult given the hygroscopic nature of the
compound in crystalline form. Results also indicate that inkjet printing is
a suitable technique for precision deposition of ammonium nitrate. The
main advantage of using inkjet printing systems to deposit ammonium
nitrate is their good repeatability (< 4% uncertainty per run). Significant
disadvantages of printing ammonium nitrate are consistent with standard
inkjet printing systems, which include clogged tips and crystallization
around the tip leading to inconsistent results.

Ammonium Nitrate, UV/VIS, Inkjet Printer

A73 On the Origin of Volatile Compounds

Emitted by Plastic Explosives

John V. Goodpaster, PhD*, Indiana University Purdue University
Indianapolis, Forensic and Investigative Sciences Program, 402 North
Blackford Street, LD 326, Indianapolis, IN 46202; Erica Lotspeich, MS,
1207 Cherry Street, Noblesville, IN 46060; Josh N. Cummins, BS,
Indiana University Purdue University Indianapolis, Department of
Chemistry and Chemical Biology, 402 North Blackford Street, LD 326,
Indianapolis, IN 46202; and John Lawrence, BS, 11850 East 30th Street,
Indianapolis, IN 46229

After attending this presentation, attendees will learn about the
chemical composition of plastic bonded explosives (pbx) as well as what
volatile compounds are emitted by these materials. Data suggesting
potential origins for these compounds and the implications for canine
detection of PBX will also be discussed.

This presentation will impact the forensic science community by
increasing the understanding of how explosive-detecting canines locate
explosives and explosive devices.

One of the enduring riddles regarding the performance of explosive-
detecting canines is their ability to readily detect samples of plastic-
bonded explosives (PBX) whose base explosive is essentially non-
volatile. For example, the headspace concentrations of PETN (the base
explosive in Detasheet) and RDX (the base explosive in Composition C-
4) are on the order of 102 and 103 M, respectively. Therefore, while
canines have been shown to be extraordinarily sensitive, it is not
unreasonable to hypothesize that perhaps other species that are emitted by
PBX are responsible for canine alerts to these materials. Previous studies
of the headspace above PBX using Solid Phase Microextraction (SPME)
coupled with Gas Chromatography-Mass Spectrometry (GC-MS) have
identified taggants such as dimethyldinitrobutane (DMNB), residual
solvents such as cyclohexanone, and several other species — all of which
are more volatile than the parent explosive.
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In particular, 2-ethyl-1-hexanol has been found in the headspace
above Composition C-4 and butyl acetate has been found in the headspace
above PETN-based flexible sheet explosive. Although the response of
explosive-detecting canines to these compounds has been evaluated,
response rates varied widely depending upon the amount of the chemicals
used. Although not identified as such in the literature, it is hypothesized
that these compounds can be formed by hydrolysis of the plasticizers used
in PBX. These plasticizers include bis(2-ethylhexyl)adipate (DOA),
bis(2-ethylhexyl)sebacate (DOS), and tributylacetylcitrate (citraflex). In
addition, plasticizer hydrolysis would be catalyzed due to the natural
formation of nitric acid by the base explosive as it degrades.

In this study, several samples of various PBX (Composition C-4,
Detasheet, Shape Charge and a “Bubble Gum” Booster) were extracted
with pentane, acetone, and water. All solvent extracts were prepared by
placing samples of PBX in culture tubes, adding the appropriate solvent,
and sonicating. The pentane extracts were analyzed by GC/MS to
identify the plasticizer used in the formulation. The acetone extracts were
analyzed by LC/MS to identify the base explosive. The water extracts
were also analyzed by LC/MS for residual nitrate, which may indicate the
formation of nitric acid. Finally, samples of PBX as well as the
plasticizers DOA, DOS, and citraflex were analyzed by headspace
SPME-GC/MS to identify any volatile compounds. The results of these
analyses are summarized in the following table:

Several trends were noted following these analyses. As in previous
studies, residual solvents and taggants were identified in the headspace of
PBX. In addition, 2-ethyl-1-hexanol appeared in the headspace of all
explosives that contained either DOA or DOS (both of which have 2-
ethylhexyl side chains). It was also noted that DOS generated
significantly higher levels of 2-ethyl-1-hexanol than did DOA. Although
1-butanol appeared in the headspace of all explosives that contained
citraflex, it was present at low levels. In contrast, the citraflex plasticizer
itself generated significant amounts of butyl acetate, which was not
observed in any of the PBX samples. In all cases, the PBX samples did
not exhibit any compounds in their headspace that could be associated
with the base explosive under the conditions used for SPME-GC/MS.
Finally, the levels of residual nitrate found in the PBX samples were
significant and this could indicate that nitric acid is being generated and
that it also catalyzes the hydrolysis of the PBX plasticizers.

Plastic Explosives, Canine Detection, Headspace Analysis

A74 Validation of a Prototype Surrogate
Explosives Kit as a Tool for the
Enhancement of Explosive Detection

Canine Training

Katylynn Beltz, BS*, Florida International University, 11200 Southwest
8th Street, Room CP345, Miami, FL 33199; and Kenneth G. Furton, PhD,
Florida International University, International Forensic Research
Institute, University Park, Miami, FL 33199

After attending this presentation, attendees will understand the steps
taken for the validation of the prototype surrogate explosives kit that
provides a less hazardous and more controlled delivery of explosive
odorants. Attendees will also learn that the validated prototype
explosives kit provides an additional tool for canine handlers to use

reducing the risk to the detector teams and increasing the number and
consistency of target odors used for training.

This presentation will impact the forensic science community by
providing a tool which gives access to more uniform training materials,
improves the reliability of biological detectors, and allows for direct
comparisons to other biological detectors as well as electronic detectors.
Standardization of detection canine training aids will ensure that the
maximum number of explosive odors are detectable in the most efficient
and reliable manner.

Detection canines are commonly used in explosives detection and
have been proven to be valuable assets for the rapid detection of an
explosive odor. Detection canines are the most common and widely
accepted biological detectors due to the ability of canines to quickly and
reliably locate the source of an odor to which they are trained. The goal
of this study is to outline the steps taken for the validation of a prototype
surrogate explosives kit that provides a less hazardous and more
controlled delivery of explosive odorants.

Recent research has been conducted in determining the dominant
odor signatures of explosives resulting in the development of a prototype
explosives kit containing a small number of proposed mimics that can be
used to more consistently train a biological detector. The prototype
explosives kit contains only non-controlled substance mimics previously
demonstrated to be dominant odor compounds used by biological
detectors to reliably locate the majority of target explosive materials.

The validation of the prototype explosives kit has several aspects
which will be directly dealt with. The first is to prove that previously
certified detector canines will alert to all of the compounds found within
the prototype explosives kit. This step is necessary to validate the
functionality of the kit as the kit contains only non-controlled mimics of
the minimum set of mandatory explosives along with plastic and
nitroglycerin containing explosives. Explosive canines with no previous
exposure to the compounds in the kit should alert to all of the compounds
as long as they were trained on the real explosives mimicked within the
kit. To date, previously certified detector canines have had a positive
range of alert rates to aids contained within the prototype surrogate
explosives kit. The second aspect is to train green canines for explosives
detection only using the mimics within the prototype explosives kit.
Once successfully trained to the odors in the training kit, double blind
field trials are used to test the handler/canine team’s ability to alert to
actual explosive material. After testing a small number of canines, a
100% alert rate has been achieved for the detection of real explosive
material. The next aspect is to determine the efficacy of detection
between explosive materials vs. commercial explosive materials vs.
developed explosive mimics/pseudos. There has been long standing
debate over the use of real explosive material versus mimics/pseudos.
This experiment shows which, if any, of the materials are superior
through double blind odor recognition tests with previously certified
explosive canines. Testing materials include: real explosives, NESTT
training aids, NIST pseudo training aids, and explosive mimics used in
the prototype explosives training aid kit.

The validated prototype explosives kit provides an additional tool
for canine handlers to use that reduces the risk to the detector teams and
increases the number and consistency of target odors used for training.
Access to more uniform training materials improves the reliability of
biological detectors and allows for direct comparisons to other biological
detectors as well as electronic detectors. Standardization of detection
canine training aids will ensure that the maximum number of explosive
odors are detectable in the most efficient and reliable manner.

This research was produced with partial funding from the Office of
Standards, Science & Technology Directorate, and U.S. Department of
Homeland Security.

Detection Canines, Explosives, Training Aids
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A75 Update on the Adoption of the Scientific

Working Group on Dog and Orthogonal
Detector Guidelines (SWGDOG)

Kenneth G. Furton, PhD*, International Forensic Research Institute,
Florida International University, University Park, Miami, FL 33199; and
Jessie Greb, BA, Florida International University, 11200 Southwest 8th
Street, CP 330, Miami, FL 33199

After attending this presentation, attendees will have a better
understanding of how establishing best practices for detection teams is
improving interdiction efforts as well as courtroom acceptance of dog
alert evidence by improving the consistency and performance of deployed
detector dogs.

This presentation will impact the forensic science community by
providing a better understanding of how improving the consistency and
performance of deployed detector dog teams and their optimized
combination with emerging electronic detectors improve the collection of
evidence. This is done by maximizing the location of trace evidence in
an efficient, cost effective manner while minimizing the collection of
samples not relevant to an investigation.

The Scientific Working Group on Dog and Orthogonal detector
Guidelines (SWGDOG) are being developed by a membership of
respected scientists, practitioners, and policy makers representing diverse
backgrounds. SWGDOG is cooperatively funded by the N1J, FBI, DHS,
and TWSG with general meetings held biannually since 2005. This
project was undertaken as a response to concerns coming from a variety
of sectors including law enforcement and homeland security regarding
the need to improve the performance, reliability, and courtroom
defensibility of detector dog teams and their optimized combination with
electronic detection devices.

The approval of each subcommittee best practice document takes six
months to complete including a two month period of public comments.
The nine SWGDOG subcommittees and target timetable for posting of
the best practice guidelines are as follows:

1. Unification of terminology (Part A - April ‘06; Part B - October

‘06; Part C - March ‘07; Part D - August *07; Part E - March *08;
Part F — September *08; Part G — March ’09; Part H — September
’09; Part [ — March ’10; Part J — September “10);

2. General guidelines for training, certification, maintenance and
documentation (April ‘06) - Publication in FSC October ’06; First
Revision (September *08); Second Revision (September 09);

3. Selection of serviceable dogs and replacement systems (October
‘06) Publication in FSC October *08;

4. Kenneling, keeping, and health care (October ‘06);

5. Selection and training of handlers and instructors (Part A -
October *06; Part B — March ‘10);

6. Procedures on presenting evidence in court (October ‘006);

7. Research and technology (March *07; First Revision September
‘10);

8. Substance dogs: Agriculture; Arson; Drugs; Explosives; (August
‘07) Chem./Bio.; Human remains (September *09);

9. Scent dogs: Scent identification; Search and Rescue; Trailing
dogs; Tracking dogs (Part A - March ‘07; Part B — August *07; Part
C — March ’08; Part D — September *08; Part E — September *09;
Part F — March ‘10)

Establishing consensus based best practices for the use of detection
teams is providing a variety of benefits to local law enforcement and
homeland security. Benefits include improved interdiction efforts as well
as courtroom acceptance by improving the consistency and performance
of deployed teams and optimizing their combination with electronic
detection devices. An update of ongoing studies involving the
identification of odorants used by certified law enforcement detector dogs
and using these signature chemicals for instrumental detection to reliably
locate forensic specimens including drugs, explosives and human scent
is presented.

The current success of SWGDOG is being manifest by a shift of
some national canine organizations to adopt the approved best practice
guidelines proposed. Though SWGDOG guidelines are not mandatory,
this positive change is the ultimate goal of the working group. The
continued approval and revision of SWGDOG documents has received an
increased number of public responses and input which has shaped the
documents making them publicly vetted. While it is not technically part
of the scope of SWGDOG, a future accreditation, the International
Commission on Detector Dogs (www.ICODD.org) will be formed with a
mission to implement SWGDOG best practice guidelines through
voluntary accreditation of certification bodies.

Detector Dogs, Evidence Recovery, Consensus Guidelines

A76 Liquid Chromatography - Tandem Mass
Spectrometry  Analysis of  Organic

Compounds in Soil

George Hupfer*, 700 Forbes Avenue Apartment 1504, Pittsburgh, PA
15219; and Stephanie J. Wetzel, PhD, Duquesne University, Department
of Chemistry and Biochemistry, 600 Forbes Avenue, Pittsburgh, PA 15282

After attending this presentation, attendees will gain a better
understanding of soil analysis and the ability of a Liquid Chromatography
- Tandem Mass Spectrometry instrument (LC-MS/MS) to analyze and
differentiate the organic components of soil.

This presentation will impact the forensic science community by
demonstrating the development of an objective method that may be used
to analyze and discriminate obtained soil evidence.

Soil evidence can be important in forensic science cases as it
contains many compounds that can be analyzed, including minerals and
organic compounds. Unfortunately, most current analysis methods
involve subjective analyses: comparisons of particle size, color, and type.

The use of a more objective method, Liquid Chromatography-Tandem
Mass Spectrometry (LC-MS/MS), can eliminate the inherent bias present
in those subjective methods and lead towards a more accurate and reliable
soil analysis. Soil samples vary more from each other when comparing
between two areas separated by a large distance. In this research,
however, the sampling area was kept small and limited to the area of
Allegheny County, Pennsylvania. Previous research was conducted
analyzing the mineral composition of the soils from the same regions.
This research focused on an analysis of the organic components of the soil
and the variability of the organic composition in a small geographical
area.

Soil samples were obtained from locations across Allegheny County.
An organic solvent was used to extract the organic compounds from the
soil, and the resulting extract was analyzed using LC-MS/MS. The mass
spectrometer used was a Triple Quadrupole Mass Spectrometer (QqQ).
By using the LC-QqQ instrumentation, tandem mass spectrometry
experiments, like multiple reaction monitoring (MRM), could be
developed to increase the sensitivity of the analysis.

Early experiments used acetonitrile as the extraction solvent and a
100% water to 100% acetonitrile mobile phase gradient with a C18
column. These results showed poor resolution and difficulty in
distinguishing soil extraction samples from extraction solvent blanks. In
later experiments, different organic solvents, (e.g. acetone, isopropanol,
methanol, and tetrahydrofuran) were used as the extraction solvents.
Different mobile phase compositions were also used, including a 100%
methanol to 100% acetonitrile and a 100% methanol to 100% acetone
mobile phase gradient. A more polar cyano column to improve the
separation and analysis of the soil samples was also tested.

Preliminary results have shown an increase in resolution and peak
differences between samples using the methanol mobile phase gradients
and the cyano column. These methods will continue to be further
researched and optimized. An optimized scanning method will be used to
set up a precursor ion scan method, which will determine how the soil
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components are being fragmented. These results will then be used to set
up an MRM method. The development of an MRM method for the
analysis gives a discrete set of variables that can be used for the
characterization of each individual soil sample. The optimized MRM
method then allows for a comparison between all collected soil samples
for each MRM parameter.

military operations. These devices hold the promise of empowering first
responders with crucial forensic intelligence, enabling them to make the
best decisions to preserve public safety. They have further potential to
help reduce the burden on overtaxed crime laboratories, by effectively
screening out and prioritizing evidence before forwarding it to the
forensic laboratory for additional testing.

Liquid Chromatography, Mass Spectrometry, Soil Analysis

A77 Comparison of Four Commercially

Available Portable Raman Spectrometers

Hillary Markert, MFS*, Joan G. Ring, MS, Kirk M. Grates, BA, and
Nicole Campbell, BS, National Forensic Science Technology Center
(NFSTC), 7881 114th Avenue North, Largo, FL 33773

After attending this presentation, attendee shall be able to describe
the operation of all the portable Raman instruments evaluated in this
study, explain the strengths and opportunities for improvement of each
device, and discuss the limitations of individual instruments and Raman
technology in general, with regard to the analysis of controlled substances
and explosives.

This presentation will impact the forensic science community by
assisting prospective users of portable Raman devices to determine which
device may best suit their agencies’ needs.

In today’s post 9/11 forensic environment, it has become
increasingly important that civilian first responders, combat soldiers and
forensic personnel have the tools necessary to quickly probe unknown
bulk materials for the presence of explosive compounds, explosive
precursors, controlled substances and other potentially hazardous
materials while in the field. In response to this growing need, several
manufacturers have produced portable Raman spectroscopy-based
devices that may offer great potential for rapid, non-destructive sample
analysis where this type of on-site chemical investigation is required.
These devices can be used to identify unknown chemical materials at
ordinary traffic stops, crime scenes, clandestine laboratories, airports,
borders or on the battle field.

The National Forensic Science Technology Center (NFSTC); as part
of its Forensic Technologies Center of Excellence (FTCoE) award from
the National Institute of Justice (NIJ), evaluated four portable Raman
spectrometers. The instruments included in the evaluation were the ICx
Technologies Fido® Verdict™, the DeltaNu® ReporteR™, the Ahura
Scientific Thermo Scientific FirstDefender RM and the Smiths Detection
RespondeR RCI. This assessment was conducted to provide potential
users of this type of portable Raman technology with independent and
unbiased technical information on each of these devices. Each
spectrometer was tested separately using the same standardized
systematic evaluation scheme to assess individual strengths, areas for
improvement, limitations, GUI interfaces, and safety issues, as well as the
entire chemical characterization process involved from sample
introduction through result output for each device. Representative
samples of controlled and non-controlled drugs (standards and
adjudicated case samples), drug diluents, ignitable liquids, explosives,
explosive precursors, common household materials, and compounds
sharing similar chemical composition were used to assess each unit for
conformity, reproducibility, ruggedness, specificity, portability and
mixture sensitivity. Samples were analyzed in triplicate and the resulting
data and evaluator observations were recorded.

These rugged, portable field units are specifically designed to
provide law enforcement, airport security, border patrol, military,
emergency service personnel and other first responders with the ability to
perform analysis on unknown bulk powders and liquids containing
compounds such as illicit and pharmaceutical drugs, explosives, ignitable
liquids, oxidizers, industrial chemicals and common household materials.
Evaluation of these portable Raman spectroscopy instruments is critical
to the advancement of forensic science, homeland security efforts, and

Raman, Spectrometry, Portable

A78 Room Temperature Fluorescence

Spectroscopy as an Analytical Tool for the
Forensic Examination of Textile Fibers

Krishnaveni Appalaneni, BS*, University of Central Florida, Chemistry
Department Building 5, 4000 Central Florida Boulevard, Orlando, FL
32816; Anthony F.T. Moore, BS, University of Central Florida, 4000
Central Florida Boulevard, Chemistry Building (CH) 117, Orlando, FL
32816-2366; Andres D. Campiglia, PhD, University Of Central Forida,
Department of Chemistry, 4000 Central Florida Boulevard, Orlando, FL
32816; and Michael Sigman, PhD, University of Central Florida,
National Center for Forensic Science, PO Box 162367, Orlando, FL
32816-2367

After attending this presentation, attendees will be exposed to the
application of analytical methods to forensic fiber examination. The
analytical methods include high-performance liquid chromatography and
fluorescence spectroscopy. The later technique will be introduced to the
audience in the form of two-dimensional excitation and fluorescence
spectra and excitation-emission matrices data formats.

This presentation will impact the forensic science community by
introducing this technique to many practitioners in the forensic science
field, as fluorescence spectroscopy has not been widely explored in the
forensic science field. Forensic fiber evidence plays an important
role in many criminal cases. Analytical techniques that can either
discriminate between similar fibers or match a known to a questioned
fiber are highly valuable in forensic science. When fibers cannot be
discriminated by non-destructive tests, the next step is to extract the
questioned and the known fiber for further dye analysis. Solvent
extraction, enzymatic hydrolysis, and alkaline hydrolysis have been used
to release dyes from the various types of fibers. Thin-layer
chromatography (TLC), high-performance liquid-chromatography
(HPLC) and capillary electrophoresis (CE) have been used to separate
and identify colored dyes in fiber extracts. For the many hundreds of
dyes used in the textile industry that appear to be the same color, that have
highly similar molecular structures, virtually indistinguishable absorption
spectra and identical or highly similar chromatographic retention times or
electrophoretic migration times, the best approach appears to be the
combination of mass spectrometry (MS) to HPLC (HPLC-MS) or to CE
(CE-MS). Unfortunately, MS techniques destroy the fiber just like all the
other methods that provide chemical information based on previous dye
extraction. The main goal of this research is to provide the forensic
scientist with nondestructive analytical methodology for textile fiber
examination encountered as physical evidence in criminal investigations.

A different aspect of fiber analysis based on the total fluorescence
emission of fibers was evaluated. In addition to the contribution of the
textile dye (or dyes) to the fluorescence spectrum of the fiber, the
contribution of intrinsic fluorescence impurities (i.e., impurities
imbedded into the fibers during fabrication of garments) as a reproducible
source of fiber comparison was investigated. This presentation provides
conclusive evidence on the reproducibility of fluorescence patterns for
forensic fiber examination.

Textile Fiber Examination, Non-Destructive, Fluorescence
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A79 Instrumental Set-Up for the Collection

of Fluorescence Data Directly From
Textile Fibers

Anthony F.T. Moore, BS*, University of Central Florida, 4000 Central
Florida Boulevard, Chemistry Building (CH) 117, Orlando, FL 32816-
2366; Krishnaveni Appalaneni, BS, University of Central Florida,
Chemistry Department Building 5, 4000 Central Florida Boulevard,
Orlando, FL 32816; and Andres D. Campiglia, PhD, University Of
Central Forida, Department of Chemistry, 4000 Central Florida
Boulevard, Chemistry Building (CH) 117, Orlando, FL 32816-2366

After attending this presentation, attendees will be introduced to the
optimization of an instrumental set up for the collection of two-
dimensional (2D) fluorescence spectra and excitation-emission matrixes
(EEM) directly from a textile fiber. Published articles on fluorescence
microscopy of fibers published have not taken full advantage of the
information content that exists in the spectral signatures of textile fibers
because measurements were made with excitation and emission band-
pass filters. This presentation takes room temperature fluorescence (RTF)
spectroscopy to a higher level of selectivity by optimizing the collection
of 2D spectra and EEM directly from the fiber.

This presentation will impact the forensic science community by
introducing instrumentation to forensic science practitioners that has the
capability to explore the full potential of fluorescence microscopy not
only for the analysis of textile fibers but also for other types of solid
samples.

The nondestructive techniques currently available for comparing
dyes in textile fibers; diffuse reflectance infrared Fourier transform
spectroscopy and Raman spectroscopy have shown some promise.
Unfortunately, the limited capability to detect small concentrations of
dyes that could add valuable information to the signature of fibers
certainly reduces their discrimination power for forensic fiber
examination. A search of the literature has revealed that no efforts have
been made to investigate the full potential of fluorescence spectroscopy
for the purpose at hand. Articles on fluorescence microscopy of fibers
took no advantage of the information content that exists in the spectral
signatures of textile fibers because measurements were made with
excitation and emission band-pass filters. This research takes room-
temperature fluorescence (RTF) spectroscopy to a higher level of
selectivity by optimizing the collection of fluorescence data directly from
the fiber. The work presented here deals with the optimization of an
instrumental set up for the collection of two-dimensional (2D) spectra and
excitation-emission matrixes (EEM) directly from the fiber. The
instrumental set up interfaces an epi-fluorescence microscope for
reflected light fluorescence measurements to a spectrofluorimeter via
fiber optic probes. The excitation source of the spectrofluorimeter
consists of a continuous 100 W pulsed xenon lamp with broadband
illumination from 200 to 2000 nm. Excitation and fluorescence spectra
are recorded with two spectrometers holding the same reciprocal linear
dispersion (4.2 nm'mm™) and accuracy (+0.5 nm with 0.3 nm resolution).
Both diffraction gratings have the same number of grooves per unit length
(1200 grooves'mm™) and are blazed at 330nm (excitation) and 500nm
(emission). A photomultiplier tube (PMT) with spectral response from
185 to 850 nm is used for fluorescence detection operating at room
temperature in the photon-counting mode. The sample compartment of
the spectrofluorimeter is equipped with a fiber optic platform that
optimizes collection efficiency with the PMT via two concave mirrors.
An in-house made fiber holder facilitates the reproducible positioning of
the microscope objective with respect to the fiber for reproducible
collection of 2D spectra and EEM data formats.

Room Temperature Fluorescence, Microscopy, Textile Fibers

A80 Luminescence Studies of Feldspar Minerals

and Implications for Forensic Geology

Sarah A. Brokus, BS*, Hope College, 35 East 12th Street, Holland, Ml
49423; Danielle Silletti, 49166 Wooster Court, Canton, M| 48188; Justin
M. Lunderberg, BS, 3697 Iris Drive Southwest, Grandville, Ml 49418;
Joshua D. Borycz, Hope College, 141 East 12th Street, Holland, Ml
49423; Dyanne E. Cooper, BS, 1564 Barry Drive, North Huntingdon, PA
15642; Paul A. DeYoung, PhD, Hope College, Physics Department, 23
Graves Place, Holland, MI 49423; JoAnn Buscaglia, PhD*, FBI
Laboratory, CFSRU, FBI Academy, Building 12, Quantico, VA 22135;
and Graham F. Peaslee, PhD*, Hope College, Chemistry Department, 35
East 12th Street, Holland, M|l 49423

After attending this presentation, attendees will understand the
principles of luminescence spectroscopy applied to forensic mineral
analysis and its potential for enhanced discrimination of sediment sources
and provenance determination.

This presentation will impact the forensic science community by
illustrating the practical application of luminescence spectroscopy to
forensic geologic examinations and its integration into techniques
currently used in forensic sediment analysis. The additional
discrimination among sources of feldspar minerals could provide a useful
tool for the forensic comparison of geologic materials. Further,
luminescence microscopy and spectroscopy, combined with traditional
forensic geologic methods, may offer information for source
determination by providing information about the conditions under which
the mineral was formed.

Feldspar minerals are the most common constituents of igneous
rocks on this planet and, as such, are usually encountered as constituents
of sediment samples. Because feldspar minerals are ubiquitous, they may
be underutilized in traditional forensic geologic examinations, such as
simply providing mere mineral identification rather than yielding a
provenance determination or source-level association. Complete
mineralogical characterization of each feldspar grain can be used to help
distinguish particular soil characteristics, but this process is tedious and
expensive to perform and will not necessarily yield the provenance for
each sample. One possible method to rapidly analyze large numbers of
diverse soil samples involves measuring the luminescence of feldspar
minerals among them, which could rapidly yield highly discriminating
characteristics of the feldspars.

Alternatively, spectroscopic analysis of the feldspar luminescence
that could be performed relatively rapidly could yield specific identifying
characteristics of a soil sample that offers additional source
discrimination instead of or in addition to commonly used methods. With
this approach in mind, the UV-Visible-NIR luminescence of a wide
variety of North American feldspar samples was measured and analyzed
for distinguishing features that could be used in forensic provenance
studies.

In this study, 44 feldspar samples of known provenance were
obtained from the geology department of a reputable museum. These
included 20 potassium feldspars (microclines, orthoclases, etc.), 8 albite
specimens, and 16 plagioclase feldspar samples. These common feldspar
mineral separates were examined by two ion beam analysis techniques, as
well as by cathodoluminescence (CL) spectroscopy. Particle induced x-
ray emission (PIXE) was used for elemental analysis and ion beam
induced luminescence (IBIL) was measured spectroscopically and
compared to CL. Previously reported luminescent centers (Mn?** and
Fe’") were observed and their UV-Visible peak positions vary with
stoichiometric changes in the Na-K-Ca composition of the feldspars as
expected. Similarly, Si-O and Al-O lattice defect luminescence in the
UV-Visible spectra were observed; in addition, a previously unassigned
IR luminescence peak was seen in some of the feldspar specimens
analyzed. Analysis of the feldspar samples by x-ray diffraction, total-
reflection x-ray fluorescence spectrometry, and laser ablation-inductively
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coupled plasma-mass spectrometry was performed in an attempt to
determine the mechanism for this unassigned IR peak. An observed shift
in specific luminescence peak centroids between IBIL and CL
measurements is also reported. Experimental methods and preliminary
results will be presented.

Luminescence, Forensic Geology, Feldspar

A8l FT-IR Microprobe Analysis of Suspected

Bioterrorism Hoaxes in a Sealed Cell

Brooke W. Kammrath, MA, MS*, and Pauline E. Leary, MS, The City
University of New York/The Graduate Center, 899 Tenth Avenue, Room
636T, New York, NY 10019; and John A. Reffner, PhD, The City
University of New York/John Jay College of Criminal Justice, 445 West
59th Street, New York, NY 10019

After attending this presentation, attendees will obtain knowledge
about the interaction of light with barium fluoride in both the visible and
mid-IR spectral regions and discover the optimal experimental conditions
for collecting quality mid-IR spectra of suspected bioterrorism hoaxes
from microscopic samples in a sealed cell.

This presentation will impact the forensic science community by
demonstrating the optimal experimental conditions for analyzing
suspicious powders in a sealed cell with an FT-IR microprobe.

Bioterrorism hoaxes involving the use of white powder or labels to
falsely suggest the use of a biological agent are frequently reported in the
United States. Following 9/11 and the subsequent anthrax attacks, hoaxes
have increased despite no occurrence of a genuine bioterrorism attack.
The FBI and U.S. postal inspectors have responded to thousands of white-
powder events and targets have included government offices, U.S.
embassies, banks ,and news organizations. Consequently, the analysis of
suspicious white powders is of critical importance to both homeland
security and public safety laboratories.

FT-IR microprobe analysis is a useful tool for the screening and
identification of bioterrorism hoax powders. FT-IR spectroscopy can
easily differentiate between powdered biological agents and many hoax
powders due to the presence of protein in samples that contain biological
material. There are two considerable advantages of using an FT-IR
microprobe over traditional transmission FT-IR instruments: (1) the
small sample size required for analysis; and, (2) the sample is directly
viewed with a polarized light microscope with fluorescence capabilities.
However, the analyst must be protected from potentially toxic samples,
which prompted the development of the sealed cell. Sealed cells consist
of an IR-reflective microscope slide with a barium fluoride cover slip
attached with an impermeable adhesive, thus enabling the analyst to
remain isolated and safe from the sample during FT-IR microprobe
analysis. The use of barium fluoride as the cover slip is the best choice
of material because of its resistance to chemicals, insolubility in water,
and transparency in both the visible and mid-IR regions of the spectrum.
However, barium fluoride disperses mid-IR radiation and it is important
to understand this dispersive nature in order to maximize results. While
the use of a barium fluoride cover slip introduces dispersion effects that
are unavoidable, it is possible to adjust instrument settings when
analyzing in the reflection-absorption mode of a FT-IR microprobe to
almost completely compensate for dispersion and minimize its impact on
the quality of the sample spectrum.

FT-IR Microprobe Analysis, Sealed Cell, Bioterrorism Hoaxes

A82 Cathodoluminescent

Neutron Irradiation

Signatures of

Danielle Silletti*, Hope College, 49166 Wooster Court, Canton, Ml
48188; Joshua D. Borycz, Hope College, 141 East 12th Street, Holland,
MI 49423; Sarah A. Brokus, BS, Hope College, 35 East 12th Street,
Holland, MI 49423; Elly B. Earlywine, 3006 New Paris Pike, Richmond,
IN 47374; Paul A. DeYoung, PhD, Hope College, Physics Department, 23
Graves Place, Holland, MI 49423; JoAnn Buscaglia, PhD*, FBI
Laboratory, CFSRU, FBI Academy, Building 12, Quantico, VA 22135;
and Graham F. Peaslee, PhD*, Hope College, Chemistry Department, 35
East 12th Street, Holland, MI 49423

After attending this presentation, attendees will understand the
principles of cathodoluminescence spectroscopy and the effects of
neutron irradiation damage to minerals commonly encountered in soils
and building materials.

This presentation will impact the forensic science community by
illustrating the practical application of cathodoluminescence
spectroscopy of commonly encountered minerals to the detection of
proximate nuclear materials.

Nuclear proliferation and the potential threat to national security
from unsecured special nuclear materials have renewed our national
interest in not only detecting the presence of these materials, but also in
detection of materials’ pathways into this country. Currently, the only
method to identify where special nuclear materials have been stored
involves measuring induced radiation in adjacent materials, which is
usually short-lived (n, gamma) radiation. Identified in this research is a
permanent change to the luminescent properties of certain common
minerals that is due to neutron irradiation that could potentially be
developed into a nuclear forensics tool.

Feldspars and carbonates are ubiquitous minerals that are known to
luminesce under electron bombardment. The UV-Visible spectra of
hundreds of individual potassium feldspar and calcite grains were
measured with cathodoluminescence (CL) spectroscopy before and after
neutron irradiation. CL excitation uses an electron beam to induce
fluorescence in certain minerals due to their chemical composition and
defects in their crystal lattice structure; the resultant emission spectrum is
acquired with a UV-Visible spectrometer.

The presence of ionizing radiation causes additional crystal lattice
defects that leave a permanent CL signature. A spectroscopic signature is
described that increases proportionately to neutron dose in both calcites
and feldspars. Preliminary dose-response results from a neutron source
study and a reactor study will be presented. There is also an orientation
dependence in the luminescence measurement technique that complicates
the analysis, but when fully understood could allow not only the total
dose to be estimated, but also the direction of origin of the neutrons to
be determined.

Cathodoluminescence, Nuclear Forensics, Minerals

A83 Trace Analysis of Urea Nitrate as an
lon-Pair

Chloe De Perre, PhD*, Florida International University, 11200
Southwest 8th Street, Department of Chemistry and Biochemistry, Miami,
FL 33199; Inge Corbin, BSc, Miami-Dade Police Department, 9105
Northwest 25th Street, Room 2149, Doral, FL 33172; Adelheid Pena,
BSc, Florida International Univeristy, University Park, Department of
Chemistry and Biochemistry, Miami, FL 33199; and Bruce R. McCord,
PhD, Florida International University, Department of Chemistry,
University Park, Miami, FL 33199

After attending this presentation, attendees will understand the
potential new methods for the analysis and detection of urea nitrate at
trace levels.

* Presenting Author
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This presentation will impact the forensic science community by
providing a better understanding of the development of reliable
procedures for the detection of this energetic salt. This presentation will
review a number of different methods for the analysis of this energetic
salt.

Urea nitrate is a fertilizer-based explosive that has been used by
terrorists in various bombings all over the world. One example of its use
is the World Trade Center bombing in New York City in 1993. One
interesting property of urea nitrate is that it is easily decomposed into urea
and nitrate in the presence of water. As these two components may be
ubiquitous in certain environments and not necessarily characteristic of
the explosive, new methods are needed to characterize the urea nitrate salt
and differentiate it from low level background ions.

This project aims at developing a reliable method to extract urea
nitrate as an ion-pair from a variety of surfaces and analyze it at trace
levels using spectroscopic (UV-visible and fluorescence) and/or mass
spectrometry (MS) detection. The ultimate goal of this project is to
rapidly detect urea nitrate as a non aqueous ion pair on a variety of
surfaces. Therefore, the analysis has to be quick and very sensitive while
interferences with urea, nitrate, and other matrix components should be as
low as possible.

Urea nitrate is only slightly absorbent in the UV-visible range so
derivatization is needed for spectroscopic analyses. In this study, the
derivatization was performed with fluorescent compound xanthydrol,
which has already been used successfully for urea detection. After the
derivatization, the samples were injected on reverse high performance
liquid chromatography (HPLC) coupled to UV and fluorescence
detection to separate the different products. A gradient composed of
sodium acetate or ammonium acetate and acetonitrile mobile phases
permitted separation of all compounds in less than 20 minutes. Different
parameters such as reaction temperature, solvent and time, xanthydrol
amount and wavelength were optimized to achieve accurate
quantification over the widest range of concentrations possible. Then
extraction from both porous and non porous surfaces was investigated.
Finally, potential interferences were added to the sample to determine
how they affect the analysis. Preliminary results indicated detection
limits around 0.05 mM or 6 ppm and the ability to differentiate urea
nitrate from urea and nitrate samples. Thanks to addition of an internal
standard, a quantification limit very close to the detection limit was
achieved.

In parallel, mass spectrometry was used in an attempt to characterize
urea nitrate as an ion pair without any derivatization. Electrospray
ionization (ESI) and time of flight mass spectrometry were used in order
to determine the exact mass of urea nitrate potential adducts. In order to
separate urea nitrate from other compounds present in the sample, liquid
chromatography has been coupled to the ESI-MS system and HILIC
(Hydrophilic Interaction Liquid Chromatography) columns have been
tested since they allow a good separation with only a small amount of
aqueous phase (which can break the ion-pair).

These two methods should permit the detection of urea nitrate with
high accuracy and permit its detection on a wide variety of surfaces.
Urea Nitrate, Fluorescence, Mass Spectrometry

A84  Development of a Chemical Fingerprint for
Salvia Divinorum Using Liquid
Chromatography-Mass Spectrometry for
Association and Discrimination from
Related Salvia Species

Monica L. Bugeja, BS*, Michigan State University, Forensic Science
Program, 560 Baker Hall, East Lansing, M| 48824; Melissa A. Bodnar,
BS, 320 Chemistry Building, Department of Chemistry, East Lansing, Ml
48824; Victoria L. McGuffin, PhD, Michigan State University,
Department of Chemistry, East Lansing, Ml 48824; and Ruth Waddell
Smith, PhD, Michigan State University, School of Criminal Justice, 560
Baker Hall, East Lansing, MI 48824

After attending this presentation, attendees will learn how Salvia
divinorum can be differentiated from related Salvia species using liquid
chromatography-mass spectrometry (LC-MS) and multivariate statistical
procedures. Differentiation of S. divinorum from other Salvia species will
be demonstrated based on their non-volatile compounds, using principal
components analysis (PCA) and hierarchical cluster analysis (HCA).

This presentation will impact the forensic science community by
developing a LC-MS method for the analysis of non-volatile compounds
in S. divinorum. Most forensic laboratories analyze S. divinorum
submissions using gas chromatography-mass spectrometry (GC-MS);
however, GC-MS is limited to the analysis of volatile compounds.
Analysis of non-volatile polar compounds using LC-MS potentially
offers more discriminating information to differentiate S. divinorum from
other Salvia species.

Salvia divinorum is a hallucinogenic plant that has recently gained
legislative attention due to an increase in its recreational use. S. divinorum
and/or its active constituent, salvinorin A, are currently regulated in
several states. Hence, the ability to identify S. divinorum and differentiate
it from more than 900 other Salvia species is imperative in a forensic
context. Salvinorin A is known to be found only in S. divinorum thus far.

Therefore, the presence of salvinorin A, detected using GC-MS, serves
as the current method for identifying S. divinorum. However, salvinorin
A can be extracted from S. divinorum to prepare liquid extracts for
recreational use. This can result in low levels of salvinorin A in the
residual plant material that may or may not be detectable, causing
possible difficulty with identification. Hence, an alternative procedure
for identifying S. divinorum would be beneficial. Using LC-MS, non-
volatile polar compounds in plant material can be determined, generating
a chemical “fingerprint” of S. divinorum. This fingerprint should be
unique and complementary to that already available by using GC-MS.

The purpose of this research was to generate a chemical fingerprint
of S. divinorum using LC-MS. This chemical fingerprint was then used
to investigate differentiation of S. divinorum from other related Salvia
species based on the non-volatile polar compounds. S. divinorum was
extracted in triplicate using different solvents (e.g., acetonitrile,
acetonitrile/water, and acetonitrile/water/isopropanol) and all extracts
were analyzed by LC-MS. The optimal extraction solvent was
determined based on the number of compounds extracted and the
precision of the extraction, which was determined using Pearson product
moment correlation (PPMC) coefficients. Using the optimal solvent, an
additional four Salvia species (e.g., S. guaranitica, S. nemorosa, S.
officinalis, and S. splendens) were then extracted in triplicate and
analyzed by LC-MS. Resulting chromatograms were subjected to data
pretreatment procedures (e.g., retention time alignment and
normalization) to limit any sources of non-chemical variance. Principal
component analysis was then used to visually associate and discriminate
extracts. Extracts that were chemically similar, such as replicates of the
same species, were clustered closely in the scores plot and separately
from those extracts that were chemically different. In addition, the
chemical compounds contributing to the variance described by the
principal components were identified in the loadings plot. Hierarchical
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cluster analysis (HCA) was performed based on the scores plot and used
to statistically measure the extent of association and discrimination of the
different Salvia species. The combination of PCA and HCA results in a
statistical evaluation of association and discrimination, in accordance
with recommendations put forward in the recent National Academy of
Sciences Report, “Strengthening Forensic Science in the United States: A
Path Forward.”

Salvia Divinorum, Liquid Chromatography-Mass Spectrometry,
Multivariate Statistical Procedures

A85 Method Development for the Rapid

Separation and Detection of Organic
Gunshot Residue by UPLC/MS

Jennifer L. Greaux, BS*, Florida International University Department of
Chemistry, 11200 Southwest 8th Street, Miami, FL 33199; Bruce R.
McCord, PhD, Florida International University, Department of
Chemistry, University Park, Miami, FL 33199; Danielle R. Lincoln, 1000
Holt Avenue, Box 1770, Winter Park, FL 32789

After attending this presentation, attendees will become familiar
with the key principals of ultra-performance liquid chromatography and
the advantages of using this newer technique for analyzing gunshot
residue.

This presentation will impact the forensic science community by
providing new methods to law enforcement personnel for determining
whether or not an individual has fired a weapon, which can link the
individual to a crime scene, victim, or gun.

Upon firing a gun, a mixture of vapors and particulates are ejected
from the weapon and deposited onto the shooter’s hands and clothing.
These particulates are referred to as gunshot residue (GSR) and the
detection of this residue may assist law enforcement personnel in
determining whether or not an individual has fired a weapon.

GSR is composed of inorganic and/or organic constituents that arise
from the primer, propellant, bullet, and other sources within the gun. For
the purpose of this research, we are primarily focusing on the analysis of
organic GSR (O-GSR) resulting from smokeless powder by ultra high
pressure liquid chromatography (UPLC). UPLC is a newer analytical
technique which provides increased resolution and separation speed when
compared to traditional HPLC. The advances are due to the smaller
particle columns which help to minimize band spreading and the pumping
system’s ability to accommodate higher backpressures. For detection, a
tandem MS was utilized for its sensitivity, selectivity, and fast acquisition
speeds. With the tandem MS, both parent and daughter ions can be
monitored for more accurate identification of the individual components.

The overall purpose of this project was to develop and optimize
methods for the UPLC/MS analysis of organic gunshot residue. In this
project, a total of 20 different smokeless powder additives were analyzed.

These included diphenylamine, N-nitrosodiphenylamine, 4-
nitrosodiphenylamine, 2-nitrodiphenylamine, 4-nitrodiphenylamine,
2,4’-dinitrodiphenylamine, 4,4’-dinitrodiphenylamine, methyl centralite,
ethyl centralite, dimethyl phthalate, diethyl phthalate, dibutyl phthalate,

nitroglycerin, 2-nitrotoluene, 3-nitrotoluene, 4-nitrotoluene, 2,3-
dinitrotoluene, 2,4-dinitrotoluene, 2,6-dinitrotoluene, and 3,4-
dinitrotoluene. These additives may act as a propellant, stabilizer,

plasticizer, flash inhibitor, or as a combination of several of these
functions.

The sample preparation process involved first preparing stock
solutions of each explosive in organic solvent at Img/mL and then
combining each one to form a mixture. Working solutions were prepared
by diluting aliquots of the solution mixture to the appropriate
concentrations using a 50:50 mixture of acetonitrile and water with 2mM
ammonium acetate added to promote efficient electrospray ionization. A
C8 reverse phase column (100mm length, 2.1um i.d.) was evaluated for

its ability to separate the mixture of 20 standards. In order to optimize the
separation, the mobile phase, gradient, and flow rate were examined at
various combinations. Simultaneous positive and negative ESI was used
along with APCI to detect all relevant compounds. Optimized analysis
times were under 12 minutes with a gradient of 10%-80% organic at a
flow rate of 0.500mL/min.

A variety of extraction techniques were then examined to permit
optimum recovery of real and simulated GSR from several different types
of handguns. The resultant method permits simultaneous and sensitive
determination of a wide variety of organic compounds present in
gunshot residue.

Organic GSR, UPLC, MS

A86 Physical and Chemical Description of

Barnes XLC Coated X-Bullets

Klint R. Epperson, Paul B. Lawence, Josh Knapton, Amberlee R Neibaur,
Gary H. Naisbitt, PhD*, Forensic Science Program, Criminal Justice
Department, Utah Valley University, Orem, Utah 84058

The goal of this presentation is to present a physical and chemical
description of the Barnes XLC Coated X-Bullets before and after being
fired. It employees several instrumental and microscopic techniques used
in chemical and materials analysis, most of which are available in well
equipped crime laboratories.

This presentation will impact the forensic science community by
providing Information contained in this presentation can be used by
fircarms examiners as a reference standard to identify Barnes XLC
Coated X-Bullets recovered at crime scenes.

Barnes XLC Coated X-Bullets are specialty bullets for the
ammunition reloader enthusiast. The solid copper hollow point bullets
are distinguished by their blue coating that acts as a lubricant to improve
ballistic performance. Microscopic examination showed it to be a
sprayed-on single layer coating similar to automotive paint finishes.
Coating thickness was determined with a stereomicroscope equipped with
imaging software capable of making measurements to be 24.2 microns
with a standard deviation of 0.76 microns. The color spectrum with a
maximal peak at 495 nm was obtained with a microspectrophotometer.
Fourier transform infrared (FTIR) spectral analysis of the unfired bullet
provided a reference spectrum for forensic identification. When the
bullet is fired, the coating is lost from the surfaces that come in contact
with the barrel, but because of mushrooming petals that form upon impact
at the tip of the bullet, the coating is protected and remains intact. Heat,
pressure, and impact due to firing do not change the IR spectrum of the
coating, thus providing a comparison link between the unfired standard
reference to bullets recovered at crime scenes.

Further chemical analyses were conducted to determine the
lubricant, coloring agent, and binder. Starting with the reference IR
spectrum, spectral matching techniques were used to identify
polytetrafluoroethylene (PTFE) as the lubricant by its characteristic twin
peaks at 1210 and 1150 nm. Its presence was confirmed by pyrolysis-gas
chromatography-mass spectrometry (Pyr-GC-MS). The pyrolysis
product of PTFE appears early in the pyrogram as a single large peak of
tetrafluoroethylene, and this results agrees with peer reviewed literature.

After subtracting the PTFE spectrum, searches for other matching
spectra suggested methylmethacrylate, a group of “drying oils like tung
oil and fatty acids, and cyclic compounds as the most likely components.
Pyr-GC-MS analysis suggested methylester-2-methyl-2-propenoic acid,
many cyclic compounds some of which containing nitrogen, fatty acids,
and a small peak identified as Blue Pigment 15. Because mixtures of
polymers, co-polymers and cross-linkers are specifically formulated to
produce desired properties, exact identification is often not possible.
However, taken together the binder composition is rationalized to be a
mixture of methylmethacryate and alkyd drying oils.
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Blue Pigment 15 is member of the copper cyanin dye family that is
modified with slight variations to produce different shades of blue.
Pyrolysis of these large heterocyclic compounds produces a large variety
of smaller heterocycles, some of which are direct components of the
parent molecule and others that are structural rearrangements. Exact
reconstruction of a specific copper cyanin was not possible. However,
Raman spectrometry supports the presence of a copper cyanin compound
in the coating.

Reference Standard Barnes XLC Coated X-Bulltes, Blue Bullet,
Chemical Analysis

A87 Preliminary Studies on the Chemical and

Morphological Changes of Gunshot
Residues Following Ingestion by Fly Larvae

Paola A. Magni, MS, FE.LAB ASL TO1, c/o Civico Obitorio di Torino, Via
Bertani 112/A, Torino, 10137, ITALY; Giulio Di Mizio, PhD*, Policlinico
Universitario Camp, Germaneto, Edificio Clinico, Sec. Foren Med, Viale
Europa, Catanzaro, 88100, ITALY; Federica Colosimo, MD, Magna
Graecia University of Catanzaro, Viale Europa Loc. Germaneto,
Catanzaro, 88100, ITALY; Claudio Gentile, PhD, University of Messina,
Dipartimento di Fisica, Facolta Scienze MMFFNN, Salita Sperone,
Messina, ITALY; lan Dadour, PhD, University of Western Australia, Centre
for Forensic Science, 35 Stirling Highway, Nedlands, 6009, AUSTRALIA;
and Pietrantonio Ricci, MD, Universita degli Studi Magna Grecia
Catanzaro, Viale Europa - Localita Germaneto, Catanzaro, 88100, ITALY

After attending this presentation, attendees will understand the
importance of the differentiation between the presence of Pb, Ba, and Sb
as pure chemical elements or as a GSR structure in the blowfly larvae
tissue.

This presentation will impact the forensic science community by
producing a series of different laboratory techniques to investigate in the
presence of GSR in blowfly larvae tissues.

Medico-legal entomology is the use of insects and other arthropods
in forensic investigation concerning decomposed bodies and it has
become the gold standard for estimating time since death in many
countries. In addition to this well-known use to estimate the postmortem
interval (PMI), insects that feed on carcasses may also represent a reliable
specimen for toxicological analyses (entomotoxicology) especially in the
absence of tissues and fluids normally taken for such purposes.

The literature reports many studies involving the extraction of drugs
and chemicals (morphine, cocaine, opiates, benzodiazepines,
paracetamol, mercury, etc.) from blowfly larvae (Diptera: Calliphoridae)
associated with a corpse. These analyses are useful in acquiring
information about causes or circumstantial of death.

At present little research has focused on the analyses of gunshot
residues (GSR) detection in blowfly larvae. The observation of the
presence of GSR elements such as lead (Pb), barium (Ba) and antimony
(Sb) in the tissues of larvae could help the interpretation of how a person
died especially when bullets cannot be recovered in the body and the
surrounding crime scene. Furthermore, on a highly decomposed body the
larval activity could also easily lead to the destruction of gunshot wound
diagnostic features but retention of GSR by the fly larvae will indicate a
shooting crime.

Previous investigation involved in detection of GSR elements in
blowfly larvae were conducted using Inductively Coupled Plasma Mass
Spectrometry (ICP-MS) (Roeterdink et al. 2004; LaGoo et al., 2010) and
Laser Ablation Inductively Coupled Plasma Mass Spectrometry (LA-
ICP-MS) (Swan, 2006). All these studies focused exclusively on the
detection of gunshot residues in larvae as pure chemical elements.

However, due to the natural existence of these elements in the
environment and in the fly larvae tissues, for a forensic purpose it’s
fundamental to differentiate the presence of natural Pb, Ba, and Sb from

the presence of these elements as GRS specific morphological structure
in the larva tissues.

The aim of this study is to determine if there are chemical and
morphological changes of Pb, Ba and Sb following the uptake of GSR by
larvae. This study was performed using the Scanning Electron
Microscope (SEM), currently considered the most common technique for
GSR detection analyses because it combines morphological examination
with elemental analyses.

The fly larvae were fed meat that had been shot and then were
formalin fixed and processed following basic histological methodologies.

The resulting horizontal thin sections were examined by SEM.

This study allowed the identification of the presence of Pb, Ba, and
Sb in fly larvae not just as chemical elements but as a complex gunshot
residue structure helping in the interpretation of the causes of death in a
highly decomposed body.

Gunshot Residues, Blowfly, Scanning Electron Micro

A88 Laser Induced Breakdown Spectroscopy

(LIBS): Characterization of Bullets,
Gunshot Residue, and Bullet Wipe

Mitchell L. Rector, MS, Birmingham Police Department, 1710 1st Avenue
North, Birmingham, AL 35203; Kristina J. Truitt, BS*, University of
Alabama at Birmingham, 1201 University Boulevard, Birmingham, AL
35294; and Elizabeth A. Gardner, PhD, University of Alabama at
Birmingham, Department of Justice, UBOB 210, 1530 3rd Avenue, South,
Birmingham, AL 35294-4562

After attending this presentation, attendees will have a basic
understanding of Laser Induced Breakdown Spectroscopy (LIBS), the
effects that distance has on the detection of gunshot residue and bullet
wipe on clothing, cement block, wood, and drywall, and the general
trends to observe when applying LIBS to the analysis of bullet fragments
and bullet holes.

This presentation will impact the forensic science community by
introducing LIBS as a presumptive test for the identification of bullet
fragments, gunshot residue (GSR) and bullet wipe. It will demonstrate
that LIBS, in comparison to established chemical testing, will be more
useful in the detection of bullet wipe in the absence of GSR. The
techniques developed in this project will have the potential to establish an
area of bullet impact detection in the presence and absence of gunshot
residue.

Laser Induced Breakdown Spectroscopy (LIBS) can be used to
quickly determine the elemental composition of gas, liquid, and solid
samples with minimal sample preparation. A LIBS instrument commonly
incorporates a ND: Yag Laser and a CCD or Eschelle detector. The laser
pulse ablates material from a sample, producing high temperature plasma.

The plasma emits light at wavelengths that are characteristic of the
elements ablated from the sample. The emission of the plasma is
collected and analyzed by a detector within the LIBS system. The
advantages of LIBS are that the method is relatively non-destructive, very
little sample preparation is required, and the spectra can be obtained
instantaneously. The disadvantages are that the limit of detection is
presently only 4-10 ppm and the percent composition of trace elements
cannot be determined to the level of accuracy required for forensic
analyses. However, as shown by this project, LIBS can be used as a quick
test when the presence of specific elements can be used to identify a
sample; lead (Pb) for a bullet fragment or lead (Pb) and barium (Ba) for
a suspected bullet hole.

Gunshot residue can serve as a vital form of circumstantial evidence
in crime scene investigations. Cases involving the use of firearms, traces
of lead (Pb), barium (Ba), and antimony (Sb) can be detected on the
victim, criminal, and other objects that have come in contact with the
firearm and or fired projectiles. However, when the point of impact is
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more than three feet from the source of the gunshot, the GSR becomes
less visible and the only detectable trace is a dark ring of lead or barrel
residue formed from the bullet (lead or full metal jacketed) at the site of
impact as it passes through the material. This is classified as bullet wipe
in the firearms field. LIBS can be used to identify lead (Pb) and barium
(Ba), the elemental components of bullet wipe and bullet fragments. This
instrumentation has the potential to become an important tool in the
analysis of trace evidence.

The LIBS System has been used to analyze four unfired bullets and
a variety of materials shot from a range of one inch to twelve feet. Peaks
at 280.16, 368.49, and 405nm indicated a positive test for lead and at
4554, 493.4, and 553.5 nm for barium. The analysis of spectra for
materials from a T-shirt with simple spectra and few elements will be
compared to cement block, a more complicated material composed of
several different minerals and numerous inorganic elements.
Laser Induced Breakdown Spectroscopy, Gunshot Residue, Bullet

A89 The Effects of Render Safe Procedures on
Forensic Evidence From Improvised
Explosive Devices

Chad Wissinger, MBA*, and Sonja Rawn, JD*, Ohio Division of State
Fire Marshal Forensic Laboratory, 8895 East Main Street, Reynoldsburg,
OH 43068

After attending this presentation, attendees will have a better
understanding of the value of forensic evidence from rendered safe
Improvised Explosive Devices (IEDs). Various render safe procedures
(RSPs) will be examined to determine the impact each will have on the
recovery of forensic evidence from (IEDs) and a recommended
examination triage will be presented.

This presentation will impact the forensic science community by
providing forensic examiners, investigators, and bomb squad personnel
with a better understanding and awareness of the value of forensic
evidence from rendered safe IEDs.

When investigating incidences involving Improvised Explosive
Devices (IED); military Explosive Ordnance Disposal (EOD), civilian
bomb technicians, explosive incident investigators, and forensic
laboratory personnel need a better understanding of the effects render safe
procedures (RSPs) have on forensic evidence. Most investigators, bomb
technicians, and laboratory examiners question if valuable forensic
evidence remains after rendering safe an IED. This project is designed to
determine if valuable evidence does or does not exist and if any detectable
contamination occurs form using render safe tools. With the wide range
of RSP tools available to EOD and civilian bomb technicians, it is
important for the personnel conducting the RSPs to understand these
effects in order to choose the best tool to preserve the forensic evidence
and render the device safe effectively. In addition, it is important for
forensic laboratory analysts to be able to identify that an IED has been
rendered safe so the analyst is alerted to any contamination that could
have occurred from the RSP tools and apply the appropriate examination
triage.

The objective of this program in combating terrorism is to determine
the evidentiary value of IEDs after RSPs have been conducted. This
study will result in recommendations that identify different RSPs, the
effects on evidence, and provide laboratory personnel with procedures for
analyzing post-RSP IEDs. The novel approach to be evaluated is:

1. Build multiple IEDs with forensic evidence applied;

2. Render them safe using multiple disruption techniques in real

world environments;

3. Evaluate the effects that render safe procedures have on the value

of the forensic evidence (trace evidence, explosives, fingerprints,
tool marks, and DNA).

Because of the complex nature of designing, rendering safe and
forensically evaluating IEDs, conducting this program requires a team of
subject matter experts (SMEs) experienced in this real world process on
a routine basis. The team consists of SMEs from the National Security
Division at Battelle Memorial Institute, Columbus Division of Fire Bomb
Squad, Ohio Division of State Fire Marshal Forensic Laboratory,
Columbus Police Department Crime Lab, and Hamilton County Coroners
Crime Laboratory.

The effects RSPs had on different IED designs and the results of
forensic examinations including, DNA, fingerprints, trace evidence, tool
marks, and explosives, will be presented. Suggested procedures and
techniques used to collect evidence following a render safe procedure and
the subsequent forensic analysis triage of the rendered safe IEDs will
be included.

Render Safe Procedures, IED, Forensic

A90 Ultra Rapid Separation of Cocaine and

Cocaine Adulterants by Differential Mobility
Spectrometry-Mass Spectrometry

Adam B. Hall, MS*, Boston University, Biomedical Forensic Sciences
Program, 72 East Concord Street, L-1004, Boston, MA 02118; Paul
Vouros, PhD, Northeastern University, Barnett Institute of Chemical and
Biological Analysis, 341 Mugar Hall, Boston, MA 02115; and Stephen L.
Coy, PhD, Massachusetts Institute of Technology, 77 Massachusettes
Avenue MS 6-226, Cambridge, MA 02139

After attending this presentation, attendees will understand how
differential mobility spectrometry (DMS) is similar to ion mobility
spectrometry (IMS) as well as how it is different. Relevant applications
to forensic drug analysis will be highlighted.

This presentation will impact the forensic science community by
introducing practical applications of a new, ultra-rapid, separation
technology to the field of drug analysis. This separation technology,
DMS, is interfaced to an ion trap mass spectrometer for confirmation by
MS-MS analysis.

Differential Ion Mobility Spectrometry (DMS) has been interfaced
to nano-ESI-MS to provide an ultra rapid ion filtration technique for the
separation of ions in gas phase media prior to mass spectral analysis. This
technique as a forensic tool for ultra rapid separations and analyte
quantitation with minimal sample pre-treatment in an effort to replace the
necessity for lengthy GC or LC-based chromatographic separations is
being evaluated. DMS affords an analyst the ability to selectively feed an
ion trap with targeted analytes preventing saturation of the trap from
unnecessary chemical noise. DMS-MS separation conditions were
optimized and included modifier selection, desolvation gas temperature,
and variance of trap fill time for the analysis of a variety of chemical
species.

The aim of this work has been the rapid detection of analytes of
interest to the forensic science community with the overall goal of
reducing case backlogs. A planar, DMS-lon Trap MS has been
constructed in the laboratory. This system has been shown to be efficient
at the rapid separation of ions under ambient conditions and has been
utilized in the laboratory as an ion filtration technique prior to mass
analysis. Compared to traditional LC-MS based techniques requiring 30-
40 minutes of chromatography, DMS-MS is capable of separating a five
drug mixture in 25 seconds. DMS allows for ion selection from a mixture
by the application of dispersion (Rf) and compensation (Vc) voltages.
Determining appropriate Vc’s by scanning as a function of time is a
critical step to isolating species of interest from a complex chemical
matrix. Drug and drug adulterant mixtures were introduced to the DMS-
MS system via infusion without sample pre-treatment or purification.
MS-MS of the targets at fixed Vc’s was then conducted, confirming the
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presence of the analyte of interest from the background matrix. DMS-MS
was shown to suppress chemical noise by approximately one order of
magnitude allowing for increased signal-to-noise at increased trap fill
times. Furthermore, use of DMS as an ion filtration technique afforded a
nine-fold increase in S/N for the analyte of interest.

Drug Analysis, Separation Science, Differential Mobility Spectrometry

A91 The Application of UV-VIS and

Fluorescence Derivative Spectra in the
Forensic Analyses of Illicit Drugs

Marianne E. Staretz, PhD, Department of Chemical & Physical Science,
Cedar Crest College, 100 College Drive, Allentown, PA 18104; Jennifer R.
Smith, BS*, 196 Jonas Road, Effort, PA 18330; and Thomas H. Pritchett,
MS, Cedar Crest College, 100 College Drive, Allentown, PA 18104

After attending this presentation, attendees can expect to have a
more thorough understanding of the application of derivative Ultraviolet-
Visible and fluorescent spectroscopy to the presumptive identification of
controlled substances.

This research will impact the forensic science community by
providing a method to improve the discriminatory power of Ultraviolet-
Visible and fluorescent spectroscopy and evidence to consider upgrading
the use of UV-VIS and fluorescent spectroscopy from Category C to
Category B in the SWGDRUG guidelines. Furthermore, the ease of use
and low cost associated with this method can provide smaller labs with an
additional tool with which to analyze illicit drug samples.

Ultraviolet-Visible (UV-VIS) and fluorescent spectroscopy have
long been used in forensic science due to the ease of operation and low
start-up costs when compared to other instrumental methods, as well as
the non-destructive nature of analysis. These methods have been used
most frequently in the presumptive identification of illicit drugs due to
their low discriminatory power. The current research provides indication
that that these techniques may be underestimated in terms of their
discriminatory power and therefore underutilized for this purpose. It has
been shown that first and second derivative spectra can provide more
discriminatory information than just the zero order spectra alone,
especially when several different solvents are used. For this research,

cocaine salt, crack cocaine, lidocaine, procaine, benzocaine,
tetracaine, heroin, morphine, codeine, methamphetamine, 3,4-
methylenedioxymethamphetamine (MDMA), methylenediethyl-

methamphetamine (MDEA) methylenedioxyamphetamine (MDA), and
lysergic acid diethylamide (LSD) were examined. Based on solubility, the
drugs were analyzed in at least three of the following solvents:
acetonitrile, 0.1M HCI, 0.1M NaOH, 0.1M phosphate buffer (pH 7), and
acetonitrile. Samples were prepared to several concentrations ranging
from 0.03 mg/mL to 0.0009375 mg/mL and analyzed from 200-400 nm.
The resulting spectral minima, maxima, and crossover points for each
derivative were tabulated along with the ratio absorbances at these
wavelengths. The information gathered from the derivative data in the
different solvents can, when used together, provide a much more
thorough evaluation of each drug. In many cases, identification alone is
not enough. This method has the potential to also be applied to estimating
the quantity of illicit drugs in the presence of cutting agents. After
spectral information was collected for each individual drug, spectral
overlays were prepared for each drug-cutting agent combination to
determine points of overlap. A blind study conducted by comparing
solutions of unknown concentration containing both drug and cutting
agent to a prepared calibration curve of the drug showed promising
results. From this, an approximate concentration was calculated using
Beer’s Law.

Continued work in this area could provide substantial justification
for the increased usage of UV-VIS and fluorescence spectroscopy in the
analysis of illicit drugs. In the current SWGDRUG guidelines, UV-VIS

and fluorescence spectroscopy are in Category C. Additional work in this
area will continue to bring to light the abilities of UV-VIS and
fluorescence spectroscopy, and may eventually present enough evidence
to warrant the transfer from Category C to Category B. This shift, minor
as it may be, could make adherence to the SWGDRUG guidelines more
practical for smaller labs that are unable to purchase big-ticket items such
as mass spectrometers or tandem mass spectrometers.

Ultraviolet-Visible Spectroscopy, Fluorescence Spectroscopy, Illicit Drugs

A92 Analysis of lllicit Tablets by Ultra-High
Performance Liquid Chromatography

Emily C. Miller, BS*, Drug Enforcement Administration Mid-Atlantic
Laboratory, 1440 McCormick Drive, Largo, MD 20774

After attending this presentation, attendees will understand how
Ultra-High Performance Liquid Chromatography (UHPLC) can be used
effectively in the analysis of illicit tablets, pharmaceutical tablets, and
drug mixtures of forensic interest. In particular, it will be demonstrated
that those tablets and mixtures containing phenethylamines and other
compounds which can be difficult to separate by Gas Chromatography
(GC) can be easily analyzed using UHPLC.

This presentation will impact the forensic science community by
highlighting some of the potential uses of this new technology in forensic
drug analysis, including the ability of UHPLC to separate and fully
resolve compounds that cannot easily be resolved by many of the
commonly used GC methodologies. This allows for more efficient
analysis, more accurate drug identification, and more precise quantitation.

Many phenethylamines and other compounds typically encountered
in illicit tablets can be difficult to fully resolve using the GC screening
methods typically utilized in forensic drug laboratories. High
performance liquid chromatography (HPLC) provides alternate
mechanisms of separation and selectivity than GC. However, HPLC’s
lower peak capacity makes the length of time needed to adequately
separate all compounds too time-consuming to use for general screening.
However, the development of UHPLC instrumentation and the
availability of columns containing sub-2-pm particles have made this
technique more appealing for forensic drug screening. The number of
theoretical plates achievable with sub-2-um particle UHPLC columns
approaches those possible with capillary GC columns. UHPLC provides
a complementary method for screening these types of tablets quickly and
efficiently with a high degree of selectivity.

A UHPLC method will be presented which can separate many of the
common components of illicit tablets, including 3,4-
methylenedioxymethamphetamine (MDMA) and related compounds
(including MDA, MDMMA, and MDEA), methamphetamine,
amphetamine, ephedrine, pseudoephedrine, N-benzylpiperazine (BZP),
1-(3-trifluoromethylphenyl)-piperazine (TFMPP), and caffeine. Several
other non-controlled adulterants which may be present in illicit tablets
(including diphenhydramine, aspirin, guaifenesin, lidocaine, procaine,
and others) will also be shown to be well resolved using this method.
Analysis of tablets containing BZP, MDMA, and TFMPP by both GC and
UHPLC will be compared. A normal-phase UHPLC screening method
for BZP will also be introduced, as well as an ion-pairing UHPLC method
for the quantitation of BZP. The benefits and limitations of each method
will be discussed. The applicability of UHPLC screening to many
compounds of forensic interest that are at least somewhat soluble in water
and possess a chromophore will be shown. Examples of analysis of
controlled and non-controlled pharmaceuticals by UHPLC will also be
presented along with the analysis of illicit tablets containing unusual
components (such as cocaine). The sensitivity of the technique (with
ultraviolet (UV) detection) will be demonstrated, and sample preparation
will be discussed.

UHPLC is a powerful new technique which can be of great value to
a forensic drug analysis laboratory. Many mixtures which can prove
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difficult to analyze by traditional techniques benefit from the unique
retention mechanisms in liquid chromatography and can be better
resolved by UHPLC. In addition, exhibits containing multiple units (such
as illicit tablets or pharmaceutical tablets) can be quickly and efficiently
analyzed with no requirement for any additional sample preparation steps
that might be necessary for GC analysis (such as derivitization, basic
extraction, or further dilution). This technology has the potential to make
forensic drug analysis laboratories more efficient through faster
screening, easier sample preparation, and less reanalysis of multiple-
unit submissions.

UHPLC, BZP, Phenethylamine

A93 Ildentification and Determination of Opiates

in Poppy Tea Preparations

Angela S. Mohrhaus, BS*, Jill M. Gracie, MFS*, Heather A. McCauley,
BS, and Samuel R. Gratz, PhD, FDA Forensic Chemistry Center, 6751
Steger Drive, Cincinnati, OH 45237

The goal of this presentation is to present the forensic community
with a survey conducted on various sources of Opium Poppy and Papaver
somniferum. This presentation will also discuss the alkaloid profiles as
well as the levels detected.

This presentation will impact the forensic science community by
discussing a survey of P. somniferum obtained from various sources
conducted on both intact poppy pods and the separated seeds. The
alkaloid profiles obtained using GC-MS and the calculated levels
acquired using HPLC-UV will be compared and presented.

The Opium Poppy, Papaver somniferum, is widely grown as an
attractive flower throughout Europe, South America, Asia, and parts of
the United States. Although it is prized as an ornamental plant in the
garden and its seeds are used in the production of foods and oils, for
many, P. somniferum’s value lies in the opium. Opium refers to the dried
latex that is collected from the plant by scoring the immature seed pods.
It contains numerous opiate alkaloids including morphine, codeine,
thebaine, papaverine, and noscapine. Morphine is the most prevalent
alkaloid in opium comprising anywhere up to 20% of the total mass.
Codeine is the second most common alkaloid making up 0.3% to 3% of
the total.! Thebaine, although not used therapeutically, can be converted
industrially into a variety of compounds including oxycodone and
oxymorphone. It is the most poisonous opium alkaloid and often causes
nausea and vomiting when ingested. All three of these compounds are
Schedule II controlled substances as defined by the DEA.

Although the latex is the greatest source of opiate alkaloids, these
compounds can be found in other parts of the plant as well. Poppy tea is
a popular drink made from various portions of the dried poppy flower and
induces a long lasting intoxication. The seeds and dried seed capsules are
generally indicated for use in making the tea and due to the widespread
availability of dried poppy pods on the internet, in floral markets, at craft
stores, etc, this can be problematic. Over the last two years, multiple
deaths attributed to acute morphine and/or codeine intoxication have been
reported, with poppy tea being noted as the likely source of the opiates.

The FDA’s Forensic Chemistry Center first received dried poppy
pods in May of 2009 after the death of a 20-year-old male college student.
Several pods were received and analysis was conducted on the entire fruit
(i.e. the dried pod capsule with seeds) as well as the seeds alone. Both
samples were prepared by grinding portions with either a food processor
or by hand using a mortar and pestle. The ground parts were then steeped
in boiling water for 30 minutes, as per the tea recipe received with the
pods. The extract was then filtered and analyzed using GC-MS analysis
and HPLC-UV analysis. The early results showed a trace amount of
morphine in the seed extracts. However, extracts examined from the
entire pod demonstrated the presence of morphine, codeine, and thebaine.
Subsequent quantitation by HPLC-UV confirmed an average of 18.5 mg
per pod of morphine, 3.7 mg per pod of codeine, and 0.4 mg per pod of

thebaine. Preparing the tea as described in the recipe yielded 92 mg, 18.5
mg, and 2.0 mg of morphine, codeine, and thebaine respectively per cup
of'tea. With the minimum lethal dose of morphine reported at 200 mg and
cases of 60 mg causing sudden death in hypersensitive individuals, the
levels detected are alarming.?

A survey of P. somniferum obtained from various sources will be
conducted on both intact poppy pods and the separated seeds. The
alkaloid profiles obtained using GC-MS and the calculated levels
acquired using HPLC-UV will be compared and presented.

References:

I http://www.sciencedaily.com/articles/o/opium_poppy.htm

2 Bunch, Joey, “Boulder death could be second from poppy tea,”
The Denver Post, 7/21/2009.

3 Macchiarelli, L., Arbarello, P., Cave Bondi, G., Di Luca, N.M.,
Feola, T., Medicina Legale (compendio)ll edition, Minerva
Medica Publications, Italy, Turin 2002.

Poppy Tea, Morphine, Opiates

A94 DART®-AccuTOF™ as a Complementary
Tool, or is it an Essential Tool in
Managing Today’s Complex Drug
Chemistry Environment?

Erin M. Shonsey, PhD*, Vaughn Barron, MEd, Andrea Headrick, BS, and
Dale Carpenter, PhD, Alabama Department of Forensic Sciences, 2026
Valleydale Road, Hoover, AL 35244

After attending this presentation, attendees will learn the need for
additional screening techniques in controlled substances analysis for
robust case analysis.

This presentation will impact the forensic science community by
investigating and filling a void in current controlled substances analysis,
greatly reducing the risk of false negatives.

Whether we are cognizant of it or not, there exists a void in the
classical screening capabilities of conventional drug chemistry
laboratories. For the majority of cases encountered by forensic chemists,
analysis with traditional methodologies is sufficient. However, the
controlled substances world is not static, and the increasing complexity of
not only controlled substances but also product tampering cases, is
outpacing the capabilities of classical analytical techniques. Introduction
of newer technologies into the classical workflow is essential to keep pace
with the controlled substances world. The introduction of the DART®-
AccuTOF™ has increased screening capabilities in a single analysis by
orders of magnitude in a fraction of the time.

The DART® is one of the first open air, ambient pressure ion sources
for a mass spectrometer. The design of the DART® opens the source for
sampling substances in either solid, liquid, or gas states. This simplifies
the sample preparation and extraction prior to analysis. In most instances,
no sample preparation is required, and in fact, the raw sample is preferred
for analysis. Analysis of a variety of substances including unknown
powders, residues, organic liquids, plant materials, and aqueous liquids is
possible without any sample preparation or extraction. The combination
of the DART® with an AccuTOF™ mass spectrometer provides putative
identifications of compounds based on molecular mass measurements.
This process is targeted for analysis of protonated molecular ions, or
[M+H]" ions, resulting in a mass spectrum of the analytes that are capable
of being ionized. This means that the intact mass of a compound must be
measured within five millimass units (mmu) of the theoretical mass based
on molecular formula for a positive screening result.

Drug Chemistry workflow in the laboratory consists of presumptive
and confirmatory testing. Traditional presumptive tests include color
tests, microcrystal tests, and gas chromatography or liquid
chromatography analysis. Mass spectral identification is required for
controlled substances confirmation in many laboratory systems. The void
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became readily apparent with the implementation of the DART®-
AccuTOF™ into the screening process utilized in the author’s laboratory.
As a result the workflow was changed to require DART®-AccuTOF™
screening prior to a conclusion that no controlled substances are detected.
This applies to approximately 5% of the cases encountered in the
author’s laboratory system. Cases which screen positive by DART®-
AccuTOF™ analysis undergo further testing to determine if molecular
identification is possible.
Since the adoption of the DART®-AccuTOF™ screening, a suprising

40% of the cases (2% of the total) analyzed in the complementary
workflow have screened positive. The cases that screened positive
underwent additional analyses and mass spectral identification was
obtained for controlled substances approximately 50% of the time or in
1% of the total cases analyzed. The ability to direct the analysis prior to
extraction with a screening tool that covers the wide range of samples
encountered in the laboratory has increased the ability to detect and
confirm controlled substances. It has therefore been determined that the
DART®-AccuTOF™ has become an essential tool for case analysis
(demonstrating superiority to GC/MS in determination of true negatives),
evaluation of extraction efficiency, and method development within the
Alabama Department of Forensics Drug Chemistry laboratories.
Controlled Substances, DART®-AccuTOF ™, New Technology

A95 LC-MS/MS Analysis of Psilocybin and

Psilocin in Mushrooms: SPE Approach

Jeffery Hackett, PhD*, UCT, Inc., 2731 Bartram Road, Bristol, PA 19007;
Albert A. Elian, MS, 59 Horse Pond Road, Sudbury, MA 01776; and Michael
J. Telepchak, MBA, UCT, Inc., 2731 Bartram Road, Bristol, PA 19007

After attending this presentation, attendees will learn about the
extraction of psilocybin and its metabolite (psilocin) from seized
mushrooms using readily available solid phase extraction (SPE)
cartridges and tandem mass spectrometry. Use of this SPE method will
permit analysts to provide data on both compounds in samples.

This presentation will impact the forensic science community by
offering analysts in forensic facilities a method that permits samples of
mushroom to be analyzed in a clean format with minimal matrix effects
and excellent analytical characteristics in terms of both SPE and LC-
MS/MS.

This novel extraction (SPE) procedure was performed on a
commercially available mixed mode column (C8/SCX) that had
previously been conditioned with methanol, deionized water, and pH 6
phosphate buffer (0.1 M (3 mL, 3 mL and 1 mL, respectively)) prior to
sample loading. The methanolic mushroom samples (I mL) were
adjusted to pH 6 with 0.1 M phosphate buffer (5 mL) and an internal
standard was added (ethyl morphine) to the resulting solution. After
loading the sample onto the SPE under gravitational flow, the sorbent was
washed with deionized water and methanol (3 mL of each, respectively).
Each SPE column was eluted with 3 mL of a solvent consisting of ethyl
acetate containing 2% (v/v) ammonium hydroxide followed by 3 mL of
methanol containing 4% (v/v) ammonium hydroxide. The individual
eluates were collected in separate glass tubes under gravitational flow,
evaporated to dryness (under nitrogen), and dissolved in a mobile phase
(250 pL). These individual solutions were combined for analysis by LC-
MS/MS in positive multiple reaction monitoring (MRM) mode. Data is
presented for MRM’s of psilocybin, psilocin, and ethyl morphine,
respectively.

Liquid chromatography was performed in gradient mode employing
a 50 mm x 2.1 mm C18 analytical column and a mobile phase consisting
of acetontitrile and 0.1% aqueous formic acid. The gradient was
programmed to run from 5% to 90% acetonitrile in 4.0 minutes and then
back to 5% acetonitrile for re-injection. The total run time for each
analysis was less than five minutes. In this presentation, representative
chromatograms are shown to illustrate the efficiency of the

chromatography and analysis along with calibration curves and
representative chromatograms of real mushroom samples.

Results: The limits of detection/quantification for this method were
determined to be 50 ng/ g and 100 ng/ g, respectively for both psilocybin
and psilocin. The method was found to be linear from 100 ng/ g to 2000
ng/ g (r2>0.999). Data is presented to show that recoveries of psilocybin
and psilocin were found to be greater than 85% for both compounds.
Interday and Intraday analysis of psilocybin and psilocin were found to be
< 5% and < 8%, respectively. Matrix effects in this procedure were
determined to be < 6%. Details of real samples (10) showing
concentration of both compounds are given at the presentation.

Conclusion: The use of this new procedure for the analysis of
psilocybin and psilocin using both SPE and LC-MS/MS will be of great
use to analysts in the field of forensic drug analysis as the concentrations
of both drugs can now be reported rather than just the psilocin value
alone, as is currently provided by laboratories using gas chromatography
coupled to mass spectrometry.

Hallucinogens, SPE, LC-MS/MS

A96 Identification of Gamma-Hydroxybutyrate
(GHB), Gamma-Butyrolactone (GBL),
and 1,4-Butanediol (1,4-BD) Using

Trimethylsilyl Derivatization

Mohammed A. Majid, PhD*, Baltimore Police Department, 242 West
29th Street, Baltimore, MD 21211

After attending this presentation, attendees will learn how to
trimethylsilyl derivatize GHB (gamma hydroxybutyrate), which is a
controlled (Schedule I) drug and in turn positively identify it, separately
from GBL (gamma-butyrolactone), which is not controlled, using a
typical GC-MS (gas chromatograph-mass spectrometer). 1,4-butanediol
(1,4-BD) is also included in the derivatization reaction, because 1,4-BD
is used to manufacture GHB and sometimes comes in a mixture with
GHB and GBL. Because these drugs usually come spiked in aqueous
solutions like wines and soda, a simple extraction procedure is also
included which precedes the actual derivatization reaction.

This presentation will impact the forensic science community by
teaching the utility and versatility of the technique of trimethylsilyl
derivatization of drugs like gamma-hydroxybutyrate (GHB) a Schedule I
drug. From an identification point-of-view, this drug has become a
headache for crime laboratories worldwide, because it converts to GBL
(gamma-butyrolactone), which is not controlled, under high temperatures
in a typical GC-MS (gas chromatograph-mass spectrometer). This
problem can be easily solved by employing this simple, fast, efficient, and
user-friendly technique.

GHB has been in literature since 1874. In the 1960’s, it was
developed as an anaesthetic in the field of medicine. In addition, this
four-carbon molecule is purported to have anabolic properties and also
induces sleep. This and several other reasons prompted the Food and
Drug Administration in 1990, to issue a warning against the use of GHB.
A decade later, the sale and synthesis of GHB was stringently controlled
and the drug was placed in Schedule I by the Controlled Substances Act.
This in turn led to an increase in the illegal synthesis of GHB. Recently,
it has been increasingly used as a “date rape” drug. Cases of GHB use in
the United States have gone from 56 in 1994 to 3,340 in 2001, especially
among the youth.

For trimethylsilyl derivatization, ~2 mg each of GHB, GBL, and 1,4-
BD was mixed with 50 ml ethyl acetate. Then a 50 ml mixture of
BSTFA+TMCS (in a ratio of 99:1) was added to it. The reaction mixture
was incubated at room temperature for ~30 min. Then 1-2 ml of the
reaction mixture was subjected to GC-MS analysis. The excess
derivatization reagents and ethyl acetate in the reaction mixture had
retention times (RT) in the GC ranging from ~0.5 to ~3.0 min.
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Trimethylsilyl-derivatized GHB appeared at ~6.0 min. Underivatized
GHB, after converting to GBL at high temperatures has a RT of ~3.3 min.
Due to its characteristic dragging on the column, the RT for underivatized
1,4-BD ranged between 3.6 - 4.0 min. Derivatized 1,4-BD had a RT of
5.5 min. The major ionic fragments of the derivatized GHB on the mass
spectrometer (MS) fully corroborated with theoretical calculations, which
are m/z 73, 117, 147, and 233. Underivatized GHB, after converting to
GBL, had the following major ionic fragments m/z 42, 56, and 86. The
major ionic fragments monitored for derivatized and underivatized 1,4-
BD were m/z 73, 116, 147, 219, and m/z 42, 57, and 71, respectively.

To date, this is a straight forward, simple and accurate method for
identifying GHB from GBL. Due to its closed ring structure, GBL is
immune to derivatization. However, this technique can be effectively
used to derivatize specifically GHB, even in a mixture of GHB and GBL.

The mass spectra of derivatized and underivatized 1,4-BD is entirely
different from that of GHB and GBL and the presence of 1,4-BD in the
mixture does not hinder the identification of GHB. This technique of
trimethylsilyl derivatization becomes more attractive in the fact that, after
the derivatization reaction, there is no need to extract the derivatized or
underivatized products from the finished derivatization reaction before
the GC-MS analysis because the retention times in a GC and the resulting
mass spectra of the derivatization reagent, BSTFA (N,O-
bis(trimethylsilyl) trifluoroacetamide) are quite different when compared
to that of the derivatized and underivatized products. More over, the
whole reaction and its analysis on a GC-MS takes less than an hour,
which makes it quite attractive for a fast paced drug laboratory.

The law enforcement agencies submit cases containing wines and
soda, purportedly spiked with these drugs whose usage is becoming more
common in night club parties. Because the derivatizing agent is
incompatible with aqueous solutions like soda and wines, a very robust,
simple, and high recovery extraction procedure is also included, which
delivers pure drugs that are derivatization ready before the actual
derivatization reaction. This ultimately leads to the identification of
these drugs.

Gamma-Hydroxybutyrate (GHB), Gamma-Butyrolactone (GBL),
Trimethylsilyl Derivatization

A97 Is FEPAC Accreditation Opening the

Employment Door?

Marilyn T. Miller, EdD*, Virginia Commonwealth University, 1020 West
Main Street, #2017, Box 843079, Richmond, VA 23284-3079; and
Heather Shacker, MS, Virginia Commonwealth University, 1020 West
Main Street, Box 843079, Richmond, VA 23832

After attending this presentation, attendees will: learn about the
relationship between FEPAC accredited program graduates and the hiring
practices of some ASCLD-LAB accredited forensic laboratories; will
learn that most laboratory directors know of FEPAC but do not consider
it an advantage in the hiring process; and will learn that AAFS and
FEPAC need to market the goals and significance of FEPAC accreditation
to forensic laboratories.

This presentation will impact the forensic science community by
presenting data that shows that FEPAC accreditation is not an advantage
in the hiring process for accredited program graduates. Therefore, is it
worthwhile for post-secondary educational institutions with forensic
science degree programs?

The American Academy of Forensic Sciences (AAFS) developed the
Forensic Science Education Programs Accreditation Commission
(FEPAC) in 2002. FEPAC accredits forensic science programs located in
regionally accredited universities, including undergraduate and graduate
degrees, and as a result it is hoped that it encourages academic quality
through the accreditation. Seventy-six randomly selected forensic
laboratories from across the United States were chosen for the telephone
survey from a list of American Society of Crime Lab Directors

Laboratory Accreditation Board (ASCLD-LAB) accredited forensic
laboratories. Data collection was performed by contacting these
accredited laboratories by telephone and conducting a phone survey of
three to four survey questions. The questions asked:

1. Are you involved in the hiring process?

2. What is your title or position in the lab?

3. Have you heard of FEPAC accreditation?

4. Do your potential new hires receive any advantage in the hiring
process if they have graduated from a FEPAC accredited
program? What is it?

Overall, a total response rate of 42% was obtained for the telephone
survey, generating 32 completed surveys from participating laboratories
for qualitative data analysis. Of these participating forensic laboratories,
72% had heard of FEPAC education accreditation and of significance,
69% of these forensic laboratories believed that graduation from a
FEPAC accredited program did not confer any type of advantage during
the hiring process. When an actual forensic laboratory employee,
including the head of the laboratory, was surveyed, the results showed
that greater than 70% of the respondents had knowledge of FEPAC.
However, when human resources personnel for the laboratory or
appropriate administrative agency were contacted, the results showed
only 25% even knew of FEPAC accreditation. When interviewing the
head of the forensics laboratory, 40% of those individuals who were
aware of FEPAC accreditation, stated a belief that the accreditation status
should give an advantage during hiring. However, no human resources
members believed in this advantage. Based on this project’s data and
interpretations, in today’s job market, successful completion and
graduation from a FEPAC accredited program does not confer a specific
advantage during the hiring process. The cause for these results as shown
by this project appears to be due to a lack of knowledge about the
requirements of FEPAC accreditation, as well as, general knowledge as to
the number and location of current FEPAC accredited programs.
Although knowledge of FEPAC accreditation within the forensic science
educational population is growing, the corresponding growth within the
general forensic science community has yet to be seen. This presentation
will suggest solutions to change the perception of FEPAC accredited
programs. The American Academy of Forensic Sciences and the FEPAC
committee itself needs to focus more on “marketing” of the goals,
process, requirements, and standards necessary for FEPAC accreditation.
If the marketing is successful, then the value for FEPAC accreditation will
be shown in the form of an outcome that will give hiring advantages to
graduates of FEPAC accredited programs. Certainly, the advantages they
deserve in today’s job market.

FEPAC Accreditation, Employment, Hiring Process Advantage

A98 Online Laboratory Analysis

Feasible or Not?

Training:

James B. Crippin, BS*, 1007 Candytuft Boulevard, Pueblo, CO 81001;
and Carrie M. Whitcomb, MSFS*, National Center for Forensic Science,
University of Central Florida, PO Box 162367, Orlando, FL 32816-2367

After attending this presentation, attendees will understand adult
learning related to online courses, described as a theory called
“andragogy.” The andragogy hypothesis states that online adult learning
should focus more on the application and less on the content being taught.
Strategies such as case studies, tabletop application, role-playing,
simulations, group projects and discussions, and self-group evaluations
are most useful for adult learning.

This presentation will impact the forensic science community by
demonstrating strategies such as case studies, tabletop application, role-
playing, simulations, group projects and discussions, and self-group
evaluations are most useful for adult learning.

The University of Central Florida’s National Center for Forensic
Science and Institute for Simulation has developed two online courses.
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One online training course is well suited for first responders to a
Chemical, Biological, Radioactive, Nuclear, and Explosives (CBRNE)
incident. However, the online training for laboratory personnel
completely with “no hands-on” training for the examination and
identification of high explosives may be another story.

Malcolm Knowles emphasizes that adults are self-directed - they
expect to take responsibility for decisions about their own learning and
professional development. Adult learning courses delivered online must
accommodate this fundamental aspect. Andragogy makes the following
assumptions about the design of learning: (1) adults need to know why
they need to learn something; (2) adults need to learn experientially; (3)
adults approach learning as problem-solving; and, (4) adults learn best
when the topic is of immediate value.

Professional development has become a critical challenge across all
federal, state, and local agencies. Research has consistently demonstrated
that training which provides only information and theory-based content
results in little more than an increase of knowledge—not skills.
Simulations and advanced learning technologies provide an effective tool
for the preparation and maintenance of competencies required for
responding to the various dynamic and critical situations; they also
provide greater knowledge retention and expand/refine skills, resulting in

overall improved job performance, employee satisfaction, and

employee retention.

Online Courses, Andragogy, Adult Learners

A99 Continuing Education for Forensic
Professionals Through Virtual Crime

Scene Assessments

Ryan J. Postlethwait, BS*, West Virginia University Forensic &
Investigative Science, 208 Oglebay Hall, 1600 University Avenue, PO
Box 6121, Morgantown, WV 26506; and Martin K. Overly, MSFS*, and
Brandon D. Smithson, BS, Forensic Science Initiative - West Virginia
University, 208 Ogelbay Hall, 1600 University Avenue, PO Box 6217,
Morgantown, WV 26506

The goal of this presentation is to demonstrate an interactive, virtual
crime scene, as part of an online course and its validity for training.
Discussion will relate to the benefit of training through an online medium
and how such a training format gives the student a practical experience.
While replicating onsite training and education is challenging, a thorough
presentation of virtual crime scenes is a move toward the enhancement of
online training.

This presentation will impact the forensic science community by
demonstrating to working professionals the value of virtual crime scene
training when it is used in addition to other training platforms.

Recommendations in the National Academy of Sciences (NAS)
report address the needs of forensic professionals to have continuing
education and training in forensic science. Included in the report is a
recommendation given by the Technical Working Group for Training and
Education in Forensic Sciences (TWGED). The efforts of TWGED
discuss training content and how it should include a combination of
essential topics and elements specific to forensic disciplines. One critical
area requiring training is crime scene processing. Because evidence
collection and preservation is central to the investigative process, it is
beneficial for professionals across various disciplines to understand crime
scene collection, preservation, and processing. Crime scenes in an
academic context, however, are difficult to reproduce, manage, and
distribute to students over wide geographical areas. A virtual crime scene
provides students the advantage to further comprehend crime scene
procedures in an accessible format. This is accomplished by
demonstrating collection and preservation methods as they are published
in crime scene literature as well as the National Institute of Justice (NI1J)
and Federal Bureau of Investigation (FBI) research reports on crime
scene investigation.

A panoramic video system captures a complete view of an area, such
as a crime scene, without manually “stitching” individual photographs
together. The 360° area can be viewed from above, below, and at eye
level in relation to the viewer. After the scene is captured visually, the
views are then combined with correlative software and links to evidence,
objects, or locations can be embedded within the scene. Students choose
collection and processing methods appropriate for the given evidence.
For example, one of several presumptive tests can be selected for a
suspected bloodstain. Other options include, but are not limited to, the
Electrostatic Lifting Apparatus (ESLA), alternate light source (ALS), and
camera setting adjustments for crime scene photographs. During the
experience, the student maintains a crime scene notebook, which is
embedded in the online course. The notebook is used to document their
work, organize the crime scene, and maintain a chain of custody.

Certainly, some forensic professionals are skeptical when a virtual
crime scene is used for training purposes. Academic programs,
certification tests (i.e., [AI, ABC), and on-site trainings, such as National
Institute of Justice (N1J) sponsored programs, are the core of continuing
education. Online courses and the virtual crime scene, much like on-site
courses are only as good as the content and the depth of learning a student
gains from the experience. Fortunately, the advancement of video and
graphic design software gives online courses the potential to emulate
training formats commonly used in forensic science. In addition, virtual,
interactive training is an effective way to obtain low-cost continuing
education while performing job related responsibilities and
managing casework.

Training, Virtual, Crime Scene

A100 Two Case Studies of Controlled Substance
Laboratories Using Custom Macros and
Commercial LIMS-Based Paperless Systems
Under ASCLD/LAB®-International
Accreditation Requirements

Mark D. Dixon, BS*, Harris County Institute of Forensic Sciences, 1885
Old Spanish Trail, Houston, TX 77054; Kevin L. Kramer, BS*, Oklahoma
State Bureau of Investigation, 800 East 2nd Street, Edmond, OK 73034;
Warren C. Samms, PhD, Harris County Institute of Forensic Sciences,
1885 Old Spanish Trail, Houston, TX 77054; Heather J. Schafstall, MS,
Oklahoma State Bureau of Investigation, 800 East 2nd Street, Edmond,
OK 73034; and Kailin Len, MS, Shahriar Shahreza, BS, and Ashraf
Mozayani, PhD, Harris County Institute of Forensic Sciences, 1885 Old
Spanish Trail, Houston, TX 77054

After attending this presentation, attendees will understand the
process associated with the implementation of a LIMS-based paperless
system through custom instrument macros. Attendees will observe two
approaches that comply with ASCLD/LAB-International accreditation
requirements, particularly regarding security and documentation of
technical review.

This presentation will impact the forensic science community by
increasing efficiency while simultaneously reducing operational costs. A
major challenge of controlled substance laboratories is managing high
caseload submissions in an efficient, cost-effective manner. This
presentation chronicles the implementation of two paperless systems
using commercial LIMS-based systems. The purpose of this presentation
is to provide a blueprint for laboratories seeking ways to implement cost-
saving measures and efficiency without expending a great deal of
resources.

The Oklahoma State Bureau of Investigation (OSBI) initially created
macros specifically for Agilent Chemstation™ to automate sample
analysis and report creation for Agilent™ dual column GC-FID and GC-
MS instrumentation. The Harris County Institute of Forensic Sciences
(HCIFS) implemented these macros and further tailored the macros to
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comply with agency-specific procedures. HCIFS also provided
customization for the automatic dual creation of hard-copy and electronic
report formats. All reports, regardless of instrument type, are
automatically generated and display all relevant case information and
instrument settings. The macros incorporate quality control data to
ensure proper instrument performance in an easy to read format.

Macros are also used to add a layer of security. A .“txt” file is
created that assigns a unique Validation Code to each sample. The .“txt”
file contains the validation number, case number, item and analyst
information; with the Validation Code also appearing on the report. The
Stxt” files and sequence logs for each instrument run are archived in
secure folders.

The OSBI and HCIFS have connected instrumentation computers to
their individual laboratory-wide networks to allow for access of
instrument reports at analyst workstations. After review by the analyst,
the instrument reports are uploaded into the respective LIMS system and
are time and/or date stamped with the user login information. The LIMS
system in place at HCIFS is Justice-Trax™ whereas the OSBI uses the
BEAST™, both prominent, commercial LIMS systems.

Instrument reports are uploaded into the BEAST™ as PDF
documents and all transactions are documented in an Audit Log. The
Audit Log tracks all the details of the actions taken for individual cases.
Administrative/technical reviews are performed before the BEAST™
releases a case.

Justice-Trax™ requires a technical review of these electronic
documents which is tracked through a review history before the case can
be released.  Justice-Trax™ generates an electronic worksheet which
documents the total number of technical pages uploaded into the
electronic case file, complying with ASCLD-LAB/International
requirements of documenting the review of each page in the official case
record.

Other topics of discussion will include enhancements of the HCIFS
paperless workflow including the implementation of additional
commercial and/or in-house compiled software to document exhibit
weights, the creation of custom barcodes for Agilent™ GC-FID and GC-
MS and the use of Kovats retention index (RI) for GC-MS confirmation,
in lieu of repeated injections of positive controls.

Controlled Substances, Paperless, Macros

A101 The Scientific Working Group for the
Analysis of Seized Drugs (SWGDRUG)

Scott R. Oulton, BS*, Southwest Laboratory, 2815 Scott Street, Vista, CA 92081

The goal of this presentation is to update forensic drug analysts on
recent work products from SWGDRUG.

This presentation will impact the forensic science community by
providing the current work products by SWGDRUG as it relates to the
analysis of seized drugs.

Currently, SWGDRUG is working on the following topics:

® Examples for the estimation of uncertainty of measurement in

purity determinations

® Developing standard training competencies

® New initiatives such as: providing a searchable mass spectral

database; development of a measurement uncertainty
calculator; new section on website documenting method
limitations; etc.

In past presentations to the American Academy of Forensic Sciences,
a synopsis of the history of SWGDRUG and goals of the core committee
have been presented. This year’s presentation will focus on the specifics
described above. However, the following information is presented here
for those unfamiliar with the SWGDRUG process. SWGDRUG has been
in existence since 1997. The mission of SWGDRUG is to recommend
minimum standards for the forensic examination of seized drugs and to
seek their international acceptance.

The objectives of SWGDRUG are the following:
® Specifying requirements for forensic drug practitioners’
knowledge, skill and abilities;
® Promoting professional development;
® Providing a means of information exchange within the forensic
science community;
* Promoting ethical standards of practitioners;
® Providing minimum standards for drug examinations and
reporting;
* Establishing quality assurance requirements;
® Considering relevant international standards; and
® Seeking international acceptance of SWGDRUG recommendations.
The SWGDRUG core committee is comprised of representatives
from federal, state, and local law enforcement agencies in the United
States, Canada, Great Britain, Germany, Japan, Austria, Switzerland,
Australia, the European Network of Forensic Science Institutes (ENFSI),
the United Nations Drug Control Program (UNDCP), forensic science
educators, the American Society of Crime Laboratory Directors
(ASCLD), American Society for Testing and Materials (ASTM), and the
National Institute of Standards and Technology (NIST). Published
recommendations are available on the SWGDRUG website located at:
www.swgdrug.org.
Criminalistics, SWGDRUG, Drug Analysis

A102 Using Quality Control (QC) Data for
Estimating the Measurement Uncertainty
Associated With Purity Results

Sandra E. Rodriguez-Cruz, PhD*, Drug Enforcement Administration,
Southwest Laboratory, 2815 Scott Street, Vista, CA 92081

After attending this presentation, attendees will learn how to use
quality control analyses to estimate the uncertainty associated with purity
determinations.

This presentation will impact the forensic science community by
providing laboratories with easy to implement procedures to comply with
accreditation requirements pertaining to the uncertainty of measurement.

Accreditation under the ISO/IEC 17025:2005 standard requires
testing and calibration laboratories to have established procedures for
estimating the uncertainty of their measurements. Forensic chemistry
laboratories throughout the world provide law enforcement customers
with a variety of analytical results, including weight measurements,
controlled substance identification, and in many cases, results pertaining
to the purity of the substances present. Purity determinations are not
routinely performed by smaller, local, and state crime laboratories in the
United States; however, such measurements are commonly reported
during the analysis of controlled substances throughout the Drug
Enforcement Administration (DEA) laboratory system. As a result,
laboratory reports generated must also include the uncertainty of
measurement associated with purity results.

The uncertainty associated with purity measurements can be
evaluated using the strictly mathematical approach recommended by the
ISO Guide to the Expression of Uncertainty in Measurement (GUM).
However, for most forensic chemistry applications, such an approach is
somewhat impractical due to the variability of samples and matrices
encountered by analysts on a day-to-day basis. A more reasonable and
applicable approach is necessary for measurements performed in forensic
chemistry laboratories. Technical Reports published by the European
Federation of National Associations of Measurement, Testing, and
Analytical Laboratories have provided alternative methods for the
evaluation of measurement uncertainty; among them, estimation of
uncertainty using quality control data and inter-laboratory comparisons.'?

This presentation will describe the use of quality control samples for
the estimation of the uncertainty associated with purity measurements.
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The approach presented is applicable to multiple controlled substances
and analytical techniques used throughout crime laboratories. This
methodology represents a top-down approach for uncertainty evaluation,
where the contributions of multiple factors can be considered at once,
avoiding tedious uncertainty budget re-calculations resulting from
variations in instrument performance, sample and matrix changes, and
environmental conditions. The use and evaluation of quality control
samples also provides a way for verification of uncertainty of
measurement estimates previously obtained using different methods, such
as collaborative studies or budget approaches.

Results from the analysis of four quality controlled samples will be
presented and discussed. These samples were prepared using
authenticated reference materials and were kept under controlled
environmental conditions. Two of the samples contained cocaine HCI
concentrations of approximately 25% (CocaineQC#1) and 75%
(CocaineQC#2), respectively. The other two samples were prepared to
contain methamphetamine HCl at 20% (MethQC#1) and 80%
(MethQC#2), respectively. Multiple adulterants and diluents were also
added to the samples, in order to mimic routinely encountered
compositions. Quality Control (QC) solutions were prepared fresh prior
to analysis using a laboratory-validated HPLC quantitative method.

Results from more than a year of QC analyses will be presented in
the form of control charts. Statistical analysis of the data will
demonstrate that the QC results represent a reasonable estimate for the
uncertainty associated with the quantitation of cocaine and
methamphetamine using the selected method and instrumentation.
Results will also provide verification for previously reported uncertainty
estimates obtained via the statistical analysis of proficiency testing
samples.

This presentation is expected to be of interest to other forensic
chemistry analysts and laboratory personnel involved in the evaluation of
measurement uncertainty, as required for accreditation under the ISO
17025:2005 standard.

References:
! EUROLAB Technical Report 1/2006 — Guide to the Evaluation of
Measurement Uncertainty for Quantitative Test Results.
2 EUROLAB Technical Report 1/2007 — Measurement uncertainty
revisited: Alternative approaches to uncertainty evaluation.
Uncertainty, Purity, Controlled Substances

A103 Forensic Science and the

of Relevancy

Concept

Durdica Hazard, MS*, and Pierre A.J-L. Margot, PhD, University of
Lausanne, Institut de Police Scientifique, Ecole des Sciences Criminelles,
UNIL-BCH, Lausanne, 1015, SWITZERLAND

After attending this presentation, attendees should understand the
concept of relevancy in forensic science and crime scene investigation.
The aim is to spark off an interest in thinking about this fundamental
notion in forensic science in attendees and arouse their interest for the
study of basic principles of forensic science. These objectives embrace
the following positive outcome: a better understanding should help the
process of forensic science in its investigative dimension and should
improve elementary actions and thought processes applied on
investigative scenes

This presentation will impact the forensic science community by
discussing a combination of factors to improve the detection of relevant
traces, that should help design training and education schemes.

Over 50 years ago, Kirk (1963) highlighted a serious deficiency in
theory and basic principles. This was a realistic and serious analysis of
the Forensic Science situation, and it is still relevant today. Despite the
small number of studies that have discussed principles attributed to Kirk

and Locard, even fewer (none in the authors’ view) have been dedicated
to the concept of relevancy of collected traces.

Although obvious, the criminalist’s vocation is to find, collect, and
analyze relevant traces. From crime scenes to laboratories, working with
relevant physical traces is a leitmotiv, and belongs to the thought process
governed by the above two mentioned forensic principles. Focusing on
the relevancy concept in Forensic Science, it goes far beyond a simple
question of definition and Inman and Rudin (2000) did formalize the
current conundrum that criminalists have to deal with: the most difficult
challenge is “the recognition of relevant physical evidence,” whereas it
may be questionable whether the capacity to recognize objects as
evidence would not have limits. Those limits pertain to the framework of
interventions of criminalists: crime scenes are consecutive but not alike,
being peculiar to every criminal activity, where resources are always
limited (whether material, time, etc.). This  forces
criminalists/investigators to adapt to places and cases in order to find
what is relevant. But how does it work? Actually, what is a relevant
trace? Do all crime scene investigators perceive relevancy in the same
way? And what will influence their perception?

These questions raise issues that go back to the very foundations of
the (forensic) investigative process. This means discussing the
elementary and indispensable piece of the forensic puzzle, the trace, and
investigating what parameters could act on the criminalist’s thought
process in its detection and recognition, taking into account the crime
scene environment. Arising from a research dedicated to the relevancy
concept in forensic science, this presentation will focus on the links
between trace, clue, evidence, relevancy, and crime scene investigators.
Semiotics, and a brief state of the art, will help define the relevancy
concept and introduce the fundamental, sometimes fuzzy and tenuous
distinction between trace and evidence. This will stress the point that sets
apart trace from evidence notions.

According to semiotic views, the relevancy concept could be defined
as a trace-object perception on investigative scenes conditioned by
context and by what the criminalist decides to recognize and use as
features from (relevant) trace, i.e potential for transfer and for
discrimination (identification). The trace is understood as a “vestige or
marks remaining and indicating the former presence, existence or action
of something,” without any given meaning at this point, except that it is
perceived as a potential source of information to explain issues in the
investigated case. The trace becomes a clue when the criminalist
recognizes the information content. It allows the examiner to make
inferences with different alternative causes that give different values and
meaning to the sign-trace. It is relevant when it gives information to the
case while taking into account the context. It becomes evidence that is
understood as information coming from the trace-object that “raises or
lowers the probability of a proposition,” i.e., gives confidence to decision
making in deciding probable cause.

These meanings insist on the need to use proper terminology specific
to particular steps of the forensic reasoning and positioning within
judicial proceedings. Such an attempt in this differentiation is expected
to help in the understanding of the thought processes applied in forensic
science and to crime scenes.

This research aims to define a basic question which is difficult to
measure. Exploring the meaning of forensic notions, while using a
semiotic approach, can be a useful tool to help understand a concept
which plays a fundamental role in Forensic Science and is born out once
you leave the crime scene.

Relevancy Concept, Trace, Evidence
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A104 Forensic Training and Development of the
Erbil Forensic Laboratory, Iraq

Sarah J. Seashols, MS*, Virginia Commonwealth University, Department
of Forensic Science, 1020 West Main Street, PO Box 843079, Richmond,
VA 23284-3079

After attending this presentation, attendees will have an
understanding of the state of the forensic laboratory system and training
in Iraq. Topics addressed will include an overview of evidence collection
at the crime scene, the laboratories’ role in the Iraqi criminal justice
system, and the United States and Coalition’s continuing efforts to equip
and train the laboratory system to full operational status. Cultural and
historical background within the country as relevant for an understanding
of the challenges faced by the laboratories will also be addressed.

This presentation will impact the forensic science community by
describing the status of the Iraqi Forensic Laboratory System, as part of
the overall nation-building process undertaken by the United States and
Coalition. It will also give practitioners an understanding of the
challenges encountered in setting up forensic laboratories under
challenging conditions.

The U.S. and Coalition have worked since the beginning of the
second Gulf War in 2003 to build and equip the forensic laboratory
system of the country of Iraq and to integrate it into the existing criminal
justice system. Despite significant challenges presented by terrorist
activity, infrastructure, and logistics, the Iraqi Forensic Laboratory
System, consisting of three full-service laboratories, one training and
research laboratory, and seven comparative forensic laboratories, has
been established and is operational. Analyst training has taken place both
in-country as well as abroad over the past several years and has developed
many well-qualified laboratory scientists.

This presentation focuses on the objectives and results of the
mentoring and training contract of Iraqi analysts, which took place in
Erbil in 2009 and 2010, and the challenges that the Iraqi Forensic
Laboratory System faces as it moves forward. The project entailed
mentorship of and advanced instruction in the major forensic disciplines
within the Erbil Forensic Laboratory, located in the northern autonomous
region of Kurdistan. Mentors worked with analysts in the various
disciplines to develop written protocols, assisted in ordering of supplies
and in arranging for equipment installations, as well as technical
mentorship of validation processes. Instructors delivered advanced
training in the major disciplines to analysts from all regional labs within
Iraq, utilizing both theoretical and practical training.

The DNA and Chemistry section startups of the Erbil Forensic
Laboratory were a point of focus within the project. Manufacturer’s
representatives traveled to Erbil, installed the instruments, and provided
initial instrument analysis and maintenance training. Mentors and
Instructors worked with the analysts to ensure that proper procedures
were developed. During this time period, the first forensic cases in Iraq
for Chemistry and DNA were analyzed and reported out.

The laboratory system has an ultimate objective of ISO accreditation
and will continue to progress towards that goal. Major challenges faced
by the Erbil Forensic Laboratory and the Iraqi forensic laboratories
system-wide, include further advancement in power, temperature, and
humidity regulation within laboratories for preservation of delicate
instrumentation, the expansion of supply chain and delivery logistics for
supplies and consumables, and hiring and training of more analysts, plus
further training and development of the existing analysts. At the evidence
collection and receipt level, increased training is necessary for judicial
investigators, judges, and crime scene personnel, both in evidence
collection and in education of the laboratories’ capabilities. This holistic
approach is currently being addressed and will need to continue as such.
All sections will continue to require the assistance of external experts,
acting as technical leaders or mentors, in the near future. The DNA unit
specifically will address further challenges, including databasing within a

tribal culture, the establishment of theta, and the development of DNA
databank and search capabilities.
Iraqg, Laboratory Startup, New Forensic Lab

A105 The Effect of Accelerant and Passive
Headspace Analysis on DNA From
Simulated Arson Evidence

Gina M. Dougherty, BS*, 751 Arthur Street, Hazle Township, PA 18201;
and Lawrence Quarino, PhD, Cedar Crest College, Department of
Chemistry & Physical Science, 100 College Avenue, Allentown, PA 18104

After attending this presentation attendees will gain knowledge of
the potential negative effects that passive headspace has on DNA present
on evidentiary material taken from an arson investigation. Attendees will
also understand the potential damage to DNA that can be caused by the
accelerant and the burning of the material.

This presentation will impact the forensic science community by
determining the optimal headspace analysis parameters of the detection of
accelerants on simulated arson evidence that will maximize DNA typing
results.

Fires are a very destructive force of nature. However, not all fires
are naturally occurring. Many fires are deliberately set to cause damage
to one’s property or even to another individual. These types of fires are
classified as arson. Unlike most crimes, in an arson case evidence is
typically destroyed by the fire which leads to a more difficult
investigation. Accelerants are generally flammable or volatile liquids
used to aid the ignition of the fire and are therefore, commonly found at
the scene.

DNA can be used to link a suspect or victim to the scene of the
crime. DNA can be extracted from any type of body fluid, hair, and even
skin cells. Studies have shown that by briefly touching an object a
detectable amount of DNA is left behind. In order to deliberately start a
fire one must typically be present at the scene of the fire. For instance,
blood may be present if a suspect or victim is injured during the
commission of the arson. Furthermore, items simply touched by
individuals may transfer DNA to the object.

In an arson investigation, items of evidence may be collected to
undergo accelerant analysis and then later sampled for DNA. A very
common method for extracting accelerants from evidence is passive
headspace. Heat is used to help speed up the volatilization process. By
heating the evidence in a metal paint can, the accelerant volatilizes and
becomes concentrated in the headspace of the can which can then be
sampled. However, this method for accelerant analysis involves high
temperatures, which could damage DNA, potentially impacting DNA
typing methodologies.

A series of experiments have been carried out to simulate analysis of
evidence that may be commonly collected at the scene of a fire and tested
for both DNA and accelerants. Six porous substrates: 100% cotton,
100% nylon, wood, foam, carpet, and cardboard along with one non-
porous substrate (glass) were used throughout all experiments. All
substrates were stratalinked to crosslink any DNA that may have been
present. Three different volumes of whole blood were added in triplicate
to all seven substrates simulating high copy number DNA. This was to
ensure that DNA extraction and downstream applications would have a
higher success rate and differences could be seen.

Two different extraction methods, Chelex and DNA IQ™ System
(Promega), were utilized to extract DNA from the simulated evidence. A
mock passive headspace procedure was followed to mimic the prolonged
heat exposure to the DNA present in the blood. The maximum ASTM
recommendations for time and temperature were used.! DNA extraction
was performed on one set of samples prior to the mock passive headspace
and one set of samples after the mock passive headspace.
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Statistical analysis of quantitation results showed that DNA on
simulated evidence was not adversely affected by passive headspace
analysis. Two substrates, cardboard and carpet, yielded very low
concentrations of DNA before and after passive headspace analysis,
possibly due to the presence of PCR inhibitors. However, all samples
produced a full genetic profile with 15 STR loci and amelogenin.

Results will also be presented on the effect of passive headspace
analysis on samples of blood and touch DNA placed on the individual
substrates mixed with accelerants. Optimal headspace analysis criteria
maximizing both accelerant detection and DNA typing results will be
determined. Substrates will also be burned with DNA sampled before and
after passive headspace.

Reference:

I American Society of Testing and /Materials. ASTM Method
D1412-00 Standard practice for separation and concentration of
ignitable liquid residues from fire debris samples by passive
heasdspace concentration with activated charcoal. In: annual
book of ASTM standards. Philadelphia, PA: ASTM, 2001:431-3.

Passive Headspace, Accelerant Analysis, DNA Quantitation and Typing

A106 Recovery and Analysis of Nuclear DNA
From Charred Muscle and Tendon Tissue
Using White-Tailed Deer (Odocoileus
virginianus) as an Animal Model

Jennifer M. Hornyak*, 52 Riethmiller Road, New Wilmington, PA 16142;
and Lisa R. Ludvico, PhD, Duquesne University, Department of Biology,
341 Fisher Hall, 600 Forbes Avenue, Pittsburgh, PA 15282

After attending this presentation, attendees will be able to
understand the recovery and utility of compromised DNA from charred
muscle and tendon tissue burned with three of the most commonly used
accelerants.

This presentation will impact the forensic science community by
identifying the quantity of DNA available and also the quality of the DNA
from charred muscle and tendon tissue obtained from white-tailed deer,
which was used as an animal model. Both human and wildlife forensic
investigators will benefit from the DNA analysis results from the charred
soft tissue because perpetrators will often burn evidence in order to cover
up a crime.

Among the top three reasons for arson is the concealment of crimes
including homicides. A perpetrator will often burn their victim in order
to make DNA identification more difficult. Historically, teeth have been
used for the identification of badly burned remains largely due to the
composition of enamel withstanding the burning process. However,
dental records are needed for positive identification and are not always
available. The proposed study examined the ability to recover nuclear
DNA from both tendon and muscle tissue of white-tailed deer
(Odocoileus virginianus) legs. It also examined the difference between
the muscle and tendon samples in order to see if one of the tissues yielded
higher DNA recovery. The white-tailed deer legs were subjected to one
of the three accelerant treatment condition burns and a non-accelerant
wood burn. Gasoline, kerosene, and lighter fluid were the accelerants
chosen because they are frequently used to cover up a homicide in order
to make victim identifications more difficult. The leg samples were
obtained with a collection permit from the Pennsylvania Game
Commission from road kill specimens found on Pensylvania roadways.
One leg from each deer was incinerated with the same volume of the three
accelerants and the fourth leg was burned without any accelerants as a
control. Approximately ten deer were used for this study leading to a
sample size of 44 deer legs, using each a muscle and tendon sample from
each leg when discernable.

DNA was extracted from each type of tissue sample using a standard
organic extraction protocol. Each extracted DNA sample was then

amplified using two in-house white-tail deer multiplexes optimized from
the loci sequenced and cited from Anderson et al. (2002). The 11
individual primers in the multiplexes were separated into the two separate
STR panels based on their base pair size range and fluorescent dye label
on the forward primer. To date, DNA has been extracted, quantified, and
amplified from the burned samples. Then, the samples were run on a
genetic analyzer in order to obtain the genotype profile for each sample
type. For the majority of samples, at least two or more loci were seen in
the genetic profile, and the DNA concentrations obtained from the
charred samples have been greater than anticipated. Also, the DNA
recovery from the charred tendon samples was higher than that from the
not charred tendon samples.

Even though this study uses white-tailed deer as an animal model,
the application can be applied to charred human remains as well, leading
to better identification of homicide victims that were burned by their
perpetrators in order to destroy evidence. Overall, this study aims to
illustrate that nuclear DNA can be extracted from remains in which the
DNA in the soft tissue could be very degraded and very rarely used in the
identification of badly burned remains.

Charred Tissue, DNA Recovery, Accelerants

A107 Enzyme-Based Preparation of PCR-Ready
DNA From Semen and Mock Sexual
Assault Samples

Jessica L.M. Mackness, University of Virginia, Department of Chemistry,
409 McCormick Road, Charlottesville, VA 22904; Paul Kinnon, BS,
ZyGEM Corporation, Ruakura Road, Hamilton, NEW ZEALAND; David
J. Saul, PhD, ZyGEM Corporation, Ruakura Road, Hamilton, NEW
ZEALAND; and James P. Landers, PhD, and Jenny A. Lounsbury,
MSFS*, University of Virginia, Department of Chemistry, McCormick
Road, Charlottesville, VA 22904

After attending this presentation, attendees will have gained an
understanding of the use of a neutral proteinase to extract DNA from
sperm cells found in semen and mock sexual assault samples.

This presentation will impact the forensic science community by
describing a novel method to extract male DNA without the use of a solid
phase, which decreases analysis time and increases sample throughput.

Sexual assault samples often contain a mixture of sperm cells and
female epithelial cells, typically on a cotton swab matrix. The most
widespread method for the analysis of sexual assault samples, differential
extraction, uses gentle lysing conditions to break open the female
epithelial cells while leaving the sperm cells intact. The female DNA is
removed and the sperm pellet is washed to rinse away excess female
DNA. The sperm cells are lysed through the addition of a reducing agent,
such as DTT, and both the male and female samples must undergo further
purification to remove proteins, nucleases, and other inhibitory
compounds before the DNA can be added to the polymerase chain
reaction (PCR).

Typically, the samples are purified using a solid phase extraction
(SPE) method, which utilizes a silica-based solid phase to reversibly bind
DNA under high salt conditions while impurities are washed away. These
extraction methods can have a number of sample transfer steps which
may result in the loss of some DNA and reduce the probability of
obtaining a full STR profile. Additionally, SPE is time-consuming, with
many incubation and/or centrifugation steps and can take upwards of four
hours to extract DNA from semen. ! Finally, the chaotropic reagents used
to load the DNA on the solid phase and the organic reagents used to wash
away the impurities may inhibit PCR.

The issues that can hinder SPE methods can be nearly eliminated by
switching to a method that does not use a solid phase. Liquid extraction
has been used in the past in the form of a phenol-chloroform extraction,
where proteins and lipids move to the organic phase and DNA moves to
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the aqueous phase; however, this method is time-consuming and
hazardous. Recently, a liquid extraction procedure has been developed
that uses a thermally-stable neutral protease to degrade cellular
membranes, proteins, and nucleases.> The enzyme used (Bacillus sp.
EAT1) has optimal activity in buffers that are PCR-compatible, reducing
the chance for PCR inhibition. This enzyme-based extraction method
reduces the amount of sample transfer steps and, therefore, nearly
eliminates any loss of sample that may occur, while yielding PCR-ready
DNA after only 20 minutes. Commercially-available kits that utilize this
enzyme can be applied to whole blood and saliva samples, but kits for
semen sample analysis do not exist, primarily due to the incompatibility
of the enzyme with most reducing agents.

The current work focuses on the development of a procedure for the
liquid extraction of DNA from sperm cells. First, sperm cells are lysed
during a brief incubation containing an alternative reducing agent. Then,
an aliquot of the lysate is added to a solution containing buffer and
enzyme and the sample is incubated for extraction of DNA in just 25
minutes. Using this method, DNA yield from sperm cells is significantly
increased as compared to a traditional SPE method. Amplification results
of genomic DNA from purified sperm cells show a full STR profile using
this method. In addition, the use of this method towards sperm cells
isolated from mock sexual assault samples will be demonstrated. Overall,
this method represents an approximate three-fold reduction in average
DNA extraction time, from 1.5 hours to 25 minutes as compared to
conventional SPE methodologies.

References:

I “Isolation of genomic DNA from sperm using the QIAamp DNA
Mini Kit: Long Procedure” QIAGEN, Inc.. Accessed online at
http://www.qiagen.com on 29 July 2010.

2 Moss, D, Harbison, SA, Saul, DJ. Int J Legal Med 2003;117:340-
349.

3 Lounsbury, JA, Nambiar, SM, Landers, JP. Analysis of Mock
Sexual Assault Samples Using a One-Step Cell Elution and
Preferential Lysis Method; Seattle, WA. American Academy of
Forensic Sciences, 2010 Feb 22-27.
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A108 Application of Pressure Cycling Technology
(PCT) in Differential Extraction

Deepthi Nori, MFS*, 1340 Southwest 102 Court, Miami, FL 33174; and
Bruce R. McCord, PhD, Florida International University, Department of
Chemistry, University Park, Miami, FL 33199

After attending this presentation, attendees will understand a new
method for the differential extraction of DNA from sperm and epithelial
cells in sexual assault casework.

This presentation will impact the forensic community by providing
a better understanding of how pressure cycling technology can be used to
speed up and simplify the extraction process.

One of the stumbling blocks in obtaining a successful male genetic
profile in sexual assault cases involves the separation of the evidence left
behind by the perpetrator from that of the victim. The conventional
differential extraction methods used for the separation of DNA from
sperm and epithelial cells is time consuming and requires expertise. It is
imperative to develop a method that addresses the issues of time,
efficiency, and ease of use.

Pressure cycling technology sample preparation system (PCT SPS)
is a novel method that involves the use of pressure to disrupt tissues, cells,
and cellular structures enabling the recovery of their components. In this
research, the authors utilized a commercially available instrument from
Pressure Biosciences with a hydrostatic pressure chamber that generates
alternating cycles of ambient and high pressure up to 35,000 psi resulting
in the lysis of cells. Sample cells were placed in liquid suspension in
microtubes and subjected to a range of on and off pressure pulses in an

attempt to isolate and recover DNA. The microtubes were made from a
fluoropolymer that renders them chemically resistant to improve sample
recovery and limit adsorption.

The current study involves the application of pressure cycling
technology in the extraction of nucleic acids from sperm cells and vaginal
epithelial cells. The cells were suspended in 1X PBS buffer (pH 7.4) and
subjected to 5,000 psi- 35,000 psi pressure in increments of 5,000 psi,
accompanied by varying number of cycles in order to determine the
conditions at which one type of cell could be lysed differentially over the
other. Samples were placed in microtubes and introduced into the
pressure chamber. This pressure treatment was followed by phenol
chloroform isoamyl alcohol purification to obtain a clean DNA sample
devoid of salts and proteins for successful downstream analysis. The
purified DNA was quantified with an Alu-based real-time PCR method
using SYBR green.

The initial studies indicate the potential of PCT application in
analyzing samples from sexual assault cases, in particular, indicating
improved extraction of sperm DNA at high pressures when compared to
epithelial cells. Overall these results provide new opportunities to
explore the ability to generate male DNA profile by selectively lysing
sperm cells from mixtures.

Differential Lysis, Pressure, Sexual Assault

A109 Choosing Relatives for DNA Identification of
Missing Person Identification

Jianye Ge, PhD*, University of North Texas Health Science Center,
Institute of Investigative Genetics, 3500 Camp Bowie Boulevard, Fort
Worth, TX 76107; Bruce Budowle, PhD, University of North Texas Health
Science Center, Forensic & Investigative Genetics, 3500 Camp Bowie
Boulevard, EAD 310, Fort Worth, TX 76107; and Ranajit Chakraborty,
University of North Texas, Health Science Center, Institute of
Investigative Genetics, 3500 Camp Bowie Boulevard, EAD 310, Fort
Worth, TX 76137

After attending this presentation, attendees will be informed of the
information content that can be useful with different combination of
relatives, which relatives would be most informative, and how many
relatives are sufficient for DNA missing person and other kinship analysis
identifications.

This presentation will impact the forensic science community by
comparing the information content of different relative combination
scenarios for kinship analysis and providing practical guidance to select
the most informative relatives for missing person identification,
especially when resources are limited.

DNA-based analysis is integral to missing person identification
cases. When direct references are not available, indirect relative
references can be used to identify missing persons by kinship analysis.
The DNA Commission of the International Society for Forensic Genetics
(ISFG) suggested calculating posterior odds for identification and setting
99.9% as a degree of confidence. There are two ways to increase the
power of identification: (1) type more markers; and, (2) type more
relatives. In many cases, the quality and quantity of DNA is poor. Thus
the number of markers that can be typed will be limited by the quality and
quantity of DNA derived from remains. Increasing the number of
reference relatives can increase the chances of identifying remains and
particularly for challenged samples. However, typing all relatives of a
large pedigree can be costly and may not be necessary to reach a defined
threshold for identification. At times decisions may need to be made on
which relatives to type. Since there are information and cost factors
regarding the selection and number of relatives, some selection criteria
should be considered to guide identity testers.

In this study, the 37 most common relative combination scenarios
(e.g., both parents, three children, one child plus one parent plus spouse,
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one parent plus three fullsibs, one child plus one parent, two unrelated
uncles, etc.) in missing person identifications were selected and using the
13 CODIS STRs as genetic profile data, large numbers of pedigrees (e.g.,
1,000,000) were simulated for each scenario. The distribution of LRs for
each scenario was evaluated to first confirm the well-known single
relative reference scenarios and second to determine the most informative
combinations of relatives for identifying an unknown person. Thus
guidance is given on which and how many relatives should be selected
and typed for kinship analyses for identification so that efficiency can be
optimized under the constraints of limited resources. The LRs were
calculated by a software program MPKin, which jointly considers DNA
profiles from all available family members and missing persons/remains.

Based on the simulation results, the following guidelines are
recommended in choosing relatives for missing person identification.

Parents are the preferred relatives and both parents of the missing
person should be typed when possible. The expected LRs of single parent
and both parents are about 104 and 1010, respectively. If both parents are
typed, all other relatives, including fullsibs, may not be necessary.

Children are the second preferred relatives. Type as many children
as possible or until the unknown genotype of the missing person can be
reconstructed. The expected LRs of two, three, or four children are about
1x107, 1x10% or 2.5x10', respectively. In absence of parents, if the
missing person is male, sons are preferred because of the same Y-
chromosome shared between father and sons; otherwise, sons and
daughters are equivalent.

Even if a child is available, the spouse of the missing person (i.e., the
father/mother of the child) should be considered for typing, if he/she is
available. The LR can increase more than 100 fold, if the spouse of the
missing person is further typed, for a scenario with a single child already
available.

Fullsibs are the third preferred relatives. A single fullsib may not be
informative, but typing three or four fullsibs with expected LRs 3.3x107or
3.5x10% are sufficient for reliable identification. If the missing person is
male, brothers are preferred compared to sisters, because the missing
person and brothers can be tested for both Y-chromosome and mtDNA,
and it is reasonable to type less relatives with the same discrimination
power due to economical reasons in some conditions; otherwise, brothers
and sisters are equivalent.

All other distant relatives, such as grandparents/grandchildren,
halfsibs, uncles/aunts, and cousins, only provide limited identification
capabilities based on autosomal markers, but their Y-chromosomes and
mtDNA can be used to increase the LR or filter out false relationships.

Less genetic dependence between reference relatives provides a
higher LR on average. This is practiced routinely for standard paternity
cases where two unrelated parents are sought. But the concept can be
applied to extended pedigrees as well. For example, two biologically
unrelated uncles (with an expected LR = 100) can be more informative
than two related uncles (with an expected LR = 28).

With limited number of relatives, type as many markers as possible.
Kinship Analysis, Missing Person, Pedigree Likelihood Ratio

A110 Concordance Testing Comparing STR
Multiplex Kits With a Standard Data Set

Carolyn R. Hill, MS*, National Institute of Standards and Technology,
100 Bureau Drive, MS8312, Gaithersburg, MD 20899; Margaret C.
Kline, MS, National Institute of Standards and Technology, 100 Bureau
Drive, Building 227 Room B226, MS 8311, Gaithersburg, MD 20899-
8311; David L. Duewer, PhD, and Peter M. Vallone, PhD, National
Institute of Standards and Technology, 100 Bureau Drive, Gaithersburg,
MD 20899-8311; and John M. Butler, PhD, National Institute of
Standards and Technology, 100 Bureau Drive, Mail Stop 8311,
Gaithersburg, MD 20899-8311

After attending this presentation, attendees will understand the value
of concordance testing using commercial forensic DNA short tandem
repeat (STR) multiplex kits to detect allelic dropout or “null” alleles
present in a standard data set.

This presentation will impact the forensic science community by
demonstrating that null alleles do occur within a standard data set when
comparing STR multiplex kits with different primer sequences. These
“null” alleles have been sequenced to confirm the results and determine
the cause (primer binding site mutations) and are reported to the forensic
community.

Concordance evaluations are important to detect allelic dropout or
“null alleles” present in a data set. These studies are performed because
there are a variety of commercial STR multiplex kits with different
configurations of STR markers available to the forensic community.! The
electrophoretic mobility of the markers can vary between kits because the
primer sequences were designed to amplify different polymerase chain
reaction (PCR) product sizes. When multiple primer sets are used, there
is concern that allele dropout may occur due to primer binding site
mutations that affect one set of primers but not another.? These null
alleles become evident only when data sets are compared. Null alleles are
a concern because this could result in a false-negative or incorrect
exclusion of two samples that come from a common source (only if
different PCR primers are used). A base pair change in the DNA template
at the PCR primer binding region can disrupt primer hybridization and
result in a failure to amplify and detect an existing allele.?

Multiple concordance studies have been performed at NIST with a
standard sample set (~1450 in-house U.S. population samples) using
various STR multiplex kits including Applied Biosystems Identifiler®,
MiniFiler™, NGM"™, SGM Plus™, and Profiler Plus™ kits, as well as
Promega PowerPlex® 16, ESX 17 and ESI 17 Systems.>® Various
discordant results have been identified using concordance software
developed at NIST, confirmed by DNA sequencing, and reported to the
forensic community on the null allele web page of STRBase.’

To test for concordance between data sets, the current strategy at
NIST is to use standard samples, software, sequencing, and STRBase, or
the four “S”s of concordance. Ultimately, the information can be used by
kit manufacturers when designing new STR multiplexes to either add an
extra (degenerate) primer or redesign primers away from primer binding
site mutations in the final kit configurations. Some kit manufacturers
decide not to change the primer sequences and rely simply on the
documentation or publication of the reported null alleles.?

Even though concordance studies are important to find null alleles
between data sets, discordant results rarely occur for most primer sets. At
NIST, concordance evaluations have been performed for over 150,000
allele comparisons. In the MiniFiler concordance study,* 99.7% full
concordance was observed and in the PowerPlex ESX 17/ESI 17 study,’
full concordance was seen for >99.8% in all comparisons performed.

In addition, comprehensive STR multiplex evaluations to determine
and characterize kit performance were completed with a subset of the
aforementioned kits, including NGM™, SGM Plus™, Profiler Plus™,
PowerPlex® ESX 17, and ESI 17 Systems. The thorough examinations
include heterozygote peak height ratio and stutter percentage calculations,
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as well as the determination of allele frequencies and population statistics
(i.e. heterozygosities and probability of identities).

A summary of the results, including discordance and kit performance
results, will be shown in order to help assess the benefits of performing
concordance testing using a standard data set with STR multiplex kits that
have different primer sequences for the same markers.
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Al111 The Mythical “Exclusion” Method for
Analyzing DNA Mixtures — Does it Make
Any Sense at All?

Charles H. Brenner, PhD*, University of California Berkeley School of
Public Health and DNA-VIEW, 6801 Thornhill Drive, Oakland, CA
94611-1336

After attending this presentation, attendees will be properly sceptical
of the popular “exclusion” paradigm for analyzing DNA mixtures
because the usual claims in its favor do not survive careful analysis.

This presentation will impact the forensic science community by
warning attendees of the weakness of one popular approach for the
specific question of DNA mixture analysis. More generally a collection
of disconnected plausible-seeming intuitions are not a sufficient basis for
any analytic method. Instead there should be a clearly stated foundation
and chain of reasoning to support it.

Two different approaches to DNA mixture analysis and computation
are commonly called the “exclusion” and “likelihood ratio” methods.
These are fundamentally different paradigms. Though the so-called
likelihood ratio method is agreed to be more flexible and theoretically
grounded, the exclusion method is often touted as adequate in principle,
and preferable for a variety of practical reasons including ease of use and
understanding. But critical consideration shows that none of the claimed
advantages of the exclusion method hold much water.

1. The claim that it requires no assumption about number of
contributors is mostly wrong. For example consider a mixture with

three or four obvious and prominent alleles at each locus. A
suspect who has other alleles can be excluded of being a
conspicuous contributor, but not of being a negligible contributor
based on the DNA alone. The standard but unstated assumption
that only “conspicuous” contributions are probative is valid if
only two contributors can be assumed, but is not valid absent any
such adjunct assumption.

2. Similarly the supposed ease of understanding by judge or jury is
really an illusion; the method is deceptively easy with emphasis
on deception. The ease in apparent understanding rests on
overlooking the ambiguous and uncertain nature of DNA
evidence, especially mixtures. The basis of the “exclusion”
method is a negative evidence paradigm, that the evidence against
a real or hypothetical suspect is the lack of alleles not present in
the unknown mixture. In practice, for the hopelessly elusive
concept of “not present” the analysis substitutes a criterion such as
“not present above 100 RFU” which is measurable but not
logically probative. The audience who accepts the substitution
has been hoodwinked.

3. Ease of use is claimed to be an advantage particularly for
complicated mixture profiles, those with many peaks of varying
heights. The truth is the exact opposite. The exclusion method is
completely invalid for complicated mixtures. The only recourse
in such cases is a proper likelihood ratio analysis however difficult
that may be. It is only the clear and straightforward cases that
might permit logical application of the exclusion method. But
those cases are easy by any method.

4. The common belief that the exclusion method is conservative is
usually true, but not for the expected reason. Calculating
examples with moderate peak-height variation shows that against
innocent but included suspects, it would usually unfairly
exaggerate the strength of the evidence. Since innocent suspects,
especially ones who are not excluded, are somewhat rare, this
circumstance is unusual. Still, it would not sound good for a
supposedly neutral DNA expert to admit in testimony to using a
method whose validity depends on the suspect being guilty.

All of the above problems are manifestations of one basic error: the
method rests on the false premise that alleles are “in” a mixture when a
donor “contributes” them and that we can tell which alleles are “present”
and which are not. Of course allele detection is really not so binary. No
amount of ad hoc finagling about dropout repairs the fundamental
shortcoming that those words in quotes are undefined. Without clear and
explicit definitions as a foundation, any analytic method can’t be more
than guesswork. Certainly no one has laid out an explicit and rigorous
chain of reasoning from first principles to support the exclusion method.
It is at best guesswork.

DNA Mixture, Exclusion, Logical Foundation

Al112 Utilizing Ultra-High-Density SNP Arrays
to Analyze Forensic Mixtures: An
Operational Assessment

Kevin C. McElfresh, PhD*, Kristin M. Stanford, BSc, and Ron G.
Sosnowski, PhD, Casework Genetics, LLC, 13580 Groupe Drive, Suite
301, Woodbridge, VA 22192

After attending this presentation, attendees will learn about direct
solutions for multiple source forensic DNA samples.

This presentation will impact the forensic science community by
providing a precise solution to forensic DNA mixture samples.

The use of Ultra High Density SNP Arrays (UHDSAs) for forensic
investigations has transitioned from proof of concept to an accomplished
tool for fighting crime. Much like Moore’s law for computing, during the
last two years, the UHDSAs have increased in size from several hundred
thousand SNPs to 2.5 million, while the cost per SNP has decreased. In
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fact the power of this tool is approaching the capability to analyze all the
known variations in the human genome. Technically, the UHDSA
provides a precise measure of the genetic variation which allows for a
more direct assessment of differences between individuals and
populations than is possible using current sieving technology (capillary
electrophoresis).

The use of UHDSA was validated according to the ISO17025
guidelines. As part of those validation studies population databases for
Caucasians, African-Americans, Hispanics, and Asians were generated
for the greater than 1 million SNP loci in the Illumina HumanOmnil-
Quad system. Like STRs there are allele frequency differences between
populations. But because the loci are bi-allelic those differences can be
pronounced. For example, in the Caucasian population the B allele
frequency for locus rs1002005 is 0.032 while in the African-American
population the frequency is 0.985. While more extreme, it none the less
is reflective of the population differences found in the frequency
databases of STRs. Second, the mixture interpretation algorithm used to
assess membership in a forensic mixture is sensitive to the frequencies of
the genetic variants in the reference population. The data show that this
sensitivity is especially important when less than 1,000 SNPs are used but
negligible when greater than 500,000 SNPs are used.

The real test of the power of SNPs is their operational use in
deciphering forensic mixtures. Comparison of STR results using sieving
technology and SNP results utilizing ultra-high-density SNP arrays
demonstrates that the UHDSAs provide a much more precise manner of
mixture interpretation. Included in that precision is a statistical
assessment of identity as compared to a CPE interpretation.

A review of mixtures from forensic samples using both STRs and
UHD SNP analysis demonstrates that the power of 1.4 million SNPs
provides a decisive and precise method of mixture analysis that is
impossible with STRs.

Algorithms, data,
are proprietary.

SNPs, Forensic Mixtures, DNA Analysis
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Al113 Likelihood Ratio Statistics
Mixtures Allowing for Drop-Out

for DNA

Adele A. Mitchell, PhD*, Office of Chief Medical Examiner of New York
City, Box 13-69, 421 East 26th Street, New York, NY 11215; Jeannie
Tamariz, BS, Office of Chief Medical Examiner of the City of New York,
421 East 26th Street, 12th floor, New York, NY 10016; Kathleen
O’Connell, BS, Nubia Ducasse, BS, Andrew Wong, BS, Office of Chief
Medical Examiner, 421 East 26th Street, New York, NY 10016; and
Mechthild K. Prinz, PhD, and Theresa Ann Caragine, PhD, Office of the
Chief Medical Examiner, The Department of Forensic Biology, 421 East
26th Street, New York, NY 10016

After attending this presentation, attendees will understand how the
likelihood ratio can be used to assign statistical weight to comparisons
between DNA evidence profiles and profiles from known individuals.
This method is appropriate for low or high template samples, for single
source samples or mixtures, for degraded or pristine DNA, and for single,
duplicate, or triplicate measures.

This presentation will impact the forensic science community as the
analytic method presented allows quantitative comparison between
evidence and exemplar profiles when degradation and/or allelic drop-out
may have occurred.

The standard statistic calculated when evidentiary and exemplar
STR profiles are identical is the random match probability (RMP). The
RMP can be used for single source evidentiary profiles and for mixtures
when individual contributors’ profiles can be deconvoluted (deduced).
Two methods, Random Man Not Excluded (RMNE) and likelihood ratio
(LR), are commonly used to quantify the statistical weight of mixed DNA
profiles when contributors cannot be deduced. The DNA commission of

the International Society of Forensic Genetics recommends the LR (Gill
et al. Forens Sci Int 2006 160:90-101)," as it uses more of the available
data than RMNE and parameters for allelic drop-out and drop-in can be
incorporated into the LR. A likelihood ratio method and software for
analysis of single source or mixed low template or high template evidence
samples has been developed and validated. This method, the Forensic
Statistical Tool (FST), is modeled after existing methods (Curran et al.
Forens Sci Int 2005 148:47-53; Gill et al. Forens Sci Int 2007 166:128-
138).23

The method incorporates drop-out and drop-in parameters in the LR
calculated by FST, using empirically determined rates from single source
buccal swab samples containing 6.25 pg to 500 pg of template DNA and
from mixtures of two or three contributors containing a total of 25 pg to
500 pg of template DNA.

FST computes the LR for pairs of prosecutor and defense hypotheses
and for sample characteristics specified by the user. The user must select
the number of contributors to the sample and then upload or enter an
evidence profile and comparison sample profile(s), such as those from
suspect(s) and victim(s). In addition, the amount of template DNA used
for each amplification must be specified. Evidence profile data from up
to three amplifications may be considered simultaneously. Finally, if the
evidence profile represents a mixture of DNA from two or more
contributors, the user must specify whether or not the profile of the major
contributor can be deduced. FST calculates the LR according to the
sample specifics and generates a PDF file that includes the LR, as well as
the evidence and comparison profiles and the sample characteristics
entered by the user. The LR is computed using allele frequency estimates
in four New York City populations: Asian, Hispanic, Caucasian, and
Black. These are the same samples that the Office of Chief Medical
Examiner of the City of New York uses to calculate random match
probabilities for single source or deduced sample profiles.

FST can also compute the LR using each individual in a LabTypes
database as the test sample, rather than a profile from a comparison
sample, to check for evidence sample contamination. This capability and
a database of over 1,200 population samples were used to develop a null
distribution for the LR for single source, two-contributor, and three-
contributor scenarios. The main objective of this exercise was to
determine the range of LR values that can be expected when the
calculation is performed using individuals who did not contribute to the
evidence sample. This will help to ensure that use of the program will not
result in fortuitous matches between evidence profiles and non-
contributors to the sample.

The performance of the program was evaluated with hundreds of
profiles generated from a variety of sample types, including blood and
buccal samples, purposefully degraded buccal samples, and touched
items with one, two, three, and four known contributors. In this
presentation, the analytical strategy and validation of the software will be
presented.

References:
I Curran JM, Gill P, Bill MR (2005) Interpretation of repeat
measurement DNA evidence allowing for multiple contributors
and population substructure. Forens Sci Int 148:47-53
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166:128-138
DNA Mixtures, Likelihood Ratio, Allelic Drop-Out

80

* Presenting Author



Al114 High Sensitivity Detection and Typing
of Mixed Contributor DNA Samples
Using Massively-Parallel Deep
Amplicon Pyrosequencing

Robert A. Bever, PhD*, and Jared Latiolais, MSc, Bode Technology,
10430 Furnace Road, Lorton, VA 22079; and Andrew B. Feldman, PhD,
Lin Lin, MSc, Plamen Demirev, PhD, Ishwar Sivakumar, ME, and
Thomas Mehoke, MSc, The Johns Hopkins Applied Physics Laboratory,
11100 The Johns Hopkins Road, Laurel, MD 20723

After attending this presentation, attendees will be introduced to an
emerging massively-parallel DNA sequencing technology that is capable
of detecting, typing, and resolving mixed contributor samples of human
DNA. The presentation reviews the basic methods of preparing and
analyzing samples using the Roche 454 sequencing system protocol.

This presentation will impact the forensic science community by
demonstrating how massively parrallel deep amplicon pyrosequencing
can be used to resolve complex mixtures of human DNA. This
technology can be used to resolve STR and mtDNA mixtures of one to
five individuals at low template DNA concentrations.

The project tests the hypothesis that 454 deep sequencing of
individual polymerase chain reaction (PCR) amplicons yields far higher
sensitivity of detection for minor contributor’s short tandem repeats
(STRs) and mitochondrial DNA in a mixed sample than conventional
methods based on gel electrophoresis and dye terminator sequencing.
Introduction of such technology thus has the potential to profoundly
impact human DNA forensics, particularly in cases where the DNA of
interest (e.g., perpetrator) is present in a mixed sample well below the
detection threshold of conventional methods.

The presented data demonstrate highly sensitive detection of low
copy contributor STRs well below the 1-10% level, which is the
approximate limit for gel electrophoresis. Dilutions of human DNA in
mixtures from one to five different contributors at different relative
concentrations were prepared for PCR amplification and subsequent
analysis by the 454 system. In addition, samples were also prepared after
DNA extraction from objects touched by multiple individuals. Deep
amplicon sequencing with the 454 system requires that the PCR primers
used for loci of interest contain special fusion sequences appended to their
5’ primer ends. The project used “fusion primers” for eight loci drawn
from the standard CODIS STRs used in routine forensic casework.
Following PCR amplification, a process known as emulsion PCR is
performed, where individual amplicons in the sample are attached to a
bead (one per bead) and clonally amplified in micro-reactors in a
massively-parallel fashion. Each of the beads is then loaded onto a glass
picotiter plate, where at most one DNA-linked-bead is captured into each
well. Flow-based pyrosequencing is then performed to determine ~500
bp of the sequence of DNA coupled to each bead. Each bead sequence
correlates to one single molecule of DNA, and thus to one individual
contributor. The ratios of the major to minor contributor sequence reads
at each locus enables linkage of detected alleles across different loci to
form the respective genotypes. A typical 454 sequencing run yields up to
one million reads, thus offering minor contributors detection thresholds
greater than one part per thousand. Up to 16 different samples can be
analyzed simultaneously in a single run, with trade-off between time/cost
Vvs. sensitivity.

The demonstrated detection sensitivity is well below conventional
methods using off-the-shelf Roche 454 protocols. Reagent costs are
modest per sample (less than $500.00) when used in a multiplexed
fashion. While pyrosequencing is not error-free, with an error rate of
~0.005 per base read, the impact of these errors on tandem repeat analysis
is minimized through modest bioinformatics analysis of sequences
against all known alleles. The system also offers the potential to both
detect and sequence new alleles in the course of routine forensic casework

and thus can be an in the broader
forensics community.

DNA Mixture Analysis, Pyrosequencing, STR Analysis
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Al115 Evaluation of “Non-Toxic” Cleaners’ Effects
on Presumptive Blood Tests — Can “Green”
Products Make a Difference?

Kimberly S. Kobojek, BS*, Phoenix Crime Laboratory, 621 West
Washington Street, Phoenix, AZ 85003; and Paul Twigg, PhD, University
of Nebraska at Kearney, BHS 335, Kearney, NE 68849

After attending this presentation, attendees will understand the
effects of “green” cleaners on two commonly used presumptive blood
tests which may lead to a change in protocol of the testing of suspected
bloodstains at a crime scene or in the laboratory setting.

This presentation will impact the forensic science community by
demonstrating that visual characteristics of blood may not necessarily be
relied upon when deciding to test for blood. Important evidence may be
missed if appropriate tests and collections are not attempted. This
presentation will be of use to crime scene first responders and laboratory
personnel who work with these presumptive blood tests on a daily basis
and who may come across evidence that has been treated with a “green”
cleaner. Many stains at a crime scene or in the laboratory may be
dismissed from testing due to the physical characteristics of the stain.

This study demonstrates that visual characteristics of blood may not
necessarily be relied upon when deciding to test for blood. Important
evidence may be missed if appropriate tests and collections are not
attempted.

The presumptive blood tests Kastle-Meyer (phenolphthalein) and
Hemastix® are commonly used at crime scenes and in crime laboratories
to determine if blood may be present. However, an attempt to clean up a
crime scene may yield negative or false-negative results possibly based
on the cleaner used to dispose of the biological material present. Non-
toxic or “green” cleaners are becoming a more common product on the
market and may be in more households than ever before. Experiments
were conducted to determine what, if any, effects “green” cleaners had on
the ability of the Kastle-Meyer and Hemastix® tests to detect the presence
of blood on common substrates.

The data presented supports the hypothesis that the more
environmentally-friendly cleaners did not have a negative effect on the
Kastle-Meyer or Hemastix® tests’ ability to detect blood under different
experimental conditions on common substrates encountered in the field
and in the lab. Blood was still detected using both tests on substrates
treated with the cleaners. Positive results were also obtained on
substrates where the blood and cleaners had been mixed and the stains
were left to dry for a determined amount of time. Blood was also detected
on a cleaned substrate, which was previously stained with blood and then
cleaned with a test cleaner, which had no visible blood staining.

This study can lead to further experiments on the ability of the
presumptive blood tests to detect blood from a substrate cleaned with a
“green” cleaner, and thus leaves no visible blood staining. Studies using
DNA analysis on the blood:cleaner mixtures to determine if the “green”
cleaners have a negative effect on retrieving a usable, forensic DNA
profile using common forensic laboratory protocols would also greatly
add to the information already gathered regarding the effects chemicals
(i.e., cleaners, forensic presumptive tests, latent fingerprint tests) have on
forensic DNA analysis.

Blood, Green Cleaners, Presumptive Tests
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A116 Comparative Evaluation of Manual
Extraction Methods for the Biology/DNA
Unit of the Las Vegas Metropolitan Police
Department Forensic Laboratory

Megan L. Rommel, BS*, 609 22nd Street #1422, Huntington, WV 25703;
Jennifer Bas, MFS, Las Vegas Metro Police Department Crime Lab, 5605
West Badura Avenue, Suite 120B, Las Vegas, NV 89118; Kimberly B.
Murga, MFS, Las Vegas Metro Police Department Forensic Laboratory,
5605 West Badura Avenue, Suite 120B, Las Vegas, NV 89118; and Pamela
J. Staton, PhD, Marshall University Forensic Science Center, 1401
Forensic Science Drive, Huntington, WV 25701

After attending this presentation, attendees will understand the
strengths and weaknesses of three extraction methods as they apply to
desirable forensic outputs, such as high quantitative yields, robust and
discriminating STR profiles, and time- and cost-effective methods. The
methods evaluated included phenol-chloroform organic extraction,
Applied Biosystem’s PrepFiler™ Forensic DNA Extraction Kit, and
Qiagen’s QIAamp® DNA Investigator Kit.

This presentation will impact the forensic science community by
alerting casework laboratories to the benefits of alternative commercial
extraction kits in the analysis of important forensic samples, including
low level types, in order to assist them in making a more informed
decision when selecting an extraction method for future work.

An extraction method for forensic DNA casework must produce a
high quantitative yield as well as a robust STR profile free from artifacts
across all sample types, including low level samples such as touch DNA.

The Las Vegas Metropolitan Police Department DNA Laboratory has
previously relied on phenol-chloroform organic extraction for forensic
casework. In order to expedite the extraction process and foray into
automation instruments, a comparison study was undertaken with
Applied Biosystems’ PrepFiler™ Forensic DNA Extraction Kit and
Qiagen’s QIAamp® DNA Investigator Kit for the purpose of determining
a manual extraction chemistry to replace organic extractions and to be
automated in the future.

The kits were evaluated on the basis of: (1) contamination issues;
(2) quantitative yield; (3) STR profile quality; (4) future automation
potential; (5) time consumption of the method; and, (6) cost of the
method. Based on the results of this study, LVMPD chose to validate the
PrepFiler™ Forensic DNA Extraction Kit, citing higher quantitative
yields for low level samples and better detection of minor contributors in
mixture samples than the other methods, along with STR profile quality
comparable to an organic extraction.

DNA, Extraction, Comparison

A117 Effects of Degradation on Single-Source and
Mixture  Profiles Generated Using
Traditional and Mini STRs

Jonathon S. Dunn, BS*, Ruiyi Ren, MS, Robin W. Cotton, PhD, and
Catherine M. Grgicak, PhD, Boston University School of Medicine,
Biomedical Forensic Sciences, 72 East Concord Street, Room R806B,
Boston, MA 02118

After attending this presentation, attendees will become aware of the
effects of degradation on mixture interpretation when utilizing both
traditional- and mini- STRs.

This presentation will impact the forensic science community by
characterizing the way in which degraded samples amplify in mixtures.
This will be accomplished by determining important mixture
characteristics such as drop-out rates and heterozygous imbalance for
degraded mixture samples.

Many samples submitted for DNA analysis from crime scenes are
often degraded or contain mixtures from two or more individuals.
Degradation of DNA in these samples presents a challenge as larger
molecular weight STR markers are inefficiently amplified, if they’re
amplified at all, resulting in a loss of information when attempting to
analyze and interpret samples of interest. Additionally, complexities
associated with mixture interpretation can be further exacerbated when
one or more of the contributors of a mixture exhibit degradation.

Commercially available multiplex amplification assays utilizing
primers that amplify mini-STRs have been developed in order to gain
information from degraded or inhibited samples that may otherwise be
lost. For example, the AmpF{STR MiniFiler™ kit allows for the
amplification of the eight largest loci from the AmpFESTR® Identifiler®
kit (plus the Amelogenin locus) and has been shown to increase the
likelihood of obtaining genetic information from compromised samples.'

The goal of this research is to evaluate the amplification success of
both types of assays by comparing the MiniFiler™ and AmpF{STR®
Identifiler® kits when amplifying both degraded and non-degraded single
source samples and mixtures. The objectives of this work include: (1)
comparing peak height ratios of heterozygous markers and drop-out rates
of the single source samples between kits; (2) determining whether these
ratios are maintained in mixtures, and, (3) to examine whether the DNA
within a mixture amplifies independently.

DNA from one male and one female was degraded by incubating the
sample at 37°C for ten minutes in the presence of 15 units/ml of DNase L.
The DNase I was then inactivated by adding EDTA and incubating at
75°C for ten minutes. Agarose gel electrophoresis with GelStar® staining
was used to visualize the level of degradation which ranged from non-
degraded (>1500 b.p.’s) to very degraded (<100 b.p.’s). Both the male
and female samples were run as single-source samples in both the
degraded and non-degraded forms in quadruplicate using both kits with
targets of 2, 1, 0.5, 0.25 and 0.125 ng. Mixtures of the two samples where
both were non-degraded and both were degraded were then run using
each kit with female to male ratios (in ng) of 2:0.125, 2:2, 1:0.125, 1:1,
0.5:0.125, 0.5:0.5, 0.25:0.125, 0.25:0.25, and 0.125:0.125, respectively.
Finally, mixtures using the same female to male ratios (with the exception
of the 2:2 ratio) were run using the degraded female sample and the non-
degraded male sample. All mixture samples were also run in
quadruplicate.

This represents a detailed study aimed at determining the effects of
degradation on mixture interpretation for both traditional- and mini-
STRs. Emphasis will be placed on determining whether drop-out rates,
heterozygous imbalance and amplification anomalies increase with
degradation, and if so what laboratory tools may be used to determine
which downstream PCR-STR kit to utilize prior to amplification.
Reference:

I Mulero, Julio J., et al. “Development and Validation of the The
AmpF{STR® MiniFiler™ PCR Amplification Kit: A MiniSTR
Multiplex for the Analysis of Degraded and/or PCR Inhibited
DNA.” Journal of Forensic Sciences 53 (2008): 838-52.

DNA Mixtures, Degraded DNA, Mini-STRs

A118 Postmortem DNA Persistence in Soft Muscle
Tissues in Relation to Accumulated Degree-
Days (ADD)

Muhammad S. Nazir, MSc*, University of Central Lancashire, School of
Forensic & Investigative Sciences, Preston, PR1 2HE, UNITED KINGDOM

After attending this presentation, attendees will have a better
understanding of the likelihood of successfully retrieving DNA from
postmortem muscle tissue in relation to accumulated degree-days (ADD).

Attendees will also receive information about the rate of DNA
degradation in whole carcasses, fragmented muscles, and suspended
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muscle tissue in relation to ADD when all these tissues put in direct
contact with the ground subjected to natural environmental conditions.

This presentation will impact the forensic science community by
providing a new insight to access the patterns of DNA degradation using
animal model based on both time and temperature. In mass disaster
situations, scientists will be in a better position to have an idea about
DNA persistence in soft muscle tissues in decomposing bodies at some
specific time point under particular environmental conditions; otherwise
they can collect hard tissues such as bones and hairs instead of soft
muscle for mass disaster victim identification.

After the death of an organism, as the cells breakdown nucleases
cause DNA degradation; the action of microorganisms also contributes to
the DNA degradation. As the postmortem interval (PMI) increases, DNA
continues to degrade until no high molecular weight DNA (HMW-DNA)
remains. There is an inverse relationship between DNA yield and PMI
with degradation accelerated by increases in temperature. Accumulated
degree-days (ADD) provide a measure of time and temperature and have
been used to assess DNA persistence in soft muscle tissues. The
conclusions, however, are based on a very limited number of
observations.

A series of experiments were conducted using 66 rabbit carcasses.
Thirty-six rabbit carcasses, in three replicates sets, were placed in direct
contact with ground and covered by a wire cage to prevent scavenger
access. Thirty-six rear legs were cut from 18 rabbits and put alongside
the whole carcasses. Muscle tissues were collected from the remaining
six rabbits, were suspended inside 36 50-ml polypropylene tubes and left
alongside the carcasses. The environmental temperature and humidity
were recorded every hour using a data-logger. Muscle tissue samples
were collected in triplicate starting from day zero until no soft tissue
remained. Samples were stored at -20°C before processing.

DNA extraction was carried out using a blood and tissue kit
according to the manufacturer’s instructions. Two nuclear genes
(Connexin 43 and RAG-1) were aligned to identify conserved regions for
primer design to amplify 194 base pairs (bp), 305 bp, 384 bp, and 500 bp
amplicons from pig, rabbit and human. Following DNA extraction PCR
analysis was performed using a multiplex that has been developed to
simultaneously amplify genomic DNA amplicons of 194 bp, 305 bp, 384
bp, and 500 bp.

500 bp to 122.75 ADD in whole carcasses and fragmented muscle
tissues were amplified; however, the drop-out in amplification of 194 bp
and 500 bp was found at 55.75 ADD and 122.75 ADD. A complete failure
in amplification success of DNA for whole carcasses and fragmented
muscle tissues occurred at 161 ADD and one of the replicates at ADD
122.75. In case of suspended muscle tissue samples, successful
amplication of PCR multiplex was obtained up to 161 ADD. Further
experiments are ongoing to assess how variable this value is; repeating
the experiments with pigs and rabbits at different times of the year.

The future work will focus on analyzing quantitative DNA
degradation in relation to ADD by quantitative real-time PCR using both
pigs and rabbits and examine the relationship between decomposition and
ADD at different times of the year.

Persistence, Accumulated Degree-Days, Postmortem Interval

A119 Useful Methods to Overcome the
Interference of Humic Acid With
STR Typing

Seung Bum Seo, BS*, Ai Hua Zhang, MD, Hye Young Lee, BS, Nam Yul
Kim, BS, Hye Yeon Kim, MS, and Soong Deok Lee, PhD*, Seoul National
University College of Medicine, 28 Yongon-dong, Chongno-gu,
Seoul, KOREA

After attending this presentation, attendees will learn useful methods
to overcome the negative effect of humic acid (HA) on STR typing for
bones buried in the soil.

This presentation will impact the forensic science community by
offering useful methods to improve purification and STR amplification of
DNA in samples containing HA.

It is important for a successful STR amplification to remove PCR
inhibitors as well as obtaining appropriate amounts of DNA. DNA
samples obtained from forensic evidence may contain PCR inhibitors
such as HA, hematin, and urea. These PCR inhibitors can interfere with
PCR amplification and thus may inhibit the detection of STR loci. One
of the main PCR inhibitors is HA. This substance is frequently observed
when DNA is extracted from old bone exposed to the soil, because HA is
easily co-extracted and purified with DNA.

An attempt to increase STR amplification of DNA samples
containing humic acid (HA) was conducted. This study was conducted
with two purposes. One purpose was to find a useful purification method
through the comparison of three commercially available DNA isolation
kits, and the other purpose was to overcome the interference of residual
HA with DNA STR amplification. For purification tests, 0.25 ng/ul DNA
samples containing different concentrations (10-1,000 ng/ul) of HA were
used. The efficiency of three commercial kits (QIAquick® PCR
Purification kit (Qiagen), QIAamp® DNA Investigator kit (Qiagen) and
Prepfiler™ Forensic DNA Extraction kit (Applied Biosystems) were
compared to the amplified STR loci using a AmpFISTR® Identifiler® PCR
Amplification kit (Applied Biosystems). Sixteen full loci were identified
by the QIAquick® kit at 76 ng/ul HA (final concentration in the
Identifiler), 11.5 loci by the Prepfiler™ kit and no loci identified by the
QIAamp® kit at 38 ng/ul HA.

The interference of residual HA with STR amplification was
overcome by the use of TaKaRa Ex Taq™ Hot Start Version (Takara)
versus of AmpliTaq Gold® DNA Polymerase (Applied Biosystems).
Eilert and Foran have shown that Ex Taq™ HS has advantages in assaying
skeletal remains.! The usefulness of the STR amplification by different
units (1-5 U) of both polymerases was also examined. Furthermore, 400
ng/pl bovine serum albumin (BSA) was added to the STR amplification.
The Ex Taq™ HS was more resistant to HA than the AmpliTaq Gold®.
Samples containing 19 ng/ul HA resulted in seven loci identified using
one U Ex Taq™ HS, while no loci were identified using one U AmpliTaq
Gold®. Full loci were identified using increasing the Ex Taq™ HS unit
from one to two U. Full loci were also identified when BSA was added to
the STR amplification containing one U Ex Taq™ HS. An increase in
units of Taq and the addition of BSA improved the usefulness of STR
amplification when assessed by using the AmpliTaq Gold®.

In summary, the QIAquick® PCR Purification kit appears to be more
useful in removing HA than the QIAamp® DNA Investigator and
Prepfiler™ Forensic DNA Extraction kits. TaKaRa Ex Taq™ Hot Start
Version appears to be more resistant to HA than AmpliTaq Gold® DNA
Polymerase. An increase in units of Taq and the addition of BSA may
help to overcome HA interference.

Reference:
I Eilert KD, Foran DR. Polymerase resistance to polymerase chain
reaction inhibitors in bone. J Forensic Sci. 2009;54:1001-7.
Forensic DNA, Humic Acid, STR Amplification
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A120 Modified Protocol for Extracting DNA From
Bones and Teeth in Cases With Low
Expectations for Success: Reliability
and Validity

Marilidia Piglionica, PhD*, Antonio De Donno, PhD*, Valeria Santoro,
PhD, Antonella Scorca, DDS, Stefania Lonero Baldassarra, PhD,
Francesco Introna, PhD, and Alessandro Dell Erba, PhD, Section of
Legal Medicine, University of Bari, Piazza Giulio Cesare, 11, Bari,
70122, ITALY

After attending this presentation, attendees will be able to use a
modified DNA extraction protocol useful on degraded specimens of
bones, teeth, and other various tissues.

This presentation will impact the forensic science community
presenting factual details that ancient DNA research shares a common
problem with forensics and other approaches requiring analyses of
museum and non-invasively collected specimens; the amount of
endogenous DNA available in the samples is often limited. Thus,
extraction techniques that retrieve as much DNA as possible from a
specimen are of crucial importance.

A wide range of techniques has been published to date, all of which
aim to maximize DNA yields, while minimizing the co-extraction of PCR
inhibitors. Due to low levels of endogenous DNA, environmental,
bacterial, and postmortem DNA damage, as well as the potential presence
of environment-borne inhibitors that co-extract with DNA, the recovery
of DNA data from degraded specimens can still pose a significant
challenge.

Previously, DNA extraction from the dental pulp samples was
performed following a modified protocol of a Total RNA isolation
system, suitable for DNA extraction from samples containing only a small
number of nucleated cells. The same method was used for the bone
samples. The protocol was partially modified by lengthening the
incubation time of the cell lysis step: each sample of dental pulp was
placed, overnight, at room temperature, in a single microtube containing
350 L of SV RNA Lysis Buffer. These protocols were applied to five
skeletons discovered in Canosa di Puglia (Bari, Italy), during the
archaeological excavations of tombs. These protocols do not allow for a
complete characterization of genetic systems; however, even though the
results obtained were satisfactory considering that the bones were ancient
dated between the sixth and seventh centuries.

The extraction method on bones, teeth and various tissue fragments
of human remains, making some changes to previous protocols used were
tested. Following this, the success of amplifying ancient DNA was
estimated.

Five cases are presented: In the first case, human remains were
found in the Apulian countryside in 2002. They most probably belonged
to a man who disappeared in 1989 according to the results of parentage
testing by forensic hemogenetic investigations performed on the
remaining members of the alleged missing man’s family. In the second
case, human remains were found in 2006 on an Italian highway which
probably belonged to a man reported as missing. Identification was made
by comparing the DNA of the remains to a blood sample taken from a
brother. The third case involved human remains, discovered in 2009 near
a rest home for the elderly in the province of Bari, most likely belonging
to an 84-year-old man who disappeared in 1995. In this case
identification was carried out by comparing the genetic profile of the
remains to a blood sample taken from the son of the missing man. The
fourth case involved the remains of two unknown skeletonized
individuals discovered two meters underground. They were discovered in
the small town of Marsicovetere, in southern of Italy where a trench for
an oil duct was being excavated. In this case, the remains consisted of
two full human skeletonized bodies that were highly fragmented. They
were presumed to be from a prehistoric period because of their extreme
lightness and porosity: they were extremely fragile. The skeletons were

removed from the trench by digging around the remains and taking them
out along with the soil. The last case concerned remains found in the attic
of a church in Potenza in March 2010. DNA extracted from the human
remains was compared with the DNA extracted from the blood of
members of the missing girl’s family in order to establish identification.
The modified method for extracting the DNA genome, followed by
the amplification reaction has allowed for the identification of four
cadavers and the typification of the fifth. Each of these cases had low
expectations for success. These scenarios involved cadavers or remains
of unknown origin, which were discovered many years following the time
of death. Each was discovered under conditions that did not favor the
maintenance of the integrity of nucleic acids.
DNA, Skeletal Remains, Bones

Al121 An Analysis of Binding Mechanisms for
Real-Time Polymerase Chain Reaction
(PCR) Inhibition Using Efficiency and
Melting Curve Effects

Robyn E. Thompson, MS*, Florida International University, 11200
Southwest 8th Street, OE 294, Miami, FL 33199; and Bruce R. McCord,
PhD, Florida International University, Department of Chemistry,
University Park, Miami, FL 33199

The goal of this presentation is to inform the forensic community on
how inhibitors affect qPCR results and ways in reducing the effects of
PCR inhibitors.

This presentation will impact the forensic science community by
assisting DNA analysts with means of better interpreting results of
inhibited samples.

Real-time PCR, also known as quantitative PCR (qPCR), is a
relatively new method that allows determination of the amount of
amplifiable DNA in a forensic sample. qPCR can also be used to detect
inhibition through the monitoring of internal control sequences. The
procedure is based upon the incorporation of a fluorescent dye during
thermal cycling, therefore monitoring a change in fluorescence that
correlates with the accumulation of amplified product. There are different
approaches used for fluorescence-based detection assays. Two of these
chemistries, Plexor HY and TagMan Systems, incorporate internal control
sequences to detect inhibition. Alternatively, inhibition may be detected
through the use of melt curve effects. Such analyses are possible with
Plexor and SYBR Green assays.

Previous work using SYBR Green intercalation for gPCR detection
has demonstrated that inhibitors can affect melt curves differently
depending on their structure and mode of action. Inhibitors binding DNA
can cause melt curve shifts while those affecting Taq polymerase may not.
Similar but distinguishable effects are seen when using Plexor based melt
curves. Unlike qPCR procedures using SYBR Green, Plexor dyes are
fluorescently linked to the modified base (5¢-methylisocytosine (iso-dC))
adjacent to the 5¢ end of the dsSDNA. As a result, the Plexor HY System
produces minimal interference in the dSDNA structure and therefore is an
ideal procedure for measuring these effects. In this study, inhibition of
qPCR was evaluated by observing the effect of various inhibitor
concentrations and amplicon lengths on the amplification of forensic
biological samples.

Based on the preliminary results, humic acid, calcium, collagen and
phenol show concentration dependent shifts in melt curves for inhibitors
suspected of DNA binding. These data tend to show utility in careful
analysis of melt curves and the data obtained can provide complementary
information with that produced by the amplification of internal control
sequences. The inhibitory affects of other common PCR inhibitors (e.g.,
urea, bile salts, guanidine, hematin, tannic acid and melanin) are currently
being evaluated. STR results performed in concert with these studies
indicate that inhibition can lead to a generic loss of alleles from the larger
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STR loci; effects are commonly seen in all inhibitors. However, in
addition to these generic effects, sequence specific allele dropout may
also be observed, producing loss of smaller loci (e.g., amelogenin and
D3S1358).

The goal of this research is to provide the forensic community with
information on how inhibitors affect qPCR results and means of
mitigating these effects prior to STR amplification. DNA analysts will be
able to better interpret results and take corrective action to minimize
inhibition based allele dropout in their results by monitoring qPCR
efficiency and melt curve effects.

DNA Analysis, Real-Time PCR, Inhibitor Binding

A122 Differential Extraction Conditions: Effects
of Dehydration on DNA Mixture
Quantification and Amplification

Elyse S. Cooper, BA*, Robin W. Cotton, PhD, and Catherine M. Grgicak,
PhD, Boston University School of Medicine, Biomedical Forensic
Sciences, 72 East Concord Street, Room R806B, Boston, MA 02118

After attending this presentation, attendees will be able to discern the
effects Proteinase K concentration, SDS concentration, incubation
duration, and temperature have on differential extraction efficiencies and
the premature lysis of spermatozoa of dried samples.

This presentation will impact the forensic science community by
aiding in the determination of appropriate differential extraction
conditions that should be utilized to ensure efficient separation of the non-
sperm and sperm fractions during a differential extraction.

Biological mixtures comprised of multiple individuals’ tissues or
bodily fluids are commonly encountered and gathered during crime scene
evidence collection; however, the unraveling and distinguishing of
individual contributors in mixed samples continues to be a difficult and
complex facet of DNA analysis and interpretation. Determination of the
total number of donors to the sample, the relative amount of DNA from
each respective contributor, whether or not all data is accounted for, and
the ultimate inclusion or exclusion of a known individual to the mixture
are all complications that increase the intricacy of forensic DNA testing.

If the sample is comprised of sperm and epithelial cells, the DNAs
can theoretically be successfully separated through differential extraction.

This method relies on differences in cell membrane composition of
epithelial cells and sperm heads. The first step of the differential
extraction process typically involves incubation of the sample and the
addition of Proteinase K and a surfactant (e.g., Sodium Dodecyl Sulfate
(SDS)) to lyse epithelial cells. Because sperm heads contain a rigid
network of protein disulfide bonds in their outer membrane, they are
resistant to treatment with Proteinase K and surfactant and are left intact.
After epithelial cell lysis, the sperm is pelleted by centrifugation and the
supernatant, which contains DNA from the epithelial cells, is removed.
This is referred to as the “non-sperm fraction.” Following removal of the
non-sperm fraction, a second cell lysis is performed to extract the DNA
from the sperm cells. In addition to Proteinase K and SDS, dithiothreitol
(DTT) is added to reduce the disulfide bonds in the sperm head, thereby
lysing it. The release of the sperm’s DNA results in the “sperm fraction.”

Work previously performed investigated how various differential
extraction conditions affected the method’s ability to yield two single
source DNA extracts. It was concluded that only the presence of
Proteinase K significantly affected the extraction. Additionally, the male
contribution in the non-sperm fraction did not exceed 9% for any of the
conditions tested.! This project is a progression of the aforementioned
research and, in similar fashion, explores and advances upon those same
parameters. In contrast to the aforementioned results, it has previously
been reported that a significant portion of the sperm fraction is lost during
the differential extraction process.> One of the differences between the
two studies was whether or not the samples were dried. Since the

majority of samples received by crime laboratories are dried stains, it
would be most beneficial to optimize the yield of DNA from the sperm
fraction for these types of samples. Therefore, this study set out to
discern the effects Proteinase K concentration, SDS concentration,
incubation duration, and temperature have on the differential extraction
efficiencies and the premature spermatozoa lysis of dried samples. The
effect was quantified using qPCR and STR analysis and the
concentrations of male and female DNA in the non-sperm and sperm-
fractions were compared.

When comparing dried and wet samples, the results indicate that
dried samples exhibit significantly more sperm lysis in the absence of
DTT at all conditions analyzed. Preliminary results suggest the
concentration (e.g., 0-300 pg/ml) of Proteinase K does not have a
significant impact on the quantity of male DNA in the non-sperm fraction
of dried samples. Likewise, SDS concentration had minimal impact on
the male contribution in the non-sperm fraction when measured with
qPCR.

Furthermore, modifications to storage conditions and rehydration
steps typically associated with differential extractions were examined. If
simple rehydration techniques aid in the reconstitution of destabilized cell
membranes (thereby negating the premature lysis of spermatozoa during
the extraction process), then such action would be advocated in the
preservation and storage of biological mixture samples.

References:

! Hennekens, Catherine, et al. Differential Extraction Conditions
and the Premature Lysis of Spermatozoa: Effects on DNA
Mixture Quantification and Amplification. Proceedings of the 62
Annual Meeting of the American Academy of Forensic Sciences,
Feb 22-27, 2010, Seattle, WA. Colorado Springs, CO: American
Academy of Forensic Sciences, 2010.

Norris, Jessica V., et al. “Expedited, Chemically Enhanced Sperm
Cell Recovery from Cotton Swabs for Rape Kit Analysis.” Journal
of Forensic Sciences 52 (2007): 800-5.
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Al123 Do You Know How Much DNA You
Really Have?

Robert I. OBrien, BS*, Carrie B. Sutherland, BS*, and Debra A.
Figarelli, BS*, National Forensic Science Technology Center, 7881 114th
Avenue, North, Largo, FL 33773

The goal of this presentation is to provide attendees with insights
including expectations of the consistency of DNA standards over long
term use, data on the performance of different standards using the same
kit chemistry, information that will show analysts how differences in
standards affect quantitation results, and techniques for checking
quantitation results and making corrections to them.

The presentation will impact the forensic science community by
demonstrating the inaccuracies of current DNA standards being used to
determine quantitation results and providing methods to correct for these
inaccuracies.

Quantitation of DNA is a quality assurance step that: (1) ensures
there is enough DNA in a forensic sample to provide the best possible
results; and, (2) ensures the analyst has data to select the most appropriate
amplification method. In fact, quantitation is such a crucial step that is
mandated by the FBI. The Quality Assurance Standards for Forensic
DNA Testing Laboratories, standard 9.4, states “The laboratory shall
quantify the amount of human DNA in forensic samples prior to nuclear
DNA amplification.” Apart from this requirement, more recently, rules
on what is considered low copy number analysis have been defined based
on the quantity of DNA present in a sample.

However, testing has shown that the quantitation kits used do not
always provide accurate results. Furthermore, these tests have found the
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DNA standard used in these quantitation kits can over- or underestimate
the quantity of DNA in a sample by two to three fold.

To assess commercially available DNA quantitation standards, a
study was designed to explore the variance in performance between
several different quantitation kits. The study also examined if there was
any difference between lot numbers of kits from the same manufacturer.
To achieve this, only one kit chemistry was used but the standards were
changed in the course of the experiment and results evaluated by slope,
R? value, Y intercept and resulting quantities of a serial dilution of blood
samples. The results show a direct correlation between Y intercept value
and the quantity of DNA in the sample.

This presentation will provide forensic scientists with insights
including:

® Expectations of the consistency of DNA standards over

long-term use.

® Data on the performance of different standards using the same

kit chemistry.

® Information that will show analysts how differences in

standards affect quantitation results.

® Techniques for checking quantitation results and making

corrections to them.

Accurate and reliable quantitation results affect all aspects of the
DNA process. Quantitation has a definite impact on all DNA validation
studies conducted by laboratories especially when attempting to evaluate
the sensitivity of a method. Accurate quantitation results will also ensure
laboratories do not waste time and resources repeating processes because
the results were not what were expected based on the DNA quantitation.
As laboratories implement measures that provide for more accurate
quantitation results of the samples they are processing, they can correct
any inconsistencies and optimize their methods.

Quantitation, DNA, Standards

Al24 Comparative Analysis of Quantifiler® Duo
and Plexor®HY DNA Quantification Systems

Andrew P. Sawin, BS*, Marshall University, 5163 North Lucas Road,
Manton, M1 49663; and Jason Chute, MSFS, Pamela J. Staton, PhD, and
Heather Harrah-Lea, MS, Marshall University, 1401 Forensic Science
Drive, Huntington, WV 25701

The goal of this presentation is to educate attendees on the
similarities and differences between Quantifiler® Duo, and Plexor®HY
DNA quantification systems. In addition attendees will be informed of
special characteristics unique to each system of which the attendees
should be aware.

This presentation will impact the forensic science community by
allowing laboratories to view a side-by-side comparison of the included
system or systems and decide which will best meet their needs for specific
tasks they may have.

A comparative analysis of Quantifiler® Duo and Plexor®HY DNA
quantification systems was conducted to assist forensic laboratories in
choosing the DNA quantification method that best suits the needs of their
lab as well as some potential outcomes and consequences of choosing
each system.

Quantifiler® Duo is a DNA quantification system manufactured by
Applied Biosystems and is capable of simultaneously quantifying both
total human and human male DNA present in an extracted sample.
Quantification was carried out via Real-Time PCR and data analysis was
completed in Sequence Detection System software v1.2.3. The human
DNA target is Ribonuclease P RNA Component H1 and the human male
DNA target is the Sex Determining Region of the Y chromosome. An
increased fluorescence of the solution correlates directly with DNA
concentration in this system.

Plexor®HY is a DNA quantification system manufactured by
Promega Corporation and is capable of simultaneously quantifying both

total human and human male DNA present in an extracted sample.
Quantification was carried out via Real-Time PCR and data was analyzed
in Plexor® Analysis Software v1.5.4.18 for analysis. The human DNA
target is on chromosome 17 and the human male DNA target is on the Y
chromosome. A decrease in fluorescence of the solution correlates
directly with DNA concentration in this system.

The systems analyzed in the study were internally validated. Studies
completed with each system include standard curve quality metrics,
sensitivity, precision, reproducibility, contamination, and mixture
analysis. The results of the internal validation studies from both systems
were compiled and analyzed for comparison.

The standard curves quality metrics study assessed the slope, Y-
intercept, and R? values of the standard curves generated during data
analysis and their correlation to final sample quantity. The sensitivity
study assessed the sensitivity of the systems by reviewing quantification
data from a range of dilutions with known DNA quantities. A log-linear
relationship was expected between the Cp and quantification values.
This relationship was used to establish the limit of detection for the
quantification system. The precision study assessed the precision of the
systems through analysis of known standard quantification data
generated. The reproducibility study assessed the reproducibility of the
concentration data for various samples after repeating the quantification
assay multiple times with those samples. The contamination study
checked for the presence of contaminant DNA in negative control
samples and demonstrate the levels at which contaminant DNA can be
detected. The mixture study assessed the ability of the systems to discern
male from female DNA in simulated mixtures.

DNA Quantification, Comparison, Validation Studies

A125 Increasing the DNA Yield of Biological

Samples Stored on Membranes

Laura Ferrero-Miliani, MSc*, Michael Stangegaard, PhD, Rune Frank-
Hansen, PhD, Anders J. Hansen, PhD, and Niels Morling, PhD,
Department of Forensic Medicine, Copenhagen University, Frederik V’s
Vej 11, Copenhagen, 2100, DENMARK

After attending this presentation, attendees will have an overview of
the yield performance of different extraction methods applied on
biological material stored on paper and FTA cards; attendees will also be
able to evaluate side-by-side the performance of different methods of
whole genome amplification (WGA) in terms of DNA yield and quality.

This presentation will impact the forensic science community by
proposing the widespread use of a sample storage method which
consumes less energy, space, and minimizes sample collection
discomfort.

Storage of biological samples on membranes has traditionally been
used in forensics and neonatal registries for enzymatic testing. Itis a very
advantageous form of storage, reducing the amount of space needed,
easing transportation, and collection of biological material for DNA
analysis where regulations and cultural issues prevent autopsies.
Furthermore, for FTA cards, it is possible to reduce energy consumption
as they do not require refrigeration for storage. If the preferred collection
method is a buccal swab, sample collection discomfort is also minimized.
Different extraction methods have been tested, both automated and
manual in order to obtain the highest DNA yields; WGA has also been
performed, as applications such as postmortem genetic testing require
large amounts of DNA.

Materials and Methods: Blood and buccal samples were
immobilized onto FTA cards (GE Healthcare) and 903-cards (GE
Healthcare). For DNA extraction, a piece of the card containing
biological material was removed and placed into a fresh sample tube.
DNA was extracted using the recommended (GE Healthcare) protocol,
the EZ1 DNA Investigator Kit (Qiagen), an EZ1Advanced XL robot
(Qiagen) or the Generation Capture kit (Qiagen). Following DNA
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extraction, quantification was done using the Quantifiler® Human DNA
Quantification Kit (Applied Biosystems - AB) on the 7900 HT Real-Time
PCR System (AB). WGA was performed using Repli-G (Qiagen),
Genomiphi (GE) and Genomeplex (Sigma-Aldrich). WGA amplification
products were quantified using the Quantifiler® Human DNA
Quantification kit (AB). The quality of the extracted DNA for forensic
genetic applications was evaluated by conventional STR analysis using
the AmpF{STR® Identifiler® PCR Amplification Kit (AB). Detection of
the amplified STR fragments and subsequent genotyping was carried out
by capillary electrophoresis on AB 3130xL Genetic Analyzers (AB).
Results were analyzed using Genescan Analysis version 3.7 (AB) and
allele calls were made using Genotyper version 3.7 (AB) macros.

Results and Discussion: One of the limitations for widespread use
of membranes as storage medium for biological material is the low DNA
recovery efficiency, particularly in the growing field of postmortem
genetic testing. Some of these genetic analysis methods require high
quantities of DNA (up to 3 pg genomic DNA). Using the Generation
Capture kit, it was possible to obtain comparable yields as when
extracting the same amount of biological material directly. Furthermore,
Repli-g WGA amplification resulted in high quality DNA in quantities
sufficient for genetic analysis with the highest DNA requirements. This
indicates that the membranes may be used for storing biological material
to be used in genetic testing protocols requiring large amounts of DNA.
Forensic Genetics, DNA Extraction, WGA

A126 Validation Studies of Allele Drop-Out and
Heterozygote Peak Imbalance of Single and

Mixture  Profiles  Generated  With
AMpFISTR® Identifiler® PCR
Amplification Kit and Analyzed With Gene-
Mapper IDX

Jackson Jeong, MS*, Boston University School of Medicine, 72 East
Concord Street, Room 806, Boston, MA 02118; Robin W. Cotton, PhD,
Boston University School of Medicine, Biomedical Forensic Sciences, 72
East Concord Street, L1004, Boston, MA 02118; and Catherine M. Grgicak,
PhD, Boston University, School of Medicine, Biomedical Forensic
Sciences, 72 East Concord Street, Room R806D, Boston, MA 02118

After attending this presentation, attendees will better understand
various critical features of allele drop-out and heterozygote peak
imbalance in single source DNA samples and samples containing
mixtures.

This presentation will impact the forensic science community by
providing validation data and practical guidance to support understanding
of stochastic effects.

Reduction in the amount of DNA template below optimal levels
results in loss of genetic information observed in the corresponding DNA
profile. The information loss begins as heterozygous peak height
imbalance and ultimately results in allele drop-out. This process is
generally attributed to stochastic effects occurring during the primer
binding steps in the early cycles of the polymerase chain reaction (PCR).
Stochastic effects are generally defined as intra-locus peak imbalance
and/or allele drop-out resulting from random, disproportionate
amplification of alleles from low quantity DNA template.! The effects
may be locus and/or kit specific and the exact extent to which an evidence
profile is effected cannot be known.

Data loss is commonly addressed through the use of a single
stochastic threshold which defines the relative fluorescence units (rfu)
value above which a single peak at a locus may be assumed to be
homozygous. However, papers by Gill et.al. 2009 Forensic Science
International and T. Tvedebrink et al. 2009 Forensic Science
International provide methods which can be used to describe the

distribution of rfu values where drop-out is unlikely to be observed to
values where drop-out is likely to be observed.>* The probability of allele
drop-out can be characterized and used to develop laboratory
interpretation guidelines which do not rely on the definition of a single
stochastic threshold (in rfu) which is unlikely to be sufficiently predictive.
This study investigates the characteristics of drop-out in samples having
low template DNA in single source and multiple source samples. This is
accomplished experimentally by steadily decreasing the amount of DNA
template added to the PCR followed by careful characterization of both
heterozygous peak imbalance and allele drop-out. Equivalent
observations are made in profiles from single source samples and sample
mixtures of known proportions.*

In this study, six different amounts of template (2, 1, 0.5, 0.25, 0.125
and 0.06ng) for four single source samples A, B, C, and D were amplified
in quadruplicate using the AmpF(STR® Identifiler® PCR Amplification
Kit. Additionally, combinations of A+B and C+D at nine different
contributor ratios (1:19, 1:9, 1:4, 1:2, 1:1, 2:1, 4:1, 9:1, and 19:1) and the
same six amounts of template were amplified using the AmpF{STR®
Identifiler® PCR Amplification Kit. Procedures were used to ensure that
each of the quadruplicate amplifications would have the minimum
possible variation. Each sample was at injected for 2, 5, and 10 seconds.’

Various features of allele drop-out and peak height ratio differences
from all the above profiles were analyzed and interpreted using the
GeneMapper® ID-X program from Applied Biosystems. Specifically,
characterization of the change in heterozygote peak imbalance vs. the
amount of DNA template as well as comparison of drop-out in the two
person mixtures to drop-out in the single source samples of the same
template mass was analyzed. Furthermore, the recovery of alleles falling
below the analytical threshold when injection time was increased was
also considered.

This data lays a foundation for better understanding the properties of
stochastic effects which occur in the PCR. The data illustrate how careful
characterization of a process can provide information which allows for
improved analysis and interpretation procedures.

References:

I SWGDAM Interpretation Guidelines for Autosomal STR Typing
by Forensic DNA Testing Laboratories. SWGDAM Interpretation
Guidelines for Autosomal STR Typing SWGDAM APPROVED
1/14/10

2 P. Gill, R. Puch-Solis and J. Curran. (2009) Forensic Science
International: Genetics 3; 104-111.

3 T. Tvedebrink, P., S., Eriksen, H., S., Mogensen and N., Morling
(2009) Forensic Science International 3;222-226

4 P. Gill, C.H. Brenner, J. S. Buckleton, A. Carracedo, M.
Krawczak, W. R. Mayr et al. DNA commission of the
International Society of Forensic Genetics: Recommendations on
the interpretation of mixtures. 2006 Forensic Science
International 160; 90-101

5 NIJ Award Number: 2008-DN-BX-K 158
Stochastic Effect, Heterozygous Peak Imbalance, Allele Drop-Out

Al127 Validation and Comparison of Four
Commercially Available STR Kits

Rebekah J. Kay, BS*, Utah Bureau of Forensic Services, 4501 South 2700
West #223, Salt Lake City, UT 84119; and Michele A. Marfori, MFS*,
Utah Department of Public Safety, Bureau of Forensic Services, 4501
South 2700 West, 2nd Floor, Salt Lake City, UT 84114

After attending this presentation, attendees will gain insight into the
benefits and limitations of four STR amplification kits based on our
comparative analysis for application to forensic casework.

This presentation will impact the forensic science community by
showing a direct comparative analysis of four commercially available
kits, including two of the newest kits available in the forensic community.
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The study includes the validation and comparative analysis of four
STR amplification kits used in forensic casework: AmpFC{STR®
Identifiler®, Identifiler® Plus, and MiniFiler™ (Applied Biosystems) and
PowerPlex® 16 HS (Promega) run on the AB 3130 Genetic Analyzer. All
kits were run using the same sample sets and included the analysis of
sensitivity, precision, reproducibility, non-probative casework, stochastic
issues (drop-in and drop-out), peak height ratios (PHRs), stutter
percentages, calling thresholds, and mixture interpretation. Additionally,
all kits were used to amplify Promega’s four PowerPlex® 16 HS
Challenge samples. These kits have been validated according to the
FBI/National Standards and SWGDAM guidelines.

The results demonstrate significant performance improvements with
Identifiler® Plus, and PowerPlex® 16 HS in respect to PCR inhibition and
lower template amounts compared to the AmpF(STR® Identifiler®kit. In
addition, the data supports the assertion that the use of the MiniFiler™ kit
can increase the likelihood of obtaining additional STR information from
forensic samples in situations in which standard STR chemistries fail to
produce complete profiles. The benefits and limitations of each kit were
reviewed. Based on the results obtained, a new standard kit was chosen
and new guidelines for the interpretation of DNA STR profiles were
drawn up for use in forensic casework for the Utah Bureau of
Forensic Services.

Validation, PowerPlex® 16 HS, Identifiler Plus

A128 Dscrimination of Architectural Paints:

Single White Layers

Diana M. Wright, PhD*, FBI Laboratory Division, Chemistry Unit, Room
4220, 2501 Investigation Parkway, Quantico, VA 22135; and Maureen J.
Bradley, PhD, and Andria H. Mehltretter, MSFS, FBI Laboratory,
Chemistry Unit, 2501 Investigation Parkway, Quantico, VA 22135

The goal of this presentation is to disseminate information to
attendees about a recent study conducted by the FBI Lab in the
discrimination capability achieved for single, white paint layers.

This presentation will impact the forensic science community by
describing the steps taken to discriminate unrelated single, white paint
layers in order to assess how successful this process was using light
microscopy, FTIR, SEM/EDS, and py-GC/MS.

This presentation reports on a recent FBI Laboratory project
designed to assess the discriminating power of physical and chemical
comparisons of single-layer, white architectural paints.

In contrast to automotive finishes, assessing the significance of
consistent findings between architectural paint samples can be
problematic given their ubiquity. Moreover, composition cannot be used
as an indicator of the manufacturer, in that different brands can be
indistinguishable. Few studies have been conducted to assess the
significance of architectural paint comparisons, particularly of single-
layer, white paints. Thus, this study has been undertaken in an attempt to
evaluate the extent to which randomly collected samples of single-layer,
white architectural finishes can be discriminated as well as the probative
value of conducting this type of examination. The methodology for this
study utilized the FBI Laboratory’s standard operating protocols for paint
analysis.

Approximately 250 white architectural paint layers were selected as
a subset of a larger study that involved 960 architectural paint samples.
The original sample set was collected and submitted by FBI Laboratory
and FBI field office personnel, as well as forensic scientists from a variety
of law enforcement agencies within North America. Collection sites
included interior and exterior surfaces such as walls, doors, and trim areas
of private homes or commercial buildings. Therefore, the total sample set
was considered representative of architectural paint systems that would
be submitted as evidence to a forensic laboratory for analysis.

In order to concentrate this follow-up study on the discrimination
capability of the FBI Laboratory’s current paint protocols on single-layers

of white paint, the sample set was accumulated as follows. Any specimen
with a surface layer characterized as “white” formed the basis of the
sample set. In addition to these 197 samples, 56 samples with an off-
white surface layer were considered to be viable candidates. This
approach yielded a sample set of 253 “single, white-layer” samples, in
that, the only evaluations being made involved intercomparisons of the
physical characteristics and chemical formulations of the topmost layer.

In keeping with the format established in the FBI Laboratory’s
previous architectural paint study, the samples were first evaluated by
Fourier Transform Infrared Spectroscopy (FTIR). From these analyses,
samples were placed into one of four categories based on the filler
pigments present. As the primary pigment used in architectural paint
formulations, titanium dioxide was not considered to be a discriminating
factor for classifying these groupings. Therefore, the four categories
were: calcium carbonate; kaolin; both calcium carbonate and kaolin; and,
neither calcium carbonate nor kaolin. Spectra of samples within each
category were then subjected to pairwise comparisons.

Subsequently, any undifferentiated pairs or groups of samples were
then macroscopically and microscopically compared side-by-side under
the same lighting conditions to document physical characteristics, such as
surface finish (glossy, matte, or eggshell) and “color.” Chemical analysis
of any remaining undiscriminated samples involved the use of scanning
electron microscopy with energy dispersive x-ray spectroscopy
(SEM/EDS) and pyrolysis gas chromatography with mass spectral
detection (Py-GC/MS).

The objective of this project was to evaluate the probative value of
conducting comparisons of single-layer, white architectural paints, as
well as to determine the ability of the FBI Laboratory’s overall analytical
scheme to distinguish between these types of samples. The results of this
study will be the subject of the presentation.

Architectural Paint, White Paint, Single-Layers

A129 Evaluation of Six Methods to Extract
DNA From Chewing Gum Simulated
Forensic Samples

Kelly M. Gesick*, Metropolitan State College of Denver, 1175 Josephine
Street #5, Denver, CO 80206; and Kelly M. Elkins, PhD*, Metropolitan
State College of Denver, Chemistry Department & Criminalistics
Program, PO Box 173362, CB 52, Denver, CO 80217

After attending this presentation, attendees will learn the best
methods for extracting DNA from chewing gum of the six methods
evaluated. This presentation will also include results with a previously
unpublished extraction method.

This presentation will impact the forensic science community by
providing systematic data that can be used by the analyst in selecting a
method for extracting DNA from chewing gum especially when there is
limited sample.

DNA evidence recovered from a crime scene is known to be a
valuable tool in criminal investigations and a number of methods to
extract DNA from a wide variety of substrates have been employed.
However, there is very little information on the use of chewing gum as a
source of DNA in the literature though this type of evidence is known to
be encountered occasionally at crime scenes. Bond and Hammond! have
noted that, though chewing gum is rarely encountered at crime scenes, it
is a very rich source of DNA. They also point out the difficulty with
which this type of evidence may be attributed to a suspect due to the
location of recovery, which may be outside of the immediate crime scene
and/or in a communal area. The condition of the chewing gum sample
has also been shown to have little effect on the ability to obtain a DNA
profile.!? Thacker et al.> were able to obtain full profiles from chewing
gum following incubation at room temperature or in a humidity chamber
or after 30 hours of exposure to sunlight. Of the extraction methods they
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used, Chelex®100 (Sigma) was found to be the most effective for
recovering DNA from degraded samples. This presentation presents
results of six DNA extraction methods on chewed chewing gum samples.
A chewing gum sample from a crime scene can be divided into a small
number of samples (e.g., approximately three replicates). Samples not
tested initially are often saved for retesting or use by the defense. The
method employed should be known to have produced useful results in the
past. In this study, the methods that would yield the most DNA with the
greatest efficiency and with consideration to cost were evaluated.

The research described in this presentation includes both the detailed
systematic methods constructed in this study and answers to the question
posed by concluding the results of each simulated forensic sample
including non-destructive methods agarose gel (1%) electrophoresis, UV-
Vis spectroscopy (260/280 nm ratio), and real-time PCR. The six
methods employed were Chelex-100 (Sigma), Phenol-Chloroform-
Isoamyl Alcohol (PCIA), DNA IQ™ (Promega), Silica G gel (Merck),
Silicycle (TAAcONa, Silicycle Inc.), and EDTA dialysis (Spectra-Por).
All extraction methods were validated using buccal cells. The simulated
forensic samples were obtained in triplicate for each extraction method to
demonstrate reproducibility. Six pieces of Trident Watermelon Twist with
xylitol were chewed for thirty minutes each on separate days. Each
chewed piece of gum was divided into three approximately equal pieces
that were weighed in tarred spin baskets (Fitzco) or 1.5-mL
microcentrifuge tubes prior to extraction. Extracted samples were stored
at -20°C. Real-time PCR was conducted using undiluted DNA extracts,
iQ SYBR Green Supermix, and forward and reverse TPOX primers’ on a
BioRad iQ5 instrument. Negative controls were prepared using nuclease-
free water in lieu of extracted DNA and a K562 DNA standard (Promega)
was used for the positive control. The melting temperature of the
expected 64-bp amplicon was calculated to be 78°C by both the basic and
nearest neighbor methods using Northwestern University’s online
biotools software.* DNA was successfully extracted from buccal cells
using all six extraction types. Preliminary results of real-time PCR of the
chewing gum extraction products indicated that the PCIA method yielded
the highest quantity of DNA, the DNA IQ system yielded the second
highest DNA quantity, dialysis the third, and Chelex the fourth. The
K562 DNA amplified while the negative control did not amplify.
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A130 Comparison of Different Methods for
DNA Isolation

Oluseyi A. Vanderpuye, PhD*, Albany State University, Forensic Science,
504 College Drive, Hartnett Building, Room 118, Albany, GA 31705; and
Yunjie Mi, MS*, Albany State University, Department of Natural
Sciences, 504 College Drive, Albany, GA 31705

After attending this presentation, attendees will learn about the
performance of different methods for DNA isolation and comparisons by
application of test parameters such as yield, quality, cost, and time taken
to complete the isolation process.

This presentation will impact the forensic science community by
proving it is useful to periodically assess the performance of different

forensic science techniques as new ones become available. The present
study provides knowledge on the outcome of testing and comparing
different products for DNA isolation that may aid practitioners’
evaluation of options for different analytical needs.

In forensic DNA testing, a crucial first step is the isolation of DNA
from evidence samples for additional procedures. The performance of
this first step enables the final results. Different methods and kits for the
isolation of DNA are commercially available and may vary in different
characteristics that are of importance to analysts such as time for
processing, yield of DNA, integrity, purity, cost, and simplicity of
process. Consequently, it can be useful to measure such parameters in
comparison of different commercially available kits for DNA isolation.
DNA analysts and educational institutions would thus have more bases
for the selection of kits for particular needs.

Three different DNA isolation kits were initially obtained for study
with others being later tested. The kits were QIAamp DNA Investigator
from Qiagen, ZR Genomic DNA from Zymo Research and
AccuPrepGenomic DNA Extraction kit from Bioneer. The kits were
evaluated according to the following criteria: (a) purity of isolated DNA;
(b) integrity of isolated DNA; (c) yield; (d) time taken to process; and, (e)
cost per sample. Purity and yield were assessed by using a Nanodrop
spectrophotometer and integrity of DNA was assessed by agarose gel
electrophoresis. ~DNA was isolated according to the different
manufacturers’ instructions for three different samples of whole blood for
each kit.

The results showed differences in performance among the Kkits.
Agarose gel electrophoresis of products isolated by each kit showed
bands at the positions expected for genomic DNA in each case and no
signs of degradation. Staining intensity was strongest for the DNA
isolated by the Qiagen kit. Based on measurement of ultraviolet
wavelengths absorbance by Nanodrop spectrophotometry, the yield of
DNA from 200 microliters of blood was highest for the Qiagen kit (5.6
ng) followed by the Bioneer kit (2.74 pg) and the Zymo kit (2.39 pg). In
regard to purity as measured by A260nm/A280nm ratio, the DNA isolated
by the Qiagen kit had a ratio of 1.85 and was closest to the ideal ratio of
1.80, whilst the ratios were 2.0 and 1.03 for the isolates from Zymo and
Bioneer kits. Assessment of costs gave values of $3.60/sample for
Qiagen, $1.50 for Bioneer and $0.72 for Zymo Kkits.

Comparison of the time taken to isolate DNA by the different
manufacturers’ kits showed that the shortest time taken to isolate DNA
was used by the Zymo kit which took 25 minutes. The Bioneer kit took
35 minutes for the isolation of DNA and the method that took the longest
was the Qiagen kit which took 50 minutes. During the process of
isolation, samples were transferred among three tubes for the Qiagen and
Bionner kit while the Zymo isolation involved one tube.

In conclusion, it was found that each kit had advantages and
disadvantages. While the Qiagen kit gave the highest yield and quality, it
was also the most expensive and took the longest to complete, in addition,
the Qiagen filtration columns used for DNA binding and the proteinase K
used in the procedure must be stored at -20°C. The Bioneer kit was less
expensive and took less time than the Qiagen kit for the completion of
DNA isolation, but the yield of DNA was less and the products were more
contaminated with ultraviolet light absorbing material. In addition, the
procedure uses proteinase K which must be stored at -20°C. The Zymo
kit was the least expensive and took the least time to complete DNA
isolation. The DNA isolated by the Zymo kit was not as pure as that
isolated by Qiagen based on ultraviolet light spectrophotometry. All the
components of the Zymo DNA kit can be stored at room temperature.

These findings may be exploited by individual laboratories to select
kits for DNA isolation based on the type of sample from which DNA is
being isolated, the subsequent analytical steps for the DNA and the
numbers of samples, and economic considerations.

The various parameters for the efficacy of DNA isolation will also
be compared for additional kits and for other types of samples of forensic
interest such as saliva, semen and hair.

DNA, Spectrophotometry, Electrophoresis
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Al131 Improved Isolation of DNA From Forensic

Dental Specimens

Allison E. Reklaitis, MS*, and Chenique Sanders, BS*, Office of the Chief
Medical Examier, New York City Office, 421 East 26th Street, Department of
Forensic Biology, New York, NY 10016; My K. Tran, DDS, and Amr M.
Moursi, DDS, New York University College of Dentistry, Pediatrics
Department, 345 East 24th Street, New York, NY 10016; and Sheila E.
Dennis, MS, Office of the Chief Medical Examiner, New York City Office,
Department of Forensic Biology, 421 East 26th Street, New York, NY 10016

After attending this presentation, attendees will know a different
approach to the examination of forensic dental specimens and also the
effect of specific environmental conditions on the ability to extract DNA
from these specimens, specifically teeth.

This presentation will impact the forensic science community by
giving those who work on forensic dental specimens and other specimens,
that are compromised by the environmental conditions they are exposed
to, another approach to examination and knowledge that the three specific
environments that these teeth were exposed to do have an impact on the
quality of DNA obtained.

The DNA Missing Persons Unit within the Department of Forensic
Biology at the New York City Office of Chief Medical Examiner
performs nuclear and mitochondrial DNA testing for the purposes of
identification, re-association of body parts, and upload into the Combined
DNA Index System (CODIS). While success rates for postmortem
samples such as blood, tissue and bone were as expected, dental
specimens failed to give consistent results. This may have been caused
by exposure to detrimental environmental conditions.  These
environments may vary from bodies found in water, to remains buried in
soil, or encased in cement. The goal of this study is to evaluate how
exposure to the following conditions: water, soil, and, cement, affects the
ability to extract nuclear DNA from dental samples; and determine what
improvements can be made to the examination and extraction protocols.

One hundred-twenty adult teeth collected as dental waste from
private dental offices were examined and categorized by a dentist
according to tooth type (molars, incisors, premolars, and canines) and any
abnormalities such as dental caries (cavities), open apices, calcification,
and discoloration were noted. The teeth were incubated in soil, cement,
water from the East River in New York City, or physiological saline from
one to 48 weeks. Two specimens from each environmental condition had
the pulp tissue extracted at Weeks one, two, three and four and every four
weeks thereafter using a dental pulpectomy procedure. The pulpectomy
involved removing tissue from the pulp chambers using nerve broaches
utilized by dentists when performing a root canal. A phenol chloroform
isoamyl alcohol (PCIA) extraction was performed on the pulp tissue.
Each DNA sample was quantified, amplified with the Applied Biosystems
(ABI) Identifilerd kit (28 cycles), and alleles detected using the ABI
PRISM 3130xl Genetic Analyzer.

The current method used to extract DNA from teeth involved
grinding the entire tooth using a freezer mill. This destroyed the
morphology of the tooth and successful DNA results fluctuated and were
unpredictable. Results from this study greatly improved examination
procedures; the morphology of the tooth structure was maintained while
examination efficiency increased by accessing the DNA in the tooth
through pulpectomies.

By week 40, 30.8% generated full profiles and 16.7% generated high
partial profiles all eligible for entry into CODIS. Overall by week 40, the
number of identified loci decreased over time in most conditions but DNA
extracted from dental specimens buried in soil showed the strongest
reduction in identifiable loci.

Prior caries status of a tooth was not a factor in DNA extraction as
those teeth yielded sufficient amounts of DNA. Conversely, teeth with
open apices, that were calcified, or had no visible pulp tissue did not yield
DNA or yield sufficient amounts of DNA for concentration or
amplification.

Overall, the aims of this study thus far have been met.
Improvements to the examination of dental specimens through
pulpectomies require less examination and hands on time compared to the
conventional freezer mill method. Pulpectomies preserve the morphology
of the tooth and yield similar DNA results. The dental specimens exposed
to cement, soil, water, and even physiological saline show degradation
over time as evidenced by the decrease in DNA concentration and quality
of DNA profiles obtained.

DNA, Extraction, Identification

A132 Optimizing Sperm Cell Recovery From
Cotton Swabs Prior to Christmas Tree
Staining and p30 Test

Laura L. Perrella, BS*, 1310 Westmeadow Drive, Beaumont, TX 77706;
Jordan L. Williams, BS, 110 Milo Street, Dayton, TX 77535; and Jennifer
N. Watson, MS, and Andrew P. McWhorter, MS, Texas Department of
Public Safety, 12230 West Road, Houston, TX 77065

After attending this presentation, attendees will be able to utilize the
method presented in order to recover an abundant amount of sperm cells
from cotton swabs for the Christmas Tree stain and p30 test.

This presentation will impact the forensic science community by
enabling analysts to recover an ample amount of sperm cells from cotton
swabs to perform the Christmas Tree stain, and therefore, confirm the
presence of sperm.

The Texas Department of Public Safety Houston Crime Laboratory’s
confirmatory test for the presence of semen is microscopic visualization
of the sperm after an extraction and staining. Many laboratories require
this confirmatory test before sending evidence onto DNA analysis;
otherwise, it is under the serologist’s discretion to send the sample for
further testing. Therefore, an optimal recovery method must be utilized
prior to staining and microscopic viewing.

Previous studies performed by others suggest using different
detergents to remove sperm cells from the substrate. Other detergents
considered are sodium dodecyl sulfate (SDS) solution, a sarkosyl
solution, and a Triton-X 100 solution. Garvin, et al. (2009) found Triton-
X 100 to be the best detergent for DNA extraction. According to Norris,
et al. (2007) 2% SDS was best for cell recovery. Current methods at the
Texas Department of Public Safety Houston Crime Laboratory use
ultrapure deionized (DI) water for removal of sperm from substrates.

A recovery method for sperm cells on a cotton swab was developed
by determining the best detergent and the optimal working concentration
of the detergent. The detergents used were an SDS solution, a sarkosyl
solution, and a Triton-X 100 solution. The concentrations ranged from
0.5% to 20%. After determining the optimal concentration of each
detergent, diluted semen samples subjected to the removal process to
determine the best detergent. 0.5% SDS yielded the most sperm cells
recovered at all diluted concentrations (lowest being 1:1000). The
extraction method was performed according to the Texas Department of
Public Safety Houston Crime Laboratory Standard Operating Procedure
for all analyses. Following the extraction, the supernatant was removed
for p30 testing and replaced with DI water; this reduced any soapy
residue. The pellet was introduced onto a microscope slide and Christmas
Tree stained. The slides were evaluated microscopically (400x) and the
sperm present were manually counted.

The supernatant is used for p30 testing on an ABA card at the Texas
Department of Public Safety Houston Crime Laboratory. Although SDS
recovered the most sperm cells, a positive p30 was not obtained. If SDS
is to be used as the recovery method for sperm cells, then two separate
extractions would have to be conducted (one for the microscopic
examination with the SDS solution and one for the p30 test with
DI water).

Sperm Cell Recovery, Christmas Tree Stain, Sperm From Swab
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A133 Comparison of Collection Devices and
Commonly Used Human ldentification Kits
for Forensic DNA Profiling of Soil-Inhibited
Saliva-Skin Samples

Pamela J. Staton, PhD, Dishari Mukherjee, MBBS*, Justin Godby,
MSFS, and Tiffany Paugh, MS, Marshall University Forensic Science
Center, 1401 Forensic Science Drive, Huntington, WV 25701

After attending this presentation, attendees will be able to make an
informed decision as to protocols best suited for casework involving soil
contaminated saliva-skin samples as the main DNA source.

This presentation will impact the forensic science community by
significantly reducing the waste of and processing time associated with
the analysis of soil-inhibited saliva samples by identifying the
combination of analytical procedures that will generate the best DNA
profile. This presentation will help to solve cases involving violent
crimes and sexual assault with a positive influence on the conversion of
soil contaminated saliva-skin samples into a DNA profile. This study can
also provide a basis for future studies to be conducted involving similarly
inhibited samples.

Human body fluids such as blood and saliva are common biological
materials frequently encountered in Forensic DNA Investigations. Saliva
plays an important role as evidence in cases involving violent crimes
through bitemarks and in addition through kissing and licking in sexual
assault cases where neither semen nor blood is found, or where neither
gives conclusive results. Saliva which has come in contact with intact
skin remains stable and can be recovered at least 60 hours after
deposition, but it is typically overlooked as a potential source of DNA as
it is difficult to visualize. However, when bitemarks or bruises caused by
kissing or sucking the skin are observed, saliva is likely to be present.
Obtaining DNA profiles from saliva stains can be challenging because
there is always the possibility of the evidence becoming contaminated
with environmental inhibitors such as soil, which is both ubiquitous and
abundant in nature. Soil contains powerful Polymerase Chain Reaction
(PCR) inhibitors like humic acid and fulvic acid which can make
obtaining a DNA profile difficult. Data from the U.K.’s National DNA
Database (NDNADB, 2006) shows that saliva as a DNA source
constitutes 33.3% of total samples recovered, making it statistically the
largest source of DNA recovered from crime scenes. Blood, however,
constitutes only 17.4% of total samples recovered. Of the 33.3% total
saliva samples, only 43.1% generated DNA profiles suitable for loading
on the NDNADB, which is in vast contrast to 92.8% of the 17.4% total
blood samples that generated DNA profiles suitable for loading on the
NDNADB. An optimum procedure is therefore required to maximize the
probability of DNA recovery and genotyping from saliva samples. The
goal of this study was to establish the best methodologies for collecting
and profiling of soil contaminated saliva stains on skin using
commercially available kits and supplies common in Forensic DNA
laboratories. Saliva obtained from male donors was deposited on a
measured area of a female volunteer’s skin surface, keeping with the
amount of saliva generally associated with human bite marks (250-
300uL). The testing samples were collected after allowing the saliva
stain to properly dry. Two collection devices were used: polyester tipped
sterile swabs (FisherBrand) and sample collection popules (Puritan). The
double swab technique (wet and dry swabs, respectively) was used for
collecting saliva samples with the swabs to maximize cell collection.
Varying concentrations of soil were added to a portion of the saliva-skin
samples after collection. Two magnetic particle based DNA extraction
kits: Promega’s DNA IQ™ and Applied Biosystem’s (AB) Prepfiler™
were compared on the basis of their performance in DNA recovery.
Quantification was performed using AB Quantifiler® Duo DNA
Quantification Kit on the AB 7500 Sequence Detection System v1.2.3.
PCR amplification was conducted with two multiplex STR systems:
AB’s and Promega’s PowerPlex® 16 System, on the AB GeneAmp®

PCR System 9700. The amplified products were separated on the AB
3130x! Genetic Analyzer. The data generated was analyzed using AB’s
GeneMapper® ID Software v3.2.1. Sample peak height, allelic dropout,
and artifacts such as pull-up were taken into consideration when making
a determination of the best set of kits for generating DNA profiles of the
aforementioned samples. Mixed profiles were not observed across most
samples with only some profiles showing a few alleles from the female
volunteer. This could be a result of DNA shedder variability. The project
is ongoing, but statistical analysis between swabs and popules thus far
show no significant difference between the two collection devices.
Preliminary testing based on peak heights revealed that PowerPlex® 16
outperformed Identifiler® while DNA IQ™ proved to be better than
Prepfiler™ on saliva-skin samples with soil. Additional testing and
analysis will be required to make a determination of the ideal combination
of kits for maximizing DNA recovery and generating reportable genetic
profiles from said sample types. This study was conducted after IRB
approval for human research was obtained.

Soil, Saliva, DNA Profiling

Al134 Application of Clostridiopeptidase A for
DNA Isolation of Bone Specimens

Richard Li, PhD*, John Jay College, CUNY, 445 West 59th Street, New
York, NY 10019

After attending this presentation, attendees will understand the
principle of this method to process bone samples prior to DNA isolation.

This presentation will impact the forensic science community by
developing a method to potentially increase the yield of DNA isolation
from bone samples.

Bone is difficult to process for isolating DNA, which presents one of
the greatest challenges when attempting to identify victims through the
analysis of DNA from bones. In addition, quantities of samples recovered
may be too small to properly isolate sufficient amounts of DNA.
Strategies to improve the yield of DNA isolation are needed to obtain an
adequate quality and quantity of DNA templates.

The bone osteocytes containing DNA are embedded in a calcified
matrix, which is a barrier preventing the isolation of the DNA from the
osteocytes during the extraction process. Therefore, it is necessary to
remove the matrix to improve the yield of DNA. The application of
proteinase K is one approach to digest this matrix barrier.

Identifying other proteinases for digesting the matrix of bone tissue
and optimizing proteinase treatment were of interest. Collagenases, in
particular, are known for playing a role in the degradation of bone matrix
proteins. Clostridiopeptidase A is one of the most potent collagenases;
thus it was chosen for this study. In this study: (1) the characterization
of the effect of clostridiopeptidase A on bone degradation have been
carried out; and, (2) the characterization of the effect of
clostridiopeptidase A treatment on DNA isolated from bones have been
conducted.

This study revealed that clostridiopeptidase A is potent for bone
degradation. The application of clostridiopeptidase A can achieve speedy
and effective bone degradation. Thus, this method reduces digestion
time. The STR analysis detected no adverse effects on DNA profiles after
the clostridiopeptidase A treatment. The potential application of
clostridiopeptidase A to the isolation of DNA in bone will be presented.
The quality of the isolated DNA will be assessed.

Bone, Clostridiopeptidase A, Forensic DNA
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A135 mRNA Decay in Biological Fluids in Order
to Establish an Estimation of How Long a
Stain Was Deposited at a Crime Scene

Kimberly Moran, BS*, Cedar Crest College, 450 South Wood Street,
Middletown, PA 18104; and K. Joy Karnas, PhD, Cedar Crest College,
100 College Drive, Allentown, PA 18104

After attending this presentation, attendees will understand the
molecular basis of mRNA degradation in blood and saliva stains,
specifically in regard to 5°- or 3’-end degradation.

This presentation will impact the forensic science community by
confirming the stability of mRNA in body fluid stains and substantiating
its utility in identifying the source of those stains. The major objective of
the study was to quantify the mRNA degradation in body fluid stains,
particularly 5°- and 3’-end degradation. Not only does this allow
researchers to select the most stable portion of the message for
identification, particularly useful in highly degraded samples, but the
patterns of postmortem RNA degradation might also help in determining
how long a stain has been present at a crime scene. By studying the dried
stain on a molecular level, it may be possible to estimate the time frame
of when a stain was deposited at a crime scene.

Classical forensic analysis relied on serology and biochemical tests
to identify body fluids left at a crime scene. More recently; however,
fluid identification has been abandoned as the focus has shifted to the use
of DNA analysis for identification of the individual who deposited the
fluids. Choosing one type of analysis over another is necessitated by the
fact that forensic samples are usually small in volume and size and,
therefore, can only be subjected to one test. DNA may be useful at
determining who left a biological stain, but gives no indication as to what
the origin of that stain was. More and more scientists are seeing the value
in body fluid identification and are looking at ways to revitalize this
aspect of crime scene analysis. Due to this, a mRNA profiling method has
been developed and can be carried out in conjunction with DNA profiling
so both the individual and the body fluid can be identified simultaneously.
mRNA is useful in body fluid identification because it is expressed in a
tissue specific manner, with a different subset of mRNAs produced in
each body fluid.

The initial phase of this study used primers designed specifically for
housekeeping and fluid-specific genes to ascertain mRNA decay in blood
and saliva stains incubated at various temperatures and for various
periods of time. The majority of the genes studied were detected in both
blood and saliva for up to one month at 37°C, although housekeeping
genes appeared to be more stable than fluid specific genes. The follow-
up study focused only on degradation over time and used real-time PCR
and primer sets designed to amplify the ends of the mRNA to assess the
amount of 5’ and 3” message remaining in deposited samples. It was
found that end stability also appears to be gene-specific and similar in
both body fluids studied. All housekeeping genes showed 5’ stability,
while all fluid-specific genes showed 3 stability.
mMRNA, mRNA Stability, Real Time PCR

A136 Reflectance Spectroscopy for Recognition
and Age Determination of Blood Stains

Rolf Bremmer, MSc*, Academic Medical Center, Meibergdreef 9,
Amsterdam, 1105 AZ, NETHERLANDS

After attending this presentation, attendees will understand the basic
principles of reflectance spectroscopy and its applicability for recognition
and age determination of blood stains. Non-contact reflectance
spectroscopy can be used as a rapid, non-destructive identification test for

blood and can be used for the determination of hemoglobin derivatives in
a blood stain, which are related to the time the blood stain was deposited
at the crime scene.

This presentation will impact the forensic science community by
introducing a new method for rapid, non-destructive identification, and
interpretation of blood stains in the original context of the crime scene.

Blood detection and identification at crime scenes are crucial for
harvesting forensic evidence. Unfortunately, most tests for the
identification of blood are destructive and time consuming. A fast and
non-destructive identification test for blood, using non-contact
reflectance spectroscopy will be presented. Investigated in this
experiment is whether blood can be discriminated from other body fluids
and substances visually mimicking blood, based on the correlation
coefficient between the reflectance spectrum and a blood-component fit.
To test the sensitivity and specificity of this method, two sets of samples
were analyzed: a set of 40 blood samples and a set of 35 red/brown
colored substances and various body fluids. Discrimination is possible
between blood and non-blood on white cotton with a specificity of 100%
and a sensitivity of 98%. In addition, an example is given of a recent
forensic case, in which non-contact blood identification was applied.

The age of blood stains can be crucial in reconstructing crime events;
however, no reliable methods are currently available to establish the age
of a blood stain on the crime scene. It will be shown that the fractions of
three hemoglobin derivatives in a blood stain at various ages can be
related to the age of the blood stain. Upon blood exiting the body,
hemoglobin, the main chromophore in blood, transits from oxy-
hemoglobin into met-hemoglobin and hemichrome. Analysis of the blood
stains with light transport theory allows for determination of the amount
of the three hemoglobin derivatives. Observations in twenty blood stains
show that the chemical composition of the blood stain exhibits a distinct
time-dependent behavior, with a unique combination of the three
hemoglobin derivatives at all moments in time. The ageing of the blood
stain does not depend on the size of the blood stain and no variation was
found in ageing of blood stains among eight donors. Finally, the
previously obtained hemoglobin reaction kinetics were employed
inversely to assess the age of twenty other blood stains studied over a time
period of 0-60 days and stored under laboratory circumstances. The
precision of the age estimation depends on the age of the blood stain, e.g.,
a stain of two weeks old can be estimated correctly within an uncertainty
margin of four days.

In conclusion, discrimination is possible between blood and non-
blood on white cotton with non-contact reflectance spectroscopy. The
high sensitivity and specificity indicate that this optical test is close to
confirmative. The non-contact reflectance spectroscopy setup is portable,
low-cost, non-invasive, and non-destructive, all favorable properties
when measuring in a forensic setting. Additionally, determination of
hemoglobin derivatives allows for age estimation of the blood stain and
assists in reconstructing the time line of the crime scene.

Blood Stains, Spectroscopy, Age Determination

A137 The Utility of Raman Spectroscopy of Blood
Samples for Forensic Applications

Samantha J. Boyd*, Virginia Commonwealth University, Department of
Forensic Science, 1020 West Main Street, Richmond, VA 23284-3079;
Sarah J. Seashols, MS, Virginia Commonwealth University, Department
of Forensic Science, 1020 West Main Street, PO Box 843079, Richmond,
VA 23284-3079; and Massimo F. Bertino, PhD, Virginia Commonwealth
University, Department of Physics, 701 West Grace Street, Richmond, VA
23284-3079

After attending this presentation, attendees will understand the
biochemical principles of Raman Spectroscopy for biological fluids, as
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proposed for use in forensic body fluid detection and identification. This
will include a review of the current and relevant literature, as well as
results of recent research.

This presentation will impact the forensic science community by
providing a balanced exploration of the utility of Raman Spectroscopy in
forensic serological analysis, in the field for crime scene applications, as
well as in the laboratory.

Recent reports have shown that Raman Spectroscopy can be used in
forensic science to identify blood and other body fluids. Raman
Spectroscopy is a very sensitive technique that is often used in forensic
laboratories, mostly to analyze textiles and paints, but it has been seldom
used to analyze blood and body fluids for forensic applications. Very
recent experimental work, however, has shown that Raman Spectroscopy
may be able to identify and discriminate between body fluids, to
distinguish colored stains from blood residues, and to possibly
discriminate between blood of different species. Because of these
findings and to the recent development of hand-held and portable Raman
Spectrometers, Raman field analysis of body fluids could soon become a
reality.

To move the field out of the experimental arena and into validation
for use in casework, several parameters must be investigated in order to
establish reliable protocols. Raman scattering from human blood was
investigated as a function of parameters that are relevant for field forensic
analysis, such as excitation wavelength, age of samples, influence of
substrates, and sample dilution. The scattering probability of green light
(532.1 nm) was found to be higher than that of red light (632.8 nm) and
UV light (325nm He-Cd laser). Additionally, the relative intensities of
peaks arising from oxyhaemoglobin and ferrous ions that depend on
sample age, fluorescence, or Raman scattering from fabrics prevent
meaningful analysis of blood samples in certain instances. Relative
differences in the amount of peaks can be found between fresh venous
blood and the same sample retaken an hour after drying. Samples can be
measured with a maximum dilution of approximately 1:250 (for an
excitation power on the order of 2 mW measured at the sample plane).
The sensitivity of Raman scattering to diluted blood allowed for
measurement of blood reconstituted from fabrics, thereby alleviating
issues related to fabric luminescence and scattering.

Thus, Raman scattering has a sensitivity comparable to many
presumptive tests for blood, such as luminol, phenolphthalein,
leucomalachite green, blood strips, and the forensic light source tests.
These tests are highly sensitive (up to 1:5,000,000 dilutions can be
measured in forensic laboratories), but in the field a cotton swab test is
generally employed, which can only measure dilutions on the order of
1:100-1:250. Because of the sensitivity of Raman scattering to diluted
blood, a protocol for the reconstitution of blood from fabrics can be
established. Contrary to other published reports, results in this laboratory
indicate that reconstituted blood alleviates issues related to fluorescence
and scattering from fabrics and is vastly preferable to analyzing the stain
in-situ. These findings will prove important in determination of utility
and in the preparation of protocols for the field analysis of samples.

body fluid content of the three most common biological stains (blood,
saliva, and semen), as well as determining if the stain is human in origin,
while still processing a crime scene. With such an assay in use, exclusion
of non-evidentiary specimens from collection, processing, and DNA
profiling can represent a significant savings in terms of both time and
money.

Collection and processing of potential evidentiary samples at a crime
scene is critical to the successful resolution of an investigation. At
present, various presumptive and confirmatory tests are available to assist
the crime scene investigator in selecting which specimens to process.
Most presumptive tests can be performed at the crime scene itself, but
many of the confirmatory tests must be performed at the crime laboratory.

There is a great need for a universal confirmatory test for biological
evidence left behind at the scene of a crime. Such an assay would assist
crime scene investigators to determine whether to collect a specimen for
further processing or ignore the stain as being non-evidentiary, thus
saving time and money. The success, sensitivity, and popularity of DNA
profiling has frequently resulted in the collection of a large number of
samples at many crime scenes, resulting in increased costs to investigate
a crime and often a considerable backlog in the processing of such
samples. The presented assay has the potential to reduce the number of
samples collected at a crime scene and could eventually have a positive
impact on reducing evidence backlogs.

It was hypothesized that by designing molecular beacons to
hybridize with RNAs that are specific for blood, saliva, or semen, a
multiplex reaction could be created to determine the presence of each type
of body fluid, or combination thereof, in a biological stain. Within this
multiplex reaction, human-specificity is also determined by probing
human-specific RNA sequences. With advances in technology that allow
for fluorescence spectrophotometers powered by laptop computers and
short RNA extraction methods that can be performed at room
temperature, the advantage of portability to a crime scene is gained.

After an extensive literature search, candidate RNAs were identified
and confirmed to be tissue-specific. Traditional PCR primers that
encoded areas of interest on chosen RNA molecules were used to validate
the candidate sequences as either tissue-specific or human-specific. The
forward primer was then used to create the molecular beacon hairpin
probe. The molecular beacons were then tested on biological samples of
different ages.

Aspects of the development of the tissue-specific molecular beacons
will be discussed in detail for the body fluids of blood, saliva, and semen.

Various parameters of the assay will be discussed including detection
limits (both in terms of minimum sample size, as well as over what time
frame the assays are valid) and intrapersonal variability. The design of
future experiments will be discussed.

Whether used in the field as originally intended, or within a crime
laboratory to replace multiple current confirmatory tests, the assay has
great promise. Once additional research and validation studies have been
performed, the presented technique would provide a less time-consuming
and more cost effective assay for confirming body fluid type.

Blood Detection, Raman Spectroscopy, Biospectroscopy

A138 On-Site Body Fluid Identification

Stephanie T. Young, BA*, and Clifton P. Bishop, PhD, West Virginia
University, Department of Biology, 53 Campus Drive, PO Box 6057,
Morgantown, WV 26506

After attending this presentation, attendees will understand the
development and design of short, fluorescently-labeled, single-stranded
DNA probes, known as molecular beacons to detect tissue-specific
ribonucleic acids as a possible on-site confirmatory test for human body
fluid type.

This presentation will impact the forensic science community by
outlining a universal, cost-effective, confirmatory assay to determine the

Body Fluid Identification, Tissue-Specific RNA, Molecular Beacons

A139 Phenolphthalein False-Positives: What’s

Buried in Your Garden?

Daniel J. Petersen, PhD*, Oregon State Police Forensic Laboratory,
13309 Southest 84th Avenue, Suite 200, Clackamas, OR 97015

After attending this presentation, attendees will be familiar with
several common garden plants which consistently yield false-positives
when screened using phenolphthalein as a presumptive test for the
presence of blood.

This presentation will impact the forensic science community by
alerting investigators of materials and conditions which can produce
misleading results when screening evidence for blood. This presentation

* Presenting Author
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will assist attendees in recognizing which plants yield phenolphthalein
false-positives and alternative testing methods to prevent mis-
identification.

The presence of bloodstains on items of evidence is often critical to
how a criminal investigation proceeds. A positive presumptive test for
blood is a determining factor of how an item of evidence is prioritized and
can even be decisive as to whether or not the evidence is further analyzed.
Presumptive testing is typically performed using one or more colorimetric
tests as a screening tool. These tests are inexpensive and rapid, allowing
screening of potential bloodstains even while at a crime-scene. One very
commonly used test is the Kastle-Meyer test, which is based on the
catalytic activity of the heme group on hemoglobin. This test is often
referred to as the “phenolphthalein test,” as it involves the oxidation of
reduced the phenolphthalein substrate to produce a rapid color change
after the addition of hydrogen peroxide. DNA profiles extracted from
phenolphthalein-positive stains are presumed to be from the blood on
the evidence.

While certain substrates have previously been shown to occasionally
yield false-positive reactions, this presentation describes a previously
unreported class of plants, including Pisum sativum, which consistently
yields phenolphthalein false-positive reactions. The particular plant
tissue further mimics true aged bloodstains by causing brown or red-
brown staining on cloth, swabs, and other materials. Longitudinal studies
have demonstrated that these stains retain their phenolphthalein false-
positive reactivity after three years. Similarly, plant tissue which has been
frozen for three years after harvesting continues to demonstrate the
phenolphthalein false-positive reactivity which is indistinguishable from
true bloodstains both in color quality and developmental time-frame.

The widespread prevalence of these plants in gardens across the
United States adds to the deleterious potential for mis-interpretation of
phenolphthalein testing results when screening evidence which has been
in contact with these common plants. A proposed mechanism accounting
for the false-positive reaction will be presented. This information can
serve to further identify which plants are prone to yield phenolphthalein
false-positive reactions.

Bloodstain, Phenolphthalein, Hemoglobin

A140 Sex Crimes in
the  Perspective  of
Biology Laboratory

From
Forensic

Colombia
the

Luz A. Garcia, BSc*, Medicina Legal, Calle 4B N° 36-01, Cali, COLOMBIA

After attending this presentation, attendees will understand that the
integral analysis of the criminal context of sex crimes requires the
involvement of various disciplines. All of these disciplines must work
together to reconstruct the offense, based on the physical evidence
collected from the crime scene and from the bodies of the victim and
possibly the perpetrator. This presentation will describe the efforts of the
Forensic Biology Lab of the National Institute of Legal Medicine and
Forensic Sciences, Southwestern Regional Office, concerning sex crime
management. The advances made since the opening of the Forensic
Genetics Lab at the Southwestern Office, particularly since the
implementation of the sex crimes management protocol and the creation
of the Elite Sex Crimes Team (GEDES), will be highlighted.

This presentation will impact the forensic science community by
describing the significant efforts made by the Biology Lab in the area of
preliminary analyses. Several unknown perpetrators were identified in
specific rape cases. The above, together with the interdisciplinary
approach, contributed to obtaining genetic profiles from the evidence
processed in search for sperm. The profiles were subsequently uploaded
into the Combined DNA Index System (CODIS) for future comparison.

The primary basis of the integral management of sex crimes victims
is to bring together all the law enforcement agencies and health care
institutions involved (i.e., Colombian National Police, Law Enforcement

Agencies, Attorney General’s Office, National Institute of Legal
Medicine and Forensic Sciences, both private and public Hospitals and
Health Care Centers, Family Advocacy, Colombian Institute of Family
Welfare, and others). These agencies must effectively communicate and
coordinate their efforts, bearing in mind that the first 72 hours after the
fact are critical to the collection of biological evidence that may have
been left behind. Therefore, immediate attention to sex crime victims is
a key factor that will allow medical examiners to obtain genetic profiles
of potential sex offenders after preliminary evidence analysis.

This presentation will describe a case received by the Forensic
Biology Lab, where current analytical methods, together with inadequate
collection and sample delivery methods, jeopardized the investigative
process due to the deterioration of physical evidence. The presentation
will also describe cases where the laboratory has received evidence that,
according to the victim’s account, is not associated with the crime and
does not contribute to the clarification of the facts.

® The following statistical information will be provided in order to
give the audience an overview of the current situation in Colombia:

® National statistics on expert reports of alleged sex crimes

® (Case characterization according to perpetrator typology

® The number of cases received by the Forensic Biology Lab

® The number of cases related to alleged sex crimes

® The number of cases where analyses yielded positive results

® The number of cases referred to the Forensic Genetics Lab by

the Criminalistics area

® The number of cases referred to the Forensic Genetics Lab by the

Elite Sex Crimes Team

® The number of expert reports required for public hearings

Finally, this paper is intended to show the importance of the
implementation of the GEDES project in the city. This is a valuable sex
crimes investigation tool where unknown perpetrators may be identified,
frequently, as serial rapists.

Sex Crimes, Physical Evidence, Elite Sex Crimes Team GEDES

Al41 Distinguishing Identical Twins With

Antibody Profiling

Vicki Thompson, PhD*, Jeffrey A. Lacey, PhD, Elizabeth Taylor, BS,
Karen Delezene-Briggs, and William A. Apel, PhD, Idaho National
Laboratory, PO Box 1625, Idaho Falls, ID 83415

After attending this presentation, attendees will gain an
understanding of how antibody profiling can be used to identify
individuals and an assessment of the ability of antibody profiling to
distinguish between identical twins.

This presentation will impact the forensic science community by
introducing attendees to the science behind a recently available
identification technology, AbP-ID™ and its ability to distinguish between
identical twins. Distinguishing blood samples from identical twins is
virtually impossible with other identification technologies. This
technology provides a tool for investigators to use in cases where
identical twins are suspects.

Antibody profiling examines individual specific autoantibodies
(ISAs) that are produced by every individual; and, since ISAs are
produced by the immune system through a number of random events such
as error prone homologous recombination, mutations, multiple coding
segments, and heavy chain/light chain re-association, the antibody
profiles of identical twins should differ.

The antibody profiling technology was developed for forensic
analyses at the Idaho National Laboratory (INL). This technology has
been licensed to Identity Sciences, LLC who has developed a prototype
test kit, AbP-ID™. The INL is currently working to scientifically validate
performance of the AbP-ID™ kit under a variety of conditions. The
results reported from this study represent efforts to determine if twins can
be differentiated by antibody profiling.
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Antibody profiling is an alternative technique for identification of
individuals. Antibody profiling is based on the presence of ISAs in the
body fluids of individuals. Infants have an ISA pattern that is identical to
their mother’s and develop their own unique pattern over the first two
years of their lives. This pattern does not appear to be affected by
environmental or disease exposures. After the age of two, the ISA pattern
is set and does not change over the individual’s lifetime.

In this study, ten sets of identical twins were identified to test this
hypothesis. Sera and swabs were collected from each twin. The swabs
were sent for twin zygosity testing while the sera was analyzed in
duplicate with a prototype antibody profiling kit, AbP-ID™. The AbP-
ID™ kit instructions recommend using between six and 15 microliters of
sera which was added to a buffered solution and incubated with test chips
for 15 minutes. The chips were thoroughly washed and a detection
reagent was added for a ten minute incubation. The chips were again
washed and a developing reagent was added for 20 minutes for a total
assay time of approximately 100 minutes. After development was
complete, the chips were dried at room temperature. Images of the
developed chips were captured using a desktop scanner. ImaGene 8.0, a
microarray image analysis program, was used for image analysis and data
extraction. Extracted data from all twin sets was compared using a
standard correlation analysis.

Results from DNA solutions, Inc. indicated that each of the ten twin
sets were identical with 99.9% confidence. For the ten sets of twins, the
ADbP-ID™ correlations between twins ranged from 0.25 to 0.75. Other
testing with unrelated individuals showed similar ranges of correlation.
In contrast, technical replicates of the sera samples all correlated greater
than 0.9. This supports the hypothesis that ISAs in identical twins are
made randomly and have no greater chance of matching than in
unrelated individuals.

Antibody Profiling, Identical Twins, Identification

Al142 Sherlock Holmes
Likelihood Ratio

and the DNA

Mark W. Perlin, PhD*, Cybergenetics, 160 North Craig Street, Suite 210,
Pittsburgh, PA 15213

After attending this presentation, attendees will better understand the
principles of reporting DNA match results using a likelihood ratio (LR).
By framing the apparently obscure notions of the LR in a more accessible
literary setting, forensic practitioners can develop increased comfort with
this important reporting and testifying skill.

The presentation will impact the forensic science community by
enabling practitioners to more comfortably use the LR in their DNA
match reporting. Mastery of the LR principle is critical for reporting out
the most informative results from complex DNA evidence. Society
depends on this accurate LR information for apprehending and convicting
criminals.

The principles of Bayesian inference (Bayes, 1763)" were well
known to the Victorians (Jevons, 1874).2 One master practitioner was
detective Sherlock Holmes, who routinely employed a “balance of
probabilities” to solve his fictional crimes (Doyle, 1890).> Holmes’ deft
use of the LR for weighing evidence (Good, 1950)* regularly astounded
his compatriots. His clarifying insights into applied inductive logic are
particularly relevant to the modern reporting of DNA evidence.

Chapter IV of the ““Hound of the Baskervilles” (Doyle, 1902)° finds
Holmes and his companions breakfasting at a London hotel. They are
pondering the origin of a cryptic letter that warns the new Baskerville lord
to stay away from his ancestral home, lest he too share the fate of his
prematurely deceased predecessor. Holmes examines the handwritten
address and announces that the letter was written in a nearby hotel.
“Guesswork!” scoffs a skeptic. “Rather,” rejoins Holmes, “we balance
probabilities.”  His ensuing explanation is a lucid gem of
likelihood clarity.

Sherlock Holmes’ same Bayesian logic underlies the scientific
reporting of DNA evidence. The identification hypothesis asserts that a
suspect contributed his DNA to some biological evidence. The
alternative hypothesis avers that someone else was the contributor. The
LR balances the probability of the evidence assuming the identification
hypothesis, relative to the data probability under the alternative
hypothesis. The resulting weight of evidence provides an objective
numerical LR match score that focuses on the data and factors away prior
prejudices.

This presentation presents the LR concept through the investigative
eye of Sherlock Holmes. The presentation will work through a literary
case example, illustrating every step of the LR determination using words
and pictures. These concepts will then be applied to the reporting of
complex DNA evidence, such as DNA mixtures.

Forensic DNA is an information science, with the LR providing
unifying information metric for all interpretation methods. Every valid
DNA match score is a LR. This presentation advances practitioner
understanding of the LR concept and facilitates its comfortable
presentation in courtroom testimony.

References:
I Bayes T. An essay towards solving a problem in the doctrine of
chances. Phil Trans. 1763;53:370-418.
- Jevons WS. The Principles of Science: A Treatise on Logic and
Scientific Method. London: Macmillon & Co, 1874.
3 Doyle AC. The Sign of Four. London: Spencer Blacket, 1890.
4 Good 1J. Probability and the Weighing of Evidence. London:
Griffin, 1950.
> Doyle AC. The Hound of the Baskervilles. London:
Newnes, Ltd, 1902.
DNA Reporting, Likelihood Ratio, Testifying Skills
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Al143 Performance of Statistical Approaches to
Measure the Strength of DNA Evidence
Exhibiting Possible Stochastic Effects

Kirk Lohmueller, PhD*, University of California Berkeley, Department of
Integrative Biology, 3060 Valley Life Sciences, Building, Number 3140,
Berkeley, CA 94720; Norah Rudin, PhD, 650 Castro Street, Suite 120-
404, Mountain View, CA 94041; and Keith Inman, MCrim, California
State East Bay, Department of Criminal Justice Administration, 4068
Meiklejohn Hall, 25800 Carlos Bee Boulevard, Hayward, CA 94542

After attending this presentation, attendees will appreciate how
statistical approaches to assess the weight of DNA evidence perform
when applied to samples exhibiting possible stochastic effects manifest as
allelic drop-out. These conditions are frequently found in low-template
samples or low-template components of mixed samples. Attendees will
understand the conditions under which certain statistical approaches can,
for example, over-state the strength of the evidence or lead to a false
exclusion.

This presentation will impact the forensic science community by
objectively exploring how commonly used simplistic approaches for
interpreting challenging DNA samples perform in comparison to more
rigorous approaches. The work presented provides a means to increase
the accuracy and objectivity in interpreting DNA profiles.

Many biological samples recovered from crime scenes contain a
limited amount of DNA. Because such samples contain relatively few
copies of each locus, the random sampling of DNA molecules during the
typing process may result in the failure to observe some alleles that are
actually present. This phenomenon is known as allelic drop-out. The
possibility of allelic drop-out can severely complicate the interpretation
of forensic DNA profiles—even those obtained using the standard
number of PCR cycles.

* Presenting Author
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Several statistical approaches exist to assess the weight of DNA
evidence for samples exhibiting stochastic effects. One strategy used,
when only a single peak is observed at a locus, is to multiply the
probability of sampling the observed allele from the population by two.
This is called the “2p rule” and assumes that any other allele could be
paired with the observed allele, but that this other allele has dropped out.
A second strategy uses the standard random match probability, but omits
those loci where allelic drop-out may be possible. In practice, loci
containing any peaks below a pre-set stochastic threshold are excluded
from the calculation. A third approach assesses the strength of the
evidence using a likelihood ratio (LR). Extensions of the LR approach
allow it to explicitly model and account for allelic drop-out in single-
source and mixed samples.

While most published studies and a majority of statisticians favor the
LR approach, many forensic laboratories in the United States still use one
of the other two approaches described above when allelic drop-out is
possible, presumably for the sake of simplicity. However, because no
objective study has compared the performance of the three approaches on
the same evidentiary profiles, it is unclear how much valuable
information is discarded when using the simpler approaches and how
often the simplistic approaches might be misleading. This study seeks to
fill that void by comparing statistics calculated using each of the three
approaches for low-template DNA profiles in mock evidence for which
the contributors are known.

For mock evidentiary profiles, this study used 60 single-source DNA
profiles generated using the IdentiFiler system by Dr. John Butler’s group
at NIST. This dataset contains profiles obtained by amplifying 100 pg, 30
pg, and 10 pg of DNA from each of two individuals. For each of these 60
DNA profiles, LRs were calculated using each of the three previously
described statistical approaches when the mock evidentiary profile
originates from the person who contributed the reference sample. A good
statistical approach to assess the weight of DNA evidence should produce
a large LR under this situation. LRs were also calculated using each of
the three statistical approaches when the mock evidentiary profile
originated from a person other than the suspected contributor. Here the
profile for the reference sample of the suspected contributor was
simulated from a population frequency database. For a high-quality
single-source profile, a good statistical approach should produce a small
LR in this situation, ideally substantially less than one, indicating that the
evidence supports an exclusion.

This presentation will include a comparison of the performance of
each of the three statistical methods to quantify the strength of low-
template DNA evidence. Situations where these methods have the
potential to dramatically mis-state the strength of the evidence will be
highlighted. For example, omitting loci containing peaks below a
stochastic threshold frequently understates the strength of the evidence
against the true contributor by many orders of magnitude relative to the
approach that models allelic drop-out in a LR framework. However, the
2p rule performs similarly to the aforementioned LR approach when the
suspected contributor was the true contributor.

DNA Interpretation, Allelic Drop-Out, Likelihood Ratio

Al144 Punch-Out: An Evaluation of Six Collection
Devices for Databasing

Craig Nolde, BS, Timothy D. Kupferschmid, MFS*, and Darren Warnick,
PhD, Sorenson Forensics, 2495 South West Temple, Salt Lake City, UT 84115

The goal of this presentation is to provide a comparison of six buccal
collection devices currently used for DNA databasing.

This presentation will impact the forensic science community by
providing important details on the robustness and ability of each
collection device to collect and preserve DNA for forensic testing and
convicted offender databasing.

Uploading convicted offender DNA information into criminal
databases is an increasingly important and useful aspect of forensic DNA
casework. Many times important new leads are generated in “cold cases”
and other scenarios when a DNA profile from a crime scene produces a
“hit” when searched against a database of convicted offender DNA
profiles. DNA isolated from oral buccal cells is the most widely used
material employed to generate offender genotype profiles. A diverse
range of commercial devices are available to collect convicted offender
samples and capture the DNA on solid support matrices and many contain
proprietary chemical formulas that assist in lysing cells, denaturing
proteins, or otherwise preserving the DNA sample until it can be
processed in the lab. Along with the wide variety of commercial devices
available that can be utilized to obtain these samples, there is significant
variability in the procedures used to collect and store them. Additional
sample variation can result from the disparate capabilities and level of
training of those who collect convicted offender samples. Because the
samples themselves are usually high quality, single source material,
various automated methodologies are employed to process them. As a
result, it is imperative that the device used to collect convicted offender
samples be able to obtain enough DNA to overcome the variability not
only in the “shedding” characteristics of the donor but in sample
collection techniques as well. It must also be able to preserve the DNA
through different storage conditions, be amenable to various processing
techniques, and release enough of the DNA to generate a good quality
profile. This presentation describes a study comparing the quantity and
quality of DNA obtained under various conditions from the Whatman
EasiCollect, Bode Buccal Collector, foam applicator with FTA cards,
foam applicator with 903 cards, OmniSwabs, and Puritan cotton swab
collection devices. The study examined variability of total DNA yield in
replicate samplings from the same donors over several days and
reproducibility of those yields from each device. Each device was also
evaluated in its ability to generate a suitable DNA profile that meets
applicable CODIS Database loading criteria (FBI QAS, NDIS
Guidelines, etc.) using traditional organic extraction, quantification, and
STR amplification methods as well as direct STR amplification and
“punch in” techniques. Known samples were collected using each device
from 30 different donors to evaluate the ability to generate suitable DNA
profiles from a variety of donor ‘types’. Furthermore, in an attempt to
simulate some of the variability encountered in normal storage, DNA
quantity and quality from each device were examined after allowing the
devices to air dry for various lengths of time before processing as well as
storage for different time periods. Devices were subjected to accelerated
aging conditions to simulate long term storage and UV exposure to
measure resistance to DNA damage. In this study all DNA yields were
determined using the Applied Biosystems (AB) Quantifiler™ Human real
time PCR chemistry and profiles were generated using the AB
Identifiler™ or Identifiler Direct STR amplification kits. This study
provides important details on the robustness and ability of various
commercial devices to collect and preserve DNA for forensic testing and
convicted offender databasing and may assist laboratories in their
evaluation of a collection device to employ in their databasing efforts.
DNA, Database, Collection

Al145 Pyrosequencing Analysis of DNA-Tagged
Cash-in-Transit

Marie Allen, PhD*, Department of Genetics and Pathology, Uppsala
University, 751 85 Uppsala, Uppsala, SWEDEN; and Maria Lembring,
MSc, Genetics and Pathology, Rudbeck Laboratory, Uppsala, SWEDEN

After attending this presentation, attendees will understand how
synthetic DNA is utilized in allowing valuable items or cash to be traced.

This presentation will impact the forensic science community by
discussing a growing field with increased use in the security area that will
become more important.
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Valuable property is often security marked regardless of the material.
Security marking is especially interesting when it comes to cash in transit
and ATM machines, where a vast amount of money is handled. One
method is to stain the money with either ink dye or dye and smoke. A
further step is to add unique synthetic DNA tags to the dye. Stolen money
that is DNA-tagged can be traced back to its original location. This
system is already being used in many countries.

Trace Tag, Inc. assay has been used for analysis of tags from
individual bank notes to assist the law enforcement in robbery
investigations. In short, the extracted DNA is PCR amplified and the
short DNA sequences are determined by pyrosequencing technology. The
result from each bank note is sent to Trace Tag International (TTI) in the
United Kingdom where a database is used for identification of the code
and the serial number of the sequence. The code is thereafter submitted
to 3SI security systems, in Belgium, which identifies the customer, the
location, and the installation of the unique DNA tag.

The successful analyses of unique DNA tags and the identification
through TTI and 3SI show that it is possible to trace the bank notes back
to specific cash in transit bags, ATM machines, and their staining device.

This identification will provide an asset to overall security and has the
potential to be applicable on a larger scale in the near future.
DNA Analysis, Pyrosequencing, Sequrity Labelling

Al146 Expert System Rules for Mitochondrial DNA
Sequence Analysis

Nicole R. Phillips, MS*, University of North Texas Health Sciences
Center, Department of Forensic and Investigative Genetics, 3500 Camp
Bowie Boulevard, Room 310, Fort Worth, TX 76107; and Rhonda K.
Roby, PhD, University of North Texas, Center for Human ID, 3500 Camp
Bowie Boulevard, Room 310, Fort Worth, TX 76107

After attending this presentation, attendees will understand the need
for increased automation and standardization in forensic mtDNA
sequence analysis and how software programs can function as an expert
system to facilitate objective, high-throughput sequence data analysis.

This presentation will impact the forensic science community by
highlighting a need for increased consistency and throughput of mtDNA
data analysis and demonstrating current advances in expert system
development that will potentially offer a solution.

Mitochondrial DNA (mtDNA) analysis has proven to be an
invaluable tool for victim identification in mass disasters, missing persons
programs, and criminal casework. The University of North Texas Center
for Human Identification, primarily funded by the National Institute of
Justice (N1J) for the Missing Persons Program, uses advanced DNA
technologies to process unidentified human remains and the family
reference samples from biological relatives for both nuclear DNA and
mtDNA. Since most missing person cases rely heavily on mtDNA testing
of skeletal remains, mtDNA testing of appropriate family reference
samples is necessary for recommending familial associations. The
resulting DNA profiles are uploaded to the Missing Persons Index
database. In this database, mtDNA and nuclear DNA profiles from the
unidentified remains can be searched against the biological family
reference profiles and associations are recommended through kinship
analysis testing. There are thousands of missing persons cases reported
each year, with more than 14,000 unidentified human skeletal remains
stored in medical examiners’ and coroners’ offices nationwide. These
numbers alone demonstrate the throughput needs for DNA processing.

Sample processing methods are continually improving with
advances in liquid handling robotics, chemistry, and instrumentation.
Consequently, the rate of data generation exceeds that of data analysis,
review, and reporting, hence creating a bottleneck in the final upload of
data and reporting. The bottleneck in STR data analysis was specifically
addressed by NI1J’s Expert System Testbed Project, which emphasized the
use of expert system technologies for STR data analysis. The resulting

implementation of such software programs has augmented backlog
reductions across the country. However, there currently is not a software
program or package that is capable of automating the more complex
process of mtDNA sequence data analysis. This presentation discusses
the unique challenges of automating mtDNA sequence data analysis and
the solutions that are in development at the University of North Texas
Center for Human Identification.

Three primary challenges in analyzing mtDNA data are: (1)
managing the volume of sequence data generated, which greatly exceeds
that of STR analysis; (2) base calling, which is more subjective than allele
calling; and, (3) assigning haplotypes, which by nature is subject to
inconsistency between individual analysts as well as laboratories. Initial
software package developments have been made to address each of the
three challenges while providing a workflow interface which facilitates
laboratory processing and data management. Expert system rules have
been designed to automate analysis at the trace level, the contig level, and
the haplotype level, including new advances in eFAST™ Software
(University of North Texas Health Science Center, Ft. Worth, TX), the
front-end program designed to expedite trace quality assessment. Unique
trace-level expert system rules such as High Baseline (HB), Mixture (M),
Length Heteroplasmy (LH), Homopolymeric Stretch (HPS), and Low
Signal (LS) have been programmed and tested to increase the consistency
and throughput of trace quality assessment. For example, High Baseline
alerts the analyst if a trace has underlying signal that exceeds a user-
defined threshold. The Mixture rule fires to alert the analyst that a trace
contains a number of mixed bases that exceeds the user-defined threshold.

The Length Heteroplasmy and Homopolymeric Stretch rules fire when
the indicated anomaly is encountered in the sequence trace and eFAST
Software will then adjust the Contiguous Read Length expectation. Such
rules not only increase the accuracy and resolution of the filter metrics,
but also give the analyst valuable information at a glance to guide further
sample processing. These developments are the first steps towards
providing the forensic mtDNA testing community with a comprehensive
expert system that seamlessly takes the analyst from data collection
through haplotype reporting in order to increase the accuracy and
efficiency of mtDNA data analysis and management.

MtDNA, Expert System, eFAST

A147 Development of a Model National Code of
Ethics for Forensic Scientists

Peter D. Barnett, BS*, Forensic Science Associates, 3053 Research
Drive, Richmond, CA 94806; Jeffrey