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Financial Disclosure

As a sponsor of continuing education, the American Academy of Forensic Sciences must insure balance, independence, objectivity, and scientific
rigor in all its educational activities. All faculty participating in a sponsoring activity are expected to disclose to the activity audience any
significant financial interest or other relationship: (1) with the manufacturer(s) of any commercial product(s) and/or provider(s) of commercial
services discussed in an educational presentation, and (2) with any commercial supporters of the activity. (Significant financial interest or other
relationship can include such things as grants or research support, employee, consultant, major stockholder, member of speaker’s bureaus, etc.)
The intent of this disclosure is not to prevent a speaker with a significant financial or other relationship from making a presentation, but rather to
provide listeners with information on which they can make their own judgments. It remains for the audience to determine whether the speaker’s
interest or relationships may influence the presentation with regard to the exposition or conclusion. The executed Financial Disclosure Forms are
on file in the AAFS Office.

As an accredited provider of Continuing Medical Education, the American Academy of Forensic Sciences is required to ask speakers to disclose
any real or apparent conflict of interest they may have as related to the contents of their presentation(s). The existence of commercial or financial
interests of authors related to the subject matter of their presentation(s) should not be construed as implying bias or decreasing the value of their
presentation(s); however, disclosure should help participants form their own judgments.

If an author has failed to provide a complete disclosure of the discussion of commercial products, a relationship with the manufacturer including
an employee/employer relationship, and/or the discussion of unlabeled or unapproved uses of pharmaceuticals/medical devices, AAFS has made
disclosure based on the content of the submission and abstract. Additionally and to comply with continuing education accreditation requirements,
AAFS has provided a disclaimer in the printed materials provided to attendees notifying them that the presentation may contain commercial bias.
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Special Sessions

SS1  Ethics in the Forensic Sciences —

When is the Line Crossed?

Anjali R. Swienton, MF'S, JD*, SciLawForensics, Ltd., 25 Walnutwood
Court, Germantown, MD 20874, Robert A. Middleberg, PhD*, National
Medical Services, Inc., 3701 Welsh Road, Willow Grove, PA 19090; Lori
Andrews, JD*, Chicago-Kent College of Law, 565 West Adams, Chicago,
IL 60661, J.C. Upshaw Downs, MD*, Georgia Bureau of Investigation,
925 A Mohawk Drive, Savannah, GA 31419; Graham R. Jones, PhD*,
Medical Examiner's Office, 7007-116 Street, NW, Edmonton, Alberta T6H
SR8, Canada; Doug M. Lucas, DSc*, 5280 Lakeshore Road, #1111,
Burlington, Ontario L7L 5R1, Canada; Haskell M. Pitluck, JD*, 573
Lake Avenue, Crystal Lake, IL 60014; Maurice Possley*, Chicago
Tribune, 435 North Michigan Avenue, Chicago, IL 60611, Jay A.

Siegel, PhD*, Indiana University, Purdue University Indianapolis,
Chemistry, School of Science, 402 North Blackford, LD 326 D,
Indianapolis, IN 46202; Teri Stockham, PhD*, 1700 SE 15th Street, Suite
309, Ft. Lauderdale, FL 33316; Richard W. Vorder Bruegge, PhD*, FBI,
Engineering Research Facility, Building 279584, Pod E, Quantico, VA
22135; and Michael Welner, MD*, The Forensic Panel, 224 West 30th
Street #807, New York, NY 10001

After attending this presentation, attendees will gain a greater
understanding of how a solid grounding in ethics, instilled early during
forensic science education and training, can guide the scientist through
many of the challenges they will encounter throughout their career.

This presentation will impact the forensic community and/or
humanity by bringing the topic of ethics, which underlies everything
forensic scientists do but is seldom discussed, to the forefront. Time will
be included in the session for questions and answers between
participants and attendees to foster an open (and hopefully continuing)
discourse on the subject of ethics and what is considered ethical
behavior.

“Tainted Science and Testimony Leads to Re-opening of 120 Cases
over Last 15 years;” “Man Freed after Serving 21 years in Prison due to
Lab ‘Oversight?’;” “State Crime Lab Employee Accused of Biased
Analyses and Testimony” — all headlines that can confront, and scare,
legitimately practicing forensic scientists. At the heart of this fear is
wondering how such events occur since inherent in the practice of
forensic science is the requirement for each practitioner to be ethical.
The word “ethical” can be defined merely as proper conduct. Tacitly, a
failure of forensic scientists to act ethically results in serious adverse
outcomes. However, while seemingly simple to define, the application
of being “ethical” is somewhat more obscure. That is, when is ethical,
ethical, and when is it not?

Clearly, as part of an adversarial legal system, there must be room
for differences of opinion in the forensic sciences. What is not clear,
however, is when such differences are so divergent that individuals’
ethics are drawn into question. In this Interdisciplinary Symposium, a
diverse pool of expertise has been compiled to address the role of ethics
in the forensic sciences from several different perspectives with the
intent of approaching an understanding when the proverbial ethical line
is crossed.

The Symposium will start with a brief introduction to ethics, the
role ethics plays in society and potential outcomes of unethical behavior,
especially in the forensic sciences. How the AAFS has addressed ethics
historically as well how accrediting agencies view ethics and the
teaching of ethics within the forensic sciences will be covered. The
media’s perspective of ethics, addressing both proper conduct by the
media as well as its ability to uncover ethical issues in forensic science,

will be discussed by a nationally-recognized and award winning reporter
on such issues. Lastly, various experts and disciplines within the
forensic sciences where ethics or ethical issues are “ripe for the picking”
will be represented.

As we move forward into the age of globalization, the forensic
sciences worldwide will be under ever increasing scrutiny. In that
respect, with the dissemination of information associated with the
forensic sciences through such outlets as the internet, television and the
print media, expectations and associated ethical issues will surface
perhaps more than ever before. By meeting the issues of ethics in the
forensic sciences head-on, we can hopefully be prepared for these
challenges.

Ethics, Forensic Sciences, Expert

SS2  Young Forensic Scientists Forum Special

Session ""Forensic Science in an Age of
Advancing Technology: Maintaining
Scientific Integrity and Ethics"

Allison M. Curran, PhD*, 18 Tyson Drive #204, Stafford, VA 22554,
Marrah E. Lachowicz, MFS, GCCP. 1809 South Street, #101-166,
Sacramento, CA 95814; Amanda K. Frohwein, BS, Drug Enforcement
Administration, Special Testing and Research Laboratory, 13133 Park
Crescent Circle, Herndon, VA 20171; Robin T. Bowen, MA, West
Virginia University, 886 Chestnut Ridge Road, PO Box 6216,
Morgantown, WV 26506-6216, Jennifer W. Mercer, BS, West Virginia
University, 217 Clark Hall, Morgantown, WV 26506, James M.

Adcock, PhD*, University of New Haven, 2445 Park Avenue, #46,
Bridgeport, CT 06604, Scott D. Batterman, PhD*, 1964 Cardinal Lake
Drive, Cherry Hill, NJ 08003, Jason H Byrd, Ph.D*, University of
Florida, Department of Criminology, Law and Society, 201 Walkernhalle
Road, PO Box 115950, Gainesville, FL 32611; Laurel Freas, BA*, CA
Pound Human Identification Lab, University of Florida, PO Box 112545,
Gainesville, FL 32611; Jeannette S. Fridie, BA*, 3060 Crescent Street,
#3F Astoria, NY 11102; Gregory L. Hill, JD*, National Clearinghouse
for Science, Technology & the Law, 1401 61st Street South, Gulfport, FL
33707, Scott W. McMillion, PhD*, U.S. Department of Justice, FBI
Omaha, Nebraska Branch, 10755 Burt Street, Omaha, NE 68114; Sini X.
Panicker, MS*, Drug Enforcement Administration, Special Testing and
Research Laboratory, 13550 Currey Lane, Chantilly, VA 20151; Heather
A. Walsh-Haney, MA*, Forensic Science Initiative, Florida Gulf Coast
University, Division of Justice Studies, College of Professional Studies,
10501 FGCU Boulevard South, Fort Myers, FL 33965-6565; and James
G. Young, MD*, 4900 Yonge Street, Suite 240, Toronto, ON M2N 644,
Canada

After attending this presentation, attendees should be aware of
advancing scientific and technological procedures in several fields of
forensic science represented in the AAFS. In addition to this, session
participants will have insight as to how each of these fields are maintaining
integrity and ethics while working, teaching and practicing in forensics.
While at the breakfast session, participants will also have a chance to learn
about CV/resume building, internship opportunities and are encouraged to
bring their own resume to be critiqued. While at the poster and slides
sessions participants will be able to view posters and slide presentations by
their peers.

This presentation will impact the forensic community and/or
humanity by allowing session participants to learn about new scientific and
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technical advances from established Academy members from various
sections of the AAFS and incorporate this knowledge with the need to
maintain scientific integrity and ethics as students, trainees, and
professionals new to their respective fields.

Throughout the past nine years the Young Forensic Scientists Forum
has provided a group of academy members ranging from students to
professionals new to their career in forensics. 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 program
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 59th AAFS meeting in San Antonio
focuses on providing information regarding new scientific and technical
advances in various fields of forensics—with our theme “Forensic Science
in an Age of Advancing Technology: Maintaining Scientific Integrity and
Ethics”. Speakers will provide insight into the respective fields; by sharing
their expertise as well as the relevance of scientific integrity and ethics to
forensic science in today’s society. The day session will be followed by an
evening session titled “Young Forensic Scientists Forum, Poster Session.”
The poster session will feature posters by undergraduate and graduate
students as well as forensic science professions. The poster session will
also present new, emerging forensic research and technologies to attendees.
The poster session will allow young and emerging scientists to mingle with
their peers, as well as established members of the academy in a comfortable
setting.

The annual YFSF Breakfast Meeting will include a CV/resume
review and tips on applying to forensic laboratory positions and how to
advance in your field. Part of the breakfast meeting will focus on the
importance of internships and volunteer positions in forensics. The annual
YFSF Slides Session will include 8 presentations from students and
emerging forensic scientists.

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

Young Forensic Scientists Forum, Ethics, Advancing Technology

ES1 The Role of the Forensic Scientist in
Controversial, Politically Charged

Death Investigations Internationally

Henry C. Lee, PhD*, Forensic Laboratory, 278 Colony Street, Meriden,
CT 06451; and Cyril H. Wecht, MD, JD*, 1119 Penn Avenue, Suite 400,
Pittsburgh, PA 15222

After attending this presentation, attendees will understand the
important and highly sensitive role of forensic scientists in international
death investigations. Utilization of universal knowledge and skills in
resolving controversial matters and helping to achieve social justice.

Understandably, forensic scientists function completely in their
respective countries, and only a small number ever have the opportunity to
travel abroad in a formal professional capacity to attend international
meetings, lecture, consult, and actually participate in forensic
examinations. This presentation will impact the forensic community and/or
humanity by making attendees more aware of how they can contribute to
such investigations and play a role in important, complex matters that can
have significant impact on international, political, diplomatic and even
military decisions.

What do DNA testing, the O.J. Simpson murder trial, and “CSI”
television programs have in common? All have contributed significantly to
the ever increasing fascination and interest in the field of forensic science,
not only in the United States, but throughout the world. Although the
history of utilizing forensic scientific techniques and general concepts
(simple and crude as they may have been in comparison to modern day
practices) in the investigation of homicides and other criminal acts dates
back thousands of years, it is doubtful that anyone would have predicted the
phenomenal growth and development of this profession that we have
witnessed in the past two decades.

Television shows, movies, and fictional novels that prominently
feature forensic scientists as the major characters, with conspiracies and
crimes that rely upon discovery and solution by forensic pathologists,
toxicologists, psychiatrists, anthropologists, questioned document
examiners and criminalists, have come to dominate their respective
commercial categories. More importantly for societal purposes, insofar as
both the civil and criminal legal arenas are concerned, contributions made
by forensic scientists around the world have exceeded any other field of
academic endeavor in achieving social justice. Whether it be the
investigation of an individual murder or genocide; proving the sexual
assault of one woman or the rape and pillage of an entire village; analysis
of a single forged document or the Enron scandal; the determination of a
single defendant’s sanity or the evaluation of the mindset and acts of a
tyrannical dictator — more and more, forensic scientists are being called
upon to methodically, objectively, and impartially provide answers for
local, national, and international law enforcement agencies, judges, and
other governmental entities, as well as for private citizens, corporations and
various other groups.

Forensic science has no geographic boundaries. By its very nature, it
is global in nature. Therein lies one of its greatest assets — it can be called
upon at any time, applied, and utilized by trained, competent, and
experienced experts in any country in the investigation and analysis of
almost all criminal acts and many kinds of civil litigation.

The authors have participated in many such cases over the past three
decades, individually and sometimes collaboratively, in Asia, Africa, the
Mideast, Europe, Australia, the Caribbean, and Central America. Some of
these investigations have been undertaken at the behest of private citizens,
and more often, under the official aegis of a foreign government. A few of
these challenging, complex, and highly controversial matters have been
extremely important and significantly relevant with regard to national
elections, government policies, and even international diplomatic relations.

The authors will discuss the roles they have played in these cases and
expound upon the critical nature of forensic scientific evidence in helping
to defuse and resolve highly sensitive and potentially explosive allegations
that occasionally have global ramifications.

Forensic Science, Investigative, International
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Breakfast Seminars

BS1 Medicine, Murder, and Mayhem

in Ancient Greece

Richard C. Froede, MD*, 3930 North Placita de la Escarpa, Tucson, AZ
85750; Albert Leonard, Jr, PhD*, University of Arizona, PO Box
210067, Tucson, AZ 85721-0067; and Richard D. Walter, MA*, 57 Lake
Avenue, Montrose, PA 18801

After attending this presentation, participants will see that, historically,
criminal activity and forensic application principles change very little.

During the time of Hippocrates, 460-380 B.C., the Mediterranean area
sounds like an idyllic area to live in. Comparing that time to the present is
like "Deja Vu all over again" (Y. Berra). The presenters will discuss certain
aspects of history, medicine, and crime to show that things never change
but will repeat endlessly throughout history. The presentation will
demonstrate that today's problems existed centuries ago in age modified
ways and today's principles could very easily been used then.

Historical Crime, Ancient Greece, Forensic Principle

BS2 Muhammad and Malvo: The Serial Sniper

Case of October 2002

Brendan F. Shea, MS*, and Richard Guerrieri, MS, FBI Laboratory
Division, 2501 Investigation Parkway, DNA Analysis Unit I, Quantico,
VA 22135

After attending this presentation, attendees will learn the sequence of
events surrounding the sniper attacks in Washington, DC and the
surrounding area, some of the contacts that took place between the
perpetrators of these acts and law enforcement, and some of the DNA
results obtained by the FBI Laboratory.

This presentation will impact the forensic community and/or humanity
by providing insight to some of the inner workings of one of the most well-
known serial killer cases in recent history.

The series of sniper attacks that occurred in October 2002 in Maryland,
Virginia, and the District of Columbia caused region-wide fear and tension
and affected the lives of millions of residents in the area. This presentation
will provide insight into the sequence of events surrounding the sniper
attacks, some of the contacts that took place between the perpetrators of
these acts and law enforcement, and discuss some of the results obtained by
the FBI Laboratory. Specific emphasis will be placed on the DNA
examinations conducted and the unique items and examinations that
yielded probative DNA typing results.

DNA, STRs, Serial Killersg

BS3 TV Crime Dramas and Trial Strategy

(The Answers in 60 Minutes Without
Messing Your Makeup or Challenging
Your Deodorant)

Judith G. Fordham, BSc, LLB*, Murdoch University, School of
Biological Sciences and Biotechnology, Murdoch, WA 6150, Australia,
and David N. Khey, MS, MA*, Department of Criminology, Law, &
Society, University of Florida, 201 Walker Hall, PO Box 115950,
Gainesville, FL 32611-5950

After attending this presentation, attendees will gain “inside
knowledge” from three post trial interview studies; two carried out in

Western Australia and one in the United States. These insights will provide
rare and reliable information about what jurors love and what they hate
about judges, lawyers, courtrooms, defendants, and other jurors. These
projects will also illuminate the elusive question “Does the ‘CSI Effect’
exist?” directly from the individuals that are supposedly most impacted by
it — the jurors themselves.

This presentation will impact the forensic community and/or humanity
by helping attorneys and expert witnesses recognize, if not their own habits
good and bad, the habits of others, and for the first time become aware of
just how much jurors notice. This must (in a light hearted and entertaining
way) help us all “lift our game.”

Television crime shows have had a huge impact upon the public.
Aside from educating potential jurors in forensic science (real or
imagined), the shows have purportedly produced special and perhaps
unachievable expectations of attorneys.

One of the presenting authors, a senior criminal trial lawyer and
Associate Professor in Forensic Science, has interviewed at length over 100
jurors (and counting) about their deliberative process, what they think of
the more or less competent attorneys, experts, and judges in the trial (be
prepared for some colorful language), how they react to intimidation and
violence in the public gallery, and how they deal with the rogue juror,
amongst a host of other insights.

These interviews have been undertaken as part of two studies: the first
relating to expert evidence in trials, and the second about the effect of
intimidation on the jurors themselves and upon their verdicts. Formal
findings have been and will be published from these studies; however, an
enormous amount of additional material has been volunteered by jurors.
Some of this additional material will be shared at the Breakfast session.

The other presenting author, a doctoral candidate in Criminology from
the University of Florida, will proffer an overview of a comprehensive
study on media and television’s affects on American jurors in both local and
Federal courts, and both civil and criminal trials. This project interviewed
over 500 jurors in Florida, Tennessee, and Nevada via a survey instrument
and a telephone follow-up primarily to determine jurors’ perceptions of
forensic science evidence and testimony with relation to media and
television exposure.

Amongst the fascinating information presented is juror poetry, jurors’
views of what training is essential for jury duty, and their reactions to
aggressive cross-examination and judicial jokes. Some of the “pop
psychology” relied upon by lawyers when presenting to juries will be
debunked, and the true meaning of “beyond reasonable doubt” revealed!

This presentation will also provide comments from real jurors after
real trials about the impact the CSI-type television shows have had on
them, their deliberations and their verdicts, thus, providing a realistic
framework for dealing with presentation of evidence.

Light will be shed on many issues. Can jurors put prejudice to one
side? If a judge tells them to ignore inadmissible material, can they do so?
Do they need to attend alternative dispute resolution classes before doing
jury duty? What private investigations do they carry out during a trial
(against strict instructions)? What questions do they want to ask? How do
they fill gaps if their questions are not answered? Does jury duty change
jurors’ lives? Should there be upper or lower age limits for jury service?

Should defense avoid teachers as they are authoritarian? Will
middle aged conservative women be fair to bikers and (alleged)
organized crime figures? Do jurors horse trade with multiple charges or
alternative verdicts? Do you want an intelligent jury or a dumb one or
does it depend on the nature of the crime or defense? Can information
successfully be kept from jurors? Do jurors regret their decisions later?
If so when and why?

TV Dramas, CSI, Trial Strategy
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BS4 Anatomy of a Cold Case: How to Revive
a Cold Rape Case After 32 Years

Melissa Mourges, JD*, and Martha S. Bashford, JD*, New York County
District Attorney's Office, One Hogan Place, New York, NY 10013

After attending this presentation, attendees will understand the
methods and challenges involved in the re-trial of a 32 year old rape case,
using new technology ranging from the Internet to CODIS databases.

This presentation will impact the forensic community and/or humanity
by contrasting the use of cutting edge DNA science with antiquated rape
evidence laws and teach lawyers how to make ancient evidence speak to
today’s juries.

It was June 26, 1973. Twenty-three year old Kathleen Ham, living in
her first New York City apartment, was awakened at 5:00 a.m. by a noise.
She went to the window and a man lunged inside. He threw her onto the
bed, placed a knife taut against her neck, slicing her skin. He raped her, and
then rummaged through her purse, stealing all the money she had, $4 in
cash.

Her screams caused a neighbor to dial 911. Two policemen arrived.
Officer Mingola climbed out the neighbor’s window onto the fire escape of
Kathleen’s apartment. Officer Snipes waited outside her front door.

The rapist saw Mingola in the window and made a dash out the door,
past Snipes and onto the street. Snipes gave chase until the rapist
disappeared over a fence. The police grabbed him one street over. He had
Kathleen’s money in his pocket. His name was Clarence Williams.

Williams made bail, and, while awaiting trial, he shot and raped
another woman in Queens. Then he went to trial for his attack on Kathleen
Ham. The jury hung, 11to 1 for conviction. The defense was: he didn’t do
it, and even if he did, the victim was a slut. The jury found against him in
Queens, but his conviction was overturned. While awaiting retrial in both
cases, he jumped bail in 1978. No one heard from Clarence Williams
again.

Until ... 2004, when he tried to purchase a gun from a shop in DeKalb
County, Georgia. A background check revealed the warrants, and
Williams, now calling himself Omar Abdul Hakkim, was brought back to
New York for trial.

His trial folder had been sitting in municipal archives for over 30 years.
When prosecutors pulled the file, they found the victim’s underpants and
the $4 in cash inside. The underpants went to the DNA lab of New York
City’s Chief Medical Examiner. Scientists developed a male DNA profile
that matched Clarence Williams. Not only that, but when the profile was
uploaded to the National CODIS database, they found matches to 21
unsolved Maryland cases and two from New Jersey.

The trial garnered national attention, and presented incredible
challenges. First, how to find the victim, and tell her she was going to face
her attacker yet again? How to find the officers, long retired, and uncover
their memories of events 30 years in the past? How to deal with records of
medical procedures before there were such things as rape evidence kits or
victim advocates? How to structure a rape trial in 2005 to deal with the
application of long-dead rape evidence concepts such as a corroboration
requirement and “earnest resistance?”

Senior Manhattan Assistant District Attorneys Martha Bashford and
Melissa Mourges successfully tried Clarence Williams in November 2005.
The case was featured on NBC’s national news show Dateline. Kathleen
Ham, now a lawyer, became a national spokesperson for victims’ rights and
a moving force behind two recent changes in New York law: a major
expansion of the DNA databank and elimination of the statute of limitations
for rape.

DNA, Rape, Trial

BSS  Washington, DC Area Serial Arsonist

Investigation — The Laboratory Perspective

Raymond J. Kuk, MS*, and Leanora Brun-Conti, BS, Bureau of
Alcohol, Tobacco, Firearms, and Explosives, Forensic Science
Laboratory - Washington, Beltsville, MD 20705, and Karolyn L.
Tontarski, MA, Montgomery County, MD Police, Crime Laboratory,
Rockville, MD 20850

The goal of this presentation is to discuss a significant serial arson
investigation from the laboratory perspective, including the identification
of the incendiary device components and the investigative leads they
provided. In addition, the process for recovering DNA from burned wick
material will be discussed.

This presentation will impact the forensic community and/or humanity
by describing the processes used by the laboratory in analyzing a
significant serial investigation.

From June 2003 until April 2005, federal, state, and local investigators
in the Washington, DC metropolitan area worked diligently to apprehend a
serial arsonist. The arsonist would typically strike single family homes in
the early morning hours while the residents slept. An incendiary device
would be placed on the porch of the home by the front doorway, effectively
blocking egress.

The multi-agency task force developed a protocol for responding to
possible serial arsonist scenes. As part of the protocol, investigators would
respond to the scene, collect the remnants of the device, and deliver the
evidence to the laboratory within hours of the incident. The components of
each device were examined to determine if the incident could be associated
with the serial arsonist. The devices used by the serial arsonist were
relatively simple. The basic construction consisted of a one gallon plastic
jug partially filled with gasoline; a wick; and a plastic bag. During the early
months of the investigation, the plastic jug was usually a fruit juice or water
container. Throughout the series of fires, the wick was either socks or
clothing items. Additionally, the jug and wick were placed in a plastic bag
or bags to conceal the device. However, during the first few months of the
investigation, there were no solid investigative leads.

Investigators received a break in September of 2003 when some young
men returning home early in the morning discovered an individual sitting
on their front porch. The boys chased the individual away. They then
dropped a friend off before returning to their house. When the young men
returned home, they found a device sitting on their front porch. The police
were called, and the police, in turn, contacted the task force. The witnesses
provided a physical description of the suspect. In addition, laboratory
personnel recovered a hair from inside the intact device recovered on scene.
The hair was suitable for nuclear DNA, and a profile was generated.

Several other fires were set over the next 15 months. The arsonist also
escalated his targets to include apartment buildings. During this time, the
laboratory continued to examine the devices, but laboratory personnel also
started to select suitable samples for DNA analysis. The subsequent DNA
analysis was used to link four separate incidents. One of the samples led
investigators to a potential suspect. This suspect was questioned and
voluntarily submitted a DNA sample — which matched the linked incidents.
The suspect was arrested in April of 2005. A plea agreement was signed
within two weeks of the arrest. The suspect plead guilty to seven incidents,
including two deaths. The Washington, DC area serial arsonist is currently
serving life plus 135 years and 10 months in federal custody. This
presentation will discuss the laboratory’s approach in examining the device
remnants, the investigative leads provided by laboratory analysis, and the
selection of appropriate materials from incendiary devices for DNA
analysis.

Serial Arson, Incendiary Device, DNA
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BS6 Problems in the Investigation, Prosecution,

and Defense of Healthcare Practitioners
Who Systematically Kill Their Patients

Beatrice C. Yorker, JD*, California State University, Los Angeles, 5151
State University Drive, College of Health and Human Services, Los
Angeles, CA 90032; and A. Robert W. Forrest, LLM, BSc, ChB*, Royal
Hallamshire Hospital, Glossop Road, Sheffield, South Yorkshire S10 2JF,
United Kingdom

After attending this presentation, attendees will one, understand
evidentiary competence in prosecuting serial healthcare killers; two, become
familiar with some "best practices" in prosecuting these cases; and three, share
difficulties in defending or prosecuting cases of clusters of suspicious deaths.

The problem of healthcare associated serial murder is increasingly
identified in countries with high-tech healthcare. The prosecution of these
cases is complex, costly, and not always successful. This presentation will
impact the forensic community and/or humanity by offering best practices
and lessons learned from a number of cases.

The presenters, a physician/toxicologist from the United Kingdom and
anurse/ attorney from the United States will present, and draw conclusions
from, a number of cases from their respective countries where healthcare
professionals have been prosecuted for the murder of patients in their care.

The presenters have published data on 90 prosecutions of nurses,
doctors, aides, and other health professionals since 1970. The total number
of victims who died while in the care of a prosecuted practitioner is over
2,000. These cases are still relatively uncommon compared to other types
of homicide. However, one concern is that in most detected cases, a
number of deaths occur before suspicions are aroused. The typical case
involves an increased number of cardiopulmonary arrests on a particular
unit that are ultimately linked to presence of a specific nurse or other
healthcare provider.

Case studies that illustrate a “profile” of serial healthcare killers include the
following common themes:
1. A healthcare provider who loves the limelight and thrives on the
excitement of critical incidents (one nurse confessed that he

caused “codes” because he was like the firefighters who set fires).

2. Practitioners who have a history of falsifying their credentials and
falsifying life events.

. A history of Munchausen’s Syndrome, or MSBP.

4. Sadistic, sociopathic practitioners who predict when patients will die,
or kill those patients who are demanding or “whiny.”

5. Work on the evening or night shift.

. Have difficult relationships with intimates and co-workers.
7. Are often described as “excellent practitioners with good life-saving

skills.”

The investigation of such cases can be very resource intensive, and the
high intelligence of the suspects makes careful planning of their interview
mandatory. Downstream monitoring of the interview by an appropriate
healthcare professional can be invaluable as can the incorporation into the
investigative team of police officers with nursing or other healthcare
qualifications.

Video footage of some of the convicted nurses will be shown. Best
practices from some of the more successful prosecutions will be discussed
along with lessons learned from some unsuccessful prosecutions. The use
of statistics, toxicological evidence, eye-witness accounts, and profiling
will be critiqued.

The defense will usually be competent and well funded; extra-curial
factors, whether or not introduced deliberately by the defense, will have to
be anticipated by the prosecution team.

w
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Healthcare, Murder, Prosecution

BS7 Damaged Coral Reefs — A New, Fascinating,
and Decidedly Edgy Dimension to CSI

Kenneth W. Goddard, MS*, National Fish & Wildlife Forensics
Laboratory, 1490 East Main Street, Ashland, OR 97520

After attending this presentation, attendees will understand the
interwoven complexities of the natural and human-initiated assaults that are
killing vast areas of the world’s coral reefs, as well as the mind-boggling —
and occasionally amusing — difficulties of investigating these damaged
reefs as crime scenes. Attendees will also learn how international agencies
responsible for coral reef preservation intend to use modified terrestrial
crime scene investigation techniques to accomplish their goals.

This presentation will impact the forensic community and/or humanity
by providing awareness of a new crime scene category requiring the
application of forensic and CSI techniques to help preserve a critical
environmental habitat on an international scale.

The first thing a novice coral reef crime scene investigator learns is that
virtually every protocol or technique routinely employed at a terrestrial
homicide crime scene does not work well (if at all) in a marine
environment. Among many other things: the scene perimeter cannot be
casily established with lengths of rope or tape, scene notes cannot be
written in ink, and the ‘body’ — which may or may not be dead or dying,
depending on any number of definitions — cannot be moved for eventual
autopsy.

To determine cause-of-death, collect relevant evidence, and to
eventually link suspect, victim and crime scene, coral reef investigators
must learn to adapt standard CSI techniques to a marine environment; and
in doing so, pay close attention to the unforgiving limits of SCUBA diving
while dealing with escalator-speed currents ... all the while keeping a wary
eye out for things that sting and bite.

Coral Reefs, CSI, Environment

BS8 Thomas Krauss Memorial Bite Mark

Breakfast: New ABFO Bite Mark Guidelines

Jon C. Dailey, DDS*, 1178 Ohio Street, #2, Bangor, ME 04401

By attending this presentation, attendees will learn the most recent
update of the American Board of Forensic Odontology's (ABFO) Bite mark
Methodologies Guidelines.

This presentation will impact the forensic community and/or humanity
by increasing continuity between those analyzing bite marks and presenting
their results in a court of law.

Attendees will learn the specifics of the ABFO Bite Mark Guidelines
modifications, the rationale for updating the guidelines and the process that
was used in the modification process.

Forensic odontologists should be in accord not only in bite mark data
collection and analytic protocols, but also in the terminology used when
discussing bite mark comparisons with attorneys, judges, and juries. The
guidelines are not meant to stifle the development of new valid techniques
that meet the criteria of the scientific method. It is, however, the intention
of the American Board of Forensic Odontology (ABFO) as a credible body
of experts to present clear and unified recommendations as to what its
members and other forensic odontologists imply when they state a
conclusion and the level of confidence regarding those conclusions. This
will help avoid confusion in the minds of juries charged with determining
the guilt or innocence of those individuals on trial for violent crimes.
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Standardized ABFO bite mark methodology and recommended
terminology was first begun in 1984, but they have not undergone major
revisions in the last ten years. The ABFO Bite Mark Committee was
charged with making recommended revisions to the guidelines during the
AAFS Meeting in Seattle in 2006, which were ultimately adopted by the
membership at large. The recent changes to the existing ABFO bite mark
guidelines will be outlined in this presentation, and the process used in
revising them will also be discussed. These revisions include standards
concerning bite site and suspect evidence collection techniques and
controls, specific degrees of confidence that an injury has been determined
to be a human or animal bite mark, bite mark analytical and comparison
techniques, and standardized terminology related to the evaluator’s
confidence in the relation of a bite mark to a particular suspected biter.

ABFO, Bite Mark, Guidelines

* Presenting Author
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Luncheon Seminars

L1 Trials of the Expert Witness: From
Lycanthropy to Locard and the Legacy
of Sherlock Holmes

E.J. Wagner, BS*, Forensic Forum, Museum of Long Island Natural
Sciences, Stony Brook University, PO Box 2237, Setauket, NY 11733;
and William R. Wagner, BEE, PO Box 2237, Setauket, NY 11733

After attending this presentation, attendees will gain a heightened
understanding of the responsibilities of an expert witness and a healthy
respect for the consequences if those responsibilities are ignored. This
presentation will also provide information on historical sources for
instructive and entertaining material that is applicable today and suitable
for presentation to both lay and professional audiences.

This presentation will impact the forensic community and/or
humanity by increasing consciousness about the responsibilities of
expert witnesses, and added awareness of historical materials that can be
used to explain forensic specialties to lay and professional audiences.

The presentation of expert opinion has been an integral part of
criminal trials from the beginning of legal history, sometimes with
unfortunate results. Specialists in the diagnosis of lycanthropy and
witchcraft—such as Sprenger, Kraemer, and Jean Boin—testified
frequently before medieval courts, inevitably achieving rousing victories
for the prosecution.

In the 19th and early 20th centuries, as forensic science struggled to
emerge from the carapace of superstition, the ideal of the objective,
impartial expert witness was born, further developed by scientists such
as Edmund Locard and his fictional counterpart, Sherlock Holmes. It is
an ideal we strive for today, not always successfully.

This seminar will trace the historic role of the expert witness, and
provide intriguing, entertaining, and sometimes cautionary tales of
forensic testimony and scientific misadventure.

Expert Witness, Sherlock Holmes, History

L2 Forensic Investigations Into “The
Missing”: Principles and Guidelines
From the International Committee of
the Red Cross

Morris Tidball-Binz, MD¥*, Shuala M. Drawdy, MA*, and Ute
Hofmeister, MA, International Committee of the Red Cross,
19 Avenue de la Paix, Geneva, 1202, Switzerland

After attending this presentation, attendees will gain awareness of
the principles guiding forensic investigations into the whereabouts of
those missing as a result of armed conflict or internal violence, with
practical examples of their implementation worldwide, including
challenges and opportunities for forensic professionals.

This presentation will impact the forensic community and/or
humanity by demonstrating how observing the humanitarian
implications of their actions and following existing guidelines for
investigations into the whereabouts of the missing, forensic practitioners
help fulfill the right of families to know the fate of their loved ones and
to relieve their suffering. At the same time, the scope and action of the
forensic sciences are developed and expanded by the participation of
forensic practitioners in an ever-expanding global setting.

Forensic sciences play an important role in helping victims of armed
conflict and other situations of armed violence to seek redress, and in
exposing the truth about violations of human rights and humanitarian
law. As a result, since the early nineties, a series of forensic standards
have been developed by the concerned scientific community and
adopted by the United Nations, to guide investigations into deaths in
custody, mass graves and torture in order to help improve the
documentation of these serious crimes.!

Forensic sciences are also increasingly used worldwide to help
clarify the fate of people missing as a result of armed conflict and other
situations of widespread armed violence. Under international
humanitarian law,2 families have the right to be informed of the fate of
missing relatives. However, until recently, no guidelines existed for this
specific purpose.

In response, the International Committee of the Red Cross (ICRC)
launched a major initiative in 2002 to help resolve the tragedy of The
Missing worldwide and to assist their families. The aim is to heighten
awareness among governments, the military, international and national
organizations and the general public about the tragedy of people
unaccounted for and the anguish experienced by their families by
creating and making available tools for action and communication in
order to ensure accountability on the part of the authorities, to better
assist the families of the missing and to prevent further disappearances.
In addition, in 2003, the ICRC held an international conference of
experts which adopted a wide range of recommendations based on
existing best practices, including principles and guidelines for forensics
investigations into the missing.3 These principles and guidelines include
the applicable legal and ethical framework, the role of bereaved
relatives, collection of antemortem data, proper recovery and storage of
mortal remains, identification methods and techniques, and principles of
management. These principles and guidelines will be outlined in this
presentation, with examples of their implementation in different ICRC
operational contexts, together with a summary of trends, challenges and
opportunities for the forensic profession.

The International Committee of the Red Cross (ICRC),* founded in
1863, is an independent and neutral organization ensuring humanitarian
protection and assistance for victims of war and armed violence
worldwide. The ICRC has a permanent mandate under international law
to take impartial humanitarian action on behalf of prisoners of war, the
wounded and sick, and civilians affected by conflict. The ICRC is at the
origin of both the International Red Cross/Red Crescent Movement and
of international humanitarian law, notably the Geneva Conventions.
References:

l e.g. Manual on the Effective Investigation and Documentation of
Torture and Other Cruel, Inhuman or Degrading Treatment or
Punishment (Istanbul Protocol); Manual on the Effective Prevention and
Investigation of Extra-Legal, Arbitrary and Summary Executions
(Minnesota Protocol)

2 Geneva Conventions I-IV and their Additional Protocols 1 & 2.

3 International Conference of Governmental and Non-Governmental
Experts (Geneva, 19-21.02.2003), Outcome in: The Missing: Action to
resolve the problem of people unaccounted for as a result of armed
conflict or internal violence and to assist their families.

4 www.icre.org

International Committee of the Red Cross (ICRC), Missing
Persons, International Humanitarian Law
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Workshops

W1  Pre- and Post-Blast Detection and Analysis:
Looking for the Needle in the Haystack

Allison M. Curran, PhD, 18 Tyson Drive, Apartment 204, Stafford, VA
22554; Kenneth G. Furton, PhD*, Florida International University, ECS
447, Miami, FL 33199, David R. Kontny*, National Explosives Detection
Canine Program, Transportation Safety Administration, Department of
Homeland Security, Office of Law Enforcement/Federal Air Marshal
Service, Montclair, VA 22026; James B. Crippin, BS*, Western Forensic
Law Enforcement Training Center, CSU-Pueblo, 2200 Bonforte
Boulevard, Pueblo, CO 81001; Ross J. Harper, PhD*, Nomadics, Inc.,
1024 South Innovation Way, Stillwater, OK 74074, Richard Owen, MS¥,
Defense Science and Technology Labs, Ministry of Defense, United
Kingdom, Room 63/S18, Dstl Fort Halstead, Sevenoaks, Kent TN14 7BP,
United Kingdom, Kirk Yeager, PhD*, FBI, FBI Lab, 2501 Investigation
Parkway, Quantico, VA 22135, Dennis L. Slavin, BS*, Bloodhound
Handlers Coalition, 1422 Mission Street, South Pasadena, CA 91030,
and Rex A. Stockham, MS*, FBI Evidence Response Unit, FBI Lab, 2501
Investigation Parkway, Quantico, VA 22135

After attending this presentation, attendees will be familiar with
canine techniques for the detection of explosives, understand the training,
selection and handling of explosives detection canines as well as those
specific chemicals to which they are likely to respond, be aware of the
emerging ability to utilize human scent remaining on post-blast debris to
associate individuals with devices, and understand the limitations and
capabilities of current canine and instrumental analysis methods.

This presentation will impact the forensic community and/or
humanity by promoting the application of canine and instrumental
technologies in the area of explosives detection and analysis both pre- and
post-blast.

Explosives detection and analysis is at the forefront of combating both
domestic and foreign terrorism. Canines have long held the top position of
the best real-time explosives detection system; however, their capabilities
can be complimented by instrumental techniques to enhance the evaluation
of explosive devices. This workshop, held offsite at Lackland Air Force
Base, will assemble analysts and researchers from across the explosives
community to present a selection of papers covering an array of topics
pertaining to the location and analysis of explosives and post-blast debris.
A novel application of utilizing human scent from exploded car bomb to
identify the bomb maker will also be presented. Additionally, the afternoon
section of the workshop will allow for tours of the TSA’s Canine Training
Laboratory as well as their Puppy Program.

Canine, Instrument, Explosives Detection

W2  Pharmacogenomics as Molecular
Autopsy — An Adjunct to Forensic
Pathology and Toxicology

Jeffrey M. Jentzen, MD*, Milwaukee County Medical Examiner s Office,
933 West Highland Avenue, Milwaukee, WI 53233; Thomas C. Kupiec,
PhD*, Analytical Research Laboratories, 840 Research Parkway, Suite
546, Oklahoma City, OK 73104, Steven H. Wong, PhD*, Medical College
of Wisconsin, PO Box 26509, Milwaukee, WI 53226-0509; and Ruth E.
Winecker, PhD*, Office of the Chief Medical Examiner, Campus Box 7580,
Chapel Hill, NC 27599-7580

After attending this presentation, attendees will be able to relate the
principles of pharmacogenomics to the concept of gene dose drug therapy

and the contribution of genetics to drug toxicity. By using case studies,
pathologists and toxicologists would interpret pharmacogenomic test
results by knowing their usefulness and the limitations. Pharmacogenomic
test results need to relate to the autopsy findings and toxicology, hence, this
molecular autopsy through pharmacogenomics becomes, an adjunct to
forensic pathology and toxicology. Along with case history and other
autopsy findings, pharmacogenomics might be used to explain acute or
chronic drug toxicity. Finally, from the preliminary findings of a multi-
center methadone pharmacogenomics study, the participant will be able to
plan for coordinated studies with data transfer through the internet using
readily available database program, and to evaluate the gene dose effect on
methadone fatalities.

This presentation will impact the forensic community and/or
humanity by demonstrating how with the emergence of genomic medicine,
the genetic contribution to drug toxicity may be helpful to interpret drug
related toxicities and drug-drug interaction in forensic toxicology. The
findings will strengthen the approach of antemortem drug therapy by the
emerging classification of patients according to genotype — gene dose
therapy, and to minimize drug toxicity. Overall, the findings would
enhance the practice of Personalized Medicine.

With the emergence of Genomic and Personalized Medicine,
pharmacogenomics may be used to offer gene-dose drug therapy by
establishing the genes involved in drug metabolism, transport, and receptor.
Pharmacogenomics may be defined as the optimization of drug therapy
based on individual genetic variation. Phenotypes of wild, intermediate
and poor metabolizers correlate to individuals with zero, one —
heterozygous, and two — homozygous genetic variations, with resultant
decreasing dosage requirement. For forensic pathology and toxicology, the
genetic contribution to drug toxicity may be helpful to interpret drug related
toxicities and drug-drug interaction. The findings will help antemortem
drug therapy by classifying patients according to genotypes — gene dose
therapy, thus minimizing drug toxicity. Following the principles of
pharmacogenomics and the concept of gene-dose therapy, the application
of pharmacogenomics is illustrated from two perspectives — forensic
pathologist and toxicologist, supplemented by case studies. Case selection
criteria would be proposed based on autopsy findings and case history. By
genotyping drug metabolizing enzyme genes such as cytochrome P450
(CYP) 2D6, 2C9, 2C19, 3A4/5 and others, pathologists and toxicologists
would interpret pharmacogenomic test results by knowing the usefulness
and the limitations, as well as the need for interpreting the result with
autopsy findings and toxicology — the use of pharmacogenomics as
molecular autopsy, an adjunct to forensic pathology and toxicology. For
some cases, pharmacogenomics might be used to differentiate between
acute or chronic drug toxicity. Finally, from the preliminary findings of a
forensic pathology-toxicology multi-center methadone pharmacogenomics
study, the participants will be able to plan for coordinated studies with data
transfer through the internet using a readily available database program,
and to evaluate the gene dose effect on methadone fatalities. The findings
on methadone death certification will provide a comprehensive assessment
on the usefulness and limitation of using pharmacogenomics for
interpreting drug toxicity. Thus, the postmortem pharmacogenomics
findings would enhance the antemortem practice using pharmacogenomics
for Personalized Medicine.

Molecular Autopsy, Pharmacogenomics and Personalized Medicine,
Methadone Drug Toxicity and Interactions

* Presenting Author
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W3  Newer Analytical Techniques:

Applications in Forensic Toxicology

Diana G. Wilkins, PhD*, Center for Human Toxicology, University of Utah,
417 South Wakara Way, Suite 2111, Salt Lake City, UT 84018, Christine M.
Moore, PhD*, Immunalysis Corporation, 829 Towne Center Drive,
Pomona, CA 91767; Chad R. Borges, PhD*, Center for Human Toxicology,
417 South Wakara Way, Suite 2111, Salt Lake City, UT 84108, Eshwar
Jagerdeo, PhD*, FBI, 2501 Investigation Parkway, Quantico, VA 22135,
and Matthew H. Slawson, PhD*, Center for Human Toxicology, University
of Utah, 417 South Wakara Way, Suite 2111, Salt Lake City, UT 84108

After attending this presentation, attendees will achieve the following
learning objectives from the four presentations: understand the operational
aspects of a micro fluidic switch in gas chromatography; be able to develop
procedures using two dimensional GC systems; be able to incorporate two
dimensional GC into routine toxicological testing; understand the basic
theory and principles underlying the analysis of specimens using isotope
ratio mass spectrometry; have obtained expanded knowledge of the
applications of isotope ratio mass spectrometry that are relevant to forensic
toxicology; understand the basic theory and principles of time of flight
(TOF) mass analyzers; be able to describe the theoretical advantages of
TOF mass analyzers over quadrupoles (including: higher resolving power,
mass accuracy, and full scan sensitivity); be familiar with practical
applications of TOF in the forensic toxicology laboratory; understand the
theory of the DARTTM (Direct Analysis in Real Time) source coupled to
a TOF mass spectrometer for forensic applications and understand how the
DART source, coupled to a TOF, can be used for analysis of liquid and solid
samples on surfaces.

This presentation will impact the forensic community and/or
humanity by expanding our knowledge-base regarding the use of newer
technologies in forensic toxicology settings.

Forensic toxicology is a dynamic discipline that draws upon
techniques and instrumentation from diverse scientific fields. Methods and
instrumentation for the identification and quantitation of toxic chemicals
and their metabolites in biological specimens must continually evolve so
that laboratories can meet challenges presented by newer drugs and
matrices that require increasingly lower thresholds for detection. In this
workshop, four speakers will discuss and present practical applications of
newer mass spectrometry—based techniques in forensic toxicology
laboratories. The first presentation, by Dr. Christine Moore will focus on
the operation of the Deans switch micro fluidic systems in gas
chromatography. The theory of use, method development, maintenance,
and applications for the field of toxicology will be discussed. Dr. Matthew
Slawson will then focus on the use of gas chromatography - combustion
isotope ratio mass spectrometry, including the basics of the theory behind
this technique and specific examples of its use in forensic toxicology,
particularly as they relate to detection of doping in sport. The third
presentation, by Dr. Chad Borges, will focus on high resolution mass
spectral techniques, such as time-of-flight (TOF) mass spectrometry, that
are beginning to make an impact in the field of small molecule forensic
analysis. This discussion will include an introduction on how the TOF
mass analyzer works, the theoretical advantages and disadvantages of TOF
over quadrupoles, and practical forensic situations where TOF may provide
an advantage over traditional quadrupoles mass analyzers. Dr. Eshwar
Jagerdeo will then further extend this discussion by presenting an overview
of DARTTM (Direct Analysis in Real Time) source coupled to a TOF mass
spectrometer for forensic applications. The research presented will
demonstrate the use of this source for analysis of liquid and solid sample
on surfaces. The focus for this presentation is in the following areas:
sample introduction techniques, positive-ion and negative-ion detection,
accurate mass measurements for qualitative analysis, and quantitative
analysis.

Time-of-Flight Mass Spectrometry, Forensic Toxicology,
Analytical Techniques

W4 A Primer and Update on Digital Evidence
Carrie M. Whitcomb, MSFS*, and Mark M. Pollitt, MS*, National Center
for Forensic Science, PO Box 162367, Orlando, FL 32816-2367; Nicole
Beebe, MS*, University of Texas San Antonio, Department of Information
Systems, One UTSA Circle, San Antonio, TX 78249; Alan E. Brill, MBA*,
Kroll Ontrack, Inc., 1 Harmon Meadow Boulevard, Secaucus, NJ 07094;
Philip J. Craiger, PhD*, National Center for Forensic Science, PO Box
162367, Orlando, FL 32816-2367; and Ron D. Jewell, MS*, Marshall
University, 1401 Forensic Science Center, Huntington, WV 25701

After attending this presentation, attendees will gain an overview of
current issues and practices in the digital forensic community and have an
opportunity to actually utilize a variety of forensic tools and techniques in
conducting a mock examination.

This presentation will impact the forensic community and/or
humanity by providing the forensic community with a deeper
understanding of the emerging forensic field of digital forensics and allow
for its integration into traditional forensic disciplines.

This workshop will provide attendees with an overview of current
practices in the digital forensic community and an opportunity to utilize a
variety of forensic tools and techniques in conducting a mock examination.

Digital evidence is information of probative value, stored or
transmitted in binary form. The physical form of this evidence can be in
the form of hard disks, optical disks, USB drives, digital camera, and audio
media. The forensic examination of digital evidence has become one of the
fastest growing disciplines in forensic science. This discipline is being
practiced in traditional crime laboratories, dedicated digital forensic
laboratories, law enforcement agencies, and consultancies of all sizes.

As everyone knows, information technology evolves at a frantic pace.
Practitioners in digital forensics are constantly challenged to keep up with
technology and techniques to successfully conduct examinations.
Practitioners of other forensic disciplines are routinely coming into contact
with the physical evidence (digital storage media) used to store digital
evidence. It is important that managers and traditional forensic
practitioners are able to integrate this new discipline into their organization.

This workshop will provide an opportunity for managers, current
practitioners, and individuals who are just interested in this emerging field
to hear updates on many of the evolving issues.

The morning portion of the workshop will feature a series of
presentations on “hot topics” in the digital evidence field. The
distinguished presenters will discuss management, funding, quality
assurance issues, current tools and techniques used in this field, laboratory
accreditation, practitioner certification, competency and proficiency
testing, available training and digital evidence education programs. Each
presentation will allow for questions and an open discussion of the issues.

In the afternoon session, the participants will be guided by
experienced instructors, who will allow participants to utilize actual tools
and techniques to conduct a mock examination from evidence collection
through imaging, examination, analysis, reporting, and testimony.

Digital Evidence, Computers, Media
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W5  Mitochondrial DNA Analysis:
The Foundation and the Fundamentals
at the Leading Edge

Michael A. Fasano, BA*, and Suni M. Edson, MS*, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Building 101,
Rockville, MD 20850; Alexander F. Christensen, PhD*, Joint POW/MIA
Accounting Command, Central Identification Laboratory, 310 Worcester
Avenue, Hickam AFB, HI 96853, and Michael D. Coble, PhD*, Chad M.
Ernst, BS*, Odile Loreille, PhD*, and Timothy P. McMahon, PhD*,
Armed Forces DNA Ildentification Laboratory, 1413 Research Boulevard,
Building 101, Rockville, MD 20850

The goal of this workshop is to provide attendees with knowledge to
more effectively use mitochondrial DNA (mtDNA) in forensic
applications.

This presentation will impact the forensic community and/or
humanity by targeting those individuals who have some operational
knowledge of mtDNA and want to learn how to work with both typical and
unusual samples. A major portion of the workshop will focus on helping
the attendees better understand the intricacies of data analysis.

The Armed Forces DNA Identification Laboratory (AFDIL) has been
a leader in the field of mitochondrial DNA analysis for over 14 years.
Working with the Joint POW/MIA Accounting Command — Central
Identification Laboratory (JPAC-CIL), one of AFDIL’s missions has been
the identification of missing United States service members from past
military conflicts using mitochondrial DNA analysis (mtDNA). The
presentations in this workshop will strive to create a learning environment
for attendees who may benefit from the combined knowledge base of the
speakers and consequently the groundwork laid by AFDIL in this difficult
field.

Forensic DNA laboratories around the world are investigating the uses
of mtDNA, particularly for cold or missing persons cases. Unfortunately,
many are unprepared for the challenges that come with mtDNA analysis.
The goal of this workshop is to expose attendees to the day-to-day
workings of an mtDNA lab and the intricacies of processing degraded or
difficult samples. After participating in the session, attendees will have a
greater understanding of how to use mtDNA effectively in a forensic
setting.

Speakers at the workshop will present on a variety of topics that will
be useful to the mtDNA neophyte as well as veteran mtDNA analysts who
would like to increase their understanding. We will discuss such
fundamental topics as how to organize laboratory space, prevent
contamination, and create an efficient flow of data and materials,
particularly in the face of high volumes of sensitive samples. Sample
selection is a necessary part of any forensic laboratory. Effective sampling
strategies for skeletal remains should be developed that increase the yield
and the quantity of mtDNA recovered as the remains available are often
limited and/or of poor quality. Examination of over 5000 skeletal samples
has provided procedures for the optimal selection of skeletal elements for
mtDNA analysis. These tactics, as well as new extraction techniques for
maximizing mtDNA recovery, will be discussed.

The afternoon session will deal with the unique challenges in
managing quality control and validation for low-copy DNA laboratories
and the new techniques that are on the horizon for both mtDNA and
degraded DNA. Forensic DNA analysis is a rapidly changing field. This
frenetic development increases the need for any lab to have dedicated
groups for research, validation, and quality control. Individuals in these
groups can more easily explore new methods, develop them for
implementation into casework, and quality control required reagents and
instrumentation without removing casework scientists from active cases.

The session will close with an interactive presentation of real
casework data and a discussion of the calling criteria for mtDNA including
such sequencing incongruities as point and length heteroplasmy, in/dels,
and “Taq error.” Sequencing data can be difficult to interpret when the

frame of reference is limited. AFDIL reports approximately 800 skeletal
samples a year consisting of several thousand sequencing samples per
month. As a result, speakers will be able to provide attendees with real data
for active discussion and interpretation, with presentation of actual resolved
incidents. Attendees are encouraged to augment this topic by bringing
examples of difficult data for discussion.

The views expressed herein are those of the authors and not
necessarily those of the Armed Forces Institute of Pathology, the U.S. Army
Surgeon General, nor the Department of Defense.

Mitochondrial DNA, DNA Analysis, Skeletonized Remains

W6  Proving a Priest Killed a Nun: The Role of
Forensic Science in Successfully Resolving
a 26-Year-Old Cold Case

J. Christopher Anderson, JD*, Criminal Division, Lucas County
Prosecutor s Office, 700 Adams Street, Toledo OH, 43624, Diane Scala-
Barnett, MD*, Lucas County Coroner's Office, 2595 Arlington Avenue,
Toledo, OH 43624, Terry L. Cousino*, Toledo Police Crime Scene
Investigations/Forensic Artist, 525 North Erie Street, Toledo, OH 43624;
Steven R. Forrester, JD*, Toledo Police Cold Case Unit, 525 North Erie,
Toledo, OH 43624, Reverend Jeffrey S. Grob, MDiv, JCL*, Archdiocese
of Chicago, 155 East Superior Street, Chicago, IL 60611; Henry C.

Lee, PhD*, Forensic Science Research and Training Center, 278 Colony
Street, Meriden, CT 06451, Thomas Ross*, Lucas County Prosecutor's
Office, 700 Adams Street, Toledo, OH 43624, Julie M. Saul, BA*,
Forensic Anthropology Laboratory, Lucas County Coroner, 2595
Arlington Avenue, Toledo, OH 43614-2674; T. Paulette Sutton, MS*,
University of Tennessee at Memphis, 6025 Stage Road, Suite 42-154,
Memphis, TN 38134-8377; and Steven A. Symes, PhD*, Department of
Applied Forensic Sciences, Mercyhurst College, 501 East 38th Street,
Erie, PA 16546

After attending this presentation, attendees will be better able to
recognize and evaluate the strengths and weaknesses inherent in cold cases
— especially cases where DNA does not “solve” the crime but could be used
to confuse the jury. These include:

» Reviewing the implications of deposition of extraneous DNA in
“pre-DNA fingerprinting” times by personnel who didn’t glove or mask —
a situation exacerbated by current DNA technology that recognizes
increasingly minute amounts of trace DNA.

» Re-evaluating original crime scene photos and investigative reports

and locating surviving witnesses.

* Re-examining evidence using non-DNA techniques such as
analysis of weapon signatures in bone and bloodstain transfer
pattern analysis, and then narrowing the field by multiplying
successive class characteristics instead of focusing on one class
characteristic in isolation.

+ Constructing a time (and space) line for witnesses and the alleged
perpetrator.

+ Using modern audiovisual techniques in the courtroom to enable
the jury to understand spatial and temporal relationships as well as
to more effectively present the examination and comparison of
evidence. In addition, the jury could be visually reminded of the
contrast between the accused in the courtroom (looking elderly and
frail at 68) and the appearance of the accused in 1980 (then 42) at
the time of the murder of the elderly (72) victim.

As a consequence, attendees can then develop an investigative
strategy and trial plan that can be used to overcome concerns about
“circumstantial evidence” and resultant “reasonable doubt,” including
Daubert hearings.

This presentation will impact the forensic community and/or
humanity by presenting the successful conclusion of this 26-year-old case
in the absence of DNA evidence, fingerprints, or eye-witnesses should
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encourage other jurisdictions to pursue similar cases, thereby offering
closure for families who have lost hope of ever getting justice for their
loved ones.

The possibility that the original investigation was hampered by the
Catholic Church raises ethical questions, but its successful prosecution in
2006 should enable other jurisdictions to open or re-open cases involving
ritual or related abuse.

The very important nature of ritual abuse and its potential association
with “Satanism” introduces practical as well as ethical considerations.
Additional ethical concerns arise when there are reports of ritualistic abuse by
the accused, involving other living victims and, in fact, pending civil suits.

In this instance, prosecutors were able to avoid references to
“Satanism,” while at the same time realistic ritualistic context was provided
by a canon lawyer from the Archdiocese of Chicago specializing in ritual
and exorcism.

This case had all the usual cold case problems based on the passage of
time. Witnesses, investigators and the original forensic pathologist were
dead. Memories were uncertain. Some reports and evidence were lost.
Biologic evidence had deteriorated.

These “usual” cold case concerns were compounded by the fact that
the accused murderer (also the original main suspect), was a priest and the
nun had been strangled and stabbed 31 times in the sacristy of a Catholic
hospital on Holy Saturday morning in 1980. A number of ritualistic
elements other than timing and location were present.

Other problems encountered included the need for the pathologist to
testify not only to her post-exhumation autopsy findings but to the findings
of the original pathologist (now deceased), lack of eye-witnesses to the
actual crime, apparent Catholic hierarchy interference in the 1980
questioning of Robinson with present reluctant cooperation, rumors of
cover-ups, lack of physical evidence and the general disbelief that such a
thing could have occurred.

These problems were overcome through meticulous investigation
resulting in layers of circumstantial evidence, beginning with examination
of available records from 1980 and location of witnesses, some of whom
came forward upon learning the case had been reopened. Cold Case Unit
Investigators retrieved evidence collected in 1980, including a possible
weapon (a distinctive letter opener belonging to the priest) and a blood
stained altar cloth. A Crime Scene Unit Detective, also an artist, noticed the
altar cloth had bloodstain transfer pattern imprints of several aspects of the
letter opener. In addition, nine symmetrically placed stabs through the
cloth formed an inverted cross on the nun’s chest. These findings provided
a basis for reopening the case with the arrest of Father Gerald Robinson and
the exhumation of Sister Margaret Pahl’s body.

In 1980, when first questioned about the murder, Father Robinson
indicated that the letter opener was never out of his possession. The next
step was to more firmly link the letter opener to the bloodstain transfer
patterns on the altar cloth by calling in a “second tier” of experts. Bloodstain
transfer linkages were in terms of class characteristics, rather than individual
characteristics (a specific instrument), but both tiers of experts, under the
guidance of the prosecutor, were able to narrow the field by multiplying
successive class characteristics in somewhat the same way that individual
genetic loci are combined to form a distinctive genetic profile.

A post exhumation autopsy provided material for a DNA profile of
Sister Pahl, and an opportunity to examine the remarkably well-preserved
stab wounds. All bone and cartilage underlying the stab wounds was
examined for possible weapon signatures. Three punctures had an unusual
and distinctive diamond shape. Examination of the tip of the letter opener
several days later revealed consistency with the distinctive diamond shape
of skeletal punctures. Comparison of these bone punctures with those
produced by inserting the letter opener into clay, followed by careful
approximation of the suspect weapon tip to the shallow, open mandible
puncture further established consistency. This consistency was verified by
another “second tier” expert specializing in skeletal trauma — sharp force in
particular - who tested the fit of a cast of the letter opener tip within a cast
of the defect in the mandible. This again was a class, rather than individual,
characteristic, albeit a very distinctive one.

DNA could not be used to link the accused with the crime. In fact, the
ability of modern DNA technology to detect minute quantities of DNA shed
during a pre-DNA era when investigators and others did not take
precautions was a hurdle that was overcome with appropriate expert
testimony about contamination.

Testimony by an expert from the Archdiocese of Chicago on canon
law, rituals, and exorcism demonstrated that the ritualistic elements of the
crime and scene required specialized religious knowledge. A detailed
timeline for the murder developed by investigators with the aid of witnesses
demonstrated that Father Robinson was the only person with appropriate
religious knowledge available to commit the murder within the defined
time frame.

Before a 1980 photograph of the then 42 year old Father Robinson, the
jury was asked to convict him of the murder of the 72 year old “Bride of
Christ”—26 years late. They did.

Cold Case, Bloodstain Transfer Pattern, Weapon Signature

W7  Practical Homicide Investigation: Tactics,

Procedures, and Forensic Techniques

Vernon J. Geberth, MS, MPS*, PO Box 197, Garnerville, NY 10923;
and Robert D. Keppel, PhD*, Seattle University, PO Box 222000,
Seattle, WA 98122

After attending this presentation, attendees will have an understanding
of the practice and theory of professional homicide investigation; they
should better understand pertinent legal decisions, multiple crime scenes,
components of a murder investigation, cold case homicide investigations
and how time and distance as solvability factors affect murder cases, the
management of the homicide investigations and the processing of the
homicide crime scene.

The instructors for this course have many years of practical homicide
experience. Currently they both teach homicide investigation to law
enforcement officers from around the country. That same information can
be passed on to forensic scientists from all disciplines who attend the AAFS
scientific meeting. This presentation will impact the forensic community
and/or humanity by assisting forensic scientists in understanding the most
modern techniques and procedures homicide investigators utilize to solve
murder cases.

The Practical Homicide Investigation® and Sex-Related Murder
Workshop will expand upon last year’s workshop entitled “Practical
Homicide Investigation.” In the 2007 workshop, Commander Vernon
Geberth and Dr. Robert Keppel will integrate and illustrate the tactics,
procedures, and forensic techniques of practical homicide investigation to
the investigation of sex-related murders. For homicide detectives, the book
Practical Homicide Investigation® has been recognized as the benchmark
and “Best Practice” model for professional death investigation. Contained
within are protocols for detectives to follow in dealing with various types
of death investigation. Now, the presenters will focus more narrowly on the
often-troubling sex-related investigations. After experiencing the first
workshop section, attendees will understand the investigative significance
of fantasy in sex-related murders and procedures involved in the collection
and preservation of physical evidence in sex-related death investigations.
Following that presentation, a historical review of Modus Operandi and
Signature cases and analysis procedures for determining the M.O. and
signature characteristics of sex-murderers will take place. Specifically,
follow-up investigative techniques will be given regarding rape, sodomy,
lust murders, and serial murder investigations. And finally, a discussion
will take place where the audience of attendees may ask questions of the
presenters. The overall goal of the workshop is to provide comprehensive
and practical information that will serve as an investigative guide to the
investigation of sex-related murders as well as serial homicide.

Homicide Investigation, Cold Case Murders, Serial Murder
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W8  Anatomy of a Wrongful Conviction:

A Multidisciplinary Examination of
the Ray Krone Case

George J. Schiro, Jr., MS*, Acadiana Criminalistics Laboratory,

5004 West Admiral Doyle Drive, New Iberia, LA 70560; Thomas B.
Streed, PhD*, PO Box 19250, San Diego, CA 92159, E. Thomas Barham,
Jr., JD*, Barham & Ostrow, 3349 Cerritos Avenue, Los Alamitos, CA
90720; Ray M. Krone*, 280 East Butter Road, York, PA 17404, Kelcey L.
Means, BS*, Phoenix Police Department Laboratory Services Bureau,
620 West Washington Street, Phoenix, AZ 85003; Christopher J.

Plourd, JD*, Law Office of Christopher J. Plourd, 1168 Union Street,
Suite 303, San Diego, CA 92101-3818; Alan M. Simpson, JD*, Meridian
Bank Tower;, 3550 North Central, Suite 1006, Phoenix, AZ 85012; and
Norman D. Sperber, DDS*, San Diego & Imperial Counties, 3737-A
Moraga Avenue, San Diego, CA 92117

Upon completion of this workshop, participants will be able to
identify and prevent potential mistakes, deficiencies, problems, and
liabilities associated with casework. The participants will also learn the
value of thorough evidence analysis and increased communication among
other members of the criminal justice system. Finally, participants will
learn how these wrongful convictions directly affect the lives of innocent
people who are wrongly convicted.

This presentation will impact the forensic community and/or
humanity by identifying the warning signs associated with wrongful
convictions and the necessary steps in casework to prevent wrongful
convictions. This will reduce the number of cases in which innocent people
are wrongfully convicted.

This workshop will examine the wrongful conviction of Ray Krone
who was accused, tried, and convicted twice in the 1991 homicide of
Kimberly Ancona. Upon completion of this workshop, participants will be
able to identify and prevent potential mistakes, deficiencies, problems, and
liabilities associated with casework. The participants will also learn the
value of thorough evidence analysis and increased communication among
other members of the criminal justice system. Finally, participants will
learn how these wrongful convictions directly affect the lives of innocent
people who are wrongly convicted.

During the morning hours of Sunday, December 29, 1991, the nude
body of a cocktail waitress, Kimberly Ancona, was found on the men’s
room floor of the CBS Lounge in Phoenix, Arizona. She had been beaten,
stabbed multiple times, sexually assaulted and bitten on her neck and left
breast. The evidence indicated that Ms. Ancona had closed the CBS
Lounge at approximately 11:00 p.m. on December 28, 1991 and was
cleaning the men’s room when she was murdered.

While still at the crime scene, police were provided a tip from a
witness who saw a Hispanic, or Native American man loitering near the
rear doorway of the CBS Lounge during the early morning hours of
December 29, 1991. In spite of this lead, the police immediately focused
on Ray Krone, a Caucasian U.S. Postal Service Worker and U.S. Air Force
veteran with no criminal record. Mr. Krone had become the focus of the
investigation after another cocktail waitress at the CBS Lounge falsely
reported to the police that earlier during the day, Ms. Ancona had told her
that a man named “Ray,” with whom Ms. Ancona alleged that she had a
romantic interest, was coming to help Ms. Ancona close up the lounge. She
also said that “Ray” and Ms. Ancona were then going to spend the night
together. While still at the crime scene, two entries of the name “Ray” were
found in Ms. Ancona’s address book. One of the telephone numbers for a
“Ray,” was determined to be for Ray Krone, who was an acquaintance of
Kimberly Ancona and had competed in dart tournaments with Ms. Ancona,
some of which had occurred at the CBS Lounge.

Although there were shoeprints, fingerprints, hair, fibers, and blood
found at the scene, the only evidence that appeared to connect Ray Krone
to the murder of Kimberly Ancona was the bite mark found on Ms.
Ancona’s left breast. Armed with the information they had just learned

about Ray Krone from the cocktail waitress at the CBS Lounge, police
went to his nearby residence and obtained a Styrofoam bite mark exemplar
from Mr. Krone. An inexperienced, unqualified dentist, John Piakis, DDS,
who had been invited to the scene by the police, visually compared the bite
mark on Ancona to the Styrofoam bite mark exemplar from Mr. Krone and
proclaimed that they were consistent.

Despite [a] his denial of any romantic involvement with Kimberly
Ancona; [b] an alibi witness for the time Ancona was murdered; and [c] his
complete cooperation with the police in providing them hair, blood, saliva,
and bite mark samples, on December 31, 1991, Ray Krone was arrested and
charged with the murder of Kimberly Ancona.

Based upon Dr. Piakis’ lack of qualifications, the State of Arizona
retained a board-certified Las Vegas based forensic odontologist, Raymond
Rawson, DDS, who testified at trial that he was certain the bite mark on
Ancona’s breast matched Mr. Krone’s dentition. After the defense's
unsuccessful attempt to exclude a videotape used by Dr. Rawson to
illustrate his opinion, or to obtain a continuance, the jury convicted Krone
of first degree murder and kidnapping, but acquitted him of sexual assault.
The judge sentenced Krone to death, after finding that the murder was
committed in an especially “heinous and depraved manner.”

On June 22, 1995, Ray Krone’s conviction was reversed and remanded
for a new trial. The court reversed Krone’s conviction because of late
disclosure of the videotape prepared by the State’s dental expert, Dr.
Raymond Rawson. According to the Arizona Supreme Court's en banc
opinion, defense attorneys were not informed until the day before the trial
that the prosecution intended to use the videotape labeled "Bite Mark
Evidence Ray Krone.” The court said, "The tape attempted to show a match
between Krone's teeth and Ancona's wounds by overlaying the two. It took
the dental casts, Styrofoam impressions, and CAT scans of the casts and
overlaid them on the actual wounds. The tape presented evidence in ways
that would have been impossible using static exhibits...The State's
discovery violation related to critical evidence. We cannot say it did not
affect the verdict.” (State v. Krone, 182 Ariz. 319, 897 P.2d 621 (en banc,
1995). Dr. Rawson had used his videotape extensively during his testimony.

On re-trial, Ray Krone's hopes that justice would prevail where
dashed when he was again wrongfully convicted and was sentenced to life
in prison. The second jury was also swayed by the testimony of the State's
dental expert, Dr. Raymond Rawson, despite testimony from several board-
certified forensic odontologists that the bite mark on Ancona was not left
by Ray Krone. Even the judge, who sentenced Ray Krone to life
imprisonment instead of the death penalty, suspected that an injustice was
being committed. After sentencing Mr. Krone, Superior Court Judge James
McDougall wrote, “The court is left with a residual or lingering doubt
about the clear identity of the killer."

In 2002, DNA testing was being routinely done on inmates within the
Arizona Prison system who were maintaining their innocence. Krone's
lawyers asked that Kimberly Ancona’s tank top, through which one of the
bites had been inflicted, be examined for saliva. Not only was saliva found,
but further DNA analysis and comparison of the resulting profile against
the Combined DNA Index System (CODIS) database, identified the donor
as Kenneth Phillips, a 36 year-old Native American inmate in the Arizona
State Penitentiary, Florence, Arizona. Phillips was serving time for
attempted child molestation that he had committed three weeks after he
murdered Kimberly Ancona. The Maricopa County Attorney's Office
reported that the odds were 1.3 quadrillion to 1 that Kenneth Phillips was
the contributor of the DNA found on Kim Ancona's tank top. In addition
to the DNA evidence, previously unidentified latent fingerprints found at
the murder scene were identified as those of Kenneth Phillips.

Ray Krone was released from Arizona State Prison, Yuma, Arizona on
Monday, April 8, 2002. Mr. Krone was the 100th person released from
prison based on exonerating evidence. In July 2006, Kenneth Phillips
entered a guilty plea to the murder of Kimberly Ancona. Ironically, Dr.
John Piakis, the dental expert who originally stated that Krone’s dentition
“was consistent” with the bite marks left on Kimberly Ancona, has now
also opined that Kenneth Phillips "could not be excluded" as the person
who left the bite marks.
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In 2003, Mr. Krone began a civil action against Maricopa County and
the City of Phoenix. As the civil case progressed, more problems were
revealed with [a] the police investigation, [b] fingerprint analysis, [c]
shoeprint analysis, [d] bite mark analysis, [e] hair analysis, and [f] blood
analysis. On September 27, 2005, Maricopa County and the City of
Phoenix reached an out-of-court settlement with the civil rights lawsuits
that had been brought by Ray Krone.

A review of the case will show that, as in any system failure, several
factors contributed to the wrongful conviction of Mr. Krone. Among these
factors were a poor investigation; a lack of communication among the
investigators, the crime lab, and prosecutors; errors and omissions in the
criminalistic analyses; bite mark miss-identification; and ineffective
assistance of counsel. Parts of the program will also focus on the analysis
of key pieces of evidence that were initially missed and/or ignored which
ultimately led to the identification, arrest, indictment, and conviction of
Kenneth Phillips. The program will also cover the civil and criminal legal
aspects of the case including the potential liability of forensic scientists
involved in wrongful conviction cases. Finally, attendees will hear first
hand of the horrors and impact a wrongful conviction has on an innocent
person and his family.

This presentation will impact the forensic science community by
allowing it to recognize warning signs associated with wrongful
convictions and to take the necessary steps in casework to prevent wrongful
convictions. This will reduce the number of cases in which innocent people
are wrongfully convicted.

Errors, Omissions, Wrongful Convictions

W9  Principles of Forensic DNA

for Officers of the Court

Kevin Lothridge, MS, Debra A. Figarelli, BS*, and Robin W. Jones, BS,
National Forensic Science Technology Center, 7448 Shepherd Ridge
Court, Springfield, VA 22153, Christopher H. Asplen, JD*, 1329 Upper
Stump, Chalfont, PA 18914, Jules Espstein, JD*, Widener University
School of Law, 4601 Concord Pike, The Law Building, 4th Floor,
Wilmington, DE 19803; Ronald S. Reinstein, JD*, Superior Court of
Arizona, 201 West Jefferson Street, Phoenix, AZ 85003, and Glenn R.
Schmitt, JD*, National Institute of Justice, 5611 James Gunnell Lane,
Alexandria, VA 22310

After attending this presentation, attendees will understand the
biology of DNA; crime scene issues; introduction to the forensic DNA
laboratory; assuring quality in DNA testing; understanding a forensic DNA
laboratory report and DNA databases. Learning objectives for the
afternoon session include pretrial DNA evidence issues; procedural
considerations for the defense and prosecutor; trial presentation; jury
issues; and expert witnesses.

This workshop was designed to serve finders of fact who are
responsible for the prosecution, defense, or judicial action associated with
criminal forensic DNA evidence. It defines DNA and the technologies used
in forensic DNA applications. This presentation will impact the forensic
community and/or humanity by addressing scientific evidentiary issues and
legal considerations for attorneys and the judiciary that arise as a result of
expanded uses of DNA evidence and DNA data banks to solve crime. This
resource tool, combined with the subsequent training that is to be offered,
will decrease nationwide training costs to Judges as well as District
Attorney and Public Defender offices, ensuring that our courts are better
equipped to manage forensic DNA evidence. Efficiencies will be realized
in court systems throughout the country, including more effective
adjudication of criminal cases containing biological evidence. Significant
administrative cost savings will result from the increased numbers of plea
bargains. Efficiencies will also be realized beyond the courts with
increased coordination of requests for testing, pre-trail preparation, and
expert testimony requirements, which collectively place significant
burdens on the crime laboratory.

This two-part workshop was specifically designed for legal
professionals who are responsible for the prosecution, defense, or judicial
action associated with criminal forensic DNA cases — from investigation
through adjudication and beyond. The workshop program will define DNA
and issues associated with forensic DNA analysis and laboratory reporting.
The program will also address evidentiary issues and legal considerations
for attorneys and the judiciary that arise as a result of expanded uses of
DNA evidence and DNA data banks to solve crime, for example. Multiple
layers of content will be integrated into the workshop program to ensure
that it can reach the widest audience; serving as an educational tool for
those who have very limited knowledge, or as a refresher for those who
have extensive experience managing forensic DNA cases. The workshop’s
“blended learning” environment enables the audience to experience
technical and legal content in a modular format, reinforced with dynamic
animations and video. Participants will receive a free copy of the
interactive, fifteen-module CD-ROM program.

Session one of the two-part workshop will cover topics including the
biology of DNA; crime scene issues; introduction to the forensic DNA
laboratory; assuring quality in DNA testing; understanding a forensic DNA
laboratory report and DNA databases.

Session two of the two-part workshop will cover topics including
pretrial DNA evidence issues; procedural considerations for the defense
and prosecutor; trial presentation; jury issues; and expert witnesses.

DNA, Court, Attorney

W10 SWGIT Presents: Guidelines for
Acquiring, Processing, Analyzing,
and Archiving Video and Image Data

Richard W. Vorder Bruegge, PhD*, FBI, OTD-FAVIAU/ERF, Building
279584, Pod E, Quantico, VA 22135, Carl R. Kriigel, BS*, United States
Army Criminal Investigation Laboratory, 4930 North 31st Street, Forest
Park, GA 30297, William R. Oliver, MD*, Georgia Bureau of
Investigation, NW Regional Crime Laboratory, Georgia Bureau of
Investigation, 533 Underwood Drive, Trion, GA 30753; Herbert L.
Blitzer, MBA*, Institute for Forensic Imaging, 338 South Arlington
Avenue, Suite 111, Indianapolis, IN 46219; Melody A. Buba, BS*, FBI,
OTD-DES-FAVIAU, Building 279584, Pod E, Quantico, VA 22135, ;
Marla E. Carroll, BS* 6919 West Broward Boulevard, Suite #222,
Plantation, FL 33317; and Mark J. Shuman, MD*, Miami-Dade County
Medical Examiner's Department, Number One on Bob Hope Road,
Miami, FL 33136

After attending this presentation, attendees will have a better
understanding of how to incorporate proper procedures for handling image
and video evidence into their law enforcement activities. They will know
what sort of equipment and software they should utilize, how best to
document their procedures, and will also know something about the legal
basis for the presentation of multimedia evidence in court.

This presentation will impact the forensic community and/or humanity
by increasing the level of awareness within the community regarding
multimedia evidence and the proper procedures associated with it. A better
educated community will be able to more effectively utilize this type of
evidence and ensure that the criminal justice system benefits to the greatest
extent possible from it.

Images and video are intrinsic to law enforcement activities today.
Crime scenes, suspects, and evidence are photographed to document steps in
an investigation. Surveillance images are seized and processed in order to
reconstruct events and help criminals. Some images, such as latent print
photographs, are processed and then analyzed to identify suspects. Many of
these images ultimately find their way into the courtroom for use at trial.
Analyses conducted on these images are frequently crucial to the successful
completion of an investigation.
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The increased use of digital imaging technology in law enforcement has
led many defense attorneys to raise multiple criticisms of it and law
enforcement’s procedures, in an attempt to exclude such evidence. In this
environment, it is more critical than ever that law enforcement take active
measures to ensure that its images and imaging procedures can be defended
in the court room. Recognizing this challenge, the FBI formed the Scientific
Working Group on Imaging Technology (SWGIT) in 1997 to address the
myriad of issues that can arise related to the science and technology of
imaging. As of July 2006, SWGIT had formally published over a dozen
documents (with more in press) that address issues ranging from general
guidance on chain of custody and the proper media for the preservation of
image evidence, to procedures for image processing, the handling of video
evidence, and advice on training in imaging. The purpose of this workshop
is to acquaint law enforcement personnel with these documents and the
guidance contained therein, so that the attendees can incorporate these
guidelines into the procedures within their own agencies and laboratories.

Attendees will learn about chain of custody issues as they relate to crime
scene photographs and surveillance video recordings from both analog and
digital systems. They will also receive guidance regarding proper procedures
for preserving such data and ensuring its integrity, as well as learn where they
can go to find out more about it.

After a general overview, attendees will then be given some guidance
regarding how to best utilize digital and traditional film systems for the
acquisition of evidentiary photographs at crime scenes and in the laboratory.
The selection of cameras and the steps necessary to acquire images sufficient
for the purpose needed will be discussed. Included in the workshop will be
a detailed explanation of image resolution and other factors that should be
considered to determine which camera (and imaging system) is best suited
for the purpose at hand. (It may surprise some to learn that digital imaging
is not the answer to all of law enforcement’s imaging needs!)

Attendees will also learn about closed-circuit television (CCTV)
surveillance systems, including digital video recorders (DVRs). The proper
means of recovering video evidence from DVRs will be discussed. Among
the most important lessons of this part of the workshop will be to alert the
student to the fact that recovering video evidence from such devices
frequently involves procedures that are different from those usually applied
in most other types of computer forensics examinations. The workshop will
then address proper procedures for the capture and processing of video
evidence by properly training personnel within a laboratory environment.

Once images and videos have been acquired in an investigation, they
must be processed and analyzed to produce results meaningful to an
investigation. SWGIT has developed guidelines regarding what sort of
processing steps are most useful in a forensic setting and has also provided
guidance on how to document those steps. Likewise, SWGIT has developed
guidelines to provide imaging scientists with a set of “Best Practices,” to
ensure that the testimony offered by imaging experts is supported by practices
as rigorous as those applied in other forensic disciplines.

Included in such best practices are those to ensure the integrity of the
evidence, as well as to preserve it for long-term storage and retrieval.
Workshop attendees will learn about the options available to them for
ensuring such integrity and preserving their data over the long run.

Towards the end of the workshop attendees will learn about the
recognition by ASCLD/LAB of the “Digital and Multimedia Evidence”
discipline, which includes both Video Analysis and Image Analysis as
subdisciplines. SWGIT recognizes that some confusion remains over what
parts of a laboratory might be subject to accreditation under this discipline,
and can provide guidance on this issue.

Finally, many in law enforcement remain concerned regarding the
admissibility of digital images within the courtroom. This workshop will
provide attendees with a reference list of case law, as well as common sense
approaches to this issue, that should help them ensure that their images, no
matter their source, are admitted in court.

Imaging, Photography, Video

W11 Restorative Dentistry as Evidence:
Survival of Dental Materials in
Extreme Conditions and Analytical
Methods of Detection

Raymond G. Miller, DDS*, State University of New York at Buffalo,
Department of Oral Diagnostic Sciences, School of Dental Medicine,
Squire Hall, South Campus, Buffalo, NY 14214, Mary A. Bush, DDS*,
Department of Restorative Dentistry, School of Dental Medicine, 235
Squire Hall, South Campus, Buffalo, NY 14214, Peter J. Bush, BS*, State
University of New York at Buffalo, South Campus Instrument Center,
School of Dental Medicine, B1 Squire Hall, South Campus, Buffalo, NY
14214, and Ann L. Norrlander, DDS*, 825 Nicollet Mall, Suite 1553,
Minneapolis, MN 55402

After attending this presentation, attendees will gain an understanding
of the circumstances of incineration and cremation and the possible
approaches for retrieval of evidence for the forensic odontologist.
Emphasis will be placed on incinerated and cremated remains and the
evidence that can be obtained from extreme situations. Participants will
learn of the unique compositions of dental materials and how this
knowledge can be applied in forensic odontology. They will learn how
these materials present after incineration, how to detect them and use them
as a source of identification for victims of incineration. The use of
analytical instrumentation in analysis of dental materials will be presented.
Participants will appreciate the increasing need for detailed dental record
keeping.

This presentation will impact the forensic community and/or
humanity by providing means to identify individuals when very few clues
remain. Modern dental materials can have unique compositions.
Knowledge of these compositions and detection of their presence in the
dentition of victims can add another level of certainty to victim
identification. In cases of incineration and cremation, analysis of non-
biological materials may represent a last resort in confirming identity of a
victim, as the physical relationships of the dentition may be destroyed in
these circumstances.

Upon completion of this workshop, participants will gain an
understanding of the circumstances of incineration and cremation and the
possible approaches for retrieval of evidence for the forensic odontologist.
Emphasis will be placed on incinerated and cremated remains and the
evidence that can be obtained from extreme situations. Participants will
learn how dental materials present after incineration, how to detect them
and use them as a source of identification for victims of incineration. The
use of analytical instrumentation in analysis of dental materials will be
presented. Participants will appreciate the increasing need for detailed
dental record keeping.

This workshop will impact the forensic community by providing
means to identify individuals when very few clues remain. Modern dental
materials can have unique compositions. Knowledge of these
compositions and detection of their presence in the dentition of victims can
add another level of certainty to victim identification. In cases of
incineration and cremation, analysis of non-biological materials may
represent a last resort in confirming identity of a victim, as the physical
relationships of the dentition may be destroyed in these circumstances.

A case report will be presented in which analysis of restorative
materials helped to resolve the case. This murder case involved almost
complete incineration of the victim.

Information will be provided about incineration conditions ranging
from house fires to commercial cremation. The changes that take place in
bone and teeth will be presented, and morgue and field recovery techniques
for evidence will be discussed. Radiographic changes to the dentition will
also be shown and discussed.

Cases involving incineration represent one of the most challenging
situations for the forensic investigator. The dentition is one of the most
resilient structures in the human body and can remain relatively intact when
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exposed to high temperatures. This is due to the protection of the structures
of the oral cavity. However, if the fire is extreme, the teeth will also be
destroyed. Under this extreme, it is the non-biological artifacts that will be
found. When all that remains are charred bone and tooth fragments, any
non-biological evidence can be of great importance. The mouth is an
excellent source for non-biological artifacts. Not only are crowns, and
partial frameworks recoverable, but also restorative materials.

Quite possibly the largest hindrance to taking advantage of analytical
instrumentation is a lack of awareness of what is available and the
information that can be provided. The participants will gain an
appreciation what information various analytical techniques can provide.
This includes Scanning Electron Microscopy (SEM), Energy Dispersive
Spectroscopy (EDS), X-ray Fluorescence (XRF), and Auger Spectroscopy.
Technique selection, use of the machine, sample selection, and preparation
will be discussed.

Numerous examples of dental materials analysis will be presented.
Materials such as resins, endodontic sealers, posts, crowns, temporary
filling materials, and prosthodontic appliances will be surveyed with
respect to persistence after exposure to high temperatures. The physical
and chemical changes of such materials when subjected to high
temperatures will be presented. For example, resin and amalgam can
change drastically in visual appearance and can easily be missed. For
evidence retrieval, grid placement followed by archeological sieving and
sifting techniques may need to be utilized. It is important to realize that
these materials can resist the high temperatures and can be recovered.
Participants will appreciate how elemental analysis can readily distinguish
suspected evidence, both in the field and laboratory.

Finally, the role of the forensic odontologist as educator and
proponent of accurate record keeping will be emphasized. The increasing
complexity of dental materials and their potential for forensic identification
underlines the importance of written descriptions of materials and
procedures in the dental chart.

Restorative Materials, Incineration, Analysis

W12 Quality Assurance in Human Identification

Vincent J. Sava, MA*, Andrew J. Tyrrell, PhD*, and Thomas D.
Holland, PhD*, JPAC 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 system. 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 and/or
humanity by demonstrating how quality assurance in forensic laboratories
and forensic programs has become a growing trend over the past decade.
Formal quality assurance programs lead to objective and measurable
standards and performance that ultimately strengthen and elevate the
forensic science profession as a whole.

This workshop was formerly presented as Quality Assurance in
Forensic Anthropology but has been expanded to include other professions
involved in human identification.

Quality assurance programs in forensic laboratories and activities
have been a growing trend over the past decade. 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 the Laboratory's 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.

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:

* Desired qualities of a laboratory manual and other vital documentation

* Adequacy and safety of facilities

* Policies and procedures conducive to a positive work environment

 Evidence management and security

* Training and professional development

Gathering and interpreting evidence is the focus of Part II 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 III.

In closing, the attendees will become acquainted with the problems
that hindered, and the processes that led to, the accreditation of the JPAC
CIL. In closing, 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.

Quality Assurance, Human Identification, Accreditation

W13 Scientific Research: A Guide to Designing,
Conducting, Writing, Presenting, Publishing,
and Analyzing Scientific Research

Amy C. Gruszecki, MSFS, DO*, Southwestern Institute of Forensic
Sciences, 5230 Medical Center Drive, Dallas, TX 75238, Gregory G.
Davis, MD, MSPH*, Jefferson County Coroner ME office, 1515 6th
Avenue South, Suite 611, Birmingham, AL 35233; and J. Keith
Pinckard, MD, PhD*, Southwestern Institute of Forensic Sciences,
5230 Medical Center Drive, Dallas, TX 75235

After attending this presentation, attendees will be able to (1) design a
scientific study, including hypothesis formation and control group
selection; (2) be familiar with the roles of HIPAA and an IRB; (3) be aware
of funding resources for forensic research; (4) define standards for
authorship on a research project; (5) understand the basics of how to write
a scientific paper; (6) understand the publication process, including peer
review and editing; and (7) analyze and interpret scientific literature already
published.

This presentation will impact the forensic community and/or
humanity by demonstrating Evidence collected at a crime scene or during
a forensic autopsy has important implications for both victims and suspects.
Medicine, in general, and forensic science, in particular, is coming under
increasingly intense scrutiny and pressure to produce scientific research
supporting its conclusions (i.e., Daubert v. Merrell Dow Pharmaceuticals
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Inc. (1993)). This workshop is designed to discuss the elements needed to
design and perform a valid scientific study and the steps needed to write
and publish that study through a peer review process. It also is designed to
teach a forensic scientist how to analyze a research study that has already
been published, as not all published studies have scientifically valid
conclusions.  (Thus, scientifically invalid literature may have gone
unchallenged in the scientific community and perhaps even in the
courtroom.) This workshop is intended to increase the participant’s
understanding of research and thereby to improve the quality of forensic
science literature published in the Journal of Forensic Sciences, The
American Journal of Forensic Medicine and Pathology and other journals
which represent our field.

Increasingly, medicine and forensic science must rely on the ‘evidence
based’ scientific approach. No longer can assertions be made without valid
scientific research to support those conclusions. Our judicial system relies
on forensic science to provide sound science based on properly conducted
research as a basis for the adjudication of suspected criminals. A scientist
must also possess the skill to critically review published literature and come
to one’s own conclusions. The importance of sound research and critical
reading is vital, as people’s lives can be forever altered by poorly performed
or improperly interpreted research.

This workshop is designed to teach the novice forensic scientist (or
serve as a review for the experienced forensic scientist) about scientific
research and literature. The workshop will consist of didactic presentations
in four major areas. In the first section the development of a research study
will be presented. During this section the development of a hypothesis and
the importance of appropriate control groups and sample sizes will be
discussed. The role of institutional review boards and the effect of the
Health Insurance Portability and Accountability Act (HIPAA) will also be
presented. The second section will address the importance of and
suggestions for clear and concise scientific writing and tips for effective
scientific presentations in a Power Point format. Hints for effective public
speaking will also be reviewed. In the third section, the path of a paper
through the publication process will be outlined. This section will include
information on authorship responsibility, a journal’s editorial and peer
review process, and steps toward final publication, focusing on the Journal
of Forensic Sciences and The American Journal of Forensic Medicine and
Pathology. The fourth section will address the principles for critically
reviewing a published manuscript to decide for oneself whether it should
be considered appropriate and fundamentally valid in its design and
conclusions.

By attending this workshop, participants will begin to appreciate the
circular path of scientific research, writing, and reviewing. Understanding
the principles of research design allows not only the performance of sound
and valid research, but also the critical evaluation of published studies.
Critical evaluation in turn reinforces the principles essential for
scientifically testing an approach to solving problems encountered in the
work of forensic science. The principles are applicable whether the
problem being solved is related to a specific case on a specific day or to an
unsolved issue in the field of forensic science.

Research, Scientific Publication, Forensic Science

W14 Doping: The World Anti-Doping Program
and the Role of Medical Care Providers in
Doping and Anti-Doping Efforts

Larry D. Bowers, PhD*, U.S. Anti-Doping Agency, 1330 Quail Lake Loop,
Suite 260, Colorado Springs, CO 80906, Jeri D. Ropero-Miller;, PhD*,
RTI International, PO Box 12194, Research Triangle Park, NC 27709,
Richard H. Auchus, MD, PhD*, University of Texas Southwestern
Mediical School, Room J6.110, 5323 Harry Hines Boulevard, Dallas, TX
75390-8857; Caroline K. Hatton, PhD*, PO Box 4795, Culver City, CA
90231-4795; Richard L. Hildebrand, PhD*, U.S. Anti-Doping Agency,
1330 Quail Lake Loop, Suite 260, Colorado Springs, CO 80906, Andrew L.
Pipe, CM, MD, LLD, DSc*, The Minto Prevention and Rehabilitation
Center, University of Ottowa Heart Institute, 40 Ruskin Street, Ottowa,
Ontario K1Y 4W7, Canada; and Travis T. Tygart, JD*, U.S. Anti-Doping
Agency, 1330 Quail Lake Loop, Colorado Springs, CO 80906

After attending this presentation, attendees will (1) understand how
elite sport is organized across the World — under the umbrella of the
International Olympic committee; (2) see the history of doping and the
effects of doping on the athletes and on competition; (3) know the
background and organization of harmonized efforts across the world to
detect and deter doping by elite athletes in the Olympic and Paralympic
Sports and how adverse analytical results are adjudicated; (4) see how
doping controls are implemented and the roles physicians play in the
doping control program; (5) understand the role of rogue physicians (and
other providers) in aiding athletes to use performance enhancing methods
or substances; and (6) understand the appropriate treatment of elite athletes
by physicians and other medical care providers.

This presentation will impact the forensic community and/or
humanity by making attendees aware of doping and the role that medical
care provides can play in both the doping process and in doping control
programs. This improved understanding of doping and doping control can
impact positively the professional and public awareness of the problems of
doping and how the ethics of sport and the loss of a “level playing field”
are having a negative impact on sports in general. The ultimate effect is
with the public, in general, having an improved awareness of the negative
impact of doping and the need for doping control.

The intent of doping control is to “level” the competitive playing field,
to protect the health of athletes, and to maintain the integrity of sport. A
World Anti-Doping Agency has been established to coordinate world wide
anti-doping efforts and to implement the World Anti-Doping code (Code).
The Code was adopted at a World Conference on Doping held in
Copenhagen, Denmark, March 3-5,2003. The Code clarifies the definition
of doping and establishes procedures to harmonize international efforts in
sample collection process, testing laboratories accreditation, result
reporting, and result adjudication. While the International Olympic
Committee (IOC) is responsible for anti-doping activities at the Olympics,
the International Federation (IF) of each sport is responsible for similar
activities at their competitions and the IFs have adopted the World Anti-
doping Code to harmonize their rules for anti-doping activities. The anti-
doping rules are included in the rules of each sport, along with items
defining the field of play, rules of competition, equipment, and other items
necessary to ensure a fair competition. There are over 30 IOC-accredited
laboratories throughout the world, which are held to a high level of quality
to earn their accreditation, and handle the doping control tests for Olympic
and Paralympic Sporting Events.

Efforts to enhance physical performance date back to the original
Olympics in Greece and have become increasingly sophisticated and
dependent on medical and pharmaceutical advances. This has created a
situation where doping with advanced methods may well involve a number
of persons to have knowledge and involvement in the process. All athletes
continue to be held to the concept of “strict liability” which means the
athlete is ultimately responsible for the presence of a prohibited substance
in his or her body irrespective of where or how the substance entered the
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body. In addition, athletes at the elite level must provide a blood or urine
specimen when appropriately identified for testing and will be subject to
penalty if a test is refused. In spite of the tight controls on athletes the
control on coaches, trainers, physicians and other related persons is not as
stringent. The World Anti-doping Code does allow for sanctions on
persons that assist athletes in doping and provides a mechanism to control
the activities of support personnel. Despite this, there is a need to reach
medical care providers and other support personnel with the message
concerning the impact of doping on sport and the need to treat all athletes
in an ethical manner. Recent cases reported world wide have emphasized
the fact that “rogue” medical care providers and athlete support personnel
are willing to go to any length to enhance the performance of the associated
athlete. This involvement of associated persons is very detrimental to sport.

World Anti-doping Agency, Physicians, Doping Control

W15 DNA101: Understanding DNA
Evidence for the Non-Scientist

Carll Ladd, PhD*, Connecticut Forensic Lab, 278 Colony Street, Meriden,,
CT 06451; Greg K. Hampikian, PhD*, Boise State University, Biology
Department, Boise State University, 1910 University Drive, Boise, ID
83725-1515; and Eric J. Carita, MS*, Connecticut Forensic Laboratory,
278 Colony Street, Meriden, CT 06451

After attending this presentation, attendees should be able to
understand an electropherogram (a DNA profile), be familiar with basic
DNA statistics such as the “random match probability,” and be able to read
and understand a typical forensic lab report.

DNA evidence is being presented in courtrooms across America, and
has become one of the basic tools of human identification. Unfortunately,
although the use of DNA in criminal investigations has become routine, its
interpretation is still the purview of experts. Since this science is nearly
omnipresent, everyone involved in the justice system should have a
working knowledge of basic DNA science. This presentation will impact
the forensic community and/or humanity by bringing the novice to that
fundamental ability.

DNA profiles have become part of mainstream American culture,
found daily in newspapers and television shows across the country. While
the discussion of DNA evidence is everywhere, a basic understanding of its
interpretation is still fairly uncommon. This course is designed for the non-
scientist who wants to understand how DNA evidence is collected,
processed, and interpreted. It is taught by three experts in the field: Carll
Ladd, DNA Supervisor of the Connecticut Forensic Laboratory; Greg
Hampikian, Boise State University professor in Genetics and Criminal
Justice Administration; and Eric Carita, a practicing DNA Criminalist at the
Connecticut Forensics Lab. Each presenter is a forensic scientist and
teacher with both laboratory and courtroom experience. Topics covered
include forensic sources of DNA, sorting sperm from vaginal DNA,
amplification from invisible traces, reading a lab report, understanding a
DNA profile (electropherogram), Short Tandem Repeats (STRs),
mitochondrial DNA, Y-STRs, basic DNA statistics, and the use of non-
human DNA in actual casework. This four hour course takes the beginner
from all the way from basic DNA biology to reading actual case reports.
No prior experience or knowledge of DNA is needed.

DNA, STR, Mitochondria

W16 Investigating SSRI Related Deaths:
Are the Drugs Really to Blame or Is
This a Matter of Science Versus the Law?

James M. Adcock, PhD*, 2445 Park Avenue, #46, Bridgeport, CT 06604-
1436, Ronald W. Maris, PhD*, University of South Carolina, Center for
Study of Suicide, 305 Sloan Building, 911 Pickens Street, Columbia, SC
29208; Barry K. Logan, PhD, Forensic Lab Services Bureau, Washington
State Patrol, 2203 Airport Way, South, #360, Seattle, WA 98134-

2027 Andrew See, JD*, Shook, Hardy & Bacon LLP, 2555 Grand
Boulevard, Kansas City, MO 64108-2613; Andy Vickery, JD*, Vickery &
Waldner, LLP, One Riverway Drive, Suite 1150, 777 South Post Oak,
Houston, TX 77056; Michael Welner, MD*, 224 West 30th Street, Suite
806, New York, NY 10001

After attending this presentation, attendees will have a better
understanding of the diagnosis process that leads to the prescription of
SSRIs; learn more about the pharmacological aspects of SSRIs; learn about
present day clinical trials regarding SSRI drugs; understand suicidology as
it may relate to the usage of the drugs; learn how a couple of the cases have
been investigated and the instrument used to interview significant
witnesses; and, become acquainted with the legal practices and cases that
have been brought before our judicial system where opposing views will be
presented.

This presentation will impact the forensic community and/or
humanity by increasing their knowledge and awareness of how SSRIs are
used and the possible implications they may have on human behavior.
Furthermore, armed with the information from this workshop, they will be
able to conduct death investigations that are more thorough and will
provide society with a better understanding as why these situations may
have occurred.

¢ In July 1997 in Kansas City, MO a 13-year-old boy committed
suicide by hanging himself from the door in his closet.

* In February of 1998, in Cheyenne, WY a 60-year-old man shot and
killed his wife, his daughter, and granddaughter before turning the
gun on himself.

* In November 2001, near Charleston, SC a 12-year-old boy
murdered his grandmother and grandfather. He was subsequently
convicted for the murders.

* In May 2002, in Dallas, TX, a 62-year-old man shot and killed
himself.

A common thread throughout these cases is that all four subjects who
committed these violent acts had recently been prescribed an SSRI and
were in the very early stages of using the drug for the first time. Is this a
coincidence or are the drugs to blame? What about the science and the law,
do they agree? Where do we go from here and how do we investigate these
cases so as to protect and serve society and the general public health?

Over the years SSRI’s have been described as being a wonder drug for
the treatment of anxiety and depression. However, others have proposed
that there is a direct linkage between the immediate affects of the SSRI’s
that have caused some users to commit murder and/or suicide as described
above.

With that premise in mind, the purpose of this workshop is to present
a multidisciplinary panel where many perspectives of the issue will be
discussed. The session will start with Forensic Psychiatrist Dr. Michael
Welner who will provide an understanding of the diagnosis process that
leads to the prescription of an SSRI and why they have served the
psychiatric community so well. Following his presentation the attendees
will learn about the pharmacological make-up of SSRI’s. Then, Ron Maris,
PhD, a Suicidologist, will discuss some of the aspects of the suicidal act as
it may relate to the usage of the drugs and will address the results of certain
clinical trials.
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Dr. Maris and attorney Andy Vickery also designed an interview
instrument to be utilized during the course of interviewing significant
witnesses related to SSRI related death cases. It is intended to provide the
necessary information that will help to understand the dynamics involved
and to ensure all the appropriate information has been gathered for the
formation of an accurate opinion. In the investigation of such cases, James
Adcock PhD will discuss the investigative processes and the issues
surrounding the utilization of Maris’ interview instrument. Ultimately,
from opposing attorneys (Mr. Andy See and Mr. Andy Vickery), the
audience will become acquainted with the legal practices, cases and
decisions that have been rendered in both civil and criminal trials regarding
SSRI litigation.

SSRI Deaths, Investigation, Manner of Death

W17 Analysis of Vegetable and Animal Oil
Residues From Fire Debris Samples

Eric Stauffer, MS*, School of Criminal Sciences - University of
Lausanne, Batochime, Lausanne, Vaud CH-1015, Switzerland;

Douglas E. Byron, BS*, Forensic & Scientific Testing, Inc., 3069 Amwiler
Road, Suite 9, Atlanta, GA 30360, and Douglas J. Carpenter, MS*,
Combustion Science & Engineer, 8940 Old Annapolis Road, Suite L,
Columbia, MD 21045

After attending this presentation, attendees will have a clear
understanding of what vegetable and animal oils are, how they may cause
a fire, and how to analyze their residues at the forensic laboratory.

After this workshop, the participants will be able to return to their
forensic laboratories and set up the proper method of analysis of vegetable
and animal oil residues in order to assist the fire investigators. More
importantly, they will know how to interpret the results of such analyses
and how to express the limitations of the findings.

This presentation will impact the forensic community and/or
humanity by allowing forensic scientists to provide a new service to the fire
investigation community, which can only benefit the outcome of fire and
arson investigations. This will contribute to the improvement of the
services offered by crime laboratories. This workshop will also provide a
new level of knowledge to forensic scientists, which will result in a better
grasp of how a crime laboratory can assist a fire investigator and will,
hopefully, improve the development of future research and advance the
present science.

Participants will learn the chemical and physical properties of
vegetable (and animal) oils and how they can cause a fire. Then, the
different sources of vegetable oils will be introduced, which enable
participants to recognize the wide availability of such oils.

The principles of the phenomena of self-heating and spontaneous
ignition will be explained thoroughly, and aspects of the laboratory testing
and practical examples will be presented. The forensic approach to the
analysis of vegetable oil residues, the limitations of such analysis, and its
integration in the fire investigation will also be described to participants.

The examination of the samples will be clearly depicted. Participants
will learn about the extraction of vegetable oil residues, their preparation,
and finally, their analysis. An in-depth description of the interpretation of
the resulting chromatograms will be presented. A short primer on biodiesel,
a prominent alternate fuel, will also be offered. The workshop will
conclude with small-group practical exercises conducted under the close
supervision of the presenters.

Fire Debris Analysis, Vegetable and Animal Oil Residues,
Interpretation of Chromatograms

W18 Missing Persons: Resources, Techniques,
and Identification

John E.B. Stewart, PhD*, 2501 Investigation Parkway, Quantico, VA
22135, Arthur J. Eisenberg, PhD*, University of North Texas Health
Sciences Center, 3500 Camp Bowie Boulevard., Fort Worth, TX 76107;
Eric G Pokorak, BA*, Bruce Budowle, PhD*, Charles Dorsey, BS*, FBI,
2501 Investigation Parkway, Quantico, VA 22135, H. Gill-King, PhD¥*,
University of North Texas, Department of Biological Sciences, PO Box
305220, Denton, TX 76203-5220, P. Michael Murphy, DBA*, Clark County
Coroner s Office, 3665 Carrera Circle, Las Vegas, NV 89103, Carla T.
Proudfoor*, Maryland Center for Missing Children, Maryland State Police,
Baltimore, MD 21136, Douglas H. Ubelaker, PhD*, Department of
Anthropology, Smithsonian Institution, NMINH, MRC 112, PO Box 37012,
Washington, DC 37012; and Jeannine Willie*, Department of Justice,
Missing Persons DNA Program, 4949 Broadway, Room A-132,
Sacramento, CA 95820

Throughout the workshop, case examples will demonstrate model
working relations between the various forensic agencies and laboratories
already in operation. After attending this presentation, attendees will have
a clearer mutual understanding of various functions and responsibilities
will improve sample processing and lead to an increase in identifications.

This presentation will impact the forensic community and/or
humanity by better informing attendees about the resources available for
missing person cases and how practitioners are processing cases. They will
gain insight into the many entities that are involved with missing person
investigations. Participants will learn how they may better assist families
of a missing person, law enforcement officials, forensic anthropologists,
odontologists, DNA examiners, Medical Examiner/Coroners, and others
that serve in identifying the missing.

Recent initiatives by the Department of Justice as well as state and
local legislations have focused attention on the large number of unresolved
missing person cases throughout the United States. There are hundreds of
unidentified human remains that reside in Law Enforcement agencies,
Anthropology Laboratories, and Medical Examiner/Coroner’s offices.
Most unidentified human remains cases are cold cases that receive minimal
attention. These remains still have the potential to be identified, repatriated,
and lead to homicide convictions.

Upon the completion of this workshop, participants will be better
informed about the resources available for missing person cases and how
practitioners are processing cases. They will gain insight into the many
entities that are involved with missing person investigations. Participants
will learn how they may better assist families of a missing person, law
enforcement officials, forensic anthropologists, odontologists, DNA
examiners, Medical Examiner/Coroners, and others that serve in
identifying the missing. Many Law Enforcement and Medical
Examiner/Coroner offices that store the remains do not have the resources
or knowledge of services that are available to them at no charge. This
workshop will make the resources known to all who are involved with
missing person cases. The other part of the missing person equation is who
is missing and what is needed for identification. Information about the
individuals that are missing must be supplied to those who work with
unidentified human remains. Biological relatives of missing persons need
to know who to go to, what information is important, and what samples are
needed to assist in identifying their missing relatives.

The workshop will be presented from the perspective of a missing
person investigation. This includes presentations from:

+ Investigators describing missing person cases, interactions with the
families, techniques used in the investigation, and how missing
person cases can be cold case homicides.

+ State Missing Person Clearinghouses who interface between
families and medical-legal authorities will present their programs
and roll in the investigation.
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 Anthropologists and Odontologists will present what types of cases
are seen and the methods used to find, recover and examine uniden-
tified human remains.

» Forensic DNA Examiners will present what types of samples are
seen, how the samples are processed, and why DNA profiles are
entered into the Combined DNA Index System (CODIS).
Statistical analysis of DNA matches will be discussed and how this
should be presented and explained to law enforcement and/or
Coroner/Medical Examiners.

* Medical Examiner/Coroners will present how cases are processed
and what avenues are available to them for difficult cases.

* Legislative and Victim Advocates will present their role in this
initiative including model legislation for missing person and the
California Department of Justice’s success in facilitating a state
wide missing person program.

Throughout the workshop, case examples will demonstrate model
working relations between the various forensic agencies and laboratories
already in operation. Clearer mutual understanding of various functions
and responsibilities will improve sample processing and lead to an increase
in identifications.

Missing Persons, Unidentified Human Remains, DNA

W19 Management Issues in Forensic
Document Units

Diane K. Tolliver, MPA*, Indiana State Police, Indianapolis Regional
Laboratory, 8500 East 21st Street, Indianapolis, IN 46219, and Thomas
P, Riley, BS*, Michigan State Police, Lansing Forensic Laboratory,
7320 North Canal Road, Lansing, Michigan 48913

After attending this presentation, attendees will have learned possible
solutions to frequently encountered issues related to managing a forensic
document unit.

This presentation will impact the forensic community and/or
humanity by making forensic document units operate at a higher level of
efficiency while maintaining the highest level of quality.

Issues relating to forensic document units continue to present daily
challenges to those within and those supervising these units. This
workshop will focus on many of those daily issues. Workshop participants
will be encouraged to present approaches they have utilized that have failed
AND those which have succeeded. The instructors, Diane Tolliver and
Tom Riley, both have experience as forensic document examiner trainees,
forensic document examiners working at the bench level, and now as
supervisors of forensic document units. Their presentation will engage
participants in discussion regarding the questions, scenarios, and potential
solutions, drawing upon the collective experience and wisdom of course
participants.

Questions will be discussed such as what impact a heavy backlog has
on the quality of work product produced by the forensic document
examiner. How does a supervisor of forensic document examiners insure
that a quality work product is being maintained? Are requests for document
examinations changing the operation of a forensic document unit? In some
labs, there seems to be a decline for this type of service; in other labs, it has
never been greater. Why? What role does a lack of adequately trained
personnel have on case backlogs?

What part does laboratory accreditation play in the turn-around time
of working a questioned document case? Should the laboratory foot the bill
for an examiner to become and stay certified? How necessary is it for a
forensic document to become certified today? Why is employee retention
an issue for some and not for others?

These situations and more will be presented to the workshop attendees
with one or more possible answers. Alternate solutions and tried and failed
approaches will be solicited from attendees.

This workshop will be of interest to supervisors, administrators, and
forensic document examiners in laboratories that provide forensic
document examination services. These human resources and those
components of the criminal justice community, including the customer,
could be impacted as a result of this workshop. It is expected that the
workshop participant will come away with a sense of support with how
they deal with management issues and/or fresh ideas to try in solving them.

Management, Document, Issues

W20 Forensic Image and Video Processing

Zeno J. Geradts, PhD*, Netherlands Forensic Institute, Laan van
Ypenburg 6, Den Haag, SH 2497 GB, Netherlands; Carrie M. Whitcomb,
MSF'S*, National Center of Forensic Science, PO BOX 162367,
Orlando, FL 16237; Ivo Alberink, PhD*, Netherlands Forensic Institute,
Laan van Ypenurg 6, Den Haag, SH 2497 GB, Netherlands; William R.
Oliver, MD*, Georgia Bureau of Investigation, 533 Underwood Dr; Trion,
GA 30753, Leonid I. Rudin, PhD*, Cognitech, 225 South Lake Avenue,
Suite 601, Pasadena, CA 91101; Nicole Spaun, PhD*, FBI, Building
279584, Pod E, Quantico, VA 22135, and Derk Vrijdag, BSc*,
Netherlands Forensic Institute, Laan van Ypenburg 6, Den Haag, SH
2497 GB, Netherlands

After attending this presentation, attendees will know what the
possibilities are with digital images and video streams, and which
techniques can be used in forensic science; will learn how quality assurance
principles are applied to digital evidence; and understand how validation of
methods are important in this workshop.

This presentation will impact the forensic community and/or
humanity by demonstrating how visualization in court, measurements in
images and error estimations, and image processing techniques that can be
used, and a link to digital evidence.

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.

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),
imaging in pathology and quality assurance aspects.

During the last 30 years the use of CCTV-camera systems has become
widespread. Typical questions concern the quality and the selection of
images from a specific camera in a multi-camera-recording. 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 like facial recognition, body length, or car speed,
often in low resolution, time lapse, or compressed images have increased.

New 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.

We will focus on methods for digital capture and analysis of analogue
and digital multiplex surveillance recordings, state-of-the-art image
enhancement techniques as contrast stretching and de-blurring, as well as
new methods as super resolution, stabilizing and automatic tracking.

Since more images are being processed for forensic investigation, new
methods have been developed for answering questions about the
interpretation of images. Examples given: Is it possible to read a license
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plate number? Is our suspect, or his car, the one depicted in the image?
What is the body length of the robber or the speed of a car? 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
accuracy of the results and the impact on the conclusions from these
investigations. Furthermore, there will be hands on training during this
workshop.

Finally, some extra attention is given to the use of 3-dimensional
computer modeling in forensic investigations, since we believe that these
techniques will 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.

The use of image processing in the analysis of patterned injury of the
skin, with emphasis on child abuse and as an aid in image analysis in
forensic pathology will be discussed. The interpretation and recognition of
image processing artifacts and image quality issues in forensic pathologic
evaluation will be demonstrated.

Image Analysis, Biometrics, 3D

W21 Forensic Science: Moving Forward
Through the Changing Tides

Richard C. Froede, MD*, 3930 North Placita de la Escarpa, Tuscon,

AZ 85750, Julie A. Howe, MBA, Saint Louis University, School of
Medicine, 1402 South Grand Boulevard, St. Louis, MO 63104; Carol
Henderson, JD*, Stetson University, College of Law, 1401 61st Street
South, Gulfport, FL 33707; Thomas D. Holland, PhD*, USACIL- Hawaii,
310 Worchester Avenue, Hickam AFB, HI 96853, Susan H. Johns, MA*,
Susan Johns Forensic Consulting, Inc., 468 High Point Drive, Peoria, IL
61614, Susan D. Narveson, BS*, National Institutes of Justice, 810
Seventh Street NW, Washington, DC 20531; Carla M. Noziglia, MS*, 305
Ascot Drive, Aiken, SC 29803; Garry F. Peterson, MD, JD*, Hennepin
County Medical Examiners Office, 530 Chicago Avenue, Minneapolis,
MN 55415; Jay A. Siegel, PhD*, Indiana University, Purdue University of
Indianapolis, 402 North Blackford, LD 326 D Chemistry, School of
Science, Indianapolis, IN 46202, Victor W. Weedn, MD, JD*, Duguesne
University, School of Law,; Room 230, 600 Forbes Avenue, Pittsburg, PA
15282, Carrie M. Whitcomb, MSFS*, National Center for Forensic
Science, University of Central Florida, PO Box 162367, Orlando, FL
32816; and James G. Young, MD*, 4900 Yonge Street; Suite 240, Toronto,
Ontario M2N 644, Canada

After attending this presentation, attendees will understand how
forensic science is advancing in the 21st century, including changes in
technology and legal precedents in terms of how these changes will effect
evidence collection, crime laboratory management and operation,
testimony, funding, education, certification, standards and accreditation.

This presentation will impact the forensic community and/or
humanity by providing forensic scientists with insight into developing and

future forensic technologies and new legal precedents and point out how
these technologies and legal precedents will cause changes in the facilities
where they work, as well as, the way they work. Additionally,
presentations will help forensic scientists prepare for changes in their
relationships with those that they support, including field investigators, the
courts, and the public at large, which will also be required because of
changes in technology and legal precedents.

The changes in technology and legal precedents will effect evidence
collection, crime laboratory management and operations, testimony,
funding, education, certification, standards and accreditation. Current
Federal funding is heavily earmarked primarily for DNA activities, crime
laboratories and medical examiner facilities yet other disciplines have a
myriad of needs which need to be addressed.

As technology advances it will be critical to develop tools to dispense
the knowledge of change; to project changes in evidence collection and
processing; to demonstrate how such changes will impact court testimony;
the impact of lab accreditation towards credibility; to predict new forensic
disciplines; the importance of recognized certification in this era of forensic
specialization; and why ethical behavior is scrutinized by the public. TV
shows, movies and books have given rise to certain realization and
expectations among the general population who serve on juries.
Individuals have begun to expect to hear about scientific evidence because
they learned about it through the media, even if such evidence is not
appropriate. The implications of this pressure, known as the CSI Effect,
will be discussed

Forensic Advancements, Technology, Future of Forensics

W22 Personalized Medicine and
Pharmacogenomics for Addiction and
Pain Management — Implications for
Forensic Pathologists and Toxicologists

Ruth E. Winecker, PhD*, North Carolina Chief Medical Examiner's
Office, Campus Box 7580, Chapel Hill, NC 27599-7580; Ronald C.
Backer, PhD*, Ameritox, Ltd., 9930 West Highway 80, Midland, TX
79706, Steven H. Wong, PhD*, Milwaukee County Medical Examiner's
Office, PO Box 26509, Milwaukee, WI 53226-0509; and Kiang-Teck J.
Yeo, PhD*, Dartmouth Medical School, One Medical Center Drive,
Lebanon, NH 03756

After attending this presentation, attendees will be able to recognize
the role of drug therapy and other therapy for addiction and pain;
understand the potential for pharmacogenomics and personalized medicine
to increase safety and efficacy in the treatment of addiction and pain; and
realize through clinical and forensic case presentations the roles of the
plasma/blood concentration, drug-drug interactions and the possible role of
pharmacogenomics for the interpretation of drug toxicity in pain
management and addiction cases.

In many areas of the United States accidental overdose deaths related
to addiction and pain management have been on a sharp increase in recent
years. The reasons for this are many and complicated and some cases are
not easily solved with traditional toxicology and pathology exams. With
the emergence of genomic medicine, the genetic contribution to drug
toxicity may be helpful to interpret drug related toxicities and drug-drug
interaction in forensic toxicology and pathology. An update on current
therapies for pain and drug addiction and an introduction to
pharmocogenomics and personalized medicine will impact the forensic
community and/or humanity by leading to a better understanding of this
trend in accidental drug overdoses.

The workshop will begin with an introduction covering the
epidemiology of accidental drug overdoses and the sharp increase in such
deaths seen in the last few years. To illustrate the potential for drug-drug
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interactions and the oftentimes multi-drug approach to modern
pharmacotherapy, an update on the management and monitoring of pain
and addiction will be covered. An introduction to pharmacogenomics and
personalized medicine will show how these two, fairly new specialties may
be used to help interpret the oftentimes-complicated death investigation
findings typical of accidental drug overdoses. Clinical and Postmortem
case studies will illustrate the applications and limitations of this multi-
disciplinary approach to investigating drug toxicity.

Addiction and Pain Management, Pharmacogenomics and
Personalized Medicine, Accidental Drug Overdose

W23 The Role of Atmosphere in Forensic
Investigation: A Closer Look at the
Environment in Forensic Science

Jason H. Byrd, PHD*, University of Florida, 201 Walker Hall,
Department of Criminology, Gainesville, FL 32611; Ke Chung

Kim, PhD*, Pennsylvania State University, 501 ASI Building, University
Park, PA 16802; Jill F. Hasling, BA*, Weather Research Center, 5104
Caroline Street, Houston, TX 77004, Jay Rosenthal, MA*, Air, Weather &
Sea Conditions, Inc., PO Box 512, Pacific Palisades, CA 90272; John R.
Scala, PhD, WGAL-TV, NBC Affiliate, Lancaster, PA 17601, and John R.
Wallace, PhD*, Millersville University, Department of Biology,
Millersville, PA 17551

The goal of this presentation is to enhance awareness of the impact of
weather on biological organisms which may be utilized in legal
investigations; making forensic scientists aware of the scope and
applications of forensic climatology; and discussing the influences of
weather on forensic taphonomy and human decomposition.

Forensic climatology is inextricably linked to civil and criminal
forensic investigations. This presentation will impact the forensic
community and/or humanity by making forensic scientists aware of its
possible impact on their casework.

Insects are the most abundant organisms on Earth, and they are closely
associated with humans and human activities. As the human population
increases and human inhabitation and activities expand, we are in closer
contact with insects and related invertebrates than ever before in the human
history. The process of decomposition is also directly linked to the
activities of insects and their cohorts. The practicing forensic scientist,
pathologist, or death investigator must understand that insect biology is
controlled by environmental factors, particularly temperature and humidity,
which are influenced by the microclimatic conditions of specific habitats
and larger, regional zones of climatic change. As a result, these
associations provide important forensic evidence. Forensic entomology is
the application of entomological knowledge and experiences to litigation
for justice in our society, in which the postmortem activities of insects and
associated organisms associated with the human remains, are heavily
depended on environmental conditions at the scene. As a result, the close
approximation of postmortem environment is exceedingly important in
forensic investigations. This workshop will discuss how climate affects
insect life and how important the close approximation of postmortem
environment at the scene is in forensic investigation. Satellite-based global
climatological models being applied to produce a close approximation of
the GPS-referenced postmortem environmental conditions at the scene will
also be discussed.

Atmosphere, Entomology, Taphonomy

W24 Finding the Needle in the Haystack:
Improving the Toxicological Investigation
of Drug-Facilitated Sexual Assault and
Other Crimes

Marc A. LeBeau, PhD*, FBI Laboratory, 2501 Investigation Parkway,
Quantico, VA 22135, Laureen Marinetti, PhD*, Montgomery County
Coroner's Office/Miami Regional Crime Laboratory, 361 West Third
Street, Dayton, OH 45402, Sarah Kerrigan, PhD*, PO Box 7429,
Houston, TX 77248-7429; Madeline A. Montgomery, BS*, and Cynthia L.
Morris-Kukoski, PharmD*, FBI Laboratory, 2501 Investigation Parkway,
Quantico, VA 22135, Teresa Scalzo, JD*, The National Center for the
Prosecution of Violence Against Women, APRI, 99 Canal Center Plaza,
Suite 510, Alexandria, VA 22314, and Teri Stockham, PhD*, 1700 SE
15th Street, Suite, 309, Fort Lauderdale, FL 33316

After attending this presentation, attendees will be able to recognize
the challenges associated with investigations of drug-facilitated crimes;
identify the common drugs used to facilitate these crimes, the
pharmacological properties of these drugs, and analytical techniques to
improve their detection in victim samples; develop an awareness of the
successful prosecution of ethanol-facilitated sexual assault; and understand
the means of overcoming the challenges of drug-facilitated crimes.

This presentation will impact the forensic community and/or
humanity by improving the field’s capabilities in investigating drug-
facilitated crimes.

Allegations of drug-facilitated crimes, particularly drug-facilitated
sexual assault (DFSA), have increased significantly in the past decade.
Unfortunately, because of the numerous challenges of these cases,
toxicologists assigned these cases are oftentimes looking for “the needle in
a haystack.” However, there are steps that can be taken by toxicologists to
improve detection of the most common drugs.

This workshop will address the current information on the drugs most
often used to aid in the commission of a crime. After an overview of drug-
facilitated crimes that focuses on the challenges faced in these
investigations, there will be a discussion on successful prosecution of
ethanol-facilitated sexual assaults. This will be followed by a discussion of
the pharmacology of the drugs commonly used to facilitate a crime and
analytical methods to improve detection of these drugs. Case studies will
also be provided to demonstrate the vast number of drugs used to commit
drug-facilitated crimes. The workshop will conclude with suggestions to
overcome the challenges of DFSA and recommendations for the
management of these cases. Use of these recommendations can help the
attendee better the chances of successful resolution of drug-facilitated
cases.

Drug-Facilitated Crimes, Ethanol-Facilitated Sexual Assault,
Pharmacology
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B1 The Potential Recoverability of
Data From Hard Drives of
Computers From Fire Scenes

Niamh Nic Daeid, PhD*, Royal College, Strathclyde University, Center
for Forensic Science, Department of Pure and Applied Chemistry, 204
George Street, Glasgow, Scotland G1 1XW, United Kingdom; and
Angus Marshall, PhD, Centre for Forensic Investigation, University of
Teeside, Teeside, TS1 3BA, United Kingdom

After attending this presentation, attendees will understand the
potential for recovery of data from computers recovered from fire
scenes.

This presentation will impact the forensic community and/or
humanity by demonstrating how computers that have been subjected to
fire are often disregarded as potential evidential sources and the
situations in which hard drive data can be recovered from computers that
have been within full compartment fires.

With the ubiquitous nature of computers in modern society it is
common to find these types of items during the investigation of a fire
scene. One question which has arisen is whether or not it is possible to
recover information from hard disc drives which have been damaged
within a fire and secondly what parameters (exposure to heat, protection
afforded by the computer case etc) define this recoverability.

A hard disk drive is a complex system: The disk pattern consists of
a number of rotating platters with a ferro-magnetic coating. An electro-
mechanical arm carries a number of read/write heads, which may be
moved so that the heads (carried on the end of the arm) may be
positioned over any spot on the disk. The arm and heads are controlled
by the drive’s interface electronics (usually mounted on a PCB which is
an integral part of the drive). A hermetically sealed case surrounds the
disk pattern. Provision is made for attaching the interface electronics to
the host computer via a set of multipole connectors.

Data is only irrevocably lost from such a disk by the (usually
deliberate) alteration of the magnetic pattern on the disk (logical
destruction) or by the corruption of the disk’s magnetic coating (physical
destruction). Destruction (by fire or other means) of the electronics,
connectors, or even the arm/head mechanism may leave the magnetic
surface and hence the data unharmed.

It has been assumed that the recovery of evidence such as hard
drive data (both pictures and documents) has not been possible once the
computer housing the hard drive has been exposed to fire conditions. A
preliminary study was undertaken to test this hypothesis. A number of
computers containing hard drives with stored documentary files were
placed into a fully furnished compartment which was set on fire. The
compartment fire was allowed to develop until flashover or near
flashover was achieved.

The drives were subject to three stages of analysis: firstly a
preliminary visual inspection was made. Secondly the drives (where
possible) were connected to a forensic data capture station for interface
testing and retrieval of basic drive parameters. Finally the drives (where
possible) were imaged and a search performed.

Visual inspection: The serial number and drive parameters were
retrieved from any extant labels. The feasibility of connecting power
and data cables to the drive (in the light of the degree of damage) was
assessed. The general appearance of the drives was recorded.

Interface testing and parameter retrieval: If a drive was
sufficiently intact to permit the connection of data and power cables, it
was mounted in a test caddy and inserted into a digital forensics
workstation. The functioning of the interface electronics, drive motors,

head mechanism was tested using the Hitachi Drive Function Test (DFT)
program, and the results recorded.

Imaging and search: If a drive was found to be sufficiently
functional, an attempt was made to recover partition information using
fdisk. Where partition information was recovered, an image of the drive
was taken using the dd utility. The image was mounted and searched
using the Autopsy digital forensics toolkit. A simple ASCII search for a
12-byte string was made (“autoexec.bat” in the case of a Windows file
system - none of the Apple drives were sufficiently undamaged to allow
a search to be made) and the results of the search recorded. All tools
used in this stage where based on the Helix V distribution of Linux.

It was possible to rapidly recover some data from the test disks
without resorting to removal of disk pattens.

Data Retrieval, Computers, Fire Damaged

B2 Biological and Chemical Influences
on a Canine’s Ability to Differentiate
Hand Odor Samples

Davia T. Hudson, BS*, and Allison M. Curran, PhD, Florida
International University, 11200 SW 8th Street, Department of
Chemistry, Miami, FL 33199; Adee A. Schoon, PhD, Canine Unit,
Netherlands National Police, PO Box 530, Nunspeet, 8070 AM,
Netherlands; and Kenneth G. Furton, PhD, Florida International
University, 11200 SW 8th Street, Department of Chemistry and
Biochemistry, Miami, FL 33199

After attending this presentation, attendees will learn about the
effects of biological and chemical influences from hand odor samples on
alerts produced by human scent identification canines.

This presentation will impact the forensic community and/or
humanity by providing a better understanding of the correlation between
volatile organic compounds and the human and non-human compounds
present in hand odor samples and canine alerts.

Human scent identification line-ups are frequently utilized in
European countries such as the Belgium, Bulgaria, Denmark, Finland,
France, Germany, Hungary, Lithuania, Netherlands, Poland, Russia, and
Slovakia. They establish an association between a suspect and an object
or location based on canines matching human scent collected from a
crime scene to scent collected from the hands of a suspect. Scent
identification line-ups are possible as persons have distinctive odors and
canines are capable of discriminating between odors. Many theories
have been put forward to explain the production of human odor as it is a
complicated process which is not yet fully understood. The basis on
which the dogs are producing an alert to human scent is also yet to be
determined.

The human body produces odors made up of a variety of organic
compounds such as fatty acids, alkanes, aldehydes, ketones and esters.
Human scent has been defined as the volatile organic compounds which
are present in the headspace of a scent sample. However, other
substances may also contribute to human scent. Solid phase micro
extraction gas chromatography mass spectrometry (SPME-GC/MS) is
an analytical technique which has been used for the extraction of volatile
organic compounds which are present in the headspace of various
forensic samples such as drugs and explosives. SPME-GC/MS has been
successfully used for the extraction, separation, and identification of the
volatile organic compounds which are present in the headspace of scent
samples.
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The human skin can be described as a continuous source of “rafts”
which are dead skin cells that are constantly shed from the stratum
corneum of the epidermis. It is believed that bacterial action on these
“rafts” in combination with genetic differences, diet, and glandular
secretions of the skin greatly influences the odor that is produced by an
individual. When an individual comes in contact with an object, “rafts”
are deposited which makes it possible for a scent sample to be collected.
Differences have been shown between individuals in the amount of
“rafts” deposited on an item when it is touched. It has been observed
that for individuals that have been in contact with objects for four minute
time periods, human scent identification canines show greater difficulty
in identifying certain individuals as compared to others.

This paper will discuss the influences of volatile organic
compounds (VOC’s) and human and non-human components of hand
odor samples on the alerts produced by human scent identification
canines. The identification and quantification of the volatile odor
compounds present in the headspace of scent samples collected on pre-
cleaned cotton absorbers were obtained using SPME-GC/MS. The
absorber materials used in this study were pre-treated with a methanol-
modified supercritical fluid extraction (SFE) method to achieve
analytical cleanliness. The effects of temperature and light on stored
hand odor samples have also been evaluated. Real time polymerase
chain reaction (PCR) was used for the quantitative and qualitative
analysis of the human and non-human components of hand odor samples
collected on pre-cleaned stainless steel bars.

The present study demonstrates that using an optimized pre-cleaned
sampling material and storage conditions it is possible to get
reproducible inter- and intra-day VOC patterns for individuals and
sufficient variation between individuals for differentiation. Observed
VOC patterns are generally comprised of alcohols, aldehydes, ketones,
and esters. Additional work is needed to determine the role of an
individual’s microbial flora but initial results demonstrate some
variability in the identity and quantity of microbial populations which
may contribute to the VOC patterns observed. The obtained results will
be discussed in this paper.

Human Scent, SPME-GC/MS, VOC’s

B3 The Quantification of Drug Residues
and Drug Odorants Under Variable
Conditions Evaluated by SPME-GC/MS
and With Detection Canines

JoNell N. Aarons, BS*, Florida International University, 11200 S.W.
8th Street, CP 345, Miami, FL 33199; Inga Corbin, BS, Miami Dade
Police Department Crime Laboratory, 9105 Northwest 25th Street,
Doral, FL 33172; and Kenneth G Furton, PhD, Florida International
University, 11200 S.W. 8th Street, CP 345, Miami, FL 33199

This goal of this presentation is to describe ongoing research
involving the quantification of signature odor chemicals of narcotics and
the relative abundances of odorants based on the sample size, length of
exposure and degree of containment.

This presentation will impact the forensic community and/or
humanity by presenting the differences in odor recognition used by
detector dogs to locate controlled substances under varying conditions.

Narcotic odor is a result of odorant(s), which is/are characteristic of
a drug and detected by the olfactory receptors. Previous research has
established that certified law enforcement detector canines often do not
alert to the parent drug itself, rather they alert to by-products or
decomposition products. These products have been shown to be volatile
organic compounds (VOCs) used by detection canines to locate
controlled substances. For example, research into the odorants of
cocaine and MDMA has shown methyl benzoate and piperanol,

respectively to be responsible for detected odors by the majority of law
enforcement canines tested. This present study focused on evaluating
the relative abundance of the odorants emanating from specific narcotics
under varying conditions. The study also examined differences in odor
perception of canines based on sample size, degree of containment and
length of exposure.

The methodology involved included headspace solid phase micro
extraction (SPME) combined with gas chromatography/mass
spectrometry. Headspace SPME sampling makes it possible to obtain
consistent samples of VOCs above very small quantities of drugs as well
as very large samples. Headspace sampling was carried out using
variable sample sizes and variable containment scenarios ranging from
completely closed to completely open. The SPME GC/MS method
utilized a 70um Stable Flex™ Carbowax Divinylbenzene (CW/DVB)
SPME fiber (Supelco). This fiber has been previously determined,
experimentally, to meet optimum standards for narcotic laboratory
testing. Carbowax Divinylbenzene has proven effective in removing
volatiles from the headspace of illicit drugs. This research includes the
identification of the volatile headspace chemicals above a variety of
drug samples. The potentially variable levels of these volatile organic
compounds will be presented and examined.

The illicit drugs involved in this study included marijuana, cocaine,
and heroin. The active odor signature chemical of cocaine has been
confirmed to be methyl benzoate with threshold levels of 1-10 mg spiked
methyl benzoate or 0.1-1 ng/sec-odor diffusion. The level of signature
odor chemicals needed to initiate consistent alerts from law enforcement
detector dogs further enhances the significance of dog alerts to possible
controlled substances, because these levels are only present if significant
contamination occurs. The specific amounts and the variable levels of
the odor chemicals will be investigated to further justify this statement.

Current research has determined the highest composition of volatile
organic chemicals present in the headspace of marijuana to include a-
pinene, limonene, B-pinene, carene, and camphene. However based on
the individual samples of marijuana analyzed, the relative concentration
of a-pinene was seven times higher than the limonene with a ratio of
58:8. It was therefore necessary to determine the exact composition of
this odor in addition to its relative abundances, based on sample size.
Quantification of parent drug residues and drug odorants has also been
evaluated for different paper currencies (U.S. and Jamaican).

The results demonstrate that the sampling time, sample size,
containment vessel, and degree of containment can have an influence on
the ratio of VOCs observed. The significance of these results to drug
odor detection by law enforcement canines will be discussed. These
studies have not shown drug odorants to be present above paper currency
in general circulation supporting the theory that there is insufficient drug
contamination on paper currency in circulation to initiate an alert by a
properly trained law enforcement detector dog.

Odorants, Canine, Illicit Drugs

B4 Explosive Training Aid Variance
Affecting Canine Detection

Michael S. Macias, BS*, and Kenneth G. Furton, PhD, Florida
International University, Department of Chemistry and Biochemistry,
11200 SW 8th Street, Miami, FL 33199

The goal of this presentation is to present recent findings from an
ongoing study aimed at determining how varying the quantities and
presentation methods of high explosive and low explosive training aids
can affect the detectability of said training aids by trained law
enforcement detection canines. In addition, this study explores the
potential for the use of smokeless powders and Controlled Odor Mimic
Permeation Systems (COMPS) as training aid substitutes for high
explosives detection.
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This presentation will impact the forensic community and/or
humanity by demonstrating how the detection of the majority of high
explosives of interest can be accomplished using non hazardous training
aids by the optimal selection of smokeless powder samples combined
with selected COMPS developed.

This paper presents recent findings from an ongoing study aimed at
determining how varying the quantities and presentation methods of
high explosive and low explosive training aids can affect the
detectability of said training aids by trained law enforcement detection
canines. In addition, this study explores the potential for the use of
smokeless powders and Controlled Odor Mimic Permeation Systems
(COMPS) as training aid substitutes for high explosives detection.

The interest in odor detection is on par with the interest found for
many other forensic related fields of study. It has become a focused area
of research over the past number years because of its importance to the
forensic, law enforcement, and legal communities. Despite the
increasing number of instrumental methods for detection of these
characteristic chemical odors, the use of trained canines as biological
detectors remains one of the most widely accepted methods to reliably
detect explosives, drugs, arson, cadavers, mold, and human scent.
Therefore, detector-dog response is one of the major applications
involved with odor detection studies, both for the determination of the
chemical signature of individual odors to which these canines are
actually alerting, and to whether or not there is a common element
within different items to support the use of contraband mimics.
However, disputes still exist about the methods of training and the
compounds on which the dogs are trained. Some believe that
consistency in the quantity of the training aid compound is important
whereas others use varying amounts for training purposes. This study
addresses some of these issues.

Previous research has shown that trained law enforcement detection
canines that are trained on real representative samples containing actual
parent compounds of drugs and explosives can and will alert to mimics
based upon the dominant volatile odor compounds (VOC) found in the
headspace of the parent compounds. Laboratory and field studies of
drug dogs have demonstrated that they do not alert directly to the drugs
cocaine and 3,4-methylenedioxy-N-methylamphetamine (MDMA or
Ecstasy) but rather to methyl benzoate and 3,4-
methylenedioxybenzaldehyde, respectively. In the same manner, studies
have shown that explosives dogs do not alert directly to TNT based
explosives (such as military dynamite) and plasticized explosives (such
as C-4) but rather to 2,4-dinitrotoluene and 2-ethyl-1-hexanol,
respectively.  This shows the potential for alternative training
methods/aids to be used in place of the more dangerous and restricted
high explosives.

Using the theory based on the findings above, this study further
explores the nature of the presentation of explosives for detection
training and the affect that presentation quantity and accessibility have
upon the detection possibility for canines. This has been accomplished
by using SPME to measure the abundance of odors permeating various
size openings in the presentation containers. In addition, the abundance
of varying amounts of the explosive training aids was measured to
determine if and how much of a difference the dogs encounter during
training. The ability of solid phase micro extraction (SPME) to extract
volatiles from the headspace of forensic samples has been used in
conjunction with gas chromatography/mass spectrometry (GC/MS).
Overall, the results demonstrate that detection of the majority of high
explosives of interest can be accomplished using non hazardous training
aids by the optimal selection of smokeless powder samples combined
with selected COMPS developed.

Canine Detection, Smokeless Powders, High Explosives

BS Forensic Studies of Dye and Fiber
Degradation During Environmental
Exposure by Microspectrophotometry
and Capillary Electrophoresis/

Mass Spectrometry

Anthony R. Trimboli, BS*, Allyson A. Wells, BS, Jennifer J. Yiu, BS,
Heather M. Taylor, Amy R. Stefan, BS, Brandi L. Clelland, PhD, and
Stephen L. Morgan, PhD, University of South Carolina, 631 Sumter
Street, Columbia, SC 29208

After attending this presentation, attendees will have a greater
understanding about the forensic methods of fiber analysis, as well as the
extraneous factors that can complicate forensic comparisons.

This presentation will impact the forensic community and/or
humanity by providing a more qualitative and quantitative insight into
forensic fiber analysis. Explanations by trace evidence examiners for
observed differences in textile fibers as a result of environmental
exposure will be more convincing if accompanied by insight into
possible chemical or physical mechanisms.

Textile fibers found at crime scenes are rarely found in pristine
condition. The degradation of fibers and dyes can complicate the
forensic comparison between questioned (evidence) and known
(suspect) fibers. The objective of this research is to characterize changes
that occur in textile fibers as a result exposure to environmental
conditions including laundering and outdoor exposure to sunlight, heat,
and moisture. Fabric samples of the most commonly used fiber types
(cotton, polyester, nylon and acrylic) have been dyed with the most
commonly used dyes (reactive, disperse, acid and basic) and were
subjected to a variety of environmental conditions (washing, bleaching,
sunlight, heat, accelerated weathering, and natural weathering) and
subsequently analyzed to determine the effects of these treatments.
Fabric samples were exposed to outdoor weathering (Arizona and
Florida) and accelerated outdoor weathering (EMMA and EMMAQUA
equivalent to 3, 6, 9 and 12-months in hot-dry and hot-wet
environments). Samples were laundered with Tide®, Gain® and
Wisk®, each alone, with Clorox® (chlorine bleach), and with Clorox®
2 (peroxide bleach). Small scale investigations on the effect of pool and
sea water exposure are also being executed.

Fabric samples were retired from exposure at predetermined time
intervals of exposure and analyzed by UV/visible and fluorescence
microspectrophotometry. UV/visible and  fluorescence
microspectrophotometry affords the advantage of producing a distinct
spectral fingerprint that can be stored and recalled for further processing.
Spectral analysis of the changes in the dyed fiber spectra as a function of
the exposure duration is supplemented by further analysis of selected
samples using capillary electrophoresis/mass spectrometry. The
advantages of CE over other analytical techniques are high separation
efficiency, high selectivity, short analysis times/high sample throughput,
simplicity and ease of automation, low organic solvent
consumption/waste, low sample amounts required (<50 nL injected), and
relatively low running costs. The efficiency (expressed as the number of
theoretical plates) of CE is around 105-10° m-!, compared to around 105
m-! for HPLC and 103 m! for gas chromatography. In addition, CE
capillaries are reusable, inexpensive, and can be used at a higher pH than
most silica-based HPLC columns. Adding MS to a CE-DAD system
adds qualitative identification capability (molecular mass) to the
information gained from CE. Using this system, multiple dye
components were analyzed at low concentrations in fiber dye extracts.

Explanations by trace evidence examiners for observed differences
in textile fibers as a result of environmental exposure will be more
convincing if accompanied by insight into possible chemical or physical
mechanisms. A representative sampling of the environmentally exposed
samples will be analyzed using automated micro-extraction techniques
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followed by separation using capillary electrophoresis and analysis of
the degraded dyes and deposited chemicals using mass spectrometry.
Using these techniques, the level of changes induced by environmental
exposure will be assessed, and also insight gained into the chemical
natures of the degradation and deposition products. This chemical
understanding will also assist in interpretation of spectral data and
enhance the forensic significance of the results.

Fiber Analysis, Capillary Electrophoresis/Mass Spectrometry,
Microspectrophotometry

B6 (GC-)IRMS Applications for Jeans
and Motor QOil Investigations

Gerard J.Q. van der Peijl, PhD*, Netherlands Forensic Institute of the
Netherlands Ministry of Justice, PO Box 24044, The Hague, 2490 AA,
The Netherlands

After attending this presentation, attendees will have gained an
appreciation of the strong potential of (GC-)IRMS for forensic
investigations.

This presentation will impact the forensic community and/or
humanity by demonstrating new, interesting forensic applications of the
IRMS isotopic techniques that have been developed and are
demonstrated to result in much more strongly discriminating methods
for forensic applications.

Introduction: IRMS is based on measuring very exactly isotope
ratios for the lighter elements. The ratios of these elements vary
geographically and are also influenced by chemical, physical, and
biological processes.  This variation offers potentially extra
characteristics in the forensic characterization and comparison of
materials. Forensic IRMS-applications in general are still in their
infancy. In this presentation some initial results are presented for IRMS
method development for blue jeans investigations and (GC-)IRMS
analysis of motor oils.

Blue jeans: Fibers are important contact microtraces and as such
investigated in forensics. Presently for blue jeans, only fiber class
characterization investigations are made and no blue jeans fiber
comparison is performed as for other fiber investigations. Similar to LA
ICPMS, it may be possible to use a technique such as LA-IRMS for
comparison of single fibers.

To explore the potential of a LA-IRMS method development, as a
first step 24 samples of 20 used blue jeans were analyzed by EA-IRMS
(82H, 813C and 8180, separate triple measurements for each sample).
Jean samples are denoted by J1-J24 and brands used were Blue Ridge
(Hij), Calvin Klein, Calzoni, (Holland design), Capsize rough choice,
Jinglers, Laura, Levi Straus 501, NAF NAF, Palomino as well as some
unmarked brands. Mean results of triple measurements are presented.

In these analyses EA-IRMS results vary widely with relatively
large standard deviation (s) values (range, in brackets s-values): §2H -
13.6:-62.6 (1.4), 313C -24.78:-26.31 (0.09), 3180 25.13:38.30 (0.18)
(%0). Most samples are discriminated in this way.

The high discrimination obtained in this experiment demonstrates
the high potential of a LA-IRMS application for blue jean fibers.

Motor oils: The characterization of hydrocarbon mixtures using
GC-IRMS is of interest for various forensic areas: the characterization of
motor oil as e.g. transferred in hit and run incidents when a car drives
over a body, the comparison of weapon oil as transferred in gun
incidents, the environmental forensics investigation of oil spills and
migration through the soil and lastly comparison of hydrocarbon
mixtures in arson residues with suspect accelerants from a suspect.

To explore the potential of a GC-IRMS method development, as a
first step, 23 different samples of nine motor oil brands and types were
analyzed by EA-IRMS (82H and §!3C, separate triple measurements for

each sample). Motor oils are denoted by M1-M23 and types used were
from the brands Shell (Helix Plus, Helix Super and X100 Super), BP
(Visco02000), Total (Quartz 5000), Valvoline (Turbo V), Castrol (GTX
Magnatec), Gamma (Extra), and EIf (Competition STI). Mean results of
the triple measurements are presented.

The EA-IRMS results vary widely with smaller standard deviation
values than for the jeans: 82H -92.0:-128.5 (0.6), §13C -26.55:-29.71
(0.03) (%o). For most products (motor oils from the same brand and
type) a clustering of results could be observed such as for Shell Helix
Super, Shell X100 Super, or BP Visco 2000. An exception appears to be
Castrol GTX Magnatec with a high inter sample variation. Further
experiments will be required to investigate e.g. links with variation
between production batches.

Motor oil aliquots were applied to white cotton materials, then
extracted using petroleum ether simulating e.g. motor oil sample
collection from a T-shirt after a hit, and run incident. The extracts as
well as dilutions of original motor oil samples were analyzed for §13C
using a GC-IRMS instrument. Chromatographic results for two
duplicate experiments using a Shell X100 Super motor oil demonstrate
the repeatability of the experiments. For data processing the
chromatogram was divided into four segments that were integrated
separately and converted into §!13C values. In this way four motor oil
‘fractions’ are created for which the §!13C values were determined.
Therefore representation of all hydrocarbon compounds is not attempted
but integrated values, used.

EA-IRMS measurements for both the jeans and motor oil samples
were performed at Iso-Analytical Ltd (Sandbach, UK) without further
sample preparation. The IRMS used was a Europa Scientific Geo 20-20
instrument. GC-IRMS measurements were performed at TNO-NITG
(Utrecht, The Netherlands) using a Thermo Electron Delta Plus XP GC-
IRMS instrument.

IRMS, Motor Oil, Jeans

B7 The Forensic Analysis and Comparison
of Mineral Oils Using GC-MS

J.PR. Duchesne, BS*, Centre of Forensic Sciences, Northern Regional
Laboratory, 70 Foster Drive, Suite 500, Sault Ste. Marie, ON P64 6V3,
Canada

After attending this presentation, attendees will learn: (1) how
mineral oils can be extracted from forensic samples and analyzed using
GC-MS; (2) a scheme for the categorization of mineral oils based on
their unresolved peak envelope (UPE); and (3) what types of products
could potentially produce similar GC-MS results.

Little work has been published on the GC-MS analysis of mineral
oils. This presentation will impact the forensic community and/or
humanity by providing an efficient method for identification of mineral
oils using GC-MS and also discusses the results of a comparison study
carried out between several brands and types of mineral oil products.

Mineral oils are used primarily as lubricants in a wide variety of
applications and are derived from crude oil. Because of their
comparatively low volatility, it is not possible to analyze mineral oils by
the headspace methods most commonly used to analyze volatile
ignitable liquids and a separate method of analysis is therefore required.

A gas chromatography-mass spectrometry (GC-MS) method for the
analysis and identification of mineral oils in forensic casework is
presented. Mineral oil is applied to one surface of samples of wood and
is immersed in hexane for approximately %2 hour. The extracts are then
filtered and concentrated prior to GC-MS analysis using a DB-1 or
equivalent column. Using this technique, mineral oils generate a
characteristic unresolved peak envelope (UPE). Identification of
mineral oil is based on the presence of a UPE eluting approximately
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between eicosane (normal C20) and tetracontane (normal C40) with an
almost entirely aliphatic composition.

A series of tests was carried out in which pieces of wood were
spiked with various quantities of mineral oil and then extracted with
hexane. Using this simple extraction, as little as 1 pL of oil spiked onto
wood could be detected.

A total of 61 mineral oil products were studied and their
chromatograms were compared to assess their differentiability by GC-
MS. It was not possible to determine the application type, brand, or
grade of oil from the base oil chromatogram; however the oils studied
were sorted into nine classifications based on UPE shape. All possible
pairs of the 61 oils were compared on the basis of their UPE shapes,
resolved peak detail and carbon range. Of the 1830 resulting pair
comparisons, only 26 pairs were indistinguishable and only one of these
26 indistinguishable pairs was between oils that were unrelated by brand
or manufacturer. In other words, 1804 (approximately 98.6%) pair
comparisons had distinguishable UPE.

Oils that had been used, aged, and weathered by flame
impingement could still be identified as mineral oil.

Other heavy petroleum-derived products were analyzed to
determine whether or not they showed any similarity to mineral oils by
this GC-MS analysis. Creosote, roofing tar, and un-evaporated diesel
fuel did not produce a UPE characteristic of mineral oils. 50%
evaporated diesel fuel was found to produce a UPE similar to mineral
oil, however, its earlier UPE retention time range and its predominant
normal alkane series (n-C12 to n-C26) provided means of differentiating
it from mineral oil.

Petroleum jelly and lubricant greases were also analyzed and it was
found that this technique effectively differentiated petroleum jelly, but
not greases, from mineral oil. Casework examples will be presented.

This research describes an effective analytical technique for the
analysis and comparison of mineral oils in a forensic context.

Mineral Oil, GC-MS, Forensic

B8 Comparison of Femtosecond (fs) vs.
Nanosecond (ns) Laser Ablation Sampling
Coupled to ICP-MS for the Analysis of
Glass and Other Matrices of Interest to
Forensic Scientists

Benjamin E. Naes, BS*, Florida International University, Department
of Chemistry and Biochemistry, 11200 SW 8th Street, CP194, Miami,
FL 33199; Jhanis Gonzalez, PhD, and Richard Russo, PhD, Lawrence
Berkeley National Laboratory, Environmental Energy Technologies
Division, 1 Cyclotron Road, Building 70R0108B, Berkeley, CA 94720;
and José R. Almirall, PhD, Florida International University,
Department of Chemistry and Biochemistry, 11200 SW 8th Street,
CP194, Miami, FL 33199

After attending this presentation, attendees will be able to
understand the role of laser ablation ICP-MS and its impact on forensic
elemental analyses.

This presentation will impact the forensic community and/or
humanity by observing how laser ablation ICP-MS is great
complimentary elemental technique to aid in solving trace evidence
related crimes.

This presentation will investigate the utility of femtosecond laser
sampling prior to ICP-MS for the elemental analysis of glass and other
matrices.

Laser Ablation Inductively Coupled Plasma Mass Spectrometry
(LA-ICP-MS) has become an important tool for the elemental

characterization and sourcing of samples of various matrices, including
those of forensic interest. Due to its direct sampling capabilities, LA-
ICP-MS offers many advantages over traditional dissolution
methodologies. Such advantages include less sample consumption
(nanograms compared to micrograms for dissolution techniques), the
elimination of time-consuming and often dangerous sample preparation
steps, an elimination of the contamination issues associated with
digestion methods, and a reduction in spectral interferences. The major
disadvantages of LA-ICP-MS include the requirement of matrix
matched standards necessary for quantification, and the potential for
elemental fractionation.

Many research groups have focused on the fundamentals of laser
ablation in order to maximize both accuracy and precision; laser
properties (i.e., laser-to-sample interaction), as well as sample transport
from the laser ablation chamber to the ICP, remain important factors in
minimizing fractionation. Therefore, when utilizing LA-ICP-MS,
method optimization is crucial. Extensive research has well established
that LA-ICP-MS is an excellent complementary technique to refractive
index measures and fracture matching in association with forensic glass
examination.! Glass examination continues to be an important tool in the
investigation of many crimes of interest to the forensic community,
including hit-and-run accidents, burglaries, and homicides.

The research presented compares the use of two different LA-ICP-
MS systems, one in which a femtosecond (fs) laser is used and another
that utilizes a nanosecond (ns) laser source for the analysis of glass.
Previous research suggests that for nanosecond laser ablation, the
ablation rate (the mass ablated per laser pulse) and fractionation is
directly related to the sample matrix; thus, use of matrix matched
standards is necessary for quantification.2.3 Femtosecond laser ablation,
due to its shorter pulse duration, greatly reduces thermal damage to the
sample. As a result, there is a significant reduction in sample melting,
which is believed to be the cause of the nonstoichiometric ablation
(fractionation) associated with using nanosecond laser sources.2-3 While
there are matrix matched standards available for glass; this is not the
case for most matrices of interest to forensic scientists.

The overall question is whether or not femtosecond laser ablation
can significantly improve accuracy, precision, and discrimination power
and, moreover, whether a femtosecond laser ablation system can be used
for the analysis of samples without the need for matrix matched
standards. Several parameters are considered in an attempt to answer the
question. Both fs and ns sampling will be used in the analyses of
certified glass standards as a means to assess accuracy, precision, and
limits of detection for the analysis of these standards. A second study
will determine the discrimination power (via pairwise comparison
analysis) associated to each of the two laser ablation systems wherein 37
previously analyzed casework glass samples from windshields and
architectural glass will be analyzed. A second discrimination study
presents the results of the analysis of a set consisting of 41 vehicle
windows collected between 1995 and 2005. Furthermore, the natural
homogeneity/heterogeneity within a single pane of glass, namely a
single windshield and a single pane of architectural glass will be
presented. Finally, the use of a fs laser system without an internal
standard in glass is evaluated, as this approach would increase the
application of LA-ICP-MS to other matrices of interest to forensic
scientists.

References:

I Trejos T, Montero S, Almirall JR (2003) Anal Bioanal Chem
376:1255-1264

2 Russo RE, Mao X, Liu H, Gonzalez J, Mao SS (2002) Talanta 57:
425-451

3 Russo RE, Mao XL, Liu C, Gonzalez J (2004) J Anal At Spectrom 19:
1084-1089
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B9 Distributions of Elemental Concentrations
Within Individual Sheets of Float Glass

Maureen C. Bottrell, MS, and Jodi B. Webb, MS, FBI Laboratory,
Trace Evidence Unit, 2501 Investigation Parkway, Quantico, VA
22135; and Robert D. Koons, PhD*, and JoAnn Buscaglia, PhD, FBI

Laboratory, Forensic Science Research Unit, FBI Academy, Quantico,
VA 22135

The goal of this presentation is to provide attendees with a context
within which to make statistical inferences concerning the compositional
similarity of fragments recovered from a broken sheet of glass.

This presentation will impact the forensic community and/or
humanity by presenting data and concepts that are fundamental to the
proper selection of match criteria when performing elemental
compositional comparison of glass fragments.

Statistical criteria used for the comparison of element
concentrations in glass fragments are typically based upon assumptions
concerning sample homogeneity, the distributions of element
concentrations, and independence of variables. In order to test these
assumptions, a study has been performed in which the concentrations of
a number of major, minor, and trace elements were determined in
representative samples from three sheets of float glass. Representative
samples from three panes of glass, a 4’x4’ pane of ¥4” nontempered float
glass and two tempered automobile side windows, were selected for
analysis after dividing the sheets into squares using a grid pattern. The
concentrations of up to 40 elements were determined using solution-
based ICP-AES and direct solid sampling by LA-ICP-MS and LIBS.
The number of replicate samples analyzed from each selected grid
square was selected according to the characteristics of the sampling
method. For example, larger fragments are required for a dissolution
method than for laser sampling, so fewer replicates are needed to obtain
a representative sample. The resulting data were evaluated graphically
and by statistical tests, including ANOVA and Tukey’s HSD, to
determine where significant elemental differences exist within a given
sheet.

The results of this study provide data that can be used to provide
insight into several aspects of the evaluation of compositional data in
glass. First, the results indicate the relative capabilities of the three
analytical methods used, including the effects of sample size on the
analytical precision and the perceived lack of homogeneity in some glass
sheets. The nested ANOVA data evaluation helps to ascribe observed
variations in element concentration to analytical imprecision and source
heterogeneity. Second, the distributions of the analytical data, including
precision measures on each data point, provide insight into whether the
results meet certain statistical requirements, such as data normality
required for a t-test. Finally, the multiple measures for each source allow
the use of leave-one-out methods to evaluate the effectiveness of several
match criteria, by directly measuring the frequency of false exclusion
errors with each criterion. The data also prove particularly useful for
evaluating methods of minimizing the combined error effects prevalent
in multivariate comparison schemes.

Glass, Elemental Analysis, Statistics

B10 Combating the Illegal Gold Trade

Using Chemical Profiling

Roger D. Dixon, MSc, Forensic Science Laboratory, South African
Police Service, Private Bag X620, Pretoria, Gauteng 0001, South
Africa; Henriétte Ueckermann, MSc*, Institute of Food Research,
Norwich Research Park, Colney, Norwich, Norfolk NR4 7UA, United
Kingdom; and Herman J. Espach, Lionel L. De Jager, MSc, and James
R. Roberts, PhD, Forensic Science Laboratory, South African Police
Service, Private Bag X620, Pretoria, Pretoria, Gauteng 0001, South
Africa

After attending this presentation, attendees will be made aware of
the need for a procedure for the elemental and isotopic profiling of gold
in South Africa and worldwide for provenance determination and the
anticipated benefit to be gained from the successful implementation of a
standard procedure to achieve this. Attendees will be introduced to
relevant analytical techniques, and informed of current results and
conclusions. Many other fields of analytical chemical investigation
follow similar procedures, and still many more could potentially benefit
from such profiling methods.

This presentation will impact the forensic community and/or
humanity by demonstrating how an international network following
universally accepted standard operating procedures is necessary to
cooperatively fight precious metals theft at an international level.

The theft of gold-bearing material from the mines and plants of the
Witwatersrand Basin is estimated to cost the South African gold industry
R1 billion per annum, or between 0.8 and 1.6% of the annual world
production of gold. As a result, identifying the original source of
precious metal materials recovered during police operations is of huge
financial interest, and intelligence gained in this manner also provides
assistance in combating the syndicates profiting from and enabling gold
theft.

Determining the profile (“fingerprinting”) of gold-bearing material
is a technique involving the determination and quantification of minor
and trace components in the gold for provenance determination. This
allows for unique characterization of materials from ores and precious
metal minerals to flotation concentrates, smelter products, materials at
different steps in the refining process, and finally the commercially
available products.

Analytical procedures for comprehensive chemical analysis vary
depending on the type and amount of material available. Routinely,
XRF and ICP-OES are used for major element determination; ICP-OES
is used for trace elements in metallic matrices; quadrupole ICP-MS is
used for selected trace and ultra-trace element determinations in
solution; and laser ablation time of flight ICP-MS is used to measure
element ratios, as well as to detect in-situ microscopic phenomena that
might be distinctive. In special cases mineralogical characteristics are
identified by any combination of polarized light microscopy, scanning
electron microscopy and XRD.

An extensive collection of samples from gold producers and
deposits across southern Africa and elsewhere in the world has been
established at the Forensic Science Laboratory in Pretoria. In addition,
gold seized from illegal sources for which the provenance is known has
been included in the collection. This collection is continually updated.
These samples are analyzed using the techniques described above and
the results are entered into a database that is linked to purpose-built
statistical software. The software applies and compares two different
statistical techniques in source-identification, to ensure consistency.
Firstly the similarity, or dissimilarity, between a questioned sample and
all other samples in the database is assessed and calculated as distances
between each pair, and a probability for correct allocation is determined.
The second procedure is based on Principle Component Analysis and the
comparison of unknown and reference data in n-dimensional space.
This allows allocation of individual analyses to material groups and
probabilities are allocated for similarity to other data in the database.
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This statistical analysis of the database has shown that, dependant
on the size and representivity of the sample populations, it is possible to
clearly discriminate between gold from within various parts of the
Witwatersrand Basin, and between the Witwatersrand Basin and gold
from other southern African and world-wide sources, both in the native
and processed forms. Furthermore, there is a clear discrimination
between bullion, manufactured gold alloys, and illegally produced gold.
This ability to thus determine the provenance of gold, whether within the
borders of South Africa or across borders, promises to add value to
combating the illegal gold trade, and organized criminal networks on an
international level.

Gold Profiling, Provenance Determination, Chemical
Fingerprinting

B11 Laboratory Experiments for the
Optimization of Non-Contact Human

Scent Sampling

Paola A. Prada, BS*, Allison M. Curran, PhD, and Kenneth G.
Furton, PhD, Florida International University, University Park
Campus, CP 345, Miami, FL 33199

After attending this presentation, attendees will understand the
importance of careful absorber material selection in the field of human
scent evidence collection as well as the scientific validation and
optimization of the Scent Transfer Unit (STU-100) as a viable collection
medium in non-contact human sampling.

This presentation will impact the forensic community and/or
humanity by demonstrating the importance of careful selection of
absorber material for scent evidence collection as well as the evaluation
of the most efficient flow rate for maximum trapping capabilities of the
scent sorbent material in question. Furthermore, it provides the forensic
community with a scientific approach to the usefulness of the Scent
Transfer Unit (STU-100) as a scent collection device for actual canine
field sampling.

The increased use of human scent in criminal investigations has
launched this type of evidence as a viable forensic tool to establish
associations between individuals and crime scenes. Human scent
discrimination by canine can be admitted into court as per the Kelly/Frye
rules of evidence if the person utilizing the technique uses the correct
scientific procedures and the methods used by the dog handler are
reliable. Traditionally, human scent can be described as a combination
of volatile compounds released from the body which are directly
affected by factors such as heredity, environment, and bodily functions.

As it relates to the collection of human scent, some law
enforcement agencies within the U.S. are implementing a portable
device referred to as the Scent Transfer Unit (STU-100) for non-contact
human scent sampling. The concept for the operation of this collection
device lies in the idea that scent can be transferred from one surface to
another with or without direct contact. The STU-100 uses dynamic air
flow to capture human scent from the object of interest onto a sterile
gauze medium. The Scent Transfer Unit allows for the ability to perform
non-contact sampling using dynamic airflow and, thus, the collection of
human scent from objects without contaminating or altering the object of
interest. The materials and the methodology employed for scent
collection have not been previously optimized or standardized within the
law enforcement community. This study presents various laboratory
experiments designed to optimize sample collection methods with a
focus on enhancing the reliability of the Scent Transfer Unit as an
instrument for collecting human scent evidence. The STU model used
in this project has been modified to include a Teflon coated hood and an
air flow controller. Various absorber materials of both natural and
synthetic fiber composition were evaluated to optimize the flow rate

speed for collecting scent samples above a standard mixture of
previously reported human scent originating volatile organic
compounds. The nine different airflow rates, with air flow ranges that
have been determined to be 27.3 - 46.7 ft3/min, were evaluated to
establish the speed which will produce the greatest trapping efficiency of
the standard mixture of compounds, which vary in functionality and
include a range of molecular weights. The compounds within the
standard mixture consisted mainly of five groups by functionality:
alcohols, aldehydes, alkanes, acid esters, and ketones. Some of these
compounds included: 2-furanmethanol, phenol, 2-furancarboxaldehyde,
nonanal, decanal, 6-methyl-5-hepten-2-one, 6,10-dimethyl-5,9-
undecien-2-one, octanoic acid methyl ester, and hexanedioic acid,
methyl ester. The selection of the organic volatile compounds in the
standard mixture was based on a previous population study investigating
hand odor samples taking the highest frequency compounds detected
into consideration.

Headspace solid phase micro-extraction in combination with gas
chromatography / mass spectrometry (SPME-GC/MS) has been utilized
as the instrumental approach for the analysis of the non-contact standard
mixture airflow samples. The different absorber materials implemented
in the experiments were pre-treated using a methanol-modified
supercritical fluid extraction (SFE) procedure to ensure the analytical
cleanliness of the collection material prior to use. The collection process
consisted of placing the STU-100 device approximately 1-inch away
from a 10 mL glass vial containing the standard mixture and
consequently running the airflow system at varying speeds directly
above the mixture for a period of 1 minute, as formulated to mirror the
Federal Bureau of Investigation’s Standard Operating Procedure for the
collection of human scent evidence. These samples were analyzed for a
period of 21 hours wusing a divinylbenzene/carboxen on
polydimethylsiloxane SPME fiber prior to GC/MS analysis. The
experiments were conducted both indoors in a laboratory environment of
approximately 25°C and relative humidity of 45% as well as outdoors at
an approximate temperature of 35°C and relative humidity of 90% in
order to evaluate the effects of environmental contamination on the
collected scent pads. The optimal flow rate was chosen based on both
the presence and abundance of the compounds of interest.

Human Scent Evidence, Scent Transfer Unit (STU-100),
SPME-GC/MS

B12 Comparison of the Volatile
Biomarkers From Biological

Specimens for Profiling Potential

Maiko Kusano, BA*, and Kenneth G. Furton, PhD, Florida
International University, 11200 SW 8th Street, Miami, FL 33199

After attending this presentation, attendees will understand the
difference between the volatile organic compounds present in different
biological samples as well as how to evaluate the profiling potential of
volatile biomarkers in blood, breath, buccal cells, sweat, and urine for
metabolic profiling.

This presentation will impact the forensic community and/or
humanity by demonstrating how the analysis of VOCs in biological
fluids can reveal interesting diagnostic properties of different
biomarkers, differentiating populations (i.e., healthy vs. illness) as well
as how biological evidence collected may be useful for human
identification in terms of matching individuals to odor from a crime
scene. Volatile organic components of human scent play important roles
in scent association between a person and evidence. Human scent
identification line-ups are possible as each person has distinctive odors.

The purpose of this poster is to provide the forensic community
with a comparison between the volatile organic compounds present in
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different biological samples. The goal of this research is to evaluate the
profiling potential of volatile biomarkers in blood, breath, buccal cells,
sweat, and urine for metabolic profiling.

The human odor is made up of a variety of organic compounds such
as aldehydes, alcohols, alkanes, esters, fatty acids, and ketones. Volatile
organic compound (VOC) analysis in biological samples such as expired
air (breath), sweat, blood, and urine has been used for various
applications such as toxicology, medicine, and forensics. Over the
recent years interest has increased regarding the identification of VOCs
for metabolic profiling or diagnostic potentials for certain diseases that
are known for its association with distinct odor.

Identification of target odor compounds can provide valuable
information to both the medical and forensic communities. From the
medical perspective, analysis of VOCs in biological fluids can reveal
interesting diagnostic properties of different biomarkers. In addition to
the disease diagnostic potential, analysis of VOCs in biological samples
may be useful in differentiating populations (i.e., healthy vs. illness).
From the forensic perspective, biological evidence collected may be
useful for human identification in terms of matching individuals to odor
from a crime scene. Volatile organic components of human scent play
important roles in scent association between a person and evidence.
Human scent identification line-ups are possible as each person has
distinctive odors. Canines have the ability to discriminate human scent
because people smell different.

Because odor signatures are unique, human scent evidence provides
an invaluable means of aiding in the identification of possible suspects.
Law enforcement agencies have utilized visual line-ups to identify
suspects for decades. However, visual line-ups may be impractical at
times when individuals alter their appearance. It is also true that eye-
witness testimony has come under increasing scrutiny over the past
years because of its unreliability. Scent evidence remains constant, and
whereas physical evidence such as blood and hair can be removed from
the crime scenes, scent evidence may linger for a longer period of time.

Curran et al. have detected and identified the VOCs present in
human odor from sweat samples using solid phase micro-extraction gas
chromatography mass spectrometry (SPME-GC/MS). They have shown
that human scent is a combination of various compounds differing in
ratio from person to person as well as other compounds that varied
among individuals. These differences in compounds and ratios have not
yet been extended to different biological specimens beyond sweat and
hand odor.

There is currently no direct comparison made between the volatile
organic compounds present in different biological samples (blood,
breath, buccal cells, sweat, and urine). Therefore the question of
matching VOCs present in human scent compounds across various
biological samples still remains unanswered. In this study SPME-
GC/MS was utilized to extract, separate, and identify the volatile
components from the collected biological samples. The purpose of this
research is to evaluate the potential of headspace SPME-GC/MS for
profiling VOCs from different biological samples.

Collections of biological specimens were optimized. Hand odor
samples were collected on a pre-treated 2 x 2 sterile gauze pad. Expired
air was sampled in a Teflon breath sampling apparatus. Whole blood
was obtained by finger stick sampling and collected into capillary tubes.
Urine and buccal cell specimens were collected under typical forensic
evidence collection methods, which were immediately transferred into
10 mL headspace vials. It has been shown that the abundances of the
VOCs from hand odor samples can be used to differentiate individuals.
Other biological specimens show some common VOCs but also
significant differences. The differences observed for the VOCs from
different individuals and different population sets has potential for use in
characterizing the individual, but additional samplings and a larger
population study is needed to make conclusions regarding this potential.

Human Scent, Volatile Biomarkers, SPME-GC/MS

B13 Evaluation of a Hand-Held Raman

Instrument for Identification of
Hazardous Substances

Brian Eckenrode, PhD*, FBI, Counterterrorism and Forensic Science
Research Unit, Bldg. 12, FBI Academy, Quantico, VA 22135; Mark
Sabo, PhD, Catawba College, 2300 West Innes Street, Salisbury, NC
28144; Lauren Abendshein, BS, ORISE Visiting Scientist,
Counterterrorism and Forensic Science Research Unit, Building 12,
Quantico, VA 22135; Edward Bartick, PhD, FBI, Counterterrorism and
Forensic Science Research Unit, Building 12, FBI Academy, Quantico,
VA 22135; Jarrad Wagner, PhD, FBI, Hazardous Materials Response
Unit, FBI Laboratory, Quantico, VA 22135, and Kelly Mount, MS, FBI,
Explosives Unit, FBI Laboratory, Quantico, VA 22135

After attending this presentation, attendees will understand the
strengths and limitations of a rapid method for bulk identification of
hazardous substances using Raman spectroscopy.

This presentation will impact the forensic community and/or
humanity by increasing awareness of the strengths and limitations of a
hand-held Raman instrument for bulk identification of hazardous
substances.

Raman spectroscopy is a rapid, powerful, non-destructive
analytical technique that is being used by hazardous materials and
explosives response teams to assist in the identification of unknown
substances in the field. Portable instruments have been used to attempt
to identify hazardous chemical and biological materials, drugs,
explosive compounds, and unstable substances sensitive to light, heat, or
shock. In response to current needs, Ahura Corporation designed the
First Defender™ - a hand-held, light-weight, self-contained Raman
spectrometer for rapid material analysis. The Counterterrorism and
Forensic Science Research Unit, the Hazardous Materials Response
Unit, and the Explosives Unit at the FBI Laboratory have joined to
conduct a performance evaluation of the First Defender™ as tool for
field investigative purposes. This presentation will report on the
accuracy of the hand-held Raman unit in the analysis of known pure
substances and mixtures.

Field Investigative, Unknown Identification, Raman Spectroscopy

B14 Effect of Cyanoacrylate on DNA

Typing of Human Fingerprints

Sorada Pitilertpanya*, and Timothy Palmbach, JD, University of New
Haven, 300 Boston Post Road, West Haven, CT 06516

After attending this presentation, attendees will learn the best
method for recovery of human DNA from superglue fuming fingerprints.

This presentation will impact the forensic community and/or
humanity by describing the best method for recovery DNA from
fingerprints.

The purpose of this experiment is to know the effect of superglue
fuming on the object to enhance fingerprints but still allow for recovery
of DNA from the person.

Cyanoacrylate or superglue is one of the most well-known methods
for detection of latent fingerprints in forensic analysis. It works well on
non-absorbent surfaces. Fingerprints are composed of many complex
chemical components such as amino acids, fatty acids, hydrocarbons,
and proteins. The epithelial cells can be found on the print residue by
sloughing off the skin surface through rubbing of the skin or through
direct contact with a substrate. In some cases, the detection of
fingerprints at the crime scene is useless because of smudging of the
prints or many fingerprints appear on the object at the same point so
detection of DNA from the fingerprints may be more useful. The use of
Polymerase Chain Reaction (PCR) analysis has allowed small quantities
of DNA to be detected.
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The recovery of human DNA from soda cans that have been
previously treated with cyanoacrylate or superglue to enhance latent
fingerprints is possible. For these experiments, The QiaAmp (Qiagen,
Valencia, CA, USA) extraction kit was used extract DNA by using a
tissue extraction method and elution buffer of 30 puL per one sample.
The DNA samples were amplified with AmpF/STR® Cofiler™ kit
(Applied Biosystems, Inc. Foster City, CA USA). In the experiments,
two types of chambers were used. The first one was a portable plastic
chamber and superglue wand that can be used in routine forensic
laboratories or at crime scenes. The second one was a CYANOSAFE™
Filtered Cyanoacrylate Fuming Chamber (Sirchie® Fingerprints
Laboratory, Inc. Youngsville, NC, USA) which is the automatic
superglue fuming chamber. It needs only a small amount of superglue
and some water put in a small cup and preset the time. Both chambers
provide good results of superglue enhancement on the fingerprints and a
DNA profile. The profiles from superglue fuming in the plastic chamber
with the superglue wand for 30 minutes gave good fingerprint patterns.
Fingerprints can be seen clearly and can be swabbed by using a cotton
bud soaked with acetone. The use of acetone to recover the DNA from
a fingerprint sample is not a standard practice in most forensic
laboratories that use water, a saline solution, or scraping for recovery.
DNA can be extracted from fingerprints fumed with superglue from 20-
40 minutes. The best results came from fuming for 20-30 minutes. The
more superglue used, the worse the DNA profile results. The DNA
results were both full and partial profiles depending on the quality of the
fingerprints. From these experiments, It was determined that
fingerprints on dry surfaces gave better DNA profiles than from wet
surfaces. Although a wet surface gives partial profiles, it displayed
variable results for recovery from experiment to experiment. From some
experiments, DNA can be extracted from a single fingerprint but it was
often a partial profile. The more fingerprints combined together into one
sample, the better the DNA profile results suggesting recovery of DNA
is from very few cells (low copy number approach). The negative
control untreated fingerprints provided better DNA profiles than the
superglue fuming fingerprints showing it is the fuming process and
sample recovery technique that affects the DNA test.

Cyanoacrylate or superglue affected the extraction of DNA by
decreasing the quantity of DNA. However, using acetone and by
combining fingerprints, DNA can be extracted and results obtained from
the superglue fuming fingerprints.

Cyanoacrylate, Fingerprints, DNA

B15 Experiments in Forensic Science

Administration Help in the Design
of Error Discovery

Roger G. Koppl, PhD*, Fairleigh Dickinson University, Silberman
College of Business M-MS2-02, Madison, NJ 07940, Lawrence
Kobilinsky, PhD, John Jay College of Criminal Justice, 445 West 59th
Street, New York, NY 10019, and Robert Kurzban, PhD, University of
Pennsylvania, Department of Psychology, 3815 Walnut Street,
Philadelphia, PA 19104-6196

After attending this presentation, attendees will learn how
experiments in forensic science administration can inform the design of
error-discovery mechanisms. This knowledge can be implemented by
creating cross-lab control measures that support self-policing
mechanisms in forensic science.

This presentation will impact the forensic community and/or
humanity by revealing both the correct principles and fine details of how
to institute cross-lab control measures to reduce error rates in forensic
science and other areas. Reducing error rates in forensic science will
benefit society by improving justice. Reducing error rates in medical
testing will benefit society by improving health. Mistakes in medicine
and the criminal justice system are costly. The project will benefit

society as a whole by lowering incidence of such mistakes and thus their
cost. Further benefits to society are likely to follow from the application
of the methods and principles of the study to other lab-based social
processes such as the lab-based natural sciences.

All lab-based social processes including pure science, medical
testing, drug screening, and forensic science are subject to errors. None
has an error rate of zero, in spite of the best efforts and intentions of
participants in them. There are many causes for errors in lab-based
social processes, all rooted in the simple fact that humans are imperfect.
Important among these reasons is the relationship between the decision
making of lab personnel and the organizational structure of any lab-
based social process. Participants in lab-based social processes respond
to the structure of the network relating one lab to another. In pure
science there is a complex set of network relationships among labs,
whereby results produced in any one lab are subject to challenge from
other labs. This network structure creates a self-policing system that
seems to have improved the reliability of pure science. In forensic
science and some other areas, the results from any one lab are unlikely
to be challenged by any other lab.

The radical difference in network structure in forensic science and
pure science suggests the possibility of reducing error rates in forensic
science by altering its network structure to look more like that of pure
science. This conjecture is strengthened by the apparent facts
concerning errors in pure science. The errors that do occur seem to be
concentrated where reproducibility is hardest and where, therefore, the
network structure of pure science is weakest.

In the past, there has not been enough reliable, empirically
grounded scientific knowledge of the relationship between lab
performance and network structure. Improving the reliability of lab-
based social processes means improving such knowledge. Improved
knowledge will make it possible to develop improved procedures and
protocols for crime labs and other areas. The procedures and protocols
emerging from the project under discussion go beyond what can be
applied within a given lab to involve redesigning the network structure
of the lab system.

The presentation explains how the research team is using
experimental techniques to study the connection between error rates and
network structure. Results so far suggest a strong connection and the
possibility of reducing error rates through a reorganization of the
network structure of forensic science. The practical implication is to
institute cross-laboratory control measures to reduce the probability of
eITors occurring.

Laboratory Analysis, Experimental Error, Error Reduction

B16 Comparison of Blue Gel Ink Pens

Through Chemical and Optical Methods

Nicole Deitz*, Lawrence A. Quarino, PhD, and Donna Mohr, PhD,
Cedar Crest College, 100 College Drive, Allentown, PA 18104

After attending this presentation, attendees will understand the use
of chemical and optical methods in the identification of blue gel inks.
The presentation will provide a systematic way for document examiners
and forensic chemists to identify blue gel inks.

The results of these methods were used to create a flow chart that
can be used in the identification of gel inks. The creation of the flow
chart will impact the forensic community and/or humanity by creating a
procedure for identifying gel inks from questioned documents and to
elaborate on traditional methods of identifying gel inks.

The increased popularity of the gel ink pen has created a need for
professionals involved in the identification of inks to be able to classify
and differentiate them from other pen types. The historical method of
identifying inks has been thin layer chromatography (TLC), but as many
gel inks are pigment based this technique is of only nominal use. To
differentiate twenty-one blue gel inks, this study used optical and

* Presenting Author
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chemical techniques. Of the twenty-one blue gel inks, seven where dye-
based and fourteen were pigment-based. The optical techniques used
were stereomicroscopy, light microscopy, phase contrast microscopy,
and fluorescence microscopy. Attempts at chemical differentiation of
the blue gel-based inks included differential solubility, thin-layer
chromatography, and Fourier Transform Infrared (FT-IR) spectroscopy
using the [lluminatIR®,

Solubility tests using various solvents indicated that dye-based inks
showed varying degrees of solubility and that the resulting color with
certain solvents could differentiate some of the dye-based inks. The
pigment-based inks showed only partial solubility with 5% NaOH and
no solubility with the other solvents. As a result of lack of solvent
solubility in the pigment-based inks, only the dye-based inks could be
distinguished using thin-layer chromatography. Samples were
distinguished using a mobile phase of ethyl acetate: ethanol: water
(75:35:30) on a variety of plate types. Plates with aluminum, glass, and
plastic backing yielded no difference in sensitivity. Additionally, two of
the pigment-based inks could be distinguished from the others based on
fluorescence of separation products under both shortwave and longwave
UV light.

The FT-IR analyses of the inks produced similar spectra for all the
gel inks, so it did not assist in the differentiating the gel inks. The peaks
observed on the spectra were more indicative of the material used to
create the gelatin nature of the inks such as xanthan gum.

Using fluorescence microscopy, the dye-based inks showed little to
no fluorescence whereas the fluorescence of pigment based-inks was
abundant. In addition, there was variation in fluorescence for the
pigment-based pens in both color and intensity thereby allowing for the
identification of each of the fourteen pigment-based inks used in the
study. Conversely, phase contrast microscopy showed more success in
differentiating between the dye-based inks than in the pigment-based
inks. Stereomicroscopy and light microscopy showed little ability to
distinguish either the gel-based or pigment-based inks.

Gel-based Inks, Microscopy, Chemical Analysis
B17 Forensic Discrimination of Ink Samples
Using UV/Visible Microspectrophotometry
and Multivariate Statistics

Amy R. Stefan, BS*, Natalya O. Hall, and Stephen L. Morgan, PhD,
University of South Carolina, Department of Chemistry and
Biochemistry, 631 Sumter Street, Columbia, SC 29208

After attending this presentation, attendees will understand
improvements in forensic document examinations for casework studies.

The designed experiments performed in this research, combined
with analytical discrimination achieved among inks on questioned
documents, will impact the forensic community and/or humanity by
suggesting improvements in forensic document examinations for
casework studies.

The goal of this presentation is to determine the usefulness of
UV/visible microspectrophotomery (MSP) and multivariate statistics to
discriminate between similarly colored ink samples.

This research addresses the needs of forensic document examiners
to discriminate between ink samples written on questioned documents.
The examination of questioned documents often includes separation,
identification, and quantitation of the ink deposited onto paper during
the writing process. The diverse chemical structures of colorants and
other components in ink provide a chemical basis for the ability to
discriminate and identify their characteristic component materials.
Frequent issues include determining the age of the writing/document,
whether the same pen was used on two different documents, whether
multiple entries were written at the same time, or whether a document
was altered. Ball point, fountain, felt tip, and gel pen inks have different

compositions and properties. Inks are mixtures of a wide range of
chemical compounds that include cationic or anionic colorants and a
liquid portion known as the “vehicle.” The vehicle (solvents, waxes,
resins, and oils) aids in the flow and drying characteristics of the ink as
it leaves the pen. Driers, plasticizers, greases, soaps, and detergents may
be added to the ink and vehicle for other desired characteristics. In
matching a questioned writing sample to a standard ink, the identities
and concentrations of the ink components, along with the vehicle and
other components that solubilize the ink, can provide a molecular
“fingerprint” of the ink.

Samples from various brands of black, blue and red ink pens were
collected to test the ability of UV/visible microspectrophotometry to
discriminate pen inks. This study involved ball point and gel ink pens
only. Ink samples from the same pen, from pens of the same exact type,
and from pens of similar color but containing different chemical
components were also included in the experimental design. One
microliter of ink was sampled from each pen with a pipette, dissolved in
10 microliters of methanol, dispersed onto a microscope slide, and dried
before analysis. Ink samples were also extracted from ink on documents
and analyzed in the same manner to test differences that might arise in
inks on paper and as a result of aging on the document. The MSP was
operated in transmission mode using a xenon source and a 35X
collecting objective. Characterization of ink samples using UV/visible
microspectrophotometry offers simple, direct, non-destructive analysis
of ink on questioned documents. Spectra of selected ink samples were
analyzed using principal component analysis and linear discriminant
analysis. These multivariate statistical tools facilitate the visualization
of differences among spectra and the identification of spectral features
that differentiate ink samples from one another.

The designed experiments performed in this research, combined
with analytical discrimination achieved among inks on questioned
documents, may suggest improvements in forensic document
examinations for casework studies.

Document Examination, Multivariate Statistics, Ink Analysis

B18 Evaluation of Field Tissue Storage

Methods Optimal for Preserving DNA

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

After attending this presentation, attendees will learn about field
tissue storage methods that can be implemented for optimal preservation
of DNA with respect to various stages of decomposition, tissue types,
tissue storage times, and seasonal/environmental influences. The
success of forensic DNA analysis on recovered human remains largely
depends on the quality and quantity of DNA present. Identifying
superior tissue storage techniques is pertinent for preserving intact high
quality DNA, which would increase the likelihood of successful human
identification.

This presentation will impact the forensic community and/or
humanity by identifying tissue preservation methods that are suitable for
field application and long term tissue storage without compromising the
success and ease of subsequent DNA analysis. This information will be
useful for first responders, mass disaster response teams, law
enforcement, medical personnel, crime scene technicians, and those
seeking a tissue storage method for implementation on-site.

It is ideal to collect and preserve samples from decomposing
remains as soon as possible to impede or reduce DNA degradation,
which will increase the chances of successful downstream DNA analysis
and identification. However, in instances of mass or natural disasters,
rarely are tissue samples preserved for future DNA analysis as soon as
the human remains are found; there is often a delay in tissue preservation
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due to time spent on recovering, documenting, and processing the
discovered remains. Any lag time in tissue preservation may also be
lengthened when scenes are in remote locations that are hard to access,
along with there being no rapid and simple means of tissue storage
available. Thus, identifying a quick and uncomplicated tissue storage
technique that aids in prompt preservation of DNA is beneficial to the
forensic community.

The tissue storage methods examined in this research were intended
to be simple, rapid, cost effective, and would not require any extensive
or specialized training to implement, making it more conducive to
emergency situations. The portability, toxicity, obtainability, and
stability over time at room temperature of the storage media were also
taken into consideration for ease of use in the field.

Tissue samples collected were preserved in a DMSO salt solution,
isopropanol (100%, 70%), ethanol (100%, 70%, 40%), and silica
desiccant. Tissue samples were also frozen at -809C or left unpreserved,
for comparison to the preserved samples. Pig carcasses were placed
during the summer and winter seasons in a field to decompose. Tissue
sections of muscle and skin were collected on-site from the pigs
immediately after sacrifice and every 3 days thereafter. The collected
tissues were sectioned into 0.2-0.3 g portions and preserved using the
different storage methods. Samples were stored for three time periods:
1 week, 2 months, and 6 months. After tissue storage, DNA was isolated
from the samples using a standard organic extraction method. The DNA
extracts were assayed on a yield gel to determine if there was abundant
high molecular weight DNA present. DNA quality was examined by
amplification of three pig-specific PCR fragments of increasing length.
Real-time PCR was used to assess the quantity of DNA in the samples.

The quantitative and qualitative approach implemented in this
research will provide a more accurate assessment of DNA preservation
among the different storage methods examined. The tissue storage
method that excels in preserving high quality and quantity DNA across
longer storage time, increased level of decomposition,
seasonal/environmental influences, and different tissue types, coupled
with the technique being simple and rapid, would be a superior method
for tissue storage in the field.

DNA Preservation, Mass Disasters, Tissue Storage

B19 Evaluation of Zeolite as a Substrate

for Collection and Storage of DNA

Courtney Cook, BS, Brie Silva, BS, Salvador Murillo, BS, and Steven
B. Lee, PhD, San Jose State University, Justice Studies Department,
MH 521, One Washington Square, San Jose, CA 95192

After attending this presentation, attendees will have learned about
the chemical composition of zeolites, the value of zeolite in collection
and storage of blood, the results of DNA extraction from blood stored on
zeolite over time, and the results of DNA extraction from other
biological fluids collected with zeolite.

This presentation will impact the forensic community and/or
humanity by demonstrating a new method of recovering blood at crime
scenes for later analysis which would reduce the possibility of exposure
to blood borne pathogens by crime scene and law enforcement
personnel. This type of recovery of DNA from the used bandages
synthesized with zeolite may also be useful for military investigations.

There has been a development in the area of battlefield medicine,
consisting of a hemostatic agent made of unique materials. This is the
QuikClot® hemostatic agent, made of zeolite, a silicate made from equal
parts silicon tetroxide (SiO4) and aluminum tetroxide (AlO4). To
acquire hemostasis, zeolite in the QuikClot® absorbs liquid in the blood,
which is an exothermic reaction. The positive results from this bandage
have been so promising that QuikClot® has already been deployed to
armed forces and law enforcement agencies.

This study has been initiated to determine the efficacy of recovery
of DNA from blood bound in the zeolite. There are four areas of interest
in this study: 1. Recovery of DNA after introducing it to the zeolite; 2.
Recovery of DNA from blood samples (whole blood) immediately
following deposition onto the zeolite; 3. Recovery of DNA following
storage of blood mixed with the zeolite at -20°C freezer for periods of 1
week to 4 years and; 4. Recovery of DNA following storage of blood
mixed with the zeolite at room temperature for periods of 1 week to 4
years (beginning in June 2006 and ending in June 2010). These last two
areas of interest are to determine the efficacy of using such materials for
storage of blood samples for DNA recovery that may be useful for DNA
databases. Preliminary tests resulted in successful extraction of the
DNA sample. Analysis of saliva, sweat, and semen will also be tested
using the same substrate.

It is felt that the application of this study has potential for
demonstrating a new method of recovering blood at crime scenes for
later analysis which would reduce the possibility of exposure to blood
borne pathogens by crime scene and law enforcement personnel.
Additionally, there is the potential of using this agent as a means for
obtaining DNA samples of suspects, who might use such products in an
attempt to self-treat wounds received in violent encounters with law
enforcement officers in order to avoid situations where the suspects put
themselves at risk for detection and arrest, i.e., arriving at a hospital
emergency room, seeking treatment for gunshot wounds. Furthermore,
recovery of DNA from the used bandages may be useful for military
investigations, as QuikClot® has already been deployed to U.S. armed
forces.

Zeolite, DNA Extraction, Storage

B20 Enhancement of Sperm Cell
Recovery From Cotton Swabs
for Rape Kit Analysis: Anionic
Detergent-Mediated Cell Elution

in the Absence of Proteinase K

Jessica C. Voorhees, MS*, Kate Manning, Jerome P. Ferrance, PhD,
and James P. Landers, PhD, University of Virginia, Department of
Chemistry, McCormick Road, Charlottesville, VA 22904

After attending this presentation, attendees will have learned about
an improved method for the elution of cells from a cotton swab evidence
sample collected from a sexual assault victim.

This presentation will impact the forensic community and/or
humanity by demonstrating an alternative to conventional differential
extraction for increased recovery of biological materials from cotton
swabs in an effort to improve recovery of sperm cells for DNA
extraction and genetic identification.

The focus of this project is the development of an improved method
for the elution of cells from a cotton swab evidence sample collected
from a sexual assault victim. The procedure incorporates a detergent
solution for increased recovery of biological materials from cotton
swabs, in an effort to improve recovery of sperm cells for DNA
extraction and genetic identification.

Genetic analysis of mixed profile DNA samples obtained from
vaginal swabs is a well-established technique in the investigation of
sexual assault and rape cases. Unfortunately, the procedures involved in
a typical forensic DNA analysis require that significant laboratory time
be dedicated to a single case, particularly in the sample preparation
steps. Because of time and funding constraints involved in the
investigation of such cases, a significant backlog exists in many DNA
analysis laboratories.

The current protocol for recovery of genetic material from cotton
swabs, known as differential extraction (DE), involves significant
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sample handling and is time-consuming, often requiring overnight
incubation of a swab sample. The solution used for DNA recovery from
swabs includes proteinase K and a detergent, the combination of which
selectively lyses epithelial cells while eluting sperm cells intact.
Centrifugation pellets the sperm cells, separating them from female
DNA in solution from the lysed vaginal epithelial cells. Although this
treatment decreases the number of vaginal cells present in the sperm cell
suspension, sperm cell lysis and subsequent loss of valuable evidential
material often occurs during the proteolytic digestion step of the
traditional DE process. The DE method, therefore, does not always
provide for efficient independent genetic analysis of the separated male
fraction.

Microchip technology offers a rapid, cost-effective alternative to
conventional DNA analysis methods. Techniques performed on
microchips are particularly advantageous because they can be integrated
with downstream analytical steps on a single microfluidic device in the
form of a lab-on-a-chip device. Implementation of integrated systems
for forensic DNA analysis will reduce analysis times, and, therefore, the
forensic casework backlog. However, traditional isolation of separate
sperm and epithelial DNA fractions using DE incorporates
centrifugation steps, which are not easily implemented on a microchip.
Microchip methods for isolating intact male and female cells have been
reported!-2, but the overall effectiveness of the procedure is ultimately
dependent on the efficiency with which material can be eluted and
recovered from a cotton swab.

Previous studies have shown that intact sperm and epithelial cells
can be recovered from swab samples using enzymatic digestion of the
cotton matrix3; this method, however, did not enhance sperm cell
recovery over the traditional DE buffer. Current studies focus on
treatment of the swab samples with anionic detergents to enhance sperm
cell recovery, and show that a considerable fraction of sperm cells are
lysed by the proteolytic digestion utilized in the conventional DE
method.# To optimize cellular elution conditions, several detergents
were evaluated, with the sperm and epithelial cells eluted from each
cotton swab sample counted using a hemacytometer. Results indicate
that elution using anionic detergents over neutral or cationic detergents
improved the recovery of sperm cells in less time than required for
conventional DE. Optimum cellular elution conditions using detergents
will be presented. In addition, information regarding the development of
alternative preferential lysis methods will be discussed.

References:

I Horsman KM, Barker SLR, Ferrance JP, Forrest KA, Koen KA,
Landers JP. Anal Chem 2005;77:742-749.

2 Peat M. Acoustic differential extraction: a novel alternative to
conventional differential extraction; 2006 Feb 20-25; Seattle. American
Academy of Forensic Sciences, 2006 Feb 20-25.

3 Voorhees JC, Ferrance JP, Landers JP. J Forensic Sci 2006;51(3):574-
579.

4 Voorhees JC, Manning K, Linke SJ, Ferrance JP, Landers JP. 2006; in
progress.
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B21 The Singapore National DNA

Database Laboratory

Wai Fun Tan-Siew, MS*, Crystal Liang Sung Lai, BS, Simon Eng Seng
Lim, BS, Doreen Kim Kim Ng, BS, and Shui Tse Chow, PhD, Health
Sciences Authority, Center for Forensic Science, DNA Database
Laboratory, 7 Maxwell Road #05-04, MND Building Annex B,
Singapore, 069111, Singapore

After attending this presentation, attendees will understand how the
Singapore National DNA Database maintains its integrity of the DNA

profiles uploaded into the Singapore National DNA Database by
duplicating the processing of each FTA sample, the system of positional
checks of each FTA punch in every PCR plate, and the approval of
identical reviewed DNA results from both independently processed PCR
plates.

This presentation will impact the forensic community and/or
humanity by demonstrating the setup of the DNA database laboratory in
ensuring the integrity of the DNA profiles uploaded into the Singapore
National CODIS database.

In the design of the Singapore National DNA Database Laboratory,
several review processes have been built to ensure the integrity of the
evidence and the DNA profiles that are uploaded into the CODIS
database. The systems are supported by both the design of the
Laboratory Information Management Systems (LIMs) as well as checks
performed by the laboratory staff.

This presentation will impact the forensic community and/or
provide humanity by demonstrating the setup of the DNA Database
Laboratory in ensuring the integrity of the DNA profiles uploaded into
the CODIS database.

The Singapore National DNA Database Laboratory was launched
on 14 February 2003. On its launch day, close to 14,000 blood-stained
FTA™ cards were submitted from all the prisons in Singapore which
took the laboratory approximately 8 months to complete processing. On
a daily basis, approximately 60 samples are submitted to the laboratory.

All FTA™ samples submitted to the laboratory come with a unique
barcode. Upon receipt, the sample is logged into LIMs, which will
generate a unique laboratory number which is assigned to each
submission. Each FTA™ card will be processed in duplicate. A 1.2 mm
punch disc will be excised from the FTA™ card into a 96-well PCR
plate. This process is repeated to obtain a second 96-well PCR plate of
FTA™ punch discs. Before any punch disc is excised from the FTA™
card, the laboratory number of the FTA™ card is captured by the
barcode reader attached to the DBS Wallac Puncher, generating a text
file documenting the barcode it has captured at the end of completion of
the punch process. Similarly another text file will be generated when the
second PCR plate is completed. These two text files are uploaded into
the LIM system, where it would be compared to check the identical
punch sample is in the same PCR well in both PCR plates, ensuring
sample integrity. The FTA™ discs in each PCR plate will then be
processed using a Beckman Coulter® Biomek® 2000 robotic
workstation, followed by PCR. Transfer of PCR products for
genotyping is also performed by a second robotic workstation. DNA
profiles generated from the two PCR plates having the same FTA™
samples will be read by an analyst. A separate analyst will also read one
out of the pair of PCR plates. The two analysts will interpret the DNA
results independently and generate a LIMS table. The DNA results in the
LIMS table will be compared against one another, using an in-house
Excel spreadsheet to check for any interpretation differences. The DNA
results from both sets of PCR plates will then be uploaded into the LIM
system, where the DNA profiles from both PCR plates will be compared.
Only when results from both PCR plates are identical would the LIM
system grant approval of the results for direct upload into the CODIS
database.

In conclusion, the integrity of the DNA profiles uploaded into the
Singapore National DNA Database is maintained by:

a) Duplicate processing of each FTA sample

b) System of positional check of each FTA punch in every

PCR plate well

¢) Approval of identical reviewed DNA results from both

independently processed PCR plates

DNA Database, FTA, CODIS
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B22 Method to Determine Collection Efficiency

of Particles by Swipe Sampling

Jessica L. Coleman, MFS*, Jennifer R. Verkouteren, MS, Robert A.
Fletcher, MS, Wayne J. Smith, MS, and George A. Klouda, MS,
National Institute of Standards and Technology, 100 Bureau Drive,
Mailstop 8371, Gaithersburg, MD 20899

After attending this presentation, attendees will understand
alternative methods of particle collection for trace analysis, compared to
tape pulls or vacuum collection. Various sample surfaces, particle sizes,
and ideal collection traps will be discussed.

This presentation will impact the forensic community and/or
humanity by suggesting alternative ways to collect trace evidence as
compared to tape pulls and vacuum collection, along with the ideal
surfaces from which to collect trace particles.

A methodology was developed to evaluate particle collection
efficiencies from swipe sampling of trace residues. Swipe sampling is
used for many applications where trace residues must be collected,
including the evaluation of radioactive particle contamination and the
analysis of explosives and contraband at screening checkpoints using Ion
Mobility Spectrometry (IMS), along with Gas Chromatography-Mass
Spectrometry (GC-MS), High Performance Liquid Chromatography
(HPLC), and other analytical tools. Collection efficiencies were evaluated
for micrometer-sized polystyrene latex (PSL) spheres with respect to
particle size and mode of deposition, collection trap, surface type, and
swiping force. The types of surfaces sampled in explosives screening
environments include the exteriors and interiors of carry-on luggage,
laptop computers, upholstery, clothing, etc. Four test surfaces were
selected to represent some of the target surfaces at screening venues in
airports. These include: 1) a textured vinyl, 2) a smooth vinyl, 3) a stiff
cotton fabric, and 4) a thin nylon fabric. Collection traps used included a
woven cotton cloth (muslin), a polytetrafluoroethylene (PTFE, also known
as Teflon)-coated woven fiberglass trap, and Swiffer Sweeper® dry cloths.
Although particles are likely to be non-spherical, and can be expected to
be in a heterogeneous matrix containing the sebaceous materials (body
oils) common to latent fingerprints, the use of spherical particles was
chosen because of the ability to control particle size and to simplify
particle counting (through use of a fluorescent tag). The particles are
deposited in two ways, either dry, or in a matrix of sebaceous material.
Test surfaces containing particles were prepared under controlled
conditions and swiped with a reproducible technique that allows for the
evaluation of frictional forces. Collection efficiencies were determined by
optical imaging and particle counting.

Of the two IMS collection traps studied, the PTFE trap has
significantly lower collection efficiencies. This is likely to be due to a
combination of texture and composition. The larger (42 um) particles are
collected more efficiently than the smaller (9 um) particles. Particles in a
matrix similar to latent fingerprints are collected more efficiently than dry
particles. Applying greater normal force during swiping does not greatly
improve collection efficiencies. This fact, coupled with the observation
that many particles are detached but not collected, implies that
improvements in collection efficiency are dependent on improvements in
adhesion of the particles to the collection surface, rather than larger forces
to detach the particles. This is supported by the fact that particles
embedded in sebum, which is a sticky matrix, are collected more efficiently
than the dry particles. A lack of adhesion of the particles to the collection
surface may also explain the poor collection efficiency of the PTFE trap.
Overall, the highest collection efficiencies are observed for the largest
particles (42 um) embedded in sebum collected with the muslin trap.
Under these conditions, close to 100 % collection efficiencies can be
achieved from three of the four test surfaces. The cotton canvas surface is
not amenable to swiping with the two traps studied. The collection
efficiencies are routinely poor for this surface, probably due to trapping of
the particles in the weave of the fabric during swiping.

Ion Mobility Spectrometry, Trace Analysis, Particle Collection

B23 Genetic Variation at 15 Forensic

Informative STR Loci in Upper
(Southern) Egyptians

Ghada Omran, MPhil*, and Guy Rutty, MD, University of Leicester,
Forensic Pathology Unit, Leicester Royal infirmary, Robert Kilpatrick
Clinical Sciences Building, Leicester, Leicestershire LE2 7LX, United
Kingdom; and Mark Jobling, PhD, University of Leicester, Department
of Genetics, University Road, Leicester, Leicestershire LE1 7RH,
United Kingdom

The goal of this presentation is to present the forensic genetic
characters of fifteen autosomal short tandem repeat loci (STRs) in a
population sample from Upper (south) Egypt. Allele frequency
distribution of the used loci along with application of other forensic
indices and population differentiation tests in this ethnic group will be
addressed. Furthermore, comparison of the yielded data to other related
populations either in local or global level is another important goal. The
questions considered are: 1) how could the examined loci help in
estimation of DNA profile frequency in forensic situations in relation to
that population? and 2) could the data differentiate Upper Egyptians
from Lower, other geographically and historically relevant populations?

This presentation will impact the forensic community and/or
humanity through building up and developing a forensic population
database for different ethnic groups and regions in Egypt, which can be
implemented in medico-legal practice at both personal identification and
ethnic affiliation levels.

Forensic databases had been established for several populations all
over the world however, they are still lacking in Middle Eastern
countries including Egypt. From the earliest times of history, Egyptians
always referred to their country as “Two Lands,” meaning the land of the
North (Lower Egypt) and the land of the South (Upper Egypt). This
ancient classification has led to the persistent ethnic division of
Egyptians into two main groups: Lower (Northern) and Upper
(Southern) groups. The present study is focused on the southern ethnic
group residing in an area extending from south of Cairo to Aswan along
the narrow River Nile valley. The residents are Arabic language
speakers with a dialect distinguishable from the Northern population.

A sample of 265 unrelated individuals inhabiting south Egypt for at
least up to the third generation in a subset of that area’s governorates (a
total of five) were collected after signing informed consents.
Afterwards, the samples were subjected to DNA extraction by a silica-
based method, quantitation and multiplex PCR amplification using the
AMPF?STR Identifiler kit (containing 15 loci: D8S1179, D21S11,
D7S820, CSF1PO, D3S1358, THO1, D13S317, D16S539, D2S1338,
D19S433, vWA, TPOX, D18S51, D5S818 and FGA). PCR products
were genotyped subsequent to capillary electrophoresis. Statistical
analysis of the generated data aimed at estimating allele frequencies for
each locus, followed by testing for suitability of the used loci in
determination of random match probabilities in forensic practice. This
was achieved through testing for Hardy-Weinberg equilibrium (HWE)
for alleles’ independence and linkage equilibrium (LE) for loci
independence. Furthermore, important forensic indices such as the
values of heterozygosity (H), polymorphic information content (PIC),
power of discrimination (PD), power of exclusion (PE), paternity index
(PI) and matching probability (MP) were considered for each locus.
Population differentiation tests e.g. Fst genetic distances and pair-wise
analysis of molecular variance (AMOVA) are other useful parameters
for comparative study of the present population data to other related
ones. Preliminary results indicated neither departure from expectation
of the HWE in most of the tested loci nor dependence of alleles between
loci, allowing multiple locus profile frequency estimation in forensic
situations using the product rule. All tested loci were polymorphic; the
most discriminating is D18S51 while the least is TPOX.

Forensic, STRs, Upper Egyptians
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B24  Detection of Sequence Variation in
Caucasian and Hispanic Samples
Across the Mitochondrial Genome Using

an 83 Immobilized SSO Probe Panel

Sarah M. Stuart, BS*, Cassandra D. Calloway, MS, and Henry A.
Erlich, PhD, Roche Molecular Systems, 1145 Atlantic Avenue,
Alameda, CA 94501

The goal of this poster is to present results from a population study
conducted to investigate sequence variation in Caucasian and Hispanic
DNA samples using a panel of 83 SSO probes immobilized on a nylon
membrane and to determine the power of discrimination for these
populations.

This presentation will impact the forensic community and/or
humanity by providing practitioners with additional data on the
frequency of polymorphic sites outside of the commonly targeted
HVI/HVII regions of the mitochondrial genome.

Currently, a 31 probe panel that targets polymorphic regions within
hypervariable regions I and II (HVI/II) is commercially available.
Although forensic laboratories have successfully used this assay to make
exclusions in casework, there are limitations to targeting just the HVI
and HVII regions independent of the method of analysis (HVI/HVII
sequencing or linear array typing). Seven percent of Caucasians share
the same HVI/II sequence and 11% share the same HVI/HVII type, as
determined by the linear array assay. Similarly, there are two common
HVI/II types shared amongst Hispanics. To further distinguish these
common HVU/II types and increase the discrimination power, a probe
panel targeting the most discriminating polymorphic sites located in the
variable and coding regions was developed. Results from a population
study will be presented here, including frequency and genetic diversity
calculations.

An intermediate probe panel, consisting of mtDNA HVI/II probes
and additional coding regions probes (56 probes total), has been
developed and tested on Caucasian and Hispanic samples. A population
study including 88 Caucasian samples was conducted using the 56 probe
panel and preliminary results indicate that significant increases in the
detection of overall genetic diversity can be obtained. When typed with
only the HVI/HVII linear array an h value of 0.973 is obtained.
However, the h value is increased to 0.992 using the 56 probe panel
(HVI/HVII and 25 additional probes), which is nearly as informative as
the h value obtained from HVI/HVII sequencing (0.994). A population
study including 91 Hispanics was also conducted using the 56 probe
panel. Preliminary results from this study show that with the addition of
the 25 probes, the two common Hispanic HVI/HVII types can be further
distinguished and an increased h value can be obtained. The most
common Hispanic HVI/HVII type can be further subdivided into ten
groups when using the 56 probe panel. Similarly, the second common
Hispanic HVI/HVII type can be further subdivided into five smaller
groups. Preliminary calculations indicate that when these 91 samples
are typed with only the HVI/HVII linear array, an h value of 0.944 is
obtained. However, with the addition of the 25 new probes the h value
is increased to 0.989. Results from the combined 83 probe panel will
also be presented here. The discrimination power of the combined 83
probe panel will be greater than that of HVI/HVII sequencing for all
populations.

Mitochondrial DNA, Linear Array, Immobilized SSO Probes

B25 The Development of a Highly Informative,

Hierarchical Multiplex SNP Typing System
to Predict Ethnogeographic Ancestry Using
Pyrosequencing Technology

Lynn M. Sims, BS*, National Center for Forensic Science, PO Box
162367, Orlando, FL 32816-2367, Dennis Garvey, PhD, Gonzaga
Universtity, 502 East Boone Avenue, PO Box AD51, Spokane, WA
99258, and Jack Ballantyne, PhD, National Center for Forensic
Science, PO Box 162367, Orlando, FL 32816-2367

After attending this presentation, attendees will be informed of new
highly discriminating Y-SNPs and their potential use, in combination with
mtSNPs and autosomal SNPS, for predicting the ethnogeographic ancestry
of an individual.

This presentation will impact the forensic community and/or
humanity by showing attendees the potential uses of Y-SNPs, whether
alone or in combination with STRs, as a tool in human identification.

The ability to determine ethno-geographic origin of an individual can
potentially provide descriptive information of an unknown individual who
deposited a biological stain at a crime scene, therefore serving as a genetic
eyewitness. This can potentially be accomplished with the careful selection
of population-of-origin specific Y chromosomal single nucleotide
polymorphisms (Y-SNPs), mitochondrial (mtSNPs), or autosomal SNPs. Y
chromosomal SNPs (Y-SNPs) are increasingly becoming important due to
their paternal inheritance, lack of recombination, abundance, and low
mutation rate and have been investigated for use in determining population
structure. Potential forensic applications of Y-SNPs include their use in
predicting the ethnogeographic origin of the donor of a crime scene sample,
inclusion, or exclusion of suspects of sexual assaults (the evidence of which
often comprises male/female mixtures and may involve multiple
perpetrators), paternity testing, and identification of non- and half-siblings.
Currently, many of the well characterized Y SNP markers do not
differentiate between the large distributions of individuals belonging to the
more common haplogroups such as the major European, African, and Asian
derived haplogroups R1b3, E3a, and O. Additionally, more diverse
populations, such as the Hispanic/Latin groups cannot be differentiated
with the only current set of well defined Y-SNPs. The use of several
recently phylogenetically defined Y-SNP markers that have the ability to
differentiate between sub-populations within common Y-SNP haplogroups,
and the use of mtSNPs and autosomal SNPs that can assist in distinguishing
between many European, African, Asian, and Hispanic/Latin individuals
within particular admixed haplogroups are reported here.

During the course of this study M222, a sub-R1b3 marker rarely used,
and found several individuals that possess this polymorphism and also
possess Y-STR haplotypes identical or derived from the 17 marker Irish
Modal Haplotype (IMH) described by Moore et al were evaluated. Since
IMH and IMH-1 individuals possess almost identical STR haplotypes, it is
necessary to choose more informative STRs for individual identification of
individuals within this haplogroup. How it is possible to replace a battery
of Y-STRs with a certain Y-SNP, such as M222, allowing only the most
discriminating STRs to be analyzed for individual identification of
individuals within a particular haplogroup will be shown.

Several SNP genotyping methods are available, but many do not
allow high-throughput multiplexing or are not sensitive.
Pyrosequencing is a sensitive and reliable method that can be useful
when a hierarchical multiplexing strategy is used. Pyrosequencing can
consistently detect picogram quantities of DNA with a nested PCR
amplification approach. The development of a sensitive, hierarchical
multiplex system for use with pyrosequencing technology, incorporating
the most informative Y-SNPs and enhancing their potential to
discriminate between sub-populations by including mtSNPs and an
ancestry informative autosomal SNP will be described.

Y-SNPs, Y Chromosomal Haplogroups, Pyrosequencing
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B26 A Custom Relational Database Application
to Assist in the Interpretation of Novel
mtDNA Sequence Variation

Kimberly A. Sturk, MFS*, Jodi A. lrwin, MS, Jennifer E. O Callaghan, MFS,
Jessica L. Saunier;, BS, and Michael D. Coble, PhD, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Building 101, Rockville,
MD 20850, and Thomas J. Parsons, PhD, International Commission on
Missing Persons, Alipasina 45 A, Sarajevo, 71000, Bosnia and Herzegovina

After attending this presentation, attendees will be familiar with a
bioinformatics tool that assists in the interpretation of complex mtDNA
sequence variation and have a greater appreciation for the extreme
variability of the mtDNA control region.

This presentation will impact the forensic community and/or
humanity by highlighting the importance of consistent nomenclature for
mtDNA forensic evidence and presenting a tool in which to maintain this
necessary consistency.

The use of mitochondrial DNA typing in forensic investigations is
dependent on the comparison of a questioned haplotype to specific
reference databases. Differences from the rCRS!, as determined by
alignment of the unknown sequence to the reference sequence, are
queried against population databases in order to determine the relative
rarity of the questioned haplotype. It is not uncommon, however, to
encounter unusual variants that can be aligned to the rCRS in multiple
ways. This can result in identical sequences being interpreted
differently, and can ultimately lead to skewed database comparisons, if
the alignment and/or nomenclature of specific motifs differs between the
unknown sample and the reference database.

Given the frequent occurrence of unusual variants, the Armed
Forces DNA Identification Laboratory (AFDIL) has developed an
Access-based sequence calling guide to establish consistent
nomenclature for internal population database and casework samples.
Most of the nomenclature for the unusual variants included in the guide
follows published recommendations for the placement of insertions and
deletions (indels).23 However, new sequence variations that cannot
easily be interpreted with published guidelines are regularly
encountered. Thus, additional specific guidelines for motifs such as
these have also been included.

The application-based calling guide catalogs previously observed
sequence variants and organizes them by region (HVI, HVII, HVIII,
etc.). The information is accessed through a graphical user interface
(GUI) that presents various options to the users. These menu options
provide the user with multiple ways to search the database and provide
links to various help documents that describe nomenclature standards
and database usage. In general, a user would reference the calling guide
with a questioned motif in hand and then search specifically for
information that would provide nomenclature guidance for that
sequence. The user can decide to search the entire database, or can
select a specific region (HVI, HVII, etc.) in which to focus the query. If
the user elects to search a region, the application will return all unusual
motifs previously observed in that region. Motifs or sequences that best
represent the mtDNA variation in the questioned sample can then be
identified. In addition, the guide offers a unique search feature that
accepts simple text strings and returns the most appropriate
nomenclature for the submitted motif. This tool filters through hundreds
of potential calls and expedites the search for similar sequences. In all
cases, electropherograms are linked to the records/motifs so that users
can directly compare the raw sequence data from their questioned
sample to the examples in the database. The database also tracks
alternative calls that are in use by other laboratories so that potential
nomenclature discrepancies can be easily identified.

The AFDIL Sequence Calling Guide is used regularly in practice.
It is an additional tool that can be referenced to eliminate the subjective
alignment of sequence data and establish greater consistency in the
interpretation of unusual sequence variation.

The opinions and assertions contained herein are solely those of the
authors and are not to be construed as official or as views of the United
States Department of Defense or the United States Department of the
Army.
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B27 A Rapid and Simple Elution Method
of DNA From Whatman® FTA®

Classic Cards

Simon Eng Seng Lim, BSc*, Wai Fun Tan-Siew, MSc, and Shui Tse
Chow, PhD, Health Sciences Authority, Centre for Forensic Science,
DNA Database Laboratory, 7 Maxwell Road #05-04, MND Building
Annex B, Singapore 069111, Singapore, Singapore 069111, Singapore

After attending this presentation, attendees will understand how
1.2mm FTA® punch disc is used for direct amplification using ABI
Identifiler™ in the Singapore National DNA Database Laboratory. A
rapid, inexpensive, and simple elution method was developed to elute
DNA from the FTA punch disc so that amplification volume of 10ul or
less can be achieved.

This presentation will impact the forensic community and/or
humanity by demonstrating how 1.2 mm FTA™ punch disc is used for
direct amplification using ABI Identifiler™ in the Singapore National
DNA Database Laboratory. A rapid, inexpensive, and simple elution
method was developed to elute DNA from the FTA™ punch disc so that
amplification volume of 10 ul or less can be achieved. This method of
elution will benefit the forensic community in being informed of a
simple, cost-effective, and rapid methodology to elute DNA from FTA™
classic cards.

The Singapore National DNA Database Laboratory performs DNA
typing using ABI® Identifiler™ through direct amplification on 1.2 mm
FTA® punch disc. FTA® punch discs are washed using the Beckman
Coulter® Biomek® 2000 robotic workstation on 96-well PCR plates and
dried in oven before the amplification reagents are added.

Using direct amplification on 1.2 mm punch discs results in
amplification failures when amplification volumes of 10 ml or less are
attempted. Isolation of DNA from FTA™ cards can be achieved by
extraction techniques using organic extraction or commercial DNA
extraction kits. Alternatively, alkaline conditions or use of restriction
enzymes such as Pst I can be used to elute the DNA. However, with the
exception of the use of alkali, these methods previously described are
both costly and require long incubation time.

Described here is an inexpensive, rapid, and simple method to elute
DNA sufficient for DNA typing. Briefly, 10 ml of deionized water are
added onto two 1.2 mm FTA® punch discs that have been washed and
dried in each well in the PCR plate. The PCR plate is then sealed and
heated for 95°C for 10 minutes, flash vortex, and centrifuged at 3000
rpm for 15 minutes. 3.5 ml of the FTA® eluate from the PCR plate is
added to a PCR plate, pre-aliquoted with 4 ml of Identifiler™ PCR
master-mix on the Beckman Coulter® Biomek® 2000 robotic
workstation, sealed before amplification using 28 PCR cycles.
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Using this method of elution, the DNA concentration estimated
using ABI® Quantiblot® is approximately 0.48 ng/ml with the average
total yield about 3.84 ng, which is optimal for amplification using
Identifiler™. Out of the 82 samples genotyped using the ABI 3100
Genetic Analyzer, 81 returned a full DNA profile with the exception of
one which returned a partial profile and required a re-injection using a
higher voltage in order to obtain a full DNA profile. Full concordance
was returned when the DNA profiles were compared to direct
amplification of FTA® punch approach.

In conclusion, the elution of DNA from FTA® punch discs allows
the amplification volume to be amendable to smaller PCR volumes of 10
ml and below. Excess DNA from the FTA® eluate can also be stored
and used for other DNA analysis work without processing additional
FTA® punches.

FTA™ Cards, DNA Database, Forensic DNA

B28 Evaluation of the Use of AmpF/STR®
Identifiler™ STR Loci for the Inference
of Ethnic Origins of Forensic Unknown

DNA Profiles in Singapore

Hang Yee Wong, BSc, Simon Eng Seng Lim, BSc*, Wai Fun Tan-Siew, MSc,
and Shui Tse Chow, PhD, Health Sciences Authority, Centre for Forensic
Science, DNA Database Laboratory, 7 Maxwell Road #05-04, MND
Building Annex B, Singapore, Singapore 069111, Singapore

After attending this presentation, attendees will have learned about
the value of using the variations among the allele frequencies of each
ethnic group to infer the ethnic origin of an unknown Identifiler™
developed DNA profile recovered from a crime scene.

This presentation will impact the forensic community and/or
humanity by demonstrating the strengths and weaknesses of using the
STR frequencies of Identifiler™ DNA markers to predict the ethnic
origin of a given DNA profile, the accuracy of this method of inferring
ethnic origin, and how this additional information can be useful in
providing investigative leads for law enforcement agencies.

Singapore is a multi-ethnic country consisting of mainly Chinese,
Malays, and Indians. Historically, these three major populations are
migrants from the coastal regions of South China, the Malayan
archipelago and South India more than two centuries ago. Based on the
population database, it was observed that there are some unique and
distinct differences in the STR allele frequency distribution between the
three ethnic groups. By studying these dissimilarities, the laboratory has
written a simple Excel® spreadsheet to predict the ethnic group of
unknown forensic DNA profiles.

This presentation will impact the forensic community and/or
provide humanity by demonstrating the possibility of inferring the ethnic
origin of an unknown DNA profile using Identifiler™ STR allele
frequencies.

The program was written based on two simple assumptions.
Firstly, there is an unequal distribution of allele frequencies among the
three populations in a few if not all loci. Hence, for an unknown DNA
profile, different random match frequencies (RMF) will be obtained
when using different ethnic population databases. Secondly, a large
proportion within each ethnic population will have common alleles in a
few if not all loci. Hence a DNA profile developed from a Chinese will
yield the lowest RMF when using a Chinese population database
compared to Malay or Indian database since the alleles encountered are
more common in the Chinese population. With these understandings in
mind, the laboratory has assumed that an unknown DNA profile always
possess the highest composition of common alleles to its actual ethnic
groups. Hence whichever population database gives the lowest RMF,
the more probable the unknown DNA profiles belong to that ethnic
group.

An Excel® spreadsheet was written based on the Identifiler™ STR
loci allele frequencies of 500 individuals from the three ethnic groups.
The function of the spreadsheet is to calculate the RMF for DNA profiles
of unknown origin and to rank them accordingly; the database that gives
the lowest RMF, the more likely that ethnic group it is. Testing of the
excel spreadsheet was carried out with 200 DNA profiles from each
ethnic groups. It has shown that the correct ethnic group is being
inferred 58.8%, 70.9%, and 82.5% of the time for Malays, Chinese, and
Indians respectively.

This in-house Excel® spreadsheet demonstrates the possibility of
using Identifiler™ developed STR data to infer the most likely ethnicity
of the DNA profile and to furnish such information to law enforcement
agencies to serve as a potential investigation lead.

Ethnic Origin, Identifiler™, Random Match Frequency

B29 The Use of a Mitochondrial DNA-Specific

qPCR Assay to Assess Degradation
and Inhibition

Toni M. Diegoli, MFS*, and Michael D. Coble, PhD, Armed Forces
DNA Identification Laboratory, 1413 Research Boulevard, Rockville,
MD 20850; Harald Niederstaetter, MS, Institute of Legal Medicine,
Innsbruck Medical University, Muellerstrasse 44, Innsbruck, A-6020,
Austria; Odile M. Loreille, PhD, Armed Forces DNA Idetification
Laboratory, 1413 Research Boulevard, Rockville, MD 20850, and
Thomas J. Parsons, PhD, International Commission on Missing
Persons, Alipasina 45a, Sarajevo, 71000, Bosnia and Herzegovina

The goal of this poster presentation is to describe the utility of a
mitochondrial DNA-specific quantitative PCR (mito-qPCR) assay in the
forensic setting. This presentation will demonstrate how this assay was
utilized at the Armed Forces DNA Identification Laboratory’s (AFDIL)
Research Section to quantitate mitochondrial DNA. The attendee will
learn about qPCR as it relates to sample inhibition and/or degradation as
well as how information from the assay is used for downstream assays
other than traditional STR analyses.

This presentation will impact the forensic community and/or
humanity by informing the forensic community of a variety of different
uses for a mitochondrial qPCR assay as well as how laboratories could
make use of the changes observed in the assay’s internal PCR control
cycle threshold (IPCCt) to assess the inhibitors present in a sample and
different amplicon sizes to detect sample degradation.

Forensic DNA typing systems, including mitochondrial DNA
analysis, allow the routine processing of many different samples types.
Downstream assays such as short tandem repeat (STR) analyses require
precise quantities of input DNA (0.5 to 2ng) in order to achieve optimal
results, or profiles. Traditionally, slot-blot hybridization assays have
been used to quantitate the amount of nuclear DNA in forensic samples.
This method, though sensitive and human-specific, is time-consuming,
labor-intensive, and not readily amenable to automation. More recently,
quantitative PCR (qPCR), in which the amplification of specific target
sequences is measured in real-time, has become a popular choice for
forensic DNA quantititation. The production of a commercial kit
containing all of the components necessary to run the assay has made it
readily available to forensic labs requiring extensive validation of such
protocols. Additional assays recently published in the forensic literature
have also been developed that target human nuclear DNA, the human Y
chromosome, and the human mitochondrial genome.

Although the downstream analysis of mitochondrial DNA, i.e.
cycle sequencing, does not have the same requirements as STR assays
regarding input DNA quantity, other information provided by a qPCR
assay can be useful for analysis. For example, some qPCR assays
include an IPCCt to assess inhibition in the extracts tested. Variation in
the IPCCt of a sample in comparison to that of the non-template controls
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(NTC) would indicate a potential inhibitor present in that sample. Since
the quantitation is performed using the same mechanism as the
downstream assay, that is, the polymerase chain reaction, the results of
the qPCR assay mimic the extract’s amplification behavior in the
downstream assay. Therefore, if inhibition is detected during
quantitation, additional measures such as further purification and/or
dilution can be employed to allow successful subsequent PCR
amplification and sequencing. Similarly, the successful quantification of
target amplicons of different sizes can be used to assess a sample’s state
of degradation and to determine whether mini-primer sets should be
employed for amplification.

The AFDIL Research Section is continuously evaluating new
extraction protocols as well as producing large mitochondrial control
region databases. A mito-qPCR assay would be useful in evaluating the
success of these new extraction procedures as well as predicting the
success of the sequencing of database samples. The authors have
utilized an in-house mito-qPCR assay developed by the Institute of
Legal Medicine (Innsbruck, Austria), which was based upon the duplex
nuclear-mito qPCR assay described by Andreasson, et al. (2002). This
assay employs three different target amplicon sizes to allow for the
assessment of the level of degradation of a sample, as well as an IPC to
assess any potential inhibitors present in the extract. In this poster the
authors will present a variety of uses for this mitochondrial qPCR assay,
the changes observed in the assay’s IPC Ct as it relates to the inhibitors
present in a sample, and the detection of sample degradation. These
parameters will be related to the samples’ performance in the selected
downstream application, in this case, PCR amplification, and cycle
sequencing.

The opinions and assertions contained herein are solely those of the
authors and are not to be construed as official or as views of the United
States Department of Defense or the United States Department of the
Army.
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B30 The Impact of Whole Genome

Amplification on Forensic Testing

Helge Lubenow, PhD¥*, Christiane Baeumer, Susanne Ullmann, PhD,
Dirk Loeffert, PhD, and Christian Korfhage, PhD, Qiagen GmbH,
Qiagenstr. 1, Hilden, 40724, Germany

The goal of this presentation is to educate investigators and analysts
about the applicability of isothermal whole genome amplification
methods to obtain usable DNA from previously inaccessible samples.
Data will be presented on getting usable STR profiles from
compromised DNA.

This presentation will impact the forensic community and/or
humanity by outlining the adoption of whole genome amplification
methods into standard forensic investigation process. Data will be
presented.

Introduction: The availability of DNA from trace samples can be
limited. A reliable technology capable of accurate replication of
high-quality genomic DNA from limited samples enabling reliable STR
typing is required. The replicated DNA must be identical to the original
genomic DNA template and ideally replication of genomic DNA should
also be possible directly from the forensic sample without extraction of
DNA.

Much effort has been invested by forensic scientists in the
optimization of PCR-based generic amplification methods for genomic
DNA amplification such as degenerate oligonucleotide-primed PCR

(DOP-PCR) or primer extension preamplification (PEP). However,
these PCR-based methods generate non-specific amplification artifacts
and give incomplete coverage of loci.

The use of QIAGEN’s REPLI-g technology for forensic identity
testing, utilizing a novel method for whole genome amplification
(WGA) termed multiple displacement amplification (MDA) is
described. This technique is capable of accurate in vitro DNA
replication of whole genomes, without sequence bias, yielding DNA
suitable for direct use in STR typing.

Normalized yields from a variety of samples: Various samples
can be used in a REPLI-g MDA reaction, including purified genomic
DNA and fresh or dried blood. Typical DNA yields from a REPLI-g
Mini Kit in vitro DNA replication reaction are approximately 10 ig per
50 il reaction. A uniform concentration of amplified DNA is usually
achieved regardless of the quantity of template DNA (Figure 2).
Obtaining uniform DNA yields from varying template concentrations is
particularly important for STR typing applications, enabling subsequent
analysis without the need to measure or adjust DNA concentration. The
average product length is typically greater than 10 kb, with a range
between 2 kb and 100 kb (Figure 3).

Whole Genome Amplification (WGA) of human mitochondrial
DNA: A single mitochondrion contains several copies of mtDNA and each
cell in the human body contains hundreds to thousands of mitochondria.
This effectively means that there are hundreds to thousands of mtDNA
copies in a human cell compared to just 2 copies of nuclear DNA located
in that same cell. Thus, forensic scientists make use of enhanced sensitivity
by characterization of mtDNA in situations where nuclear DNA is
significantly degraded, or present in very small quantities.

In situations where a reference sample cannot be obtained (e.g., from
a long deceased or missing individual), a mtDNA reference sample can be
obtained from any maternal relation.

The newly developed REPLI-mt Kit contains DNA polymerase,
buffers, and reagents for whole genome amplification from small samples
of human mitochondria genome using multiple displacement amplification
(MDA). The technology allows uniform amplification of the whole
mitochondrial genome with minimal nuclear DNA contamination. Typical
DNA vyields are approximately 5 pg per 50 pul reaction.

Method: The REPLI-g MDA method is an isothermal genome
amplification utilizing a uniquely processive DNA polymerase capable of
replicating 100 kb without dissociating from the genomic DNA template
(Figure 1). The DNA polymerase has a 3 > 5 exonuclease proofreading
activity to maintain high fidelity during replication and is used in the
presence of exonuclease-resistant primers to achieve high yields of DNA
product. In addition, the REPLI-g amplification enzyme is significantly
more tolerant against inhibition than Taq DNA polymerase.

Two novel technologies have been developed for the amplification of
highly compromised material and for specific amplification and enrichment
of human mitochondrial DNA. Genomic DNA becomes damaged on
exposure to the environment, as is often the case with crime scene samples.
mtDNA analysis is applied in forensic science to enhance sensitivity in
situations where nuclear DNA is significantly degraded or where
insufficient quantity is available. The application of these new WGA
techniques will further enhance the usefulness of WGA to forensic
sciences.

Minimum sequence bias: PCR-based methods (e.g., DOP-PCR
and PEP) generate nonspecific amplification artifacts, give incomplete
coverage of loci, and generate DNA fragments significantly less than 1
kb long that will lead to reduced amplification success and poor results
when using large STR amplicons. In contrast, REPLI-g provides highly
uniform amplification across the entire genome, with no sequence bias.

Amplification of fragmented or damaged DNA
Biological samples exposed to the environment often yield
compromised DNA. The degree of DNA damage depends on a number
of factors, including environmental conditions such as UV irradiation,
pH, and the method of sample processing prior to DNA isolation (e.g.,
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homogenization). Different types of DNA damage can occur; the most
prominent being chemical or enzyme-induced fragmentation.

The novel REPLI-g damaged DNA technology allows whole
genome amplification of fragmented or otherwise damaged DNA
previously isolated from biological samples. It enables highly uniform
amplification across the entire genome (depending of the degree of
damaging) and is suitable for use with DNA > 300 bp in size. REPLI-
g damaged DNA amplification is a two step process: an initial
processing reaction preparing the damaged DNA for whole genome
amplification and a second amplification reaction.

Whole Genome Amplification, Low Copy Number, Casework
Evidence

B31 Next Generation Expert System

for STR Analysis and Review

Jaime J. Handelsman, BHS*, Ravi Gupta, MS, Lisa M. Calandro, MPH,
and Thomas J. McElroy, Applied Biosystems, 850 Lincoln Centre Drive,
Foster Clty, CA 94404

After attending this presentation, attendees will understand an
improved expert system that will significantly minimize STR analysis
and review.

Data analysis and review of STR profiles is a bottleneck for many
casework and databasing labs around the world. This presentation will
impact the forensic community and/or humanity by providing an expert
system that will not only analyze and score profiles more robustly but
provide the user the tools to more efficiently and quickly isolate the data
that requires manual review as defined by user settings.

The next generation GeneMapper® [D Software is designed
specifically as an expert system for the analysis of data generated from
AmpFI/STR® kits to meet the demands of human identification
applications, including forensic casework, the generation of convicted
offender and population databases, parentage testing, tracking
specimens, and identifying missing persons, military personnel and mass
disaster remains. The software combines precision-sizing capabilities
with reliable allele-calling ability into one intuitive piece of software.
This presentation will describe key new features that will provide users
with the tools and confidence to review and process data more quickly
and efficiently than before. New features include:

* Multi-user database access to allow labs of all sizes to more easily
access, process and manage their data. Examples of ways that
laboratories can utilize this functionality to streamline their
current workflow will be shown.

» E-signature, security, and audit trail functionality will help address
chain of custody needs by providing users the ability to better
track changes and control data analysis and data access within a
lab.

» Novel Process Component Based Quality Values (PQVs) have
been expanded. These PQV’s are easy to use flags that enable a
user to quickly segregate the specific data components that require
troubleshooting from data that can be confidently and efficiently
passed without further review.

» Improved data viewing functionalities which are designed to
minimize the data review process and significantly improve the
analysis workflow.

The presentation will highlight the validation of the GeneMapper®
ID Expert Systems Software for use with validated ABI PRISM®
Genetic Analysis instruments as an expert system for single source
sample analysis and for the analysis of a range of casework sample
types.

Expert System, Data Analysis, GeneMapper®

B32 2005 Census of Crime Laboratories

Joseph L. Peterson, DCrim*, Dennis Longmire, PhD, Steven Cuvelier; PhD,
Anna Leggett, BS, and Robert Morris, MS, Criminal Justice Center, Sam
Houston State University, Box 2296, Huntsville, TX 77341; and Matthew
Hickman, PhD, Bureau of Justice Statistics, 810 Seventh St., NW, Washington,
DC 20531

After attending this presentation, attendees will become familiar
with the data gathered in the 2005 Census of Crime Laboratories,
including the success of survey methods and information describing the
functions, staffing, budget, workload, backlogs, and resource needs of
the surveyed laboratories.

This presentation will impact the forensic community and/or
humanity by updating data contained in the 2002 Census and will help
to set crime laboratory management and funding priorities for public
agencies nationwide.

Outcome: The information in this presentation updates data
contained in the 2002 Census and will help to set crime laboratory
management and funding priorities for public agencies nationwide.

Sam Houston State University, in cooperation with the American
Society of Crime Laboratory Directors (ASCLD) and the National
Forensic Science Technology Center (NFSTC), conducted the 2005
Census of Publicly Funded Crime Laboratories, with grant support of the
U.S. Bureau of Justice Statistics. The 2005 Census was administered to
393 public crime laboratories and gathered information on the functions,
personnel, expenditures, workload, backlog, and resource needs of crime
laboratories nationwide. This new census updates and builds upon the
2002 Census of Crime Laboratories that found backlogs of requests
requiring scientific analysis jumped from 290,000 requests to more than
500,000 requests. Other principal findings in the 2002 Census included:

» The nation’s crime laboratories employed more than 9,000 FTE
personnel and had budgets totaling more than $750 million.

» Laboratories received more than 2.7 million requests for services
and were able to process just under 2.5 million of them by
yearend.

Controlled substances constituted half of all laboratory requests,
followed by toxicological and latent print analyses.

* DNA requests, although making up just 2% of new requests, are
an area where backlog was increasing fastest — for every five
requests completed, about six requests remained outstanding at
yearend.

* Labs estimated that $70 million in new personnel costs and about
$500 million for renovated and larger facilities, new instrumen-
tation, and equipment were needed to achieve 30-day turnaround
times on requests.

The new 2005 Census was significant in that it employed new
survey technology allowing crime laboratories to use a CD to transmit
their information electronically to the project’s data base server at Sam
Houston State University. Laboratories could also submit their data by
logging onto the project’s Internet site, or by submitting their paper
survey through conventional mail. Technical assistance was also offered
to crime laboratories in completing their surveys by staff at Sam
Houston State and by a group of ASCLD and NFSTC advisors. The goal
of the project was to achieve a 100% response rate from identified
laboratories.

The 2005 Census updates all information items gathered in the
2002 survey. The new Census is also important in that it asks additional
information about laboratories’ use of data bases (CODIS, NIBIN, and
AFIS), the status of their information management systems, a more
detailed breakdown of the costs of new equipment needed by
disciplinary area, added information about types of DNA casework and
databasing requests, the internal and external costs for outsourcing DNA
casework and CODIS data-basing, controlled substances and toxicology,
and added detail about peer review activities. Additional open-ended
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questions asked about innovative programs used by laboratories to
manage casework, and improvements made to the physical structure of
laboratories in recent years.

Data collection and analysis continues through calendar year 2006,
and updated information will be presented at the 2007 Annual Meeting.

Census, Survey, Crime Laboratories

B33 Building a New Crime Laboratory

Facility With Strategic Partnerships

Barry A.J. Fisher, MS, MBA*, Los Angeles County Sheriff’s Crime
Laboratory, 2020 West Beverly Boulevard, Los Angeles, CA 90057

The goal of this presentation is to provide new insights how different
agencies can work together for the benefit of all. It is an example of the
saying: the sum of the parts is greater than the individual components.

This presentation will impact the forensic community and/or
humanity by demonstrating how even in difficult economic times, major
funds to construct a new lab can be obtained. They will also learn how
partnering with neighboring agencies can create a new and vital forensic
science service delivery system.

Finding ways to finance a new crime laboratory is challenging even
in the best of circumstances. When budgets are tight, finding sources of
funding can become a near impossibility. This presentation describes a
novel way this problem was solved in Los Angeles through strategic
partnerships and political acumen.

By the early 1990s, the Los Angeles County Sheriff’s Department
(LASD) faced chronic overcrowding in the laboratory along with a
classic case of so-called “sick building syndrome.” When LASD moved
into the current facility in the mid 1970s, the lab was only supposed to
be there for a couple of years while funding would be found for a new
facility. Twenty five years later, the facility was no longer doing the job
for us. Major systems were failing and the staff was becoming
increasingly unhappy with crowded working conditions.

Inadequate work space is an insidious problem. It’s very easy to get
used to inadequate workspace and accept that reality as the way things are
meant to be. However, productivity and employee morale begins to suffer.
Often, by the time laboratory management recognizes the need to act;
overcrowding goes from being a small problem into a serious issue.

LASD took these problems to the county’s Board of Supervisors in
1994 but because of the costs associated with building a new facility, a
decision was made to wait for better economic times. Later, LASD was
able to fund a needs assessment by engaging a local architectural firm
which brought in considerable crime laboratory experience. That study
became the basis of the future project. Through that process, the lab
learned an important lesson: building crime labs is as much a political
issue as a public safety issue. LASD also learned that selling the idea
for a new lab was the key. The lab had to learn how to market!

Los Angeles is home to two large metropolitan crime laboratories
operated by the LAPD and the LASD. As it turned out, both needed new
facilities and both were having problems finding funds. The key to the
project was capturing the interest of local political leaders who
recognized the unique collaboration forged as a strategic partnership
between the LASD and LAPD crime labs, a local university offering a
MS degree in Criminalistics — California State University, Los Angeles
(CSULA), the CA DOJ California Criminalists Institute and a new
created California Forensic Science Institute at CSULA.

The vision that was presented was an extraordinary partnership
between the city and county of Los Angeles, and the State of California.
That vision was articulated by the sheriff who was able to persuade the
state to fund the project at nearly $100M. The project is under
construction and occupancy is expected in early 2007.

Building a New Crime Lab, Funding Strategies for Lab
Construction, Forensic Synergy

B34 Crime Scene Search Theory

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

After attending this presentation, attendees will increase
understanding of the factors involved in a complex crime scene search.

This presentation will impact the forensic community and/or
humanity by providing an awareness of a theoretical basis for crime
scene search.

The discipline of crime scene investigation (CSI) like the rest of
forensic science has focused predominately on technology rather than
theory. For the most part this has worked; however, there are indications
that changes are becoming necessary. Some thought process is needed
rather than just “do what worked last time.” In this vein, a theory for
crime scene search is explored.

Search theory was worked out fairly extensively for naval purposes
in World War II and subsequently applied to marine search-and-rescue
(SAR) operations. The marine SAR procedures are currently being
expanded for land SAR operations in remote, rural areas. The SAR
procedures could also be adapted for evidential searches. Some
suggestions for making these adaptations are advanced in this
presentation.

Breaking the search down into its parts allows each to be examined
for improvement. This analysis includes both the theoretical
components and the technological methodology. A crime scene search
begins with the theory: A crime is the intersection of a criminal with his
target in time and space. The crime scene is obviously the space but the
evidence in that space is determined by the impacts of the criminal, the
victim, and the time of occurrence against what was there, i.c., the
changes in the scene. In order to get the most from a crime scene search,
the crime scene investigator must make a time-space-psyche analysis.
Such an analysis combines the art of the investigator and the craft of the
scientist and focuses on three factors — Purpose, Probability, and
Procedures.

The Purpose has two aspects — to reconstruct what happened, when,
where, and how; and to associate the culpable individual with the event,
if not its cause. Reconstruction depends on the type of crime as that
determines what information is required and thus what types of evidence
needs to be located to provide that information. Association depends
more on locating and evaluating materials that originate from any
individual that had means, motive, and opportunity.

Probability also has two aspects — the probability that the evidence
of interest is in a particular location; and the probability that it will be
found in that location with a particular search methodology. The first is
based on applying investigative information and the second is based on
error analyses of the various search methodologies under the particular
conditions of the search area.

The Procedures are of two types — those for calculating the
probabilities and those for executing the search. The probability
calculations are based on subjective information but still need to be
methodical. Investigative probability calculations are based on
knowledge of people and how they act in various situations. Search
methodology probability calculations are based on protocol
development. The search procedures include techniques for controlling
the search and methods for detecting the evidence during the search.
Both are highly situation dependent and the variety of situations requires
a range of protocols. Based on the replicate testing used when
developing the protocols, one can calculate the probabilities used both to
make decisions about managing the search and for evaluating the results.

Crime Scene, Search Theory, Probability
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B35 Developing Investigative Leads

Through Trace Evidence

Samuel J. Palenik*, and Christopher S. Palenik, PhD, Microtrace,
1750 Grandstand Place, Elgin, IL 60123-4900

B36 Global Forensic Provenancing

With Geochemical Methods

Jurian A. Hoogewerff, PhD*, School of Chemistry and Pharmacy,
University of East Anglia, Norwich, Norfolk NR4 7TJ, United Kingdom

After attending this presentation, attendees will learn how the
application of advanced trace evidence techniques can provide
investigative leads to cold cases, fresh cases and cases with limited
amounts of evidence.

This presentation will impact the forensic community and/or
humanity by demonstrating the formulation of investigative leads
through trace evidence in criminal investigation has a history of lore in
both historical examples and Sherlockian fiction, but it is rarely, or at
best, sporadically employed to the benefit of cold cases and is almost
never applied to fresh investigations when trace evidence is most readily
available. It is hoped that the examples presented here will provide both
scientists and investigators with a renewed appreciation of the
information and benefits that trace evidence can provide in an
investigative examination.

While part of this can be ascribed to financial constraints and the
reliance placed on DNA evidence, probably the largest reason can be
attributed to the fact that investigators are not necessarily aware of the
information that can be extracted from trace evidence. Furthermore, the
extents to which an analysis of trace evidence can be taken by an analyst,
or the depth of interpretive information that can be extracted from the
sum of available evidence is not necessarily encouraged by the
segmented design of many forensic laboratories in which scientists are
permitted or certified to analyzed only a particular category of evidence.

As opposed to the more familiar comparative type cases in which
known and questioned evidence must be associated, a case requiring the
development of investigative leads typically has no suspect and often
has limited “unknown” evidence. In these cases, a scientist is required
to develop testable hypothesis as to the origin of any evidence that has
been recovered. These hypotheses take the form of descriptive
postulations about the sought-after suspect, their environment, and their
history. In these examinations, the freedom for an investigating scientist
to be allowed to interrogate and integrate all available evidence is
critical, as is a required familiarity with these materials, particularly
because of the small amount of sample often available. These materials
can include, among other items, hair, fibers, paint, rubber, soil, industrial
dust, pollen, and other botanical matter. Equally important to the
identification of these materials is the continued analysis that provides
further differentiation. For example, if calcite is located, in what
environment did it form? Was it formed as a marble, a detrital mineral,
in an evaporate environment, or as a pigment/filler? A solid familiarity
with materials will allow the identification of a certain particle to be
further specified to a particular end-use. It is only by taking an
identification beyond the preliminary recognition of an item as “paint”
or “wood” and further characterizing it as an “Ford automotive paint” or
a “sugar maple — acer saccarum” that the reason a particular particle of
evidence may be relevant.

These and other approaches towards the production of evidentiary
leads will be illustrated through various cases in which trace evidence
has provided investigators with actual leads that have lead to
consequential arrests, confessions and convictions. Each of these
examples will be illustrated by explaining the background information
provided to us, the analytical approaches utilized, and most importantly,
the way in which the evidence identified was interpreted to provide
investigators with a picture of relevant events and processes. All of
these cases will illustrate the importance of all-inclusive analyses that
violate the traditionally established scientific disciplines. It is hoped that
these examples will provide both scientists and investigators with a
renewed appreciation of the information and benefits that trace evidence
can provide in an investigative examination.

Investigative Leads, Microscopy, Trace Evidence

After attending this presentation, attendees will learn about the new
developments in geographical provenancing and be informed about the
possible applicability and limits.

This presentation will impact the forensic community and/or
humanity by showing the forensic community that state of the art in
forensic provenancing is aiming at a new level of sophistication by
combining global information from several disciplines in one expert
system. The presentation will provide policy makers with information
about the state of present research and case experts in the field with new
possibilities to get valuable information in complex cases.

Due to the globalization of legal (and illegal) trade and the limits of
paper/electronic mandatory or voluntary traceability systems there is an
increasing demand for techniques which can verify and/or validate the
geographical origin of commodities. Not only is this relevant for
consumer confidence but in almost every case where the origin and/or
quality is questioned there is interest to have an independent method able
to verify claimed origin.

Provenancing of raw food products like mineral water, vegetables,
fruits and shellfish and processed products like honey, wine and olive oil
have a high feasibility for geographic profiling as these items have a
strong geochemical relation with the host rock and/or soil and
precipitation. As certain rock and soil types have a limited spatial
distribution on earth, the chemical signature the products inherit from
their geochemical and/or bio-climatic environment, may enable
geographical sourcing.

The bio-geo-chemical Natural Isotope and Trace Element (NITE)
signatures consist of elemental and isotopic profiles related to regional
climate (H and O isotopes), bio-environment (C and N isotopes) and
geology (elements and S, Sr, Nd, Pb and other isotope systems).

A very important aspect of sourcing is the validation method. The
most commonly suggested, but often prohibitively expensive, method is
the construction of an analytical database based on authentic samples from
specific areas which needs to be maintained indefinitely. More
problematic is that any item from an un-authenticated area might lead to
false positives. The second method, expensive only in its implementation
phase, is to develop an understanding of the relation between the NITE
profile in a certain product and its geo-bio-climatic environment. The
latter method has the advantage that often knowledge about the geo-bio-
climatic environment of un-authenticated area is available, e.g. D/H and
180 isotope precipitation maps, geological and geochemical maps.

However the development and implementation of geo-bio-climatic
profiling requires extremely robust analytical methodology and a
continued commitment to a very high level of quality assurance.

Against this background the EU has funded a €19M research
project TRACE to develop geo-bio-climatical analytical specifications
of origin to be combined in a general traceability system. The project
will investigate in detail if geo-bio-climatic profiles from a set of food
commodities with different grades of complexity: mineral water, wheat,
olive oil, honey and lamb meat from 20 different 10x10 km test sites in
Europe, can be linked to the geo-bio-climatic environment at these sites.
The NITE profiles from soil digests and extracts and local water will be
compared with NITE profiles of the selected commodities. On selected
commodities additional compound, genetic and pollen analysis will also
be performed. The gathered data, combined with full paper/electronic
paper traceability data, will be used as initial training set for a
Geographical Information System (GIS) based knowledge system.
Subsequently the system will be tested on world wide validation sample
set. Once the knowledge system is validated it is aimed to be used by
the EU to routinely screen food commodities from possible questioned
origin before embarking on a full forensic investigation.
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The TRACE project also investigates the possibility to include geo-
bio-climatic profile data on the product label in a sophisticated bar-code
type manner, a chemometric passport for foodstuffs, in the anticipation
of the desire for much stronger traceability validation/verification in EU
(import) legislation (www.trace.eu.org).

Although at present the focus is on food, the method developed will
be applied to other criminal forensic trace material like human remains
and drugs.

At present, other TRACE-mirror initiatives are being set-up in
Latin America, Australia and New Zealand, China and the USA to enable
world wide geographical profiling by NITE and related methods.

Trace Evidence, Provenancing, Biosecurity

B37  Analysis of Forensic Soil Samples Via High

Performance Liquid Chromatography
and Ion Chromatography

Christopher R. Bommarito, MSP*, and Amanda D. Sturdevant, MS,
Michigan State Police Forensic Science Division, 7320 North Canal
Road, Lansing, MI 48913; and David W. Szymanski, MS, Department
of Geological Sciences, Michigan State University, 206 Natural
Science Building, East Lansing, MI 48824

The goals of this presentation are to demonstrate the use of high
performance liquid chromatography (HPLC) and ion chromatography
(IC) to assess the qualitative and quantitative variation in these fractions
of soil and to demonstrate spatial and temporal variation in soil and the
importance of population sampling in soil analysis.

This presentation will impact the forensic community and/or
humanity by showing how the use of these methods will decrease the
number of type II errors in soil analysis and demonstrating the spatial
and temporal variation will demonstrate the need for population
sampling in soil analysis.

Traditional forensic soil comparisons are performed via physical
and/or chemical examinations of color, texture, and mineral content,
leaving any organic- or water-soluble fractions unexamined. This study
uses high performance liquid chromatography (HPLC) and ion
chromatography (IC) to assess the qualitative and quantitative variation
in these fractions of soil.

Soil samples were collected over the course of three weeks from
120 locations in and around Lansing, MI and were designated as urban
(n=40), suburban (n=40), or rural (n=40). Criteria used to categorize
each areas included the local human population, the amount of vehicle
and pedestrian traffic, the distance from residential or commercial
structures, and the general use of the land as commercial (urban),
residential (suburban), or agricultural (rural). Additional samples from
six of these locations (two urban, two suburban, and two rural) were
collected once a week for ten weeks for temporal analysis. Nine
additional samples, equally spaced over a 1 m? grid, from these same six
locations, were collected for spatial analyses.

All samples were collected using a #9 soil plug to a depth of about

17 five times and stored in brown paper bags. Each sample was placed
in a glass petri dish, dried in a 60°C oven for two hours, and sieved
through a 60/250 mesh/micron Tyler certified brass sieve. The fraction
that passed through the sieve was stored in a vial for analysis.
The Dionex HPLC system consisted of a P680 pump with an ASI-100
autosampler and UVD340U diode array detector. The columns used
were a Phenomenex Widepore C18 guard column (4 mmL x 2 mmD)
and an Alltech Widepore Econosphere C18 column (5 u particle size,
250 mm x 4.6 mm). Various combinations of extract concentrations,
mobile phase compositions, and run times were tested to determine the
optimal sample preparation method and system parameters to achieve
sufficient peak resolution.

IC samples were run on a Dionex DX-120 ion chromatograph with a
Dionex AS40 autosampler and electrochemical detector. Samples were
analyzed on two different columns and by two separate methods. The first
method utilized an IonPac AS9-HC (4 mm x 250 mm) column with a
mobile phase of 9 mM Na,CO; at a flow rate of 1.19 ml/min for 35
minutes and a 25 pl injection volume to detect and quantify nitrite,
bromide, chlorate, nitrate, phosphate, and sulfate. The second method
utilized an AS16 (4 mm x 250 mm) column with a mobile phase of 35 mM
NaOH at a flow rate of 1.19 ml/min for 35 minutes and a 25 pl injection
volume to detect and quantitate perchlorate, thiosulfate, and chlorate.

All samples were prepared for IC analysis using no less than 0.5 g
of sieved soil in a 0.5 g/ml solution in reagent grade water. This solution
was sonicated for ten minutes and filtered through a 0.45 pm syringe
filter (Pall) into two 0.5 ml IC autosampler vials.

Qualitative and quantitative analysis of the resultant
chromatograms separated the 120 samples into 10 groups by HPLC and
23 groups by IC groups.

This study shows that using HPLC and IC to analyze the organic-
and water-soluble fractions of soil can successfully discriminate
samples. Including quantitative analysis of the results eliminates some
false inclusions by providing further differentiation of samples. To
demonstrate that the variation observed via HPLC and IC analysis is an
independent variable from the inorganic composition, ten samples that
were differentiated by these methods were examined via X-Ray
fluorescence. Some of the samples were broadly similar in elemental
composition in a one to one comparison. Although this comparison was
not performed with a population of known samples, the XRF data
indicates that additional discrimination is possible when HPLC and IC
analysis are added to traditional forensic soil analysis schemes.

The methods used in this study were able to detect both qualitative
and quantitative variations in soil over a relatively small geographic
area. This demonstration of soil heterogeneity underscores the
importance of the collection of a representative known sample
population when assessing a forensic soil comparison. Significant
temporal variation was also demonstrated over the course of ten weeks
of sampling; however, samples were found to be consistent over shorter
periods of time.

Baseline levels of inorganic anions were determined via IC; these
levels may be useful in assessing the significance of anions detected in
soil from cases involving low explosives.

* This work was funded by the National Institute of Justice, through the
Midwest Forensics Resource Center at Ames Laboratory under
interagency agreement number 2002-LP-R-083. The Ames Laboratory
is operated for the U.S. Department of Energy by lowa State University,
under contract No. W-7405-Eng-82.

Soil Analysis, High Performance Liquid Chromatography,
Ion Chromatography

B38 A Novel Approach to the Examination of

Soil Evidence: Mineral Identification
Using Infrared Microprobe Analysis

Brooke A. Weinger, MA*, John Jay College of Criminal Justice/ CUNY,
445 West 59th Street, New York, NY 10019, John A. Reffner, PhD,
Smiths Detection, 21 Commerce Drive, Danbury, CT 06810, and Peter
R. De Forest, DCrim., John Jay College of Criminal Justice/ CUNY,
445 West 59th Street, New York, NY 10019

After attending this presentation, attendees will gain an awareness
of the application of infrared microspectroscopy for mineral
identification, a vital aspect of soil evidence analysis.

This presentation will impact the forensic community and/or
humanity by providing an innovative technique for mineral
identification which will augment traditional methods of soil analysis.

* Presenting Author
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Soil evidence is commonly encountered at a wide variety of crime
scenes, and can be potentially very valuable because of its ability to
identify and individualize. Despite this fact, soil analysis is underused
and underappreciated in the forensic science community. Advances in
the field of infrared microprobe analysis make it possible to perform
rapid, reliable, and reviewable identifications of minerals found in soil
samples.

The application of infrared microprobe analysis for fiber and paint-
evidence analysis is well established and accepted in forensic science
laboratories. With new advancements, infrared microprobe analysis can
be extended to a wide range of physical evidence; from the identification
of minerals and illicit drugs to the differentiation of glass evidence. This
paper focuses on the use of the infrared microprobe for the identification
of minerals in soil samples.

Infrared microprobe analysis of minerals is made possible through
the use of the diamond attenuated total reflection (ATR) microscope
objective. The design and use of the diamond ATR microscope objective
allows for the selective isolation of individual minerals for simultaneous
collection of microscopic, optical, and infrared data, thus enabling the
indisputable identification of minerals. Infrared microprobe analysis
requires virtually no sample preparation, and enables direct infrared
spectroscopic analysis of unknown mineral samples. When coupled
with a preliminary examination using traditional methods of polarized
light microscopy, complete analysis of an unknown mineral can be
performed quickly and easily. Thus a mineralogical profile of a soil
sample can be obtained in a short time.

Prior to applying this technique to soil analysis, an infrared spectral
library of approximately fifty common minerals was made and tested
using the infrared microprobe. Notwithstanding the existence of
thousands of diverse minerals, a single soil sample usually contains
between three and five mineral varieties, with only twenty minerals
being prevalent in all soils. Thus, a library containing the spectra of fifty
minerals was deemed sufficient for forensic soil analysis. Next, soil
samples were obtained and the mineral fractions separated using
traditional methods. The minerals were then isolated, analyzed, and
identified using the polarized light microscope and the infrared
microprobe. This study shows the great benefits of infrared microprobe
analysis for mineral identification and the rapid, reliable, and reviewable
creation of a mineralogical profile of a soil sample. The ability to
integrate polarized light microscopy with infrared microprobe analysis
to minerals in soil samples is unprecedented.

Soil, Mineral, Infrared Microprobe

B39 Assessment of LA-ICP-MS for the
Forensic Analysis of Soil and Sediments

Luis Arroyo, MSc*, Piero R. Gardinali, PhD, José R. Almirall, PhD,
and Tatiana Trejos, MSc, Florida International University, 11200 SW
8th Street, Chemistry Department CP 153, Miami, FL 33199

After attending this presentation, attendees will understand the
applicability of laser ablation ICP/MS as an alternative methodology for
the elemental profile in complex matrices like soils and sediments.
Avoidance of digestion procedures is a clear advantage of the proposed
technique.

This presentation will impact the forensic community and/or
humanity by demonstrating the use of a non-destructive technique for
the elemental characterization of possible contaminated sites or to
conduct a rapid screening of background levels in protected areas. In
addition, this technique can also be applied for paired-comparison of
samples to determine likely sources of origin in homicides, kidnapping
and other crimes.

Forensic examination of soil and sediments are an important part of
the services provided by forensic science laboratories since they are
matrices frequently encountered in crime scenes. T he investigation of
these matrices has generated increasing attention within the
environmental forensic arena. The value of the data obtained from such
investigations will impact the legal processes and must be scientifically
reliable and legally defendable. Several methodologies has been used
for the evaluation of elemental profiles in this type of evidence such as
X-Ray fluorescence (XRF), inductively coupled plasma mass
spectrometry (ICP) and/or energy dispersive X-Ray (EDX).

The aim of this study is to develop, optimize, and validate a method
for the analysis of soil and sediments by LA-ICP-MS in order to evaluate
its utility to forensic analyses. As a primary goal, the proposed method
can be applied to the analysis of environmental samples to monitor
contaminated sites and/or to conduct rapid screening of background
levels in protected areas. In addition, this technique can also be applied
for paired-comparison of samples to determine likely sources of origin
in homicides, kidnapping and other crimes.

The use of LA-ICP-MS for soil and sediments has several
advantages over the conventional digestion methods, including direct
characterization of solids with minimum handling and very low sample
consumption (~ ng vs ~ mg of samples). Common multi-step
dissolution procedures for these solid samples are avoided which
represent a better alternative for faster analysis while still allowing the
multi-elemental characterization of complex geological matrices. The
key issue is to provide precision and accuracy comparable to traditional
methods.

Three different ICP-MS instruments were used in standard
operation modes in order to account for robustness of the method: HP-
4500 (Agilent Technologies, Palo Alto, USA), ELAN DRCII
(PerkinElmer LAS, Shelton CT USA), Element 2 (Thermo Electron
GmbH, Bremen, Germany). Two different laser units were used for this
work: 1) a New Wave UP- 213 operating at 213 nm (New Wave
Research, USA) and 2) a CETAC LSX 500 (CETAC, USA) operating at
266 nm. A Scanning Electron Microscope with EDX detector
(SEM/EDX) JSM-5900LV Jeol (JEOL, Japan) was used for the imaging
of craters on soil standards and the determination of particle size
distribution of the internal standard.

A critical evaluation of parameters of forensic interest is discussed
in detail, including the analytical performance of the technique,
homogeneity of the samples at microscale, reproducibility, use of matrix
matched standards and quantification strategies.

Of the parameters controlled in the experiments, spot size, ablation
pattern, sample grain size after homogenization, and the choice of the
internal standard were found to be the key factors to improve the
analytical performance of the method. Analytical results obtained by
LA-ICP-MS were compared versus solution work followed by ICP-MS
in terms of accuracy, precision and time of analysis.

The application of this novel method to environmental samples,
particularly soil and sediments is evaluated. Soil and sediment standards
were used for the optimization and evaluation of the analytical
performance of the method. Two proficiency test samples were analyzed
to validate the method. Good agreement with the participant
laboratories on this round robin (using solution methods) was achieved,
demonstrating the ability of this method for elemental analysis of these
matrices. In addition, this method was applied to a set of real samples
and the results are compared to data obtained by typical dissolution ICP-
MS method.

The novelty of the proposed method relies on the application of
laser ablation for the elemental analysis of soil and sediment matrices by
ICP-MS using a single solid matrix matched standard with internal
standardization for the quantification. The developed method uses solid
standards without the need of using binders or liquid standards.

Laser Ablation ICP MS, Soil/Sediments, Elemental Analysis
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B40 Micro-Homogeneity Studies of Trace
Elements in Solid Matrices by LA-ICP-MS:

Implications for Forensic Comparisons

Tatiana Trejos, MS*, Benjamin Naes, BS, and José R. Almirall, PhD,
Florida International University, 11200 SW 8th Street CP 194, Miami,
FL 33199

After attending this presentation, attendees will understand how to
apply micro-homogeneity studies of trace elements in solid matrices
such as glass, paint, and soil to define sampling strategies and
interpretation of this type of evidence.

This presentation will impact the forensic community and/or
humanity by provide forensic examiners with useful information to
apply LA-ICP-MS methods for the elemental analysis of glass, paint and
soil. During this presentation participants will learn advantages and
disadvantages of conducting LA-ICP-MS analysis for these matrices.
Microheterogenetiry studies of these samples will assist forensic
scientists in developing proper strategies for recovering, sampling, and
interpreting the data.

Laser Ablation is a valuable tool for the direct solid sampling of trace
evidence within the forensic context. Some of the advantages of LA
sampling prior to ICP-MS analysis include elimination for the need of
chemical procedures required for dissolution, reduced risk of
contamination during the sample storage and sample preparation and vastly
reduced consumption of the sample (ng vs mg for solution techniques).

These advantages make LA-ICP-MS a very attractive technique for
the analysis of forensic samples, especially for trace examinations where
the amount of sample always represents a challenge. The minimum
amount of material that should be removed to be representative of the
bulk sample may vary from matrix to matrix due to inherent degrees of
micro-heterogeneity.

The aim of this work is to provide the forensic community with a
critical evaluation of homogeneity of the elemental profile of some
forensic samples at a micro-scale, as well as its implications to sampling
size requirements, data analysis, and interpretation of results.

The micro-homogeneity of the elemental composition of glass
samples (containers, architectural windows, and vehicle windshields)
was studied in the types of samples commonly recovered from crime
scenes. All fragments were selected with a size smaller than 2 mm?2 in
order to simulate the typical glass fragments transferred from the crime
scenarios. For each set of glasses, the mean values and standard
deviation of 10 replicates (n = 10) of a single fragment were compared
with the values obtained from 10 (n = 10) different fragments of glass
within the area of interest (i.e., windshield pane, architectural pane and
a single container) in order to evaluate whether or not the variation
within a glass sample was larger than the variation due to the analytical
method. In addition, several samples from a single manufacturer were
analyzed. All the fragments were clear float glasses that were
periodically gathered between May 1997 and September 2001.

Heterogeneity studies were conducted for the analysis of
automotive and architectural paints. Two different sets of automotive
paints were analyzed. The first set consisted of five blocks of red
automobile paint purchased from ACT Laboratories; each block was ~
15 cm x 10 cm. The five blocks originated from the same batch of paint
and was composed of four layers. The second set was comprised of a
piece of green paint (15 x 10 cm) and provided by the Royal Canadian
Mounted Police (RCMP), Toronto, Canada). The sample was part of the
Paint Database Query (PDQ) and consisted of six layers. For a
homogeneity study within a single block, the piece was cut into 15
squared pieces of ~ 2 cm? and then 7 of those pieces were randomly
selected for analysis. Four replicates per square/piece were analyzed for
further statistical comparisons. An additional study was also conducted
to determine the heterogeneity between the five blocks of paint. For this
study, four replicates were measured on each block.

Raw soil material is significantly more heterogeneous when
compared to the man-made glass and paint industrial materials described
above. Therefore, homogenization of the soil standards and samples is
required prior the analysis by the micro sampling tool of LA-ICP-MS.

The evaluation of homogeneity of soil and sediment matrices was
conducted on pressed pellet standards using marine sediment reference
material, PACS-2 (National Research Council of Canada, Ottawa,
Canada) and soil reference material, SRM NIST 2710, Montana Soil
(National Institute of Standards and Technology, Gaithersburg, MD,
USA). The standard materials were mixed and homogenized with solid
internal standards to improve accuracy and precision of the
measurements. Three different ICP-MS instruments were used in
standard operation modes: an HP-4500 (Agilent Technologies, Palo
Alto, USA), an ELAN DRCII (PerkinElmer LAS, Shelton CT USA),
and an Element 2 (Thermo Electron GmbH, Bremen, Germany). Two
different laser units were utilized for this work: 1) a New Wave UP- 213
operating at 213 nm (New Wave Research, USA) and 2) a CETAC LSX
500 (CETAC, USA) operating at 266 nm. A Scanning Electron
Microscope with EDX detector (SEM/EDX) JSM-5900LV Jeol (JEOL,
Japan) was used for the imaging of craters on different matrices and for
determining particle size distributions within the sample.

The results demonstrate that float glass is homogenous even at the
micro-range level. However, the variation of elemental composition of
other glass types such containers, as well as paint and soil, is larger over
the source than the instrumental variation due to inherent heterogeneity
and therefore specific statistical methods are recommended to compare
these more heterogeneous samples. Appropriate characterization of the
heterogeneity of the control sample and incorporation of this variation
into the match criteria allow LA-ICP-MS to be used as a favorable
alternative technique to conduct elemental analysis of these matrices for
comparison purposes.

Glass, Soil, Trace Evidence

B41 Forensic Analysis of Glass by LIBS —
A Comparison to XRF and LA-ICP-MS

for Elemental Profiling

Benjamin E. Naes, BS*, and José R. Almirall, PhD, Florida
International University, Department of Chemistry and Biochemistry,
11200 SW 8th Street, CP194, Miami, FL 33199

After attending this presentation, attendees will understand the role
of LIBS and its impact on forensic elemental analyses.

This presentation will impact the forensic community and/or
humanity by observing that LIBS is great complimentary elemental
technique to aid in solving trace evidence related crimes.

Materials analysis and characterization can provide important
information as evidence in legal proceedings. Although the utility of
trace elemental analyses for comparisons for glass, paint fragments,
bullet lead and metal fragments has been shown to offer a high degree of
discrimination between different sources of these materials, the
instrumentation required for the generation of good analytical data in
forensic comparisons can be beyond the reach of many forensic
laboratories. Scanning Electron Microscopy with an Energy Dispersive
Spectrometer (SEM-EDX), X-Ray Fluorescence (XRF), Laser Ablation
Inductively Coupled Plasma Atomic Emission Spectroscopy (LA-ICP-
AES) and, more recently, LA-Inductively Coupled Plasma Mass
Spectrometry (LA-ICP-MS) have all been used in forensic laboratories
for such elemental analysis determinations. Two different and recently
developed Laser Induced Breakdown Spectroscopy (LIBS) instruments
have been evaluated as tools for the forensic elemental analysis of glass
and compared in performance to other elemental methods in order to
determine the utility of comparing casework sized glass samples. The
first of the two LIBS instruments utilized in this study is a Foster and
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Freeman (ECCO) Laser Induced Breakdown Spectrometer
(Worcestershire, UK) which is a self-contained device that is operated at
1064 nm, delivering a single laser pulse; the spectral range for this
instrument is 200-600nm. The second LIBS instrument is a newly
developed laser delivery module, custom manufactured by Photon
Machines (San Diego, CA USA), coupled to an Andor Mechelle
spectrometer (South Windsor, CT USA) operating in the spectral range
0f 200-900 nm. The new LIBS contains a New Wave Research Solo 111
dual cavity laser (Fremont, CA USA) capable of delivering 2 laser shots
within less than a microseond apart (two independent laser heads
operating at 1064 nm) and a New Wave Research Tempest laser
(Fremont, CA USA) operating at 266 nm. The laser delivery module has
the capability to deliver a single pulse (@ 1064 nm or @ 266 nm), a
double pulse (1064 nm followed by 266 nm and vice-versa), and a triple
pulse (i.e., 1064 nm-266 nm-1064 nm). All laser combinations will be
studied to enhance signal in order to improve the elemental
characterization of glass samples for forensic comparisons. Such
developments in the instrumental design of these LIBS systems,
designed to specifically address the analytical requirements of the
forensic laboratory, are also presented. The power of LIBS-based
elemental analysis to discriminate between different glass samples is
also compared to the discrimination power of XRF and LA-ICP-MS.
The relatively low cost, ease and speed of operation, and non-destructive
nature of the LIBS analysis makes the technique a potentially viable
forensic elemental analysis tool.

LIBS, Glass, LA-ICP-MS

B42  Glass Sample Discrimination by Laser

Induced Breakdown Spectroscopy (LIBS)

Michael E. Sigman, PhD, and Candice M. Bridge, BS*, National
Center for Forensic Science, University of Central Florida, PO Box
162367, Orlando, FL 32816, Joseph Powell, BS, South Carolina Law
Enforcement Division (SLED), 4400 Broad River Road, Columbia, SC
29210; and Katie L. Steele, BS, Sara Linker, and Jean Maclnnis, PhD,
National Center for Forensic Science, University of Central Florida,
PO Box 162367, Orlando, FL 32816

After attending this presentation, attendees will have learned about
the discrimination capability of LIBS for glass samples.

This presentation will impact the forensic community and/or
humanity by introducing a new and potentially powerful elemental
analysis tool, Laser Induced Breakdown Spectroscopy.

In this presentation results will be reported of a study of Laser
Induced Breakdown Spectroscopy (LIBS) and Laser Ablation
Inductively Coupled Plasma Mass Spectrometry (LA-ICP-MS) for the
discrimination of evidentiary glass samples: automobile side mirror
glass, automobile headlamp glasses, and brown container glasses.

Forensic glass analysis provides direct comparison of questioned
and known glass samples. This research is based on analytical methods
previously used. For each glass sample studied, shards from the same
glass were analyzed using both LIBS and refractive index (RI)
measurements, by GRIM3. All LIBS measurements were made at the
National Center for Forensic Science at UCF. All refractive index
measurements were made at the South Carolina State Law Enforcement
Division (SLED) Columbia, SC. Pairwise comparisons were made of
the data for all samples to determine discrimination factors for each
technique.

The Ocean Optics LIBS2000+ system was used for data
acquisition; it utilizes a Nd-YAG laser that emits at a fundamental
wavelength of 1064 nm (Big Sky, model CFR200, 98 mJ/pulse, pulse
width 7 ns). For the LIBS measurements, glass samples were analyzed
by comparing five spectra each comprised of an average of 10 single-
shot spectra (detector delay of 2 Os) in one spot. Argon gas was

constantly flowing in the LIBS sample chamber during sampling. This
data was used to select emission wavelengths that were shown to have
reproducible intensities for repetitive scans in each individual set of
glass samples. These emission lines were in turn used to calculate
intensity ratios, a method that eliminates errors in data analysis that can
be caused by laser shot-to-st fluctuations and differences between the
seven (7) different spectrometers. Ten intensity ratios were ultimately
selected based on their ability to discriminate between glass samples.

Previous research has shown that it is possible to discriminate
automobile samples based on their isotopic abundance using LA-ICP-
MS plus the RI. The technique utilized in this study involved analyzing
glass samples with a combination of LIBS elemental emission ratios and
refractive index values. Each data set was evaluated by constructing a
set of elemental emission ratios and determining the average and
variance of those ratios over a set of replicate measurements. The
emission ratios were evaluated by ANOVA to determine a set of ratios
having significant F-statistic values to allow for discrimination between
the glass samples comprising the set. The emission ratios were further
analyzed by constructing a Pearson product moment correlation
coefficient matrix and selecting those ratios displaying the lowest
correlations, thereby maximizing the information content in the data set.
The selected set of ratios were used to make pairwise comparison of the
glass samples by means of a Tukey Honestly Significant Difference
ANOVA post-hoc test to maintain prescribed data-wide significance
levels at 0.10 and 0.01.

Glass samples incorporated in this study included sets of, fifteen (15)
automobile headlamps samples (105 pair-wise comparisons), thirty-four
(34) automobile side mirror glass (561 pair-wise comparisons), and fifteen
(15) brown container glass (105 pair-wise comparisons). Discrimination
capability was measured for both LIBS and LIBS+RI at 90% and 99%
confidence intervals (CI). LIBS+RI gave greater than 90% discrimination
(99% CI) in all data sets other than the side-mirror glass, and provided
100% discrimination of the automobile headlamp and brown container
glasses (99% CI). The discrimination power of LIBS+RI was less for the
side-mirror data set (79% discrimination at the 90% CI). LIBS
discrimination of glass samples without the combined use of RI data was
in the 53-100% range. Additional data analysis methodologies are being
reviewed as alternative discrimination techniques.

LIBS, Trace Glass, Elemental Analysis

B43 Colorimetric Analysis of Glass Fragments
Paul Martin, PhD*, CRAIC Technologies, 948 North Amelia Avenue,
San Dimas, CA 91773; and Mike Eyring, MS, Micro Forensics, Ltd.,
1141 West Glenrosa, Phoenix, AZ 85013

After attending this presentation, attendees will learn a technique to
accurately quantify color information of microscopic glass fragments
and allow for simple comparison of known and questioned glass
samples.

This presentation will impact the forensic community and/or
humanity by introducing a new technique that will allow the criminalist
to obtain objective color information on microscopic glass fragments.

Historical evidence shows that mankind started making glass
approximately 5500 years ago and chiefly used it as glazes on pottery.
The earliest finds of manmade glass objects were fragments of vases
dating back to 1600 BC and were found in Mesopotamia. Glassblowing
techniques were first developed in Syria approximately 2000 years ago
and the Romans spread the techniques throughout their empire. In the
11th century, sheet glass was first developed in Germany and plate glass
was originally made in France in 1688. With the advent of the industrial
revolution, glass production increased and prices dropped. Glass was
cheap and easily available. Because of its unique properties and low
cost, many uses were found for this material.
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Glass fragments are commonly found at crime scenes and can be
from a number of different sources. At the scene of a car accident, these
may include windshields, mirrors, and headlamps. At a burglary, the
evidence may include broken windows and containers. At a homicide,
the evidence may encompass eyeglasses, windows, bottles and other
containers. In recent years, plastics have supplanted glass, as they tend
to be more resistant to breakage. However, under energetic conditions
(an automotive accident for example), plastics shatter just as easily as
glass and yield similar types of microscopic evidence. While they can
be readily differentiated from glass, they are more difficult to separate
from one another and as such represent important evidence.

Due to the multitude of uses found for this type of material, glass is
formed in many different ways and in many different colors. And
because it shatters so easily, it is commonly found as microscopic shards
at the crime scene and as such can be very difficult to obtain accurate
colorimetric information. This is because the randomness of the shape
of the glass fragments leads to refraction and diffraction of light passing
through it. These optical effects can make the glass evidence appear to
be one color when observed from one angle and change colors as it is
rotated. When analyzed with a UV-visible range microspectro-
photometer using standard techniques, refraction and diffraction cause
spectral artifacts to appear. These artifacts appear in a number of
different forms and include peak shifting, reshaping of peaks and
dramatic changes in intensity. To date, it has been very difficult to get
accurate and quantifiable color data on microscopic glass fragments
because of these effects.

The purpose of this paper is to describe a technique that eliminates
the spectral artifacts and allows for the microspectroscopic analysis of
glass and plastic trace evidence. These techniques include sample
preparation, methods of spectral data acquisition and, of course, spectral
analysis, and interpretation. Sample preparation is especially critical. In
this step, the refractive phenomena of the glass are eliminated by
immersing the fragments in a liquid of matching refractive index.
Several commonly available fluids are examined in order to find those
that have the broadest spectral range, durability under high energy
illumination and the closest refractive index match to a broad spectrum
of glass samples. A reusable sampling cell, designed for use with upright
microscopes or microspectrophotometers, is also described.

This presentation will also review the data from a number of glass
samples in order to provide the examiners with representative data to aid
them with their casework. This includes microscopic samples of glasses
of different colors and from a multitude of sources. Micro-spectra have
been acquired and are compared and contrasted in order to educate the
audience on the pertinent features of the spectra.

Glass, Microspectroscopy, Colorimetry

B44  Analysis of Glass by Cathodoluminescence
Heidi D. Barron, BS*, Joshua A. Gunn, BFSc, and Suzanne C. Bell, PhD,
West Virginia University, 217 Clark Hall, PO Box 6045, Morgantown,
WV 26506

After attending this presentation, attendees will be familiar with the
application of cathodoluminescence (CL) detection to forensic glass
analysis.  This presentation will cover the spectroscopy of
cathodoluminescence and discuss the reproducibility of CL emission
when applied to National Institute of Standards and Technology (NIST)
standard glass samples.

The impact of cathodoluminescence to the analysis of glass
samples will impact the forensic community and/or humanity by
providing the forensic community with a new instrumental technique to
analyze glass samples and provide a means to link glass from a suspect
to glass found at the scene of the crime.

Glass is a common piece of evidence submitted to forensic
laboratories for analysis because it can be found virtually anywhere:

automotive headlights, windows, mirrors, and eyeglasses. Automobile
accidents, theft, and burglary are crimes in which glass can be the most
important piece of evidence. Glass is very stable and does not degrade
over time, making it easy to handle, analyze, and store. Previous work
in glass analysis has been principally elemental, using laser ablation
inductively coupled plasma mass spectrometry, scanning electron
microscopy equipped with energy dispersive spectrometry, refractive
index measurements, and X-Ray fluorescence spectrometry. This study
focused on the application of the technique of cathodoluminescence to
forensic glass analysis. CL detection is a technique used by geologists
to investigate the internal structure of minerals. Because CL detection
can provide information about the quality and composition of glass, it
will enhance the information available to forensic scientists.
Cathodoluminescence is a phenomenon occurring when a production of
a beam of high energy electrons impacts a material, such as glass,
causing it to emit visible light. CL detection is a sensitive technique that
is non-destructive and does not require a high power laser. The electrons
generated in a scanning electron microscope (SEM) provide sufficient
conditions for CL detection. The coupling of SEM and CL detection
aids in minimizing sample preparation. Sample preparation for the SEM
is relatively simple and no matrix substitution is needed. SEM and CL
detection are both non-destructive techniques, so the sample’s integrity
is maintained. For this study, a SEM equipped with a
cathodoluminescence detector was used. This method of analysis, which
is very popular for semiconductor analysis, has not yet been applied to
forensic glass samples.

In this study, the compositions of NIST standard glass samples
were analyzed. Samples of different sizes were mounted in various
orientations and analyzed to assess the reproducibility of CL emission.
The NIST samples analyzed were soda-lime float glass, which is the
type of glass found in automotive and security windows, and
multicomponent glass. Preliminary work investigating the spectroscopy
of cathodoluminescence was also performed and will be discussed.
Future work in this study will involve the creation of a database that is
capable of comparing and matching glass fragments based on their CL
emission. This will be of tremendous value to the forensic community.

Cathodoluminescence, Glass, Scanning Electron Microscopy

B45 Does the Edge Count Matter?
Examining the Effect of the Edge

Count on GRIM 3 Measurements

David E. Ruddell, PhD*, Centre of Forensic Sciences, 25 Grosvenor
Street, Toronto, Ontario M74 2G8, Canada

The goal of this presentation is to examine the significance of the
edge count and how this quantity affects measurements taken by GRIM
3 (Glass Refractive Index Measurement). In addition, this presentation
will examine some of the factors that can affect the measurement of the
edge count.

This presentation will impact the forensic community and/or
humanity by providing glass examiners with guidance as to when they
should accept or reject measurements made by GRIM 3 based on the
edge count obtained.

The ability of GRIM 3 to perform four measurements
simultaneously can greatly reduce the time required to accomplish an
analysis. However, it is not always possible to position the slide in such
a way that four fragments with high contrast edges are available that will
result in measurements with maximum edge count. The question then
arises as to how the measurement of match temperature is affected when
less than ideal edges are examined.

In order to isolate the effect of edge count on match temperature as
much as possible, the initial analyses were performed on optical glasses.
Furthermore, very small fragments of glass were used in order to
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minimize the effect of any intrinsic inhomogeneity. Additional
measurements were performed on samples of annealed and tempered
glass to represent glass found in casework. All of these measurements
were taken using a ramp rate of 4°C/min. The data was analyzed by
classifying the measurements into five groups based on the edge count
(0-24, 25-49, 50-74, 75-98, and 99) and comparing the mean and
standard deviation (SD) of the match temperature for each group for
each glass. GRIM 3 also allows for different temperature ramp rates to
be used (1, 2, 4, and 5°C/min). The effect of the ramp rate on the edge
count was also examined by taking measurements of the exact same
edges at all four ramp rates.

The results of this study show that only for groups with edge count
(0-24) and (25-49) was the mean match temperature significantly higher
than for the edge count 99 group. An edge count of 99 produced the
lowest standard deviation in match temperature for all glasses, with the
standard deviation increasing with decreasing edge count. This increase
in SD, relative to the group with an edge count of 99, was small (less
than 5%) for samples in the group with edge count (75-98). The results
of the ramp rate measurements demonstrate that the edge count is
strongly dependent on the ramp rate. The slower the ramp rate is, the
lower the resulting edge count. It was also found to be very difficult to
achieve a high edge count for ramp rates of 1°C/min and 2°C/min

Based on these results, to achieve optimal accuracy and precision
when using GRIM 3, obtaining an edge count of 99 for all measurements
is ideal. However, the additional variation introduced by accepting edge
counts in the range (75-98) is small. Therefore it is suggested that, in
order to achieve optimal accuracy and precision (and in the absence of
any other complicating factors), a minimum edge count of 75 should be
obtained when taking measurements with GRIM 3. In addition, the
examiner must be aware of the strong effect the ramp rate will have on
the edge count.

Glass, GRIM, Refractive Index

B46 Drug-Facilitated Sexual Assault:
The New Jersey Experience

Thomas A. Brettell, PhD*, Office of Forensic Sciences, New Jersey
State Police, 1200 Negron Drive, Hamilton, NJ 08691; and Jenny
Dresh, BS, Department of Criminology and Justice Studies, The
College of New Jersey, Ewing, NJ 08628

After attending this presentation, attendees will have gained an
understanding of the prevalence of the types of drugs detected in victims
of drug-facilitated sexual assault. The attendees will also gain a better
understanding of sociological trends and relationships such as victim
and suspect age, gender, and racial origin, and other toxicological
information such as the type, prevalence, and amount of biological
specimens collected.

This presentation will impact the forensic community and/or
humanity by providing essential toxicological and sociological statistical
information from a New Jersey population of drug-facilitated sexual
assault cases.

Drug-facilitated sexual assault involves the administration of an
anesthesia-type drug to render a victim physically incapacitated or
helpless and thus incapable of giving or withholding consent. Victims
may be unconscious during all or parts of the sexual assault and, upon
regaining consciousness, may experience anterograde amnesia-the
inability to recall events that occurred while under the influence of the
drug.

Currently, there are no conclusive estimates as to the number of
drug-facilitated sexual assaults that occur each year; however,
nationwide law enforcement reporting indicates that the number of such
assaults appears to be increasing. The data from 168 drug-facilitated
sexual assault cases submitted to the New Jersey State Police Central

Laboratory between July 1, 2004 and January 5, 2006 were reviewed.
The data was compiled to ascertain any trends in the type of drug
detected, victim sociological factors such as age, gender, and racial
origin and the relationships between the victims and the reported
suspects. Toxicological information of interest was also compiled such
as the type, prevalence, and amount of biological specimens as well as
the time between the incident and specimen collection.

Females were predominately the major victim (91.7%) with an
average age of 24.2 (Range = 13 — 55 years of age). The five (5) male
victims in this population ranged from age 17 to 23, with an average age
0f 20.2. The racial origin of victims varied with Caucasian (65%) being
the majority of the victim racial types reporting this crime. Likewise,
Caucasian was the major racial type identified when the victim
identified the racial origin of the suspect. When the racial type was
reported for the suspect, 76.7% of the time the suspect’s race was the
same as the victim.

The State of New Jersey requests both blood and urine samples be
collected from the victim of a drug-facilitated sexual assault. Blood and
urine were both collected in 78.6% (132 of 168) of the cases reviewed.
Urine was submitted in 92.3% (155 of 168) of the cases, and blood was
submitted in 80.4 % (135 of 168) of the cases. The following were the
most prevalent substances identified in victim blood samples from the
168 cases reviewed: Ethanol (68.2%), A9-Tetrahydrocannibinol (14.8%),
Nordiazepam (8.1%), Alprazolam (7.4%), Cocaine (7.4%), Ibuprofen
(6.7%), A9-Tetrahydrocannibinol carboxylic acid (6.7%), Diazepam
(5.9%), and thirty-six other drugs were detected in less than 5% of the
blood samples, including one case of Gamma-Hydroxybutyrate (GHB).
Rohypnol was not identified in any of the blood samples submitted.
More detailed toxicological and epidemiological data will be offered in
the presentation.

The purpose of this research is to gain an understanding of the
contributing factors involved in drug-facilitated sexual assaults.

Drug-Facilitated Sexual Assault, Sexual Assault,
Forensic Toxicology

B47 Detecting Ketamine in Beverage Residues

Using GC-MS and LC-MS/MS

Sarah Stevens, and Douglas J. Beussman, PhD*, St. Olaf College,
Department of Chemistry, 1520 St. Olaf Avenue, Northfield, MN 55057

After attending this presentation, attendees will gain a greater
understanding of the forensic field will be obtained, which will aid in the
continuing development of a relatively new teaching and research
program in this area.

No published report of detecting ketamine in liquid beverage
residue (or dried residue) that remains in a glass after a beverage has
been consumed was found. This presentation will impact the forensic
community and/or humanity by demonstrating that this analysis can be
performed and that ketamine can be identified in the remaining residue
left in the glass.

In today’s society one is confronted with an increasingly large
percent of the population that abuses illegal substances. Many of these
substances are known to have hallucinogenic effects and some can even
cause black outs in large doses. People have been known to take
advantage of such effects and drug women in order to facilitate sexual
contact, commonly known as date rape. These drugs are often slipped
into an unsuspecting victim’s drink. One such commonly used drug is
ketamine. Several published reports already describe methods for
determining the concentration of ketamine in urine, blood serum, and
hair. A literature search did not reveal any published accounts discussing
the detection of ketamine in drinks however. Since mass spectrometry
is a sensitive analytical technique, it should be able to detect small
amounts of this drug in beverages and beverage residues.
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A method has been developed to determine the presence of
ketamine in water, Coca-cola, and New Castle Brown Ale solutions
using GC-MS and LC-MS/MS techniques. Samples, based on the
lowest dose generally used for a small female in a date rape situation,
were made in the three solvents and then poured into a glass. The glass
was emptied to simulate consumption of the beverage and then the
remaining residue was washed into a vial using nanopure water. A
second sample was collected by refilling the glass, pouring out the
liquid, and allowing the residue to evaporate over night. The sample was
then collected by washing out the glass into a vial using nanopure water
the following morning.

GC-MS analysis utilized direct-immersion solid phase
microextraction technique (SPME) with a PDMS/DVB fiber and yielded
positive identification of ketamine in almost all the samples. LC-
MS/MS analysis used electrospray ionization mass spectrometry and
direct injection liquid chromatography to detect ketamine in all the
samples. LC-MS/MS was deemed the better technique because it
required less preparatory work and time since the aqueous sample can be
directly injected onto the chromatography column

Attendees should expect to learn the techniques necessary to
analyze ketamine samples in common beverages and beverage residues.
They will learn how to use small amounts of solution to positively
determine the presence of ketamine in a glass, whether the beverage
contained in the glass was consumed recently, or many days earlier.

Honing and perfecting such a technique has large implications for
the forensic community. A crime scene investigator could quickly obtain
drink residue and test for a drug’s presence before lab results from the
victim were available. If the victim visited several locations, positive
identification of a glass containing the drug in conjunction with a
positive test for the drug in the victim’s blood or urine could help
determine where the spiking of the drink occurred. Forensic science
would benefit from having such a technique available to help solve cases
involving this date rape drug.

Ketamine, Beverage, Mass Spectrometry

B48 Determination of Methamphetamine on the
Surface With Drugwipe® Analytical Device

Elzbieta J. Kubicz, PhD*, Wyoming State Crime Laboratory, 316 West
22nd Street, Cheyenne, WY 82002

After attending this presentation, attendees will understand the use
of Drugwipe® to detect methamphetamine and other drugs in sweat,
saliva, and on surfaces.

This presentation will impact the forensic community and/or
humanity by demonstrating how Drugwipe® is a simple, non-expensive
presumptive test.

The connection between substance abuse and criminal activity is
clear. Since the 1990s, methamphetamine has been considered the
primary drug threat in Wyoming and has been a priority for state and
local law enforcement agencies. Methamphetamine is a powerful
stimulant which affects the central nervous system and causes behaviors
such as anxiety, insomnia, paranoia, hallucinations, mood swings, and
delusions. Both meth producers and abusers have been involved in
violent crimes in Wyoming to obtain money to support their meth habits.
A startling number of these crimes include domestic violence ranging
from child neglect to homicide. Of the six neglect and abuse related
deaths of children investigated by the Wyoming Child Fatality Review
Board in 2003, 5 were associated with meth use by parents or caregivers.

Methamphetamine is truly a substance that has had direct effect on
criminal activity in Wyoming (State of Wyoming, Department of Health,
Substance Abuse, January 2005).

This statistics alone indicates the need for a device for speedy on-
site detection and identification of the presence of Methamphetamine.

Drugwipe® from Securetec meets these requirements. The main
advantages of Drugwipe® are its small size, fast response time, and low
false positives.

The presentation will focus only on the detection of traces of the
drug on surfaces (test can be used also on the skin-sweat on in saliva).

Validation studies of this product have been performed by several
laboratories; among them: Securetec, German Traffic Police, ROSITA
and gave very promising results. Major goals are to test selectivity of
methamphetamine answer on multi-testing capability of Drugwipe®
assays in one device and recover the sample after testing for the
definitive analysis.

Methamphetamine, Drugwipe®, Detection
B49  Variability in the Organic Impurity
Profile in Amphetamine Sulfate Made
by the Same Chemist

Niamh Nic Daeid, PhD, Center for Forensic Science, Dept of Pure and
Applied Chemistry, Royal College, 204 George Street, Glasgow, Scotland
G1 1XW, United Kingdom,; William J. Kerr, PhD, Department of Pure
and Applied Chemistry, WestCHEM, University of Strathclyde, Royal
College, 204 George Street, Glasgow, Scotland G11XW, United Kingdom;
and Hilary S. Buchanan, MSc*, and Michael Middleditch, PhD,
Department of Pure and Applied Chemistry, Royal College, 204 George
Street, Glasgow, Scotland G1 1XW, United Kingdom

After attending this presentation, attendees will understand drug
profiling, amphetamines, and clandestine synthesis.

This presentation will impact the forensic community and/or
humanity by demonstrating some valuable insights into the variations
that can occur in organic impurity profiles produced for samples
synthesized by the same chemist.

One of the most important underpinning assumptions in organic
impurity profiling of synthetic drugs such as amphetamine,
methylamphetamine and MDMA is that drugs produced by the same
chemist or same clandestine laboratory can be linked together through
analysis of the reaction products. This research explores this assumption
through simulating the production of one of these controlled substances,
amphetamine sulfate.

A common route of synthesis for amphetamine sulfate is via the
Leuckart reaction. The reaction is easily achievable even by the
relatively inexperienced chemist. The synthetic reaction produces a
range of reaction impurities, some of which are exclusive to the
production method. In many clandestine laboratories engaged in the
production of amphetamine sulfate an experienced chemist may have an
initial advisory rather than hands on role. That is to say they may be
involved in the training of more inexperienced individuals who will
engage in the day to day synthetic chemistry involved in the manufacture
of the drug in question.

In this work a chemist inexperienced in the manufacture of
amphetamine sulfate was schooled in its production. A number of
batches of amphetamine sulfate were synthesized within the university
laboratories, by the same chemist using the two step Leuckart synthesis.
The starting products (benzyl methyl ketone, formamide, and formic
acid) were all purchased in the UK. The reaction follows a simple two
stage process: a formylation stage, in which an N-alkylformamide is the
main reaction product, followed by acid hydrolysis, and finally
extraction of the sulfate salt from ether using sulfuric acid.

The reaction impurities for each sample were extracted and
analyzed using GCMS to recover the organic impurity profile. Data
analysis, including HCA and PCA, was conducted to determine whether
or not the samples could be linked together. The results of these analyses
and their wider implications for organic impurity profiling of
amphetamine sulfate samples are presented in this paper.

Drug Profiling, Clandestine Synthesis, Amphetamine
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BS0 Birch Reduction of Pyrilamine:
A New Clandestine Methamphetamine
By-Product?

Sara K. Lee, BS*, Marshall University, Forensic Science Program,
1401 Forensic Science Drive, Huntington, WV 25701-3628

After attending this presentation, attendees will have learned about
compounds that would help identify the method used and possible
precursor source of clandestine methamphetamine labs. Several
analytical techniques are offered to help drug chemists identify the
compounds.

This presentation will impact the forensic community and/or
humanity by demonstrating how the Birch reduction method and the
indicators that may elucidate the route used in a clandestine lab setting.
The information could help law enforcement personnel identify less-
restricted pseudoephedrine products that may be targeted for illicit meth
production.

The Birch reduction method is a procedure used by some
clandestine lab cooks to make illicit methamphetamine. The process
requires pseudoephedrine as a precursor, but due to recent legislation
placed on the sale of pseudoephedrine products, cooks may look toward
veterinary medicine as an alternate source. Pyrilamine maleate is a
compound found in conjunction with pseudoephedrine, and when
subjected to the Birch reaction, may produce unique by-products. An
analytical profile of pyrilamine was generated by gas chromatography
(GC) screen, gas chromatography-mass spectrometry (GC-MS), Fourier
transform infrared (FTIR) and nuclear magnetic resonance (NMR) tests.
The Birch reduction of pyrilamine was conducted using two methods,
and the unknown products were distinguished via GC screen, GC-MS,
and NMR analyses. Reaction 1 resulted in the loss of the pyridine ring
of pyrilamine; the product from reaction two has yet to be determined.

Birch, Reduction, Pyrilamine

B51 Biotransformation of Benzaldehyde

to I-Ephedrine

Tamara L. Dallabetta-Keller, BS*, Angela R. Wacker, BA, and Carissa
Stark, MS, Drug Enforcement Administration South Central
Laboratory, 10150 East Technology Boulevard, Dallas, TX 75220

The goal of this presentation is to update the attendee’s knowledge
in clandestine laboratories and the most recent trends of manufacturing
in the U.S.

This presentation will impact the forensic community and/or
humanity by educating the drug analysis portion of the forensic
community in recent trends for manufacturing methamphetamine.

Due to recent legislation regulating pseudoephedrine sales, the
supply of precursor chemicals for the manufacturing of
methamphetamine has been limited. Traditionally, extraction from the
plant species Ephedra and a synthetic chemical process of production
was utilized. Many methods have been employed for the production of
l-ephedrine. In recent years, an underground network of information has
included a biotransformation process involving benzaldehyde by yeast
and molasses. This process utilizes traditional fermentation principles
with the use of yeast and a type of substrate, in this case, molasses. The
Drug Enforcement Administration’s South Central Laboratory received
an assistance call involving the aforementioned process. Up to this
point, the biotransformation method had not been encountered in any
literature relating to methamphetamine manufacturing. It was
determined that the biotransformation of benzaldehyde to 1-
phenylacetylcarbinol (1-PAC), which can then be hydrogenated into 1-
ephedrine with methylamine and platinum shavings, is a viable process.

Methamphetamine, Ephedrine, Biotransformation

B52 Controlled Substance Prescription Drug

Evidence Analyzed by State and Local
Crime Laboratories in the United States
Over a Five-Year Period

Liqun L. Wong, MS*, Christine Sannerud, PhD, and Susan M. Carr, BS,
Drug Enforcement Administration, Office of Diversion Control, 600 Army
Navy Drive, Arlington, VA 22202; and Michael R. Baylor, PhD, Kevin J.
Strom, PhD, Belinda J. Weimer, MS, Jeffiey M. Ancheta, BS, and Joseph
V. Rachal, MS, RTI International, 3040 Cornwallis Road, PO Box 12194,
Research Triangle Park, NC 27709-2194

After attending this presentation, attendees will have an enhanced
understanding of the distribution of prescription drug seizures and
diversion of selected pharmaceutical drugs over a five-year period (2001
through 2005) and geographical regions. The presentation will be based
on laboratory analysis and drug identification data of narcotic analgesics
and benzodiazepines from the National Forensic Laboratory Information
System (NFLIS).

This presentation will impact the forensic community and/or
humanity by providing a crucial aspect of the extent in which many
pharmaceutical drugs are diverted by comparing prescription data to
forensic laboratory data. Only with a more comprehensive data
collection and analyses by the forensic community can controlled
pharmaceutical drug trafficking and availability in the U.S. be more
effectively measured.

The non-medical use of controlled substance prescription drugs is a
serious and growing problem in the United States that is being
aggressively pursued through various initiatives in U.S. national drug
control policies. Controlled substance prescription drugs, as a group,
represent the second-most commonly abused substance behind
marijuana and ahead of drugs such as cocaine, heroin, and
methamphetamine. From 2001 to 2005, narcotic analgesics and
benzodiazepines together represented nearly 5% of all drug items
analyzed by state and local crime laboratories in the United States. An
estimated 258,048 narcotic analgesic items and 181,384 benzodiazepine
drug items were analyzed during this period. The estimated number of
prescriptions dispensed per drug item reported in NFLIS for 2001
through 2005 indicates that methadone, diazepam, alprazolam,
morphine, and oxycodone had low prescription-to-seizure ratios
compared to other drugs, indicating a higher level of diversion.
Alprazolam (101,135), hydrocodone (89,554), and oxycodone (85,328
items) were the most commonly reported prescription drugs from 2001
to 2005, representing nearly 63% of narcotic analgesics and
benzodiazepines. In 2005, alprazolam was the fifth, hydrocodone was
the sixth, and oxycodone was the eighth most common drug reported in
NFLIS. Highlighted findings will include the regional findings where in
the West, the most prevalent narcotic analgesic, and benzodiazepine
drug item identified was hydrocodone (24%), while in the Midwest and
South alprazolam was identified as 22% and 27% respectively. In the
Northeast, 30% of narcotic analgesics and benzodiazepines were
identified as oxycodone. Additional data will show population adjusted
regional trends and also depict spatial distribution of controlled
substance prescription drug seizures and availability by using
Geographic Information System (GIS) display functionality.

Laboratories participating in NFLIS analyze and report on drug
evidence secured in law enforcement operations, offering a unique
resource for monitoring drug abuse and trafficking, including the
diversion of legally manufactured drugs into illegal markets. NFLIS is
an important analytical resource for drug policy and can provide timely
information on the illicit trafficking of prescribed drugs across the
United States.

Pharmaceutical Diversion, Prescription Drug Analysis,
Drug Seizures
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B53  Analysis by HPLC-MS of Counterfeit

and Imitations of Viagra®

Roberto Gagliano Candela, PhD*, University of Bari, Dipartimento
Medicine Interna Medicina Pubblica, Policlinico, Piazza G.

Cesare n.11, Bari, Italy 70124; Fausto Gigli, PhD, and Di Candia
Nicola, PhD, Sez. Autonoma di Tossicologia Forense — Ist. Medicina
Legale, Universita di Milano, Via Mangiagalli 37, Milano, Italy
50100, and Anna Pia Colucci, PhD, and Giuseppe Strisciullo,
University of Bari, Dipartimento Medicine Interna Medicina Pubblica,
Policlinico, Piazza G. Cesare n.11, Bari, Italy 70124

After attending this presentation, attendees will understanding the
counterfeiting and imitations of the drug Viagra and other generic
containing less active ingredient can pose significant risks.

This presentation will impact the forensic community and/or
humanity by studying the qualitative and quantitative variability of the
active principle in tablets sold in illicit market, checking the
homogeneity of a batch, and distinguishing counterfeits and imitations
from authentic Viagra®.

Goal: Pharmaceutical counterfeiting is becoming a serious problem
both in developed and developing countries. The aims of this work are:
a) study the qualitative and quantitative variability of the active principle
in tablets sold in illicit market; b) check the homogeneity of a batch; ¢)
distinguish counterfeits and imitations from authentic Viagra®.

Methods: Instruments: HPLC-MS (Agilent Technologies LC
1100-MSD Trap XCD Plus); column Zorbax XDB-Phenyl 2.1x50 mm,
3.5 mem.

Selected ion monitoring: m/z 377.2 (sildenafil), 368.2 (ethaverine)

Samples: Eighty-six tablets derived from judicial attachments of
five different counterfeit drugs: Pesigra 50, Novagra 100, Kamagra 100,
Vegatone 50, Viagra 100.

Results: The sindenafil citrate reported on the blister is quite
different from measured quantity.

Analyzed tablets of Pesigra 50 contain from 9.27 mg to 14.20 mg
of sildenafil citrate instead of reported 50 mg; Novagra 100 tablets
contain from 16.65 mg to 26.16 mg instead of reported 100 mg;
Kamagra 100 tablets contain from 16.00 mg to 24,59 mg instead of
reported 100 mg; Vegatone 50 tablets contain from 5.43 mg to 10.92 mg
instead of reported 50 mg; Viagra 100 tablets contains from 0.86 mg to
12.75 mg instead of reported 100 mg.

The method was validated for intraday and day to day precision,
accuracy, LOD and LOQ.

Conclusions: Counterfeiting and imitations of the drug Viagrad
and its generic, a treatment for erectile dysfunction, containing less
active ingredients can pose significant risks.

Viagra®, Counterfeit Drugs, HPLC-MS

B54 Optimization of Solid-Phase
Microextraction/GC-MS for the Extraction

of Organic Impurities in Seized MDMA

Heather M. Dotzauer, BS*, and Ruth J.H. Waddell, PhD, Michigan
State University, Forensic Science Program, 560 Baker Hall, East
Lansing, M1 48824

After attending this presentation, attendees will understand the
application of experimental design to the optimization of headspace
solid-phase microextraction (HS-SPME), the benefits of HS-SPME for
the extraction of organic impurities from seized MDMA tablets, and the
need for profiling illicit MDMA.

This presentation will impact the forensic community and/or
humanity by the parameters for impurity extraction using HS-SPME,
which has numerous advantages over conventional extraction

procedures. Once optimized, HS-SPME can be used to extract
impurities from seized MDMA tablets and the extracts subsequently
analyzed by GC-MS. Chromatographic profiles of tablets can be
compared using computer-aided procedures, such as artificial neural
networks.

Commonly referred to as the club drug “ecstasy,” MDMA (3,4-
methylenedioxymethamphetamine) is a schedule [ drug with stimulant
and psychoactive properties. A 2005 report by the National Forensic
Laboratory Information System (NFLIS) showed that MDMA is one of
the 25 drugs most frequently identified by regional, state, and national
laboratories. According to the NFLIS, MDMA makes up 0.71% of the
cases analyzed each year. Between January and June of 2005, MDMA
was identified in 6,238 cases nationwide.!

Chemical profiling of MDMA aids law enforcement agencies by
linking tablets to common production methods based on the impurities
present. Tablets with the same impurities present in similar levels may
have a common origin. Law enforcement can then use the information
generated from the profiles to monitor the activities of clandestine
laboratories, identify dealer-user networks, and expose drug-trafficking
organizations.

Traditionally, organic impurities are extracted from tablets by liquid-
liquid extraction (LLE) or solid phase extraction (SPE) methods, with
subsequent analysis and identification by GC-MS. HS-SPME is a
promising alternative to these conventional extraction procedures. In this
procedure, a thin, polymeric fiber is used to absorb and adsorb impurities
from the headspace above a sample. Impurities are then desorbed from the
fiber and analyzed by GC-MS. HS-SPME is advantageous because it
decreases sample preparation time and solvent use.

Methods for the extraction of organic impurities from illicit
MDMA tablets using HS-SPME have been developed and optimized
using an experimental design procedure. The benefits of the
experimental design in assessing the relative effect of each parameter on
extraction efficiency and predicting interdependence between factors are
presented. The optimized HS-SPME method was also compared to LLE
and SPE methods in terms of extraction efficiency; results will be
presented.

I National Forensic Laboratory Information System Midyear Report.
DEA Office of Diversion Control. 2005.

MDMA, Impurity Profiling, Solid-Phase Microextraction

B55 Degradation of Heroin in Solid

and Biological Samples

Rebecca D. Hanes, BS*, Diaa Shakleya, PhD, and Suzanne C. Bell, PhD,
West Virginia University, 217 Clark Hall, Morgantown, WV 26506

After attending this presentation, attendees will learn about the rate
at which heroin breaks down into 6-acetyl-morphine and morphine, as a
function of the containers in which the samples are stored, the
temperature and the humidity. An indispensable aspect of such
information will help toxicologists and drug chemists more accurately
determine the age of the heroin sample.

This presentation will impact the forensic community and/or
humanity by demonstrating a more accurate concentration of heroin
originally in the sample can be found by determining the rate of
degradation of heroin and studying the ratio of heroin to these products,.
This will also help toxicologists calculate a more accurate value for the
amount of heroin present in biological fluids.

Heroin is a controlled substance that degrades over time. The
breakdown of heroin has been explored previously with the intention of
monitoring the change in heroin concentration. Previous experiments
have monitored the change by varying the temperature. As heroin
degrades, the increasing concentration of 6-acetyl-morphine and
morphine become more apparent and more dominant in spectral
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analysis. Specific analytical techniques have previously been geared to
focus only on the degradation of heroin in its pure, solid form. This
information, while informative, provides little “real case” insight into
the true concentration of heroin in samples obtained in either drug
seizures or biological fluids. By studying the degradation products
created in this process at varied temperatures, a relationship can be made
between the decrease in heroin and the relative amount of 6-acetyl-
morphine and morphine. High performance liquid chromatography
(HPLC) with ultra-violet and fluorescent light detection provides
complementary information about the pure drug and its degradation
products.

Weather conditions, humidity, and packaging all influence the
aging process of heroin. The samples analyzed in this study consisted of
pure heroin, pure lactose, and a 20/80 weight percent heroin/lactose
mixture. The three samples were placed in two types of containers:
Teflon balloons and plastic bags. Each package was then aged in four
different environments of varying temperature and humidity. A control
sample of pure heroin was placed in a glass vial and kept at -80° C to
prevent any change in the standard. The 100 ug of each sample was
analyzed by HPLC. The analysis was carried out in an ammonium
acetate buffer at pH 6.00. Fluorescence and ultra-violet light detectors
were used in tandem to help establish the relationship between heroin
and its degradation products. Samples were taken every 6 hours for the
first 3 days to establish an initial base line, and additional samples were
then taken every 12 hours.

As previously demonstrated in other works, the increase in the
temperature of the environment increases the rate of heroin degradation.
The humidity and packaging used also contributed to the breakdown
process.

The goal of this project was to develop a method to quantify the
aging process of heroin in seized samples and in biological fluids. By
determining the ratio of heroin to one or both of its degradation products,
a more accurate heroin concentration in both drug samples and
biological samples can be calculated.

Heroin, Degradation, Degradation Products

B56 Detection of Volatile Drugs of Abuse
and Related Compounds in Breath

Using Ion Mobility Spectrometry

Amy R. Aylor, BS*, and Joshua A. Gunn, BFSc, West Virginia
University, C. Eugene Bennett Department of Chemistry, 217 Clark
Hall, Morgantown, WV 26506

The goal of this presentation is to discuss the use of ion mobility
spectrometry (IMS) to screen breath for the presence of volatile drugs of
abuse and related compounds. Attendees will learn of the potential for
IMS to be used for such an application and the supporting evidence and
concepts for such a claim.

This presentation will impact the forensic community and/or
humanity by proving the concept that volatile pyrolytic products of
drugs of abuse may potentially be screened for using a method
analogous to that used for blood-alcohol.

The analysis of breath as a screening tool for the estimation of
blood alcohol concentration is a scientifically and legally validated
technology. Because breath sampling is non-invasive, it represents an
ideal forensic sampling matrix. Clinically, significant attention has been
paid to the detection of volatile metabolites and biomarkers of lung
cancer detected in exhaled air. Other studies have focused on exhaled
breath as a means of assessing exposure to volatile organic compounds.
However, aside from breath alcohol, few applications have been
reported in the forensic arena.

Smoked drugs of abuse, such as methamphetamine, cocaine, and
phencyclidine (PCP) enter alveolar gas during and immediately

following inhalation. A portion of these is immediately exhaled, while
another portion will adsorb into lung tissues. The remainder equilibrates
rapidly with organic compounds in the capillary blood to enter the
bloodstream. Following pulmonary output, metabolites again rapidly
equilibrate with alveolar gas volatile compounds and comprise alveolar
breath during the expiratory phase.

Breath is a plentiful sample matrix available for screening tests in
forensic toxicology. Sampling is non-invasive and the general
methodology has been vetted by over half a century of breath alcohol
testing. The goal of the present study was to provide proof-of-concept for
the use of ion mobility spectrometry (IMS) to screen breath for a larger
pool of volatiles associated with drugs of abuse. Drugs of abuse and
related compounds, such as pyrolitic products and the following known
biomarkers of smoked methamphetamine, cocaine, and phenylcyclidine
(PCP), respectively: 1-phenylpropene, anhydroecgonine methyl ester
(AEME), and 1-phenyl-1-cyclohexene. Ethanol, methanol, isopropanol,
acetaldehyde, acetone, caffeine, and nicotine were examined as possible
interferents. Henry’s law constants (Ky;) and pharmacokinetic parameters
were used to estimate the range of expected breath concentrations. IMS
response in positive ion mode was determined across this range from
aqueous solutions and air. Limits of detection for these compounds were
found to be in the low parts-per-million range in breath for all compounds,
corresponding to typical blood concentration levels reported in the
literature. No significant interferences were noted.

Pyrolysis, IMS, Drugs of Abuse

B57 Using Isotope Ratio Methods to Investigate

Linkages in Amphetamine Sulfate Samples

Hilary S. Buchanan, MSc, and Niamh Nic Daeid, PhD*, Center for
Forensic Science, Department of Pure and Applied Chemistry, Royal
College, 204 George Street, Glasgow, Scotland G1 1XW, United
Kingdom; and Wolfram Meier-Augenstein, PhD, Environmental
Forensics & Human Health Laboratory, EERC, Queen’s University
Belfast, Belfast, BT9 5AG, United Kingdom

After attending this presentation, attendees will understand isotope
ratio analysis of drugs as a profiling tool.

This presentation will impact the forensic community and/or
humanity by providing an exploration into the potential for IRMA to link
within and between batch synthesized amphetamine samples of known
provenance and illustrating the power of the technique to provide
intelligence for forensic chemists and law enforcement.

On the basis of GC/MS data alone, it may not be possible to
conclusively link together batches of amphetamine drugs (of methyl
amphetamine, MDMA etc) since their manufacture produces a complex
pattern of impurities which are not always repeatable on analysis.
Analytical methods currently applied in forensic science laboratories
establish a degree of identity between one substance and another by
means of identifying its constituent elements, functional groups, and by
elucidating its chemical structure. Should the chromatographic and
spectroscopic data of two compounds correspond, it may be concluded
that they are chemically indistinguishable.

However, an argument which is put forth with increasing frequency
is that even if two substances in question are chemically
indistinguishable it cannot be concluded with certainty that they are the
same, i.e., that they share the same origin and are, hence are derived
from the same source. Isotope abundance analysis by IRMS can provide
the answer to this question and can identify whether substances, which
share a common trait or characteristic, are from a common origin. With
the help of stable isotope profiling, forensic scientists will be able to link
a person to an event, a crime scene, or a criminal organization (such as
a drug cartel) based on a unique characteristic of physical evidence. By
combining Carbon, Hydrogen and Nitrogen isotopic ratio values from
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stable isotope analysis of seized “ecstasy” tablets, preliminary work has
given an indication of how bulk stable isotope analysis (BSIA) of ground
tablet material could be used as a fast screening tool to determine if
tablets from separate seizures are linked to a particular batch thus
providing an avenue for generating data that can be used for intelligence
led policing and potentially as evidence in a court of law. Figure 1
illustrates similar data resulting from IRMS analysis of seized
amphetamine samples indicating sample linkages.

A number of batches of amphetamine sulphate were synthesised
within university laboratories, in this case by the same chemist using the
two step Leuckart Synthesis. The starting products (Benzyl Methone
Ketone, Formamide and Formic acid) were all purchased in the UK and
the reaction takes two steps; a formylation stage followed by acid
hydrolysis. Each batch was analyzed at various stages during the
refinement process using bulk isotope ratio analysis for carbon, nitrogen,
and hydrogen and the final product was similarly analyzed. The
amphetamine sulphate produced was then cut with common diluents and
re analyzed using both Bulk and compound specific stable Isotope
analysis to determine the effect. Each amphetamine sulphate sample
was also extracted to capture the reaction impurities and partially reacted
products formed during the synthesis. These were analyzed using
GCMS to determine the impurity profile and the results compared with
the IRMS analysis. These results are presented in this poster.
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BS8 Validation and Application of an
STR Multiplex for Discrimination of
Cannabis Sativa Individuals

Maria Angelica Mendoza, MS*, 710 SW 114th Avenue, Apartment C1,
Miami, FL 33174; and José R. Almirall, PhD, Florida International
University, Department of Chemistry and Biochemistry, 11200 SW 8th
Street, CP194, Miami, FL 33199

After attending this presentation, attendees will understand the
efforts to multiplex ten STR markers previously described and known to
discriminate between individual cannabis plants into a single reaction.

This presentation will impact the forensic community and/or
humanity by demonstrating the practicality of multiplexing primers sets
to differentiate individual plants within the cannabis sativa species.

Cannabis sativa L. plants can be easily identified through
morphological examination and chemical analysis; however there is an
interest within the law enforcement investigation community for DNA
analysis of these plants with the potential to differentiate between
individual plants. This method can be used as a means of associating
criminal cases and tracking cannabis distribution networks. Cannabis
sativa L. is the most frequently used of all illicit drugs in the United
States. Cannabis has been used throughout history for its stems in the
production of fiber, for its seed for oil and food and for its flowers and
leaves as a psychoactive drug. Short tandem repeat, STR, markers are
advantageous over other markers due to their reproducibility, high
discrimination power and their multiplexing capacity.

In this research project, a total of ten previously described STR
markers were multiplexed into a single reaction. Five primers were
selected from a set of primers previously described by FIU group! four
from a set previously described by Gilmore’s group? and the highly
polymorphic primer described by Hsich et al3. Where appropriate,
trinucleotide repeats were chosen to reduce the incidence of artifacts that
may affect interpretation. The forward primers of the primer sets were
fluorescently tagged with either 6-FAM dye, HEX or VIC dye. Hemp
DNA extracts were provided by the Alberta Research Council in Alberta,
Canada. Marijuana DNA extracts were provided by the Nederlands
Forensisch Instituut in Den Haag, Holland. Marijuana leaves were
provided by the law enforcement agencies in Florida. The DNA was
extracted from the leaf samples using a plant DNA extraction kit. The
multiplex reaction was used to analyze 25 different cannabis plants. The
samples were amplified in a single optimized reaction to determine base
pair size for each allele. The primers were then combined into a single
multiplexed reaction and amplified on a thermal cycler followed by
analysis on a capillary electrophoresis, CE. The results where then
analyzed using appropriate software. Studies using these STR markers
were able to distinguish clones from non-clones. Efforts to determine
the level of polymorphism and to measure the genetic relationships
between different cannabis plants are also presented. There were a total
of 25 individual Cannabis sativa plants analyzed, 14 with a low A9
tetrahydrocannabinol, THC, content and 11 with a high THC content, in
addition to a set of different plants retrieved in the State of Florida at
different geographic locations.

This project determined the practicality of multiplexing primers
sets to differentiate individual plants within the Cannabis sativa species.
Using previously described primer sets, a working multiplex which
could differentiate 25 individual cannabis samples was obtained. During
testing it was determined that there was no significant difference in base
pair size between alleles typed using the single locus amplification and
the multiplexed amplification. Each cannabis sample gave a unique
profile showing clear differences between the generated genotypes.
References:
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BS9  Performance of the Reflected Ultraviolet
Imaging System (RUVIS) in Visualizing
Latent Fingerprints on Various

Non-Porous and Semi-Porous Surfaces

Agnieszka N. Steiner, BA*, Michigan State University Forensic
Chemistry, 127 Chemistry Building, East Lansing, MI 48824

After attending this presentation, attendees will understand the
correlation between surface chemistry and the ability of the Reflected
Ultraviolet Imaging System (RUVIS) to make clear the minutiae of
fingerprints on various surface types and under various conditions.

This presentation will impact the forensic community and/or
humanity by improving efficiency in the use of the RUVIS in forensic
laboratories; it arms fingerprint examiners with the knowledge of which
surface types are amenable to RUVIS use. This results in an improved
ability to scan large surfaces in order to locate fingerprints, as well as the
ability to clearly visualize individual fingerprints on difficult surfaces.

The RUVIS is a hand-held scope through which latent fingerprints
appear visible under UV lighting. This is an extremely effective tool for
scanning large areas to locate prints, as well as a quick and valuable
method for visualizing individual fingerprints, especially on
complicated backgrounds.

This study analyzes eight surfaces, each presenting a unique
challenge to fingerprint examiners while at the same time being
commonly encountered in fingerprint cases. The texturing of
Styrofoam, wood veneer, and textured plastics provides difficulty in
visualizing fingerprint minutiae. CDs have a highly reflective surface,
making the print difficult to separate from its reflection. Magazine
pages have highly variable backgrounds which may obscure fingerprint
detail. Plastic bags, smooth metal, and glass serve as control substrates,
since they are excellent substrates for high quality fingerprints.

The surface chemistry of the eight surfaces is characterized based
on surface energy, surface roughness, surface wettability (a corollary to
porosity), and elemental composition. These characteristics affect both
how the surface accepts a fingerprint, and how the RUVIS interacts with
the surface.

To make the study as close an approximation as possible to the
conditions a crime scene fingerprint would experience, the test prints are
subjected to various environmental conditions (such as simulated
sunlight, water submersion, and darkness). Each fingerprint is
visualized using RUVIS, then using traditional methods (cyanoacrylate
fuming and physical developer). Finally, each print is observed with
RUVIS yet again. This serves as a control for inherently poor quality
prints, as well as allowing a determination of whether the RUVIS
provides significant improvement over traditional methods.

Evaluation of the fingerprints is performed by grouping prints into
quality categories using a point system based on the visibility of the
core, the delta, and the number of visible minutiae. Statistical analysis
then reveals whether there are significant correlations between print
quality and the surface characteristics of the surface on which the print
was placed and observed.

The value of this study lies in its potential to make RUVIS more
usable in the forensic context, and therefore to make fingerprint
processing faster and more efficient. If a clear correlation is established
between one or two surface characteristics and RUVIS performance, it
is likely that a simple test of surface characteristics would allow the
fingerprint examiner to determine whether or not to use RUVIS.
Examiners armed with the knowledge of surface types not amenable to
RUVIS would not miss potentially critical fingerprints by scanning
those surfaces at a crime scene in lieu of traditional processing methods.

The study also aims to determine whether RUVIS is more effective
before or after the traditional processing methods used (cyanoacrylate
fuming and physical developer), and therefore allow fingerprint
examiners to get the best results possible from its use in the laboratory.

Though these effects may seem minor, they could add up to
improve the performance of latent print units and the clearance of cases.
With as high a caseload as is pressed on almost every forensic laboratory
in the country, increased efficiency is not a minor detail.

Fingerprints, Surface Chemistry, RUVIS

B60 Analysis of Nuclear DNA From

Exploded Bomb Fragments and
Spent Cartridge Casings

Kenneth L. Sewell, MS*, Los Angeles County Sheriff, 2020 West Beverly
Boulevard, Los Angeles, CA 90057, Donald J. Johnson, MS, California
State University, Los Angeles, 5151 State University Drive, Los Angeles,
CA 90032, Learden Matthies, MFS, Los Angeles County Sheriff, Scientific
Services Bureau, 2020 West Beverly Boulevard, Los Angeles, CA 90057,
and Katherine A. Roberts, PhD, California State University, Los Angeles,
5151 State University Drive, Los Angeles, CA 90032

After attending this presentation, attendees will understand the
strengths and limitations of STR analysis on human DNA recovered
from exploded bomb fragments and spent cartridge casings.

This presentation will impact the forensic community and/or
humanity by demonstrating the probative value of DNA evidence from
explosive devices and firearms and the limitations of standard analytical
methods with the testing of low copy number DNA samples.

The purpose of this research was to evaluate the persistence and
condition of human DNA recovered from the fragments of exploded,
simulated pipe bombs and from the cartridge casings and inner workings of
discharged firearms. In this study, the DNA samples were quantified by
Real-Time PCR with the ABI Quantifiler™ Kit and the ABI Prism® 7000
Sequence Detection System. The samples were STR typed by use of the
AmpFI/STR® Identifiler® PCR Amplification Kit and the ABI Prism® 310
Genetic Analyzer. The genotyping data was analyzed with the GeneMapper®
1D Software v3.2, and the peak amplitude threshold was set at 25 RFU.

In the first experiment, liquid human blood was liberally applied to
the edges of four longitudinal sections of pipe. Four different pipes were
used: galvanized steel, copper, iron, and PVC. A small amount of C6
was placed in each half-section of pipe. The explosive devices were
covered with a bomb blanket and detonated within a concrete cylinder
with a dirt floor. The fragments were collected and examined for blood.
The blood on the fragments was visible macroscopically as blackened
stains. Complete STR profiles were obtained from the swab samples of
the bloodstains on the four pipe sections.

In the second experiment, a known quantity of DNA (in the form of
blood) was deposited on the surface of the casing of three .25 caliber,
three .380 caliber, and three 9mm cartridges, which were then
discharged from the appropriate firearm. A swabbing was taken of each
spent casing and analyzed. The average amount of DNA recovered from
the casings was less than half of the starting amount; however, complete
STR profiles were obtained from all of the casings.

In the third experiment, five female and five male subjects each
loaded three 9 mm cartridges into a 9 mm Luger magazine. The subjects
were instructed not to wash their hands one hour prior to handling the
ammunition. The cartridges were discharged, and the casings were
sampled by swabbing. The amount of DNA recovered from the casing
samples ranged from zero to 0.93 ng. Limited typing information was
derived from these samples. Many samples showed discordant typing
results with a peak amplitude threshold of 25 RFU.

This study demonstrates that, under the test conditions, human
DNA can persist on exploded bomb fragments and spent cartridge
casings in a quantity and quality suitable for typing. However, the
success of the analysis is limited by the amounts of DNA deposited on
these items through handling.

Exploded Bomb Fragments, Spent Cartridge Casings,
Discharged Firearms
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B61 Mitochondrial DNA Amplification Success

Rate as a Function of Hair Morphology

Katherine A. Roberts, PhD*, California State University, Los Angeles,
School of Criminal Justice and Criminalistics, 5151 State University
Drive, Los Angeles, CA 90032, and Cassandra D. Calloway, MS,
Roche Molecular Systems, Department of Human Genetics, 1145
Atlantic Avenue, Alameda, CA 94501

After attending this presentation, attendees will have a better the
understanding of the factors that influence amplification success rate in
hair tissue.

This is a controlled study that considered amplification success as
a function of several hair morphology characteristics. This presentation
will impact the forensic community and/or humanity by demonstrating
how this data may be compared to results obtained from casework
samples in order to evaluate the potential factors that may contribute to
a reduced amplification success.

This study examines the amplification success rate of
mitochondrial DNA from human head hair and bloodstains with respect
to their potential for forensic application. Mitochondrial DNA was
isolated using a Chelex-based extraction method and amplified using the
LINEAR ARRAY™ duplex PCR system. The particular focus of this
study was to characterize the morphological features of human head hair
in order to further the understanding of the factors that influence
amplification success rate in hair tissue using the LINEAR ARRAY™
duplex PCR system.

131 bloodstains and 2554 head hairs from 132 individuals
representing four population groups were amplified. The hair samples
were characterized as follows: 1251 were identified microscopically as
telogen hairs and 1303 were classified as hairs without roots (removed
prior to extraction). Amplification success was assessed as a function of
several independent variables: morphological characteristics; telogen
root v. no root; donor age; scalp origin; use of cosmetic hair treatments;
and race of the donor.

The results show that a positive correlation exists between
amplification success and the presence of a telogen root. Combining the
amplification success with either the original or optimized protocol,
telogen hairs result in an overall success rate of 77.5% compared with
65% for hairs with no roots. Controlling for telogen hairs, the findings
indicate that the overall success rate is independent of cosmetic hair
treatments, medulla structure, shaft diameter, and scalp origin.
Conversely, the age of the donor, the race of the donor, and hair
pigmentation all contribute to a variation in amplification success rate.

Amplification Success, Mitochondrial DNA, Hair Morphology

B62 Identification of Exhumed Human

Remains Using a Bone DNA Extraction
Kit and a Low Copy Number Approach
for STR Markers

Heather Miller Coyle, PhD*, Jennifer Nollkamper, MS, and Joseph
Sudol, BS, Henry C. Lee Institute for Forensic Sciences, 300 Boston
Post Road, West Haven, CT 06516; Michael M. Baden, MD, 15 West
53rd Street, #18 B-C, New York, NY 10019; Timothy Palmbach, JD,
University of New Haven, Henry C. Lee College of Criminal Justice &
Forensic Sciences, Forensic Science Program, 300 Boston Post Road,
West Haven, CT 06516; and Henry C. Lee, PhD, Henry C. Lee, PhD,
Forensic Laboratory, 278 Colony Street, Meriden, CT 06451

After attending this presentation, attendees will be briefed on a
method for DNA extraction from exhumed remains recommended for
ancient bone samples and interpretation based on low copy number
DNA strategy.

This presentation will impact the forensic community and/or
humanity by demonstrating how this method or approach may increase
the ability to obtain STR marker data from challenging human remains

This presentation illustrates the use of an ancient bone extraction
protocol for recovery of DNA from exhumed bones that were buried for
more than ten years. The chemicals used in embalming and the natural
decomposition processes can drastically reduce the ability to recover
nuclear DNA that is of sufficient quality to generate even a partial short
tandem repeat (STR) profile. Typically, teeth and long bones such as the
femur are most successful in generating a DNA profile with STR
markers. In this case, teeth were not available as samples and the femur
failed to generate a DNA profile.

This case example began as a civil lawsuit for failure of a funeral
home to notify the family of a burial. More than 10 years later, the
family was still not confident that the human remains in the coftin were
that of their deceased family member. The body was exhumed, examined
for identifiable clothing or physical attributes, and representative bone
and tissue samples (femur, rib, phalange) were collected for nuclear
DNA testing. The general condition of the body was good with some
tissues intact; the body was not fully skeletonized. No dental records or
wedding ring was present for identification. DNA reference samples
(buccal swabs) were also collected from family members to reconstruct
the deceased’s DNA profile for comparison. Mitochondrial DNA testing
was not possible for this case due to no living maternal relatives.

Multiple bone samples were cleaned with 10% sodium
hypochlorite and bone powder was removed with a Dremel drill from the
central medullary portion of 3-day-old, oven dried bones. DNA
extractions were performed using an Invisorb Forensic Kit (Invitek
GmbH, Berlin, Germany) that specifies a procedure for DNA
purification from ancient bone material. This procedure is based on
bead capture technology that increases the recovery of DNA and reduces
carry over of PCR inhibitors from the body decomposition process.
PCR amplification was performed using a Profiler Plus™ (Applied
Biosystems, Inc., Foster City, CA) human identification kit and DNA
detection was performed on an ABI 310 DNA Sequencer®. A partial
DNA profile was obtained from one of 10 DNA extractions; the
successful sample originated from a rib bone. A low copy number
approach (multiple PCR amplifications of the same DNA extract) was
used to maximize the confidence in the DNA markers identified from the
bone. After reconstruction of the deceased’s DNA profile from family
reference samples, it was concluded that the human remains did indeed
belong to that family group.

The full case study will be presented as an example of a relatively
quick DNA extraction process and low copy number PCR approach that
was successfully used on challenging samples for human identification.

Bone, DNA, Forensic

B63 Sodium Phosphate Enhanced

DNA Extraction From Bone

Mark T. Osterlund, PhD, and Erica M. Shepard, MS*, FBI Laboratory
Division, Visiting Scientist Program, Building 12, FBI Academy,
Quantico, VA 22135, and Kerri A. Dugan, PhD, FBI Laboratory
Division, Counterterrorism Forensic Science Research Unit, Building
12, FBI Academy, Quantico, VA 22135

After attending this presentation, attendees will have learned a
rapid alternative method to extract DNA from bone.

This presentation will impact the forensic community and/or
humanity by demonstrating improved methods of dealing with the
calcified matrix from compact bone during DNA extraction will be
useful for forensic practitioners in human identification.

The forensic community frequently uses bone tissue for DNA
typing the remains of missing persons, crime victims, and victims of
mass disasters (Hochmeister et al. 1991, Hagelberg et al. 1991, Gill et
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al.1994, Holland et al. 2003). Extraction of DNA from bone can be
difficult due to a compact calcified matrix combined with a relatively
low cellular content. Consequently, improved methods of dealing with
bones’ calcified matrix during DNA extraction should prove beneficial
to assist forensic practitioners in human identification.

The predominant inorganic component of bone is hydroxyapatite
(HA), a stable calcium phosphate compound ([Ca5(PO4)30H]2) that is
the major contributor to bones’ structure and compact matrix. Nucleic
acids have a strong affinity for HA that has been utilized for
chromatographic separation and purification of nucleic acids (Bernardi
1965). Since DNA likely binds endogenous HA of bone following cell
lysis, several current forensic protocols include extensive incubations in
a high concentration of EDTA to alter this interaction (Hagelberg et al.
1991). While this process improves the DNA recovery in many cases,
decalcification extends the extraction protocol and requires the removal
of EDTA, a potent PCR inhibitor, prior to PCR amplification. With this
in mind, alternative methods to disrupt the interaction between DNA and
HA during the extraction step were explored.

The affinity between DNA and HA can be regulated using various
phosphate buffers (Sambrook and Russell 2001). Historically, the
manipulation of phosphate concentrations has exploited HA as a method
of purifying and separating DNA from various samples. Studies from
the anthropological community first applied this technique to DNA
extraction by using phosphate buffers on prehistoric bone (Persson
1992). This was later supported by a comparative study of several
extraction buffers, in which phosphate buffer was the most successful in
extracting DNA from both synthetic HA and bovine bone samples
(Gotherstrom & Lidén 1996).

In this study, a faster, alternative method of disrupting the
interaction between DNA and HA was pursued. By incorporating high
concentrations of sodium phosphate (NaP) in the extraction buffer, the
binding of DNA to the endogenous HA of bone may be blocked or
reversed. Preliminary work showed that this extraction method is
suitable for downstream mitochondrial DNA (mtDNA) analyses and can
be completed in as little as two hours. More in depth studies included
optimization of NaP concentration and DNA purification conditions.
Depending on the bone, this extraction method can yield a 2,000-fold
increase in mtDNA copy number concentration when compared to
protocols that do not disrupt the HA-DNA interaction. In addition,
initial work indicates that STR profiles can be obtained from these
extracts by optimizing PCR conditions. In summary, application of this
protocol to forensic science has the potential to dramatically reduce the
amount of time required to isolate DNA from bone samples, increase
mtDNA yields, and possibly improve chances of obtaining STRs from
skeletal remains.

mtDNA, Extraction, Skeletal Remains

B64 Simpified Low Copy Number (LCN)

DNA Analysis by Post PCR Purification

Pamela J. Smith, MS*, Texas Department of Public Safety, 1922
South Padre Island Drive, Corpus Christi, TX 78416, and Jack
Ballantyne, PhD, University of Central Florida, PO Box 162366,
Orlando, FL 32816-2366

After attending this presentation, attendees will understand the
effect of various post PCR purification methods on the sensitivity of
fluophore-based allelic detection using capillary electrophoresis; learn
how to perform low copy number DNA analysis (< 100 pg) using 28
cycle amplification; and learn how to enhance weak DNA samples (>
100 pg) to obtain full DNA profiles.

This presentation will impact the forensic community and/or
humanity by demonstrating methods that will allow for genetic
information to be obtained from forensic DNA samples that previously
would not have been detected due to low DNA template. An immediate

application can be made in forensic case working laboratories for the
enhancement of weak DNA samples. In addition, a bona fide alternative
to LCN analysis is described which may be utilized in lieu of or in
conjunction with increased amplification cycle LCN analysis. This
method may prove to have greater allele fidelity than increased
amplification cycle as indicated by negative amplification controls.

Frequently evidentiary items contain an insufficient quantity of
DNA to obtain complete or even partial DNA profiles using standard
forensic gentotyping techniques. This presentation explores the effect of
increasing PCR sensitivity without increased amplification cycles.
Standard 28 cycle amplification is followed by purification of the PCR
product. Un-reacted reaction components are removed from the
amplification mix prior to capillary electrophoresis thus preventing their
competition with amplicons during electrokinetic injection. Here,
various methods of post PCR purification are evaluated for their effects
on the sensitivity of fluophore-based allelic detection. A method of post
PCR purification is described which increases the sensitivity of standard
28 cycle PCR such that weak samples (> 100 pg) can be enhanced to
obtain full DNA profiles. With minor modification this method of post
PCR amplification increases the sensitivity of standard 28 cycle
amplification such that low copy number DNA templates (< 100 pg
DNA) can be analyzed. Full profiles were consistently obtained with as
little as 20 pg template DNA and significant allelic data was generated
with as little as 5 to 10 pg DNA without increased cycle number. In
mock case type samples with dermal ridge fingerprints, genetic profiles
were obtained by amplification with 28 cycles followed by post-PCR
purification whereas no profiles were obtained without purification of
the PCR product. Allele drop out, increased stutter, and sporadic
contamination typical of LCN analysis were observed; however no
contamination was observed in negative amplification controls. The
effects of low copy number DNA analysis by post PCR purification on
stutter and heterozygote peak imbalance are also described. In addition,
guidelines for the application of post PCR purification to amplified
DNA samples are presented.

PCR Purification, Low Copy Number, MinElute

B65 Purification of Low Quality

Human Remains Extract Using
Centri*Sep Columns

Lisa A. Ricci, MFS*, Mike Cariola, MFS, Thomas Hansen, MS, and
James W. Schumm, PhD, Bode Technology, 10430 Furnace Road,
Suite 107, Lorton, VA 22079; and Todd Bille, MS, Bureau of Alcohol,
Tobacco, Firearms and Explosives, National Laboratory Center,
Ammendale, MD 20705

The goal of this presentation is to present to the forensic community
a method for the removal of PCR inhibitors and other low molecular
weight components from challenged human bone DNA extracts. The
relative ease and efficacy of this technique facilitates incorporation into
laboratory procedures for achieving reportable STR profiles from low
quality samples.

When utilizing DNA techniques to identify human remains from
mass disasters, the forensic analyst is exposed to many challenges;
foremost of which is the compromised quality of recovered samples.
The bones of mass disaster victims have often been subjected to various
destructive environmental conditions causing degradation of nuclear
DNA and introduction of PCR inhibitors. Since success in achieving
complete STR profiles is severely affected by both degradation and
inhibition, amplification may yield only alleles from the smaller STR
loci if any loci are detectable at all. Partial profiles can pose a problem
in creating statistically significant matches for identification purposes.
This presentation will impact the forensic community and/or humanity
by demonstrating how the use of Centri*Sep columns has proven
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successful in the purification of inhibited and degraded human remains
samples, resulting in reportable profiles for samples that otherwise
would have failed to yield a result.

To assist in identification efforts, The Bode Technology Group has
incorporated the use of Centri?Sep columns (Princeton Separations) for
pre-PCR purification of challenged DNA extracts from human bones.
Centri?Sep allows for equilibration of multiplex STR profiles by
averting preferential primer binding of smaller oligonucleotides and
avoiding concentration of inhibitors. Although Centri?Sep columns were
originally designed for post-sequencing dye terminator clean-up, the
column’s ability to remove 98% of salts and low-molecular-weight
impurities increases the ratio of larger DNA fragments. The hydrated gel
matrix in the column efficiently separates large molecules from small
molecules via size exclusion chromatography. During this process, the
centrifugal force promotes flow of the extract through a stationary
matrix where some molecules will be retained within extremely small
porous beads; while larger molecules consequently filtrate through the
column to become the eluant. Use of Centri?Sep columns has proven
successful in the purification of inhibited and degraded human remains
samples, resulting in reportable profiles for samples that otherwise
would have failed to yield a result.

The Bode Technology Group will present several examples of
samples that yielded imbalanced and partial profiles when first amplified
with the Applied Biosystems AmpF/STR® Identifiler® Kit (targeting
between 1.0-1.5 ng template per reaction), yet after purification with the
Centri*Sep column, high partial or full profiles were obtained under
similar amplification conditions. Additionally, the electropherograms
presented will depict cleaner profiles consisting of greater balance
among all loci.

PCR Inhibitors, Bone Samples, Centri*Sep Columns

B66 Low Copy Number Methodologies:
A Comparison Study of Low Copy
Number PCR and Multiple

Displacement Amplification

Denise N. Rodier, MS, Michelle D. Bonnette, BS*, and Tracey Dawson
Cruz, PhD, Virginia Commonwealth University, Department of
Forensic Science, 1000 West Cary Street, PO Box 842012, Richmond,
VA 23284

After attending this presentation, attendees will understand the
benefits and drawbacks of multiple displacement amplification and low
copy number PCR as related to forensic DNA analysis of low
quantity/low quality biological evidence.

This presentation will impact the forensic community and/or
humanity by providing insight for further research avenues towards
attaining a dependable method for analyzing degraded, aged, or
otherwise limited biological evidence samples.

The use of DNA amplification kits has become commonplace in
forensic labs for DNA analysis of short tandem repeat (STR) profiles.
However, these kits require strict adherence to the suggested input
quantities of DNA (1-2.5 ng) to yield accurate and reliable results.
Oftentimes, the evidence available for a given forensic case falls below
this recommended input range. Therefore, researchers have begun to
investigate various methods of whole genome amplification (WGA) as a
means of increasing the initial quantity of DNA available, to levels

adequate for the downstream application of STR profiling using the
polymerase chain reaction (PCR). This study compares one such
method of WGA, multiple displacement amplification (MDA), to low
copy number PCR (LCN) to determine their effectiveness when working
with low copy number DNA samples. DNA was extracted from buccal
swabs and diluted to 0.25 ng, 0.125 ng, 0.062 ng, 0.031ng, 0.016 ng, and
0.0075 ng concentrations for use in this comparison study. MDA was
performed according to the GenomiPhi™ DNA Amplification kit
guidelines. The total DNA recovered was then quantified using the ABI
Quantifiler™ kit with the ABI Prism® 7000 for real-time PCR analysis.
In addition, all post-MDA DNA was visualized by agarose gel
electrophoresis to determine the size of the DNA fragments obtained.
The samples were then subjected to an STR amplification reaction with
the AmpFISTR Profiler Plus™ kit. The LCN STR amplification was
performed using the ABI Profiler Plus™ kit but with an increased cycle
number (from the traditional 28 cycles to 34 cycles). STR products were
separated and detected by capillary electrophoresis (CE) using the ABI
Prism® 3100-Avant Genetic Analyzer, and analyzed with either ABI
Prism® GeneScan® Analysis Software v 3.7.1 and Genotyper®
Software v 3.7 or Genemapper™ ID Software v 3.1. STR success rate
and quality was compared between the two methods.

DNA yields after MDA were variable, showing no obvious trend
and generating between 7.5 and 6734-fold increases in total DNA. Post-
MDA fragments were consistently >40kb in size for all samples tested.
It should also be noted that negative controls also consistently showed
DNA fragments when visualized on agarose gels. As for the STR
success rate of samples after MDA, there was a trend of decreasing locus
success with decreasing input DNA quantities (from 88.3% success at
0.25 ng inputs to 24% at 0.016 ng inputs); however, high amounts of
interlocus and intralocus peak imbalance were observed. Additionally,
extra alleles were seen in the MDA products after STR amplification,
with a greater number of alleles per locus in the higher input DNA
samples (with averages of up to four alleles per locus for 0.25 ng inputs).
Alleles were also seen in the negative control MDA samples but were
not consistent with the positive control profile or the profile of the
laboratory analyst. STR locus success for the LCN PCR samples was
significantly improved to that of the MDA samples, showing an 80%
success rate when >0.031 ng input DNA was used. Unfortunately,
heterozygote peak balance greater than 50% was only seen with the 0.25
ng and 0.125 ng input samples subjected to LCN PCR, but peak
imbalance was somewhat improved when injection time on the CE was
decreased from five seconds to two seconds. Additional alleles were
also seen in STR profiles when the LCN PCR technique was used.
Again more typed alleles were noted in the higher input samples,
although decreasing injection time to two seconds reduced the number
of extraneous alleles present in the STR profiles. This study shows that
although both MDA and LCN PCR show some improvement for
analyzing low copy number DNA samples both would require extensive
optimization before they could be readily accepted practices for reliably
obtaining STR profiles in the forensic community. Furthermore, while
the LCN PCR approach shows a greater success rate for obtaining the
expected alleles in a profile, the occurrence of extraneous alleles and
stochastic effects will likely hinder its immediate implementation as a
low copy number analysis method for most forensic labs. These
findings will impact the forensic community by providing insight for
further research avenues towards attaining a dependable method for
analyzing degraded, aged, or otherwise limited biological evidence
samples.

Forensic DNA Analysis, Low Copy Number PCR, Multiple
Displacement Amplification
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B67 Sequencing of Highly Degraded, Ancient

DNA From Metasequoia glyptostroboides

Jarrod R. Champagne, BS*, Virginia Commonwealth University,
Department of Forensic Science, 1000 West Cary Street, PO Box
842012, Richmond, VA 23284, Rodney J. Dyer, PhD, Virginia
Commonwealth University, Department of Biology, 1000 West

Cary Street, PO Box 842012, Richmond, VA 23284, and Denise N.
Rodier, MS, and Tracey Dawson Cruz, PhD, Virginia Commonwealth
University, Department of Forensic Science, 1000 West Cary Street,
PO Box 842012, Richmond, VA 23284

After attending this presentation, attendees will understand the
endeavors that must be considered when working with an ancient DNA
sample that is in low copy number and highly degraded.

This presentation will impact the forensic community and/or
humanity by expanding on low copy number applications and devising
methods that can be applied to highly degraded or low copy number
forensic casework samples and substrates where nuclear DNA is not able
to be obtained.

Metasequoia glyptostroboides is a conifer that was prevalent in the
middle-Eocene-age forests of the Napartulik, Axel Heiberg Island,
within the Canadian High Arctic. These forests have been dated to be 45
million years old and today exist as mummifications. Previously,
chloroplasts of Metasequoia glyptostroboides were found to be intact by
transmission electron microscopy. Chloroplasts have their own DNA
that is found in multiple copies in the cell and are more likely to be
retrieved than nuclear DNA in an ancient and/or degraded sample.
Additionally, plant tissues are inherently challenging as they are
considerably richer in primary or secondary metabolites (than animal
tissues) and these can be potential inhibitors of PCR. Due to the
conservation of the arrangement of many genes in the chloroplast DNA,
such as tRNA genes, numerous “universal” primers have been designed
and are available for use in molecular evolutionary studies.

This work attempts to sequence a non-coding tRNA intergenic
spacer region of Metasequoia glyptostroboides. To date, neither animal
nor plant sequence data has been reported from samples older than 18
million years old. Three different extraction methods were used for
DNA extraction for the ancient samples, fresh Dogwood samples
(positive control), and reagent blanks (negative control) including
organic, Qiagen DNeasy Plant Mini Kit, and cetyltrimethylammonium
bromide (CTAB) with polyvinyl pyrolidone (PVP). Yield gels were run
to gauge extraction success. All samples were amplified using the
conserved primer pair trnL-F, which produces an expected product size
of 289bp in Metasequoia glyptostroboides. This primer pair is between
the tRNA genes #rnL and #nF that code for Leucine and Phenylalanine,
respectively.  Product gels were run to gauge success of PCR
amplification and product cleanup was performed using Rapid PCR
Purification Systems. Cycle sequence reactions were performed using
the ABI Big Dye Terminator v.3.1 Cycle Sequencing Kit and DTR Gel
Filtration Cartridges were used for cycle sequencing cleanup.
Separation and detection was performed using the ABI 3100-Avant
Genetic Analyzer. ABI Sequencing Software v.5.1.1 and Sequencher v.
4.1.4FB19 were used for analysis. Sequencing success was compared
between the three different extraction methods to determine which, if
any, is most appropriate for the ancient Metasequoia samples.
Sequencing success was determined by contiguous base pair length of
the sequence obtained, if any. Extracts were then subjected to
Amersham Biosciences Templiphi 100 kit for whole genome
amplification (pre- tRNA amplification) to attempt to increase
sequencing success.

Sequence data was obtained for positive controls extracted by the
organic and CTAB methods (365 bp and 394 bp length of read,
respectively). No product was observed nor was sequence data obtained
from the ancient Metasequoia samples. However, after whole genome

amplification, yield gels showed DNA smears for Metasequoia extracts
in each of the extraction methods. Unfortunately, these samples failed
to produce the expected band after tRNA amplification.

Future direction of this work includes amplifying Metasequoia
extracts from the three extraction methods with other conserved primer
pairs to explore sequence data in other regions of the chloroplast
genome. Whole genome amplification will continue to be explored as a
pre-amplification step in an attempt to increase sequencing success for
this highly degraded ancient DNA sample.

Degraded DNA, Ancient DNA, LCN

B68 Integrated DNA Extraction and PCR
Amplification of STRs: Interfacing
Microfluidic Devices With Current
Methodologies and Conventional

Instrumentation

Joan M. Bienvenue, MS*, Lindsay A. Legendre, BS, Jerome P.
Ferrance, PhD, and James P. Landers, PhD, University of Virginia,
Department of Chemistry, McCormick Road, Charlottesville, VA 22904

The goal of this research project is to integrate DNA extraction and
amplification for forensic genetic analysis in microfluidic systems in a
manner that interfaces with conventional methods and laboratory
instrumentation.

This presentation will impact the forensic community and/or
humanity by detailing the interfacing of microfluidic technology with
conventional techniques and instrumentation for forensic genetic
analysis, a possible stepping stone towards the inclusion of totally
automated microfluidic systems in forensic casework analysis.

Solid-phase extraction (SPE), PCR amplification, and high-
resolution separations of PCR-amplified DNA from a variety of clinical,
biohazardous, and forensically-significant samples are now readily
carried out in microfluidic systems. With successful microchip
adaptation of these individual processes becoming more commonplace
and now being evaluated in forensic labs, research focus has shifted
towards integration of these methods and the creation of multi-process,
stand-alone devices with full-genetic profiling capabilities!. Integrated
microfluidic systems offer an analysis platform capable of reducing the
time, reagents, and sample necessary to perform many forensic and
clinical analyses; however, there are many challenges associated with
integrating multiple analysis steps on-chip for forensic analysis. Of
particular concern is the difficulty of integrating solid phase DNA
purification with PCR amplification, due primarily to the inherent
incompatibility of the SPE reagents (guanidine and isopropanol) with
the amplification reaction2. This is complicated by the need to carry out
complex, multiplexed PCR amplifications using established
commercially-available reagents and protocols. In addition, as the
community looks to incorporate new microfluidic technology in crime
labs, the transition from current bench-top systems towards microchip
platforms could prove problematic, as the cost of this shift to unvalidated
methods and instrumentation may quickly become prohibitive. In order
to facilitate this transition, the fusing of already validated and
established techniques/instrumentation with microfluidic systems
provides a stepping stone towards the inclusion of stand-alone
microfluidic total analysis systems in forensic casework analysis. By
improving the timeliness and cost-effectiveness of analysis without
requiring a prohibitively expensive overhaul of equipment and
instrumentation, hybrid systems that effectively utilize existing
technology, while exploiting microfluidic components become an
attractive solution to this problem.

The research presented here describes an advancement that allows
for integrated sample preparation for forensic applications to be carried
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out in a valveless microfluidic device using conventional bench-top
instrumentation. With a focus on the fabrication and implementation of
integrated glass microdevices for extraction and PCR amplification of
STRs, these valveless devices are interfaced with conventional
technology. DNA extraction is accomplished using a simple syringe
pump and microchip-contained silica solid phase, followed by on-chip
PCR amplification using a common bench-top thermocycler to
accomplish amplification of STRs in ~500 nL with standard
commercially-available amplification kits. Sample removed from the
device is demonstrated to be amenable to analysis on standard capillary
electrophoresis instrumentation. Methods for integrated DNA extraction
and PCR amplification of STRs from forensically-relevant samples, with
this commonly-available instrumentation are discussed. The work
reported here highlights the feasibility of using a microdevice for
sequential DNA extraction and PCR amplification on the same device,
by interfacing the low-volume, closed-system, cost-effective micro-
sample processor with currently-available benchtop instrumentation,
circumventing the expense associated with the instrumentation that
would be needed for new analysis platform. This work highlights the
development of an integrated microfluidic extraction and amplification
device that could be seamlessly assimilated into crime laboratories
without the addition of costly instrumentation, improving forensic
genetic analysis and providing a more facile transition to fully-
automated genetic analysis systems.

References:

1 Easley, CJ, Karlinsey, JM, Bienvenue, J.M., Legendre, L.A., Roper,
M.G,, Feldman, SH, Hughes, MA, Hewlett, EL, Merkel, TJ, Ferrance,
J.P. and Landers, J.P. “A Fully-Integrated Microfluidic Genetic Analysis
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B69 Microchip-Based Solid Phase

Purification of RNA

Joan M. Bienvenue, MS*, Kristin Hagan, BS, Jerome P Ferrance, PhD,
and James P. Landers, PhD, University of Virginia, Department of
Chemistry, McCormick Road, Charlottesville, VA 22904

The goal of this research project is the purification of RNA from
crude samples using microfluidic devices.

This presentation will impact the forensic community and/or
humanity by presenting research which represents the first
demonstration of RNA purification and total nucleic acid isolation in a
microfluidic device, which may positively impact the ability to identify
body fluids for forensic analysis.

As microfluidic technology continues to evolve for both forensic
and clinical applications, microdevices have increasing appeal as an
alternative platform to costly, time- and reagent-consuming analyses.
PCR amplification and DNA separations are now accomplished with
reduced volumes/analysis times,! and the application/testing of these
devices in forensic laboratories is now underway. In addition, sample
preparatory steps, such as DNA extraction and purification, have also
been miniaturized, again with a concomitant reduction in sample size,
reagents consumed, and time.2 Glass microdevices packed with solid
phases such as silica beads, sol-gel immobilized silica beads, or sol-gels

alone have demonstrated utility as potentially low-cost alternatives for
highly efficient and reproducible extraction of DNA.3 Micro solid phase
extraction (ULSPE) provides the benefits of reproducibility and high
extraction efficiency, while also yielding highly purified, PCR-ready
DNA in reasonably small volumes. While much attention has been
focused on the development of microfluidic systems for DNA
purification, little research effort has been directed towards the
development of robust systems for RNA isolation and with the recent
development of mRNA expression analysis systems for body fluid
identification by other research groups,* the ability to effectively purify
RNA from crude samples becomes a necessity. Isolation and
purification of RNA, without compromising the integrity of the DNA
present in samples, however, has proven challenging. Current
methodologies often require organic extractions with time- and reagent-
consuming incubation and centrifugation steps not to mention multiple
points where contamination with nucleases is a possibility. Thus, closed
microfluidic systems capable of rapid, sensitive, total nucleic acid
isolation become a logical and potentially important solution. Silica-
based SPE methods are not only effective for DNA purification, but also
RNA purification and in self-contained microdevices provide a
tremendous advantage for forensic analysis by inherently removing
many potential sources of contamination and degradation of nucleic
acids by nucleases. As a result, these new methods can provide high
efficiency, high purity extractions (free from PCR inhibitors and
nucleases) resulting in both the recovery and concentration of small
masses of DNA and RNA from complex and potentially contaminated
mixtures for a complete forensic genetic analysis.

The research presented here describes a microchip-based method
being developed for the purification of total nucleic acids from
biological samples. This method, designed to co-purify DNA and RNA
from multiple biological sources, utilizes a previously described silica-
based solid phase extraction for the isolation of nucleic acids. A device
designed to accomplish this purification is presented along with a
method for simultaneous recovery of DNA and RNA fractions in
purified and concentrated form. Using commercially-available nucleic
acid quantitation kits, DNA and RNA are co-purified and quantified
from biological samples. In addition, preliminary studies describing the
capacity and extraction efficiencies with these devices are reported.
Elution profiles detailing the recovery of RNA and DNA from biological
samples are also presented, along with the results of downstream
processing of these purified nucleic acids via PCR and RT-PCR. The
advantages of microfluidic systems for nucleic acid purification will be
highlighted, with focus on the results presented, which represent the first
demonstration of RNA purification and total nucleic acid isolation in a
microfluidic device.

References:
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injection for integration of infrared-mediated DNA amplification with
electrophoretic separation”. (Journal Cover) Lab Chip. May;6(5):601-
610.

2 Easley, CJ, Karlinsey, JM, Bienvenue, J.M., Legendre, L.A., Roper,
M.G, Feldman, SH, Hughes, MA, Hewlett, EL, Merkel, TJ, Ferrance,
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B70 Acoustic Differential Extraction
for the Analysis of Sexual Assault
Evidence on Microdevices

Katie M. Horsman, MS*, University of Virginia, Department of
Chemistry, McCormick Road, Charlottesville, VA 22901, Mikael
Evander, MS, Johan Nilsson, PhD, and Thomas Laurell, PhD, Lund
Institute of Technology, Department of Electrical Measurements, Ole
Romers Vag 3, Lund, 223 63, Sweden; and James P. Landers, PhD,
University of Virginia, Departments of Chemistry and Pathology,
McCormick Road, Charlottesville, VA 22901

The goal of this poster is to introduce a means of improving the
analysis of sexual assault evidence using a novel approach for obtaining
highly-enriched male and female fractions. In addition, the audience
will be introduced to the use of microchip technology for forensic DNA
analysis.

This presentation will impact the forensic community and/or
humanity by demonstrating an acoustic differential extraction method
presented has the potential to significantly alter the means by which
sexual assault evidence is processed in crime laboratories. This method
is one step of a totally integrated, automated microchip format for
forensic DNA analysis.

DNA analysis of sexual assault evidence requires separation of the
male and female fractions to aid in obtaining STR profiles of both
individuals. Conventionally, this is accomplished using the differential
extraction method,! in which the differential stability of the nuclear
membrane of each cell type is exploited. That is, vaginal epithelial cells
are susceptible to lysis under ‘mild’ extraction conditions, whereas
sperm cells require the reduction of the disulfide bonds in the nuclear
membrane to efficiently release sperm cell DNA. Using this differential
lysis, sperm cells are then separated from epithelial cell DNA using
centrifugation and multiple wash steps to yield separate male and female
fractions. This method, however, suffers from extensive handling by
analysts, often poor efficiency separation (i.e., significant female
carryover into the male fraction), and lack of automation.

An alternative to the conventional method, termed acoustic
differential extraction, has been developed for isolation of the male and
female fractions from sexual assault evidence to address the short-
comings of the conventional methodology. After elution of the
biological material from a vaginal swab under ‘mild’ lysis conditions,
this method separates sperm cells from the mixture of epithelial cell
lysate (free female DNA) and sperm cells. The separation of the male
and female fractions is carried out in a valveless microdevice, consisting
of a printed circuit board layer (containing piezoelectric transducers to
generate the acoustics) and a glass layer containing the microchannel
structure. Upon application of electrical signal to the transducers, a
standing ultrasonic acoustic wave is set up in the microchannel, resulting
in a pressure-minimum in the center of the channel. The physical
characteristics of a given cell or particle determine whether, or to what
extent, it will be trapped in the acoustic wave.2 In this method, the
system has been optimized to trap sperm cells, whereas free DNA
(primarily from the epithelial cell lysate) will not be trapped. Isolation
of the highly-enriched male and female fractions is completed using
precise fluidic control? that exploits laminar flow valving, negating any
need for active valving on the microdevice.

Upon activation of the ultrasound, the biological sample is infused
into the microdevice and sperm cells are trapped in the microchannel
above the transducer. The free DNA, unretained in the acoustic trap, is
directed to the female DNA outlet. The immobilized sperm cells,
trapped in a monolayer in 3D fluidic space in the microchannel, are
washed with buffer to remove any free DNA that was inadvertently
trapped. With laminar flow valving, the flow is re-directed to the male
outlet and the ultrasound silenced, resulting in release of the sperm cells

from the acoustic trap, movement into the male outlet DNA outlet and
subsequent isolation of the male fraction.

Product from the acoustic differential extraction microdevice, both
male and female fractions, was collected and analyzed off-chip to show
sample purity. DNA from the isolated cells was extracted using a
commercial DNA extraction kit and analyzed with a duplex quantitative
PCR assay* to determine the percent of male and female DNA in each
fraction. In addition, STR amplification was utilized to show efficiency
of separation.

References:
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2 Gorkov, L. Sov. Phys. Doklady 1962, 6, 773-775.
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Total Analysis Systems mTAS96 1996, 82-84.
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B71 Development of a DNA Screening Method

Using a Portable Microfluidics System
and the D1S80 VNTR Locus

Desiree Diaz, BS, Carlos Agudelo, Kerry L. Opel, MS, and Bruce R.
McCord, PhD¥*, Florida International University, Department of
Chemistry and Biochemistry, 11200 SW 8th St, Miami, FL 33199; and
George Duncan, PhD, Broward County Sheriffs Olffice, 2601 West
Broward Boulevard, Ft Lauderdale, FL 33312

After attending this presentation, attendees will understand how to
perform DNA screening using a portable microfluidics system (Agilent
2100) and the D1S80 VNTR locus with amelogenin

This presentation will impact the forensic community and/or
humanity by demonstrating how small microfluidic devices can be used
as rapid and portable methods for the analysis of DNA.

The goal of this research is to develop a fast and portable screening
method for human identification for DNA typing in remote areas or in
situations involving mass disasters. In such situations, lightweight,
portable genetic analyzers are necessary. Due to its small size and
relative ease of use, the Agilent Bioanalyzer 2100 was chosen as a
suitable instrument for this task. This system is an automated
microfluidics system which uses capillary electrophoresis in a chip-
based format. It contains 16 sample inlet channels coupled to a single
separation channel with fluorescent detection. Operation occurs with
minimal user interaction, and the chips are simply disposed of following
each analysis. The system is currently being used in several types of
biological analyses, including fragment analysis of double stranded
DNA, and quantification and sizing of DNA. Individual sample runs
typically take less than two minutes, and overall run times are about 30
minutes. Maintenance and buffer requirements of the instrument are
minimal when compared to the larger genetic analyzers due to the
disposable design and low volume of the microfluidic chips.

However, due to its lower resolution when compared to larger CE
systems, the Bioanalyzer is unsuitable for analysis of small STR loci
where resolution of one or two base pairs is required. This problem can
be alleviated through the use of a DNA marker with larger simple repeat
units. D1S80 is such a marker.

The characteristics of DIS80 make it a very useful marker for
forensic DNA profile analysis. D1S80 has a basic repeat unit of 16 bp.
Most individuals have alleles containing between 14 to 40 tandem
repeats, with a size range of 224 to 640 bases. Due to the high number
of alleles, it has a relatively high discriminatory power for a single locus.
Amplification of D1S80 has been extensively validated for genetic
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typing used in forensic casework including extraction, quantification,
amplification, and electrophoresis. The initial description of the D1S80
locus was published in 19881 and the locus can be multiplexed with
amelogenin for sex typing?2.

In this presentation initial efforts in developing a separation of
D1S80 using this device will be described. In particular, the separation
efficiency and reproducibility of the system will be discussed. Efforts to
develop and produce allelic ladders and to multiplex the system with
amelogenin will be discussed and validation results from a set of
population samples will be described.

I Nakamura Y, Carlson M, Krapcho V, White R. Isolation and mapping
of a polymorphic DNA sequence (pMCT118) on chromosome 1p
(D1S80). Nucleic Acids Res. 1988;16:9364.

2 Isenberg AR, McCord BR, Koons BW et al. DNA typing of a
polymerase chain reaction amplified D1S80/amelogenin multiplex using
capillary electrophoresis and a mixed entangled polymer matrix.
Electrophoresis. 1996;17(9):1505-1511.
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B72 DNA Purification From Forensic

Samples Using the BioRobot® M48

Helge Lubenow, PhD*, Qiagen GmbH, Qiagenstr. 1, Hilden, 40724,
Germany, Tine Thorbjornsen, PhD, Qiagen GmbH, Qiagenstr. 1,
Hilden, 40724, Germany

The goal of this presentation is to educate investigators and analysts
about the applicability of medium throughput automation for extraction
of nucleic acid evidence from a wide range of difficult case work sample
types.

This presentation will impact the forensic community and/or
humanity by enabling forensic investigators to process case evidence
with higher accuracy, reproducibility, greater consistency, and
standardization. Data will be presented.

Optimized protocols for automated extraction of genomic DNA
from forensic reference and casework samples have been developed.
6—48 samples can be processed in parallel, giving efficient processing of
forensic samples and optimized workflow with minimal human contact.

Materials and Methods: The BioRobot® M48 system provides
fully automated purification of DNA using silica-coated magnetic
particles. The process does not involve any time consuming
centrifugation steps. The easy-to-use workstation allows purification of
6-48 samples in a single run. Between processing runs, the worktable
can be decontaminated using an integrated UV lamp to reduce the
chances of environmental contamination. For this study DNA was
purified from various forensic samples or from diluted DNA using fully
automated protocols according to the new MagAttract DNA Mini M48
Handbook ( www.qiagen.com/goto/M48ForensicHB ).

Results and Discussion: Genomic DNA purification protocols
were optimized for use with forensic samples. Fine tuning of bead
concentrations and washing procedures lead to higher peaks and
improved signal-to-noise ratios. This enabled highly sensitive detection
and high performance in downstream applications. The application has
been tested with difficult sample types known to contain high
concentrations of inhibitors, such as cigarette butts. STR analysis shows
higher peaks for more sensitive detection.

In addition to the standard trace protocol, a new, fully automated
“tip dance” protocol was established, where the filter-tip moves back-
and-forth relative to the worktable platform while pipetting. This
enabled processing of solid materials, such as swabs, fabrics, blood
discs, or cigarette butts, directly in the sample tube. There was no need
for prior centrifugation to remove solid materials that could clog the tip.
The “tip dance” protocol simplifies handling and, in some cases,
increases DNA yield with more efficient extraction of the sample and
minimal human contact with the sample.

New large volume protocols allow processing of sample volumes
up to 500pul to enable higher yields and retrieval of more concentrated
DNA for greater sensitivity in downstream applications.

A normalization protocol was developed where DNA yields could
efficiently be limited to 150-250 ng by a precise control of the surface
area provided in the DNA binding step. This protocol enables
subsequent genetic analysis without the need to measure or adjust DNA
concentration. This application is sought to be particularly useful for
database sample preparation.

Conclusions: Forensic sample preparation on the BioRobot M48®
system provides:

- Efficient yields for sensitive analyses — from casework samples

- Normalized yields — from database samples

- High signal-to-noise ratios — for sensitive downstream

detection assays

- Easy handling — swabs, blood discs, cigarette butts, and other

solid samples can be processed directly on the workstation

- Newly optimized protocols — including larger starting volumes

(500 il) for increased sensitivity on dilute samples and normal-
ization for uniform yields

Automation, Nucleic Acid Extraction, Casework Evidence

B73 Microfabricated Capillary Array

Electrophoresis (nCAE) STR
Profiling in a Forensic Laboratory

Susan A. Greenspoon, PhD*, Virginia Department of Forensic Science,
700 North 5th Street, Richmond, VA 23219; Stephanie H.I. Yeung, BS,
University of California, Chemistry Department, 307 Lewis Hall, Berkeley,
CA 84720; Kelly R. Johnson, MS, Virginia Commonwealth University,
1000 West Franklin Street, Richmond, VA 23284; Han Na Rhee, MS, and
Jeffrey D. Ban, MS, Virginia Department of Forensic Science, 700 North
Sth Street, Richmond, VA 23219; Amy McGuckian, MS, and Cecelia A.
Crouse, PhD, Palm Beach County Sheriff's Office, 3228 Gun Club Road,
West Palm Beach, FL 33406, and Richard A. Mathies, PhD, University of
California, Department of Chemistry, 307 Lewis Hall, Berkeley, CA 94720

After attending this presentation, attendees will have learned about
a microfabricated device which may replace conventional capillary
electrophoresis with a faster, smaller, cheaper high throughput system.

This presentation will impact the forensic community and/or
humanity by presenting data produced by forensic scientists using a
prototype microcapillary chip system for capillary electrophoresis. This
system is small, fast, high throughput and will likely be much cheaper to
operate than the conventional capillary systems currently available.

The Berkeley Microfabricated Capillary Electrophoresis (LWCAE)
device has previously been reported to provide high quality STR
profiling using both simulated and non-probative forensic samples.! As
an extension of that work, a pre-commercial prototype instrument has
been set up at the Virginia Department of Forensic Science (VDFS) for
testing in a forensic laboratory. The first step in the process was for
forensic DNA scientists to master the operation of the instrument. Upon
completion of instrumentation set-up and a series of calibration and
implementation runs, single source samples, amplified with
PowerPlex® 16, have been successfully electrophoresed and analyzed.
PowerPlex® 16 STR profiles obtained are being compared to the
profiles obtained for the same amplified samples using the ABI 310
Genetic Analyzer® for concordance evaluation. Also plan necessary
tests Profiler Plus™ amplified DNA extracts. Experiments are
underway to reproduce the work performed at the Mathies’ laboratory at
the University of California, Berkeley, which included mixture,
sensitivity, database, and non-probative sample analysis, but also to
assess chip instrument performance using additional measures.
Resolution measurements beyond those previously published are being
performed and precision data are being collected. Experiments designed
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to assess whether any capillary cross-talk occurs among the 96
capillaries are being performed. Moreover, performance enhancement
measures will be tested and pursued.

Successful operation of the WCAE demonstrates the capacity of this
technology to be transported out of the research venue and into a
practitioner forensic laboratory. Not only does this demonstrate the
feasibility of the paradigm shift from large capillary systems to a
microfluidic system capable of electrophoresing and capturing the STR
data for 96 samples simultaneously in less than 30 minutes, it
demonstrates that this technological advance can be mastered by the
forensic scientist.

Reference:

1 Yeung, S, Greenspoon, S, McGuckian, A, Crouse, C et al. Rapid and
High-Throughput Forensic Short Tandem Repeat Typing Using a 96-
Lane Microfabricated Capillary Array Electrophoresis Microdevice. J
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B74 On-Site Forensic Analyses Using

Capillary Electrophoresis On-A-Chip

Dan G Sykes, PhD*, and Frances A Carroll, BSc, Forensic Science
Program, 107 Whitmore Lab, Pennsylvania State University, University
Park, Pennsylvania 16802

After attending this presentation, attendees will learn about current
efforts to develop field-portable cost-effective, quantitative, and
defensible analytical methods for screening a wide array of
substances/materials at crime scenes

This presentation will impact the forensic community and/or
humanity by informing the forensic science community of the current
research to develop a rapid, cost-effective, quantitative, and defensible
analytical method for screening a wide array of substances/materials at
crime scenes. Deployment of the CE-Chip can aid in on-site
determination of the evidentiary value of a substance thus reducing, or
eliminating, the collection and submission of unnecessary samples. The
device can also be used within local police facilities for preliminary and
follow-up analysis thus reducing the amount of evidence to be submitted
to a crime lab facility.

The presentation describes research towards the development of a
portable capillary electrophoresis (CE-Chip) system that employs
electroanalytic, laser-induced fluorescence and absorbance detection for
the analysis of a wide-range of analytes of forensic interest. Over the
past few years, there has been a sustained effort to develop reliable
portable systems for the field-based detection of drugs, explosive
materials, and other agents. Capillary electrophoresis is a mature
technology with many advantages over ion-mobility spectroscopy and
gas and liquid chromatography methods including greater efficiency,
analysis times on the order of seconds to just a few minutes, and sample
volumes on the order of pico- to nanoliters.

A central goal of the research is to develop a rapid, cost-effective,
quantitative, and defensible analytical method for screening a wide array
of substances/materials at crime scenes. Deployment of the CE-Chip
can aid in on-site determination of the evidentiary value of a substance
thus reducing, or eliminating, the collection, and submission of
unnecessary samples. The device can also be used within local police
facilities for preliminary and follow-up analysis thus reducing the
amount of evidence to be submitted to a crime lab facility. Capillary
electrophoresis can provide the same information as gas
chromatography-mass spectroscopy, Fourier-transform spectroscopy,
and scanning electron microscopy-energy dispersive X-Ray analytical
methods for a fraction of the cost — in time and money — or can aid in the
determination of evidence to be submitted for confirmatory tests using
the above techniques.

The prototype system uses glass chips with outer dimensions of
45x15x1.8 mm. The width and depth of the channels between reservoirs
are 50 um and 20 pm, respectively, with the buffer, sample, and waste
reservoirs 2.4 mm in diameter. Separation length is 35 mm. The glass
chips were purchased from Micronit Technologies, UK but several
vendors, such as Microlyne, USA, manufacture comparable substrates.
The prototype employs UV-VIS detection. One of the two surface-
mounted light-emitting diodes (LEDs) is mounted directly above the
separation channel; whereas, the other is used as a reference. Prior to
sample injection, the lamp intensities are adjusted and balanced by use of
a comparator. Once the separating potential is applied, the output of the
comparator is monitored — as analyte elutes past the detector window, the
output deviates from the null balance. Using this configuration, signal-to-
noise is a function of slit width (S/N increases with decreasing slit width).
Currently, we are using 100- um diameter slits.

Sample injection and the electrophoretic separation are achieved
using two separate, but identical, power supplies. The power supplies
are capable of supplying between 275 to 2000 volts. Currently, the
prototype uses an AC adapter with a built-in 9-volt transformer but the
design can be easily reconfigured for use with two 9-V batteries thus
making the unit field-portable. Initial experiments use bromocresol
green as the target analyte because the conjugate base has a large molar
absorptivity coefficient in the yellow-region of the visible spectrum,
which facilitates troubleshooting design modifications. Prior to sample
loading, the channels were rinsed with 0.1M NaOH for 60 seconds. The
running buffer was a 10 mM sodium borate solution adjusted to pH 7.5
using 0.1 M HCI. A two-step high-voltage procedure was employed to
inject the sample and perform the separation. Sample injection was
achieved by applying 600 V to the waste reservoir while grounding the
sample, buffer, and detector reservoirs. Once sample injection was
complete, a separation voltage of 1000 V was applied to the detector
reservoir and the buffer reservoir was grounded. At the same time a 300
V potential was applied to both the sample and waste reservoirs to avoid
leakage of analyte from the sample and waste channels into the
separation channel. Based on the above operating conditions, the
migration time for bromocresol green is 64.5 seconds.

The cost to manufacture a device that employs both electroanalytic
and LIF detection methods is estimated at $750.00 U.S.
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B75 Laboratory Quality and Efficiency

Without Robotic Dependency

Sean E. Patterson, MS*, Suzanne M. Barritt, MS, Chad M. Ernst, BS,
James P. Ross, BS, and Louis N. Finelli, DO, Armed Forces DNA
Identification Laboratory, 1413 Research Boulevard, Building 101,
Rockville, MD 20850

After attending this presentation, attendees will have learned how
to manage a high-throughput laboratory without robotics.

This presentation will impact the forensic community and/or
humanity by demonstrating how to improve laboratory management and
sample processing.

Elimination of errors while maintaining a high volume of
throughput is a goal of any forensic laboratory, and the mitochondrial
DNA (mtDNA) section of the Armed Forces DNA Identification
Laboratory (AFDIL) is no exception. In order to meet increasing output
demands while maintaining forensic laboratory standards, the mtDNA
section has developed several novel practices and non-robotic
procedures for storing, handling, and processing DNA sequencing
samples.

All samples entering the AFDIL are registered in the in-house
network application: Laboratory Information Systems Application
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(LISA). LISA facilitates the generation of forms for all scientific
procedures in a step-wise fashion. LISA has been programmed to
arrange selected samples on forms in such a way as to optimize the use
of reagents and machine time. The scientist processing the samples
indicated must sign off each form upon completion. This creates
individual responsibility for sample processing and storage. LISA also
stores the electronic forms indefinitely, enabling scientists to view the
processing history of a sample and reprint any forms they wish.

The mtDNA section is comprised of seven teams: six responsible
for amplification and analysis and one responsible for sequencing. This
compartmentalization allows for more efficient use of time and
equipment as samples progress through amplification, sequencing, and
analysis in assembly line fashion. With ever-increasing numbers of
samples at various stages of processing, keeping track of them and
maintaining order in storage freezers has become increasingly difficult.
In lieu of an expensive barcode tracking system, a system of color
coding and designated shelving has been developed to facilitate
organization of samples.

One of the more difficult challenges to maintaining error-free
output has been the transition from sequencing using individual 0.2 mL
tubes to sequencing using 96-well plates. Individual tubes could be
labeled, capped, and moved; therefore, it was easier to verify the extent
to which each sample had been processed. Innovative steps have been
taken to create a similar arrangement for the 96-well plates, involving a
system of color-coding, labeling, and verifying. Ancient DNA samples
are processed with different volumes of template based upon the
resulting band intensities on ethidium-stained 2% agarose gels. Since it
is tedious to program robots to process 96-well plates with different
volume requirements in each well, manual set up of sequencing plates is
the viable option. The use of multi-channel and electronic pipettes has
reduced the number of sample transfers and shortened the set up time of
sequencing reactions. Since implementing this system, output has more
than tripled, from 430 sequencing samples in June 2005 to an average of
just under 1500 samples per month in the next five months.

Another step that has been taken to insure the expeditiousness of
sample processing is the switch from using labor intensive Centricon®
column purifications to ExoSAPit to eliminate unincorporated dNTPs
and primers from amplification reactions. This switch provided a
doubling of output capabilities to an average of 2800 samples per month
over the next six months.

The above practices along with a strong dedication to the mission
of identifying and repatriating the remains of America’s military men
and women enable the AFDIL to process approximately 800 ancient
remains specimens and 2000 family reference samples per year with
great efficiency.

The views expressed herein are those of the authors and not
necessarily those of the Armed Forces Institute of Pathology, the U.S.
Army Surgeon General, nor the U.S. Department of Defense.

DNA, High-Throughput, Contamination

B76 Automated DNA Extraction From Forensics

Samples Using ChargeSwitch® Technology
and the New Invitrogen iPrep Instrument

Declan Donovan, PhD*, Invitrogen, 940 Cornforth Drive, Kent
Science Park, Sittingbourne, ME9 8PX, United Kingdom,; Zahra
Cheshire, MSc, and Tony Stevenson, PhD, Invitrogen, 940 Cornforth
Drive, Kent Science Park, Sittingbourne, ME9 8PX, United Kingdom;
and Caroline Huber, MSc, MBA, and Todd Peterson, PhD, Invitrogen,
1600 Faraday Avenue, Carlsbad, CA 92008

After attending this presentation, attendees will understand the
method of automated DNA purification from forensics samples.

This presentation will impact the forensic community and/or
humanity by demonstrating a method of simple, reliable, and robust
purification of high quality DNA from forensics samples.

Isolation of DNA from a crime scene or reference sample is the
starting point for many forensics identification methods, including the
commonly used short tandem repeat (STR) analysis. High quality DNA
is required for analysis, often from very small amounts of starting
material that may have deteriorated due to environmental exposure.
Furthermore, the increased use of STR analysis for identification means
that forensics laboratories are receiving rapidly increasing numbers of
samples for which time consuming DNA extractions must be carried out.

ChargeSWitch® Technology (CST) is a new, simple nucleic acid
purification method that provides maximal DNA recovery, even when
working with very small quantities of starting material. The technology
is based on the concept of chemical pKa. DNA is bound to magnetic
beads at low pH (pH 4) using optimized buffers, impurities are washed
away, and highly pure DNA is eluted in standard Tris-EDTA at pH 8.5.
ChargeSwitch® purification uses 100% aqueous-based buffers that do
not introduce PCR inhibitors or hazardous chemicals such as chaotropic
salts and ethanol to the purification process.

The iPrep™ purification instrument now combines the advantages
of the ChargeSwitch technology with the reliability of automation. The
iPrep™ instrument is a small benchtop instrument that uses pre-filled
reagent cartridges and a standardized protocol to extract DNA from
forensics samples. The instrument allows genomic DNA extraction of
up to 12 samples, plus a positive control, in approximately 20 minutes.
Tube transfers can be tracked using a barcode reader that records the
position of both sample and elution tubes.

The performance of the iPrep™ purification instrument, iPrep™
ChargeSwitch Forensic kit and iPrep™ ChargeSwitch Buccal kit was
evaluated for a wide range of case work samples including blood spots,
saliva, buccal swab, hair and various sweat and touch samples. STR
analysis was performed on the extracted DNA and the success rate
compared to DNA extractions performed using a silica bead based DNA
extractor, silica spin columns and organic extraction. The success rate
for DNA purified using the iPrep™ purification instrument were
comparable to or better than the above mentioned comparison
techniques. DNA extraction was highly reproducible with a coefficient
of variation (CV) of between 2% - 5% for pooled samples. The iPrep™
purification instrument was examined for evidence of cross-
contamination and none was detected.

Use of the iPrep™ purification instrument, together with iPrep™
ChargeSwitch Forensic kit and iPrep™ ChargeSwitch Buccal kit, has
been shown to increase the STR success rate of several types of low
quantity starting material, increase standardization, and eliminates labor
intensive steps of the DNA purification process.

DNA Purification, ChargeSwitch®, iPrep™

B77 An Examination of Primer Binding Site

Mutations Occurring Between miniSTRs
and Commercial Multiplex Kits

Ada N. Nunez, BS*, Kerry L. Opel, MA, and Bruce R. McCord, PhD,
Florida International University, Department of Chemistry and
Biochemistry, 1120 SW 8th Street, Miami, FL 33199; 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 learn information
on the concordance between the Miniplex reduced-size primer sets and
commercial STR kits as well as the sources of any non-concordance.

This presentation will impact the forensic community and/or
humanity by identifying possible sources of non-concordance in DNA
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profiles in a variety of population samples by sequencing the region
between the Miniplex kits and standard STR Kkits.

The goal of this study is to utilize population studies involving
miniSTRs and standard multiplex STR kits in order to identify primer
binding site mutations between the different STR Kkits.

Miniplexes are a set of four multiplex STR loci which contain 3-6
reduced size STR amplicons per set. The primers are re-designed to be
placed as close as possible to the end of the repeats to reduce amplified
product size.! To avoid overlap between loci only one dye lane is used
for each locus. The primer sets include 12 out of 13 of the Combined
Index System (CODIS) core STR loci. Miniplexes 1 and 3 can be
combined to create a six (6) loci kit called Big Mini. The Miniplex kits
allow reduction in size of amplified products (amplicons) of up to 299
base pairs, with most amplicons ranging in size from 60-200 base pairs.
The primers are tagged with fluorescent dyes (6FAM, VIC and NED) for
detection. Because of the reduced size of the PCR products, the
MiniSTRs provide a valuable tool in the analysis of samples where allele
dropout and reduced sensitivity of larger alleles occurs due to
degradation of the DNA.

Concordance studies are used to demonstrate that these new
primers will produce consistent genotypes when compared to those
generated by commercial kits. Concordance studies have been
performed for Asian, African American, Caucasian, and Hispanic
population samples. Results generally show a 98% concordance between
MiniSTRs and commercial STR multiplexes with most of the
differences occurring at two loci, vVWA and D13S317.2 To perform these
studies, DNA concentrations ranging from 200 to 300 pg were amplified
with Big Mini, Mini 2 and Mini 4 kits in a 25 pl reaction volume for 33
cycles. Lower amounts of template were necessary due to the increases
sensitivity of the MiniSTRs. The analysis of the samples was performed
using organic extractions with real time PCR for quantification.
Amplification and typing were performed using the Identifiler™ and
Miniplex Kits.

Primer binding site mutations can lead to allele drop out or low
sensitivity of one allele during DNA analysis. Even though the
presences of many polymorphisms were taken in consideration during
development of the Miniplex kits, unknown problems may still emerge.
Among the samples where lack of concordance was found,
representative samples from different loci were chosen to be sequenced.
Previously unknown polymorphisms within the primer binding sites
were detected in certain samples, leading to allele loss and non-
concordant homozygous profiles. Deletions between the primer binding
sites for the Miniplexes and the commercial kits were another source of
non-concordance, resulting in allele calls that were one repeat unit larger
than those produced by the commercial kits.

Interestingly, in these studies instances where redundancy in
sequence permitted primer binding in spite of the presence of deleted
sequences were found. Overall, the result of this work demonstrate a
high degree of concordance between the different amplicons and the
sequencing data reveals the direct effect of primer binding mutations on
allele calls.

L Butler, J.; Shen, Y.; McCord, B. The Development of reduced size STR
amplicons as tools for analysis of degraded DNA. Journal of Forensic
Sciences, 2003, 48(5), 1054-1064.

2 Drabek, J.; Chung, D.; Butler, J.; McCord, B. Concordance study
between Miniplex assays and a commercial STR typing kit, J. Forensic
Sciences, 2004, 49(4), 859-860.
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B78 Developmental Validation of the
AmpFISTR® MiniFiler™ PCR
Amplification Kit: A 9-Plex MiniSTR
Assay for the Analysis of Compromised

DNA Samples

Robert E Lagace, BS*, Julio Mulero, PhD, Chen-Wei Chang, PhD,
Dennis Wang, PhD, and Lori Hennessy, PhD, Applied Biosystems, 850
Lincoln Centre Drive, Foster City, CA 94404

The goal of this presentation is to share the results from the
developmental validation and customer test site evaluation of a new mini
STR assay, AmpF/STR® MiniFiler™ PCR Amplification Kit with
compromised DNA samples.

This presentation will impact the forensic community and/or
humanity by providing information on the AmpF/STR® MiniFiler™
STR kit which will be useful for genotyping degraded and/or inhibited
DNA casework samples which had failed in previous standard STR kits
and for special circumstances such as missing persons, and mass disaster
victim identification.

Forensic DNA typing is facilitated by the employment of highly
polymorphic STRs. Despite the relatively small amplicon sizes (100 -
400 bp) of previous STR kits, DNA degradation due to environmental
exposure can result in a lack of sufficient intact target fragments to
generate a complete genetic profile. This problem is exacerbated by
large multiplex STR configurations due to the wide fragment size range
of amplified PCR products. Frequently, in large multiplexes, the largest
STR loci fail to amplify in degraded DNA samples due to the lack of
sufficient template DNA.

In recent years, successful recovery of information from degraded
DNA samples has been accomplished through reduction of the size of
the STR PCR products by moving primers in as close as possible to the
STR repeat region. In an effort to increase the amount of information
derived from compromised DNA samples, as miniSTRs, the largest
eight loci in the AmpF/STR® Identifiler® PCR Amplification Kit
(D7S820, D13S317, D16S539, D21S11, D2S1338, D18S51, CSF1PO,
FGA). Five of these loci (D16S539, D21S11, D2S1338, D18S51 and
FGA) also represent five of the largest loci in the AmpF/STR® SGM
Plus® kit have been redesigned. Size reduction of the STR amplicons
ranged from 33 to 208 bp. This highly informative 9-locus multiplex,
which includes the sex determining locus Amelogenin, employs a 5-dye
labeling technology and non-nucleotide linkers to enable simultaneous
CE separation of the DNA fragments.

MiniSTR, Degraded DNA, PCR Inhibition

B79 Validation of an Automated Liquid Handling
System and Application Software for
Streamlined Processing of Forensic DNA
Samples Using the Tecan EVO 150 and
Applied Biosystems 7500 Real Time PCR

System and 3130xI Genetic Analyzer

Michael J. Cassel, MS*, Heidi L. Kijenski, BS, and Jacquelyn
Benfield, BS, Applied Biosystems, 850 Lincoln Centre Drive,

M/S 404-3, Foster City, CA 94404, Dirk Abeln, PhD, Tecan
Schweiz AG, Seestrasse 103, Mdnnedorf, CH-8708, Switzerland;
and Lynda Treat-Clemons, PhD, Tecan Systems, Inc, 2450 Zanker
Road, San Jose, CA 9513

After attending this presentation, attendees will be briefed on the
use of automated liquid handling system for generation of STR profiles
from forensic DNA samples.
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This presentation will impact the forensic community and/or
humanity by demonstrating a way for forensic labs to automate some of
their procedures to help with the DNA sample backlog and the increase
in DNA sample submission

Over the last two years, forensic casework and databasing laboratories
have observed increases in the numbers of samples submitted to their labs
for DNA testing. This increase is due, in part, to two factors: 1) the
extensive backlog of evidence samples, and the lack of funding and/or
personnel currently available to process these samples, and 2)
implementation of legislation which fuels development and expansion of
DNA databases resulting in increased submissions of convicted offender
samples. These factors require an increase in throughput, and consistent,
error-free sample processing and data handling. TECAN and Applied
Biosystems established a relationship to develop an automated liquid
handling system with application specific software to process forensic
DNA samples. The goals of this project were to 1) reduce the hands on
time required to set up and process samples, 2) eliminate pipetting errors
(transposition), 3) streamline transfer of sample data between instruments,
4) provide extensive validation of the system, and 5) establish a flexible
system foundation that is expandable to accommodate additional
applications in forensic laboratories, and that will allow further
improvements in processing speed and efficiency.

This presentation summarizes the work performed to develop and
validate an automated liquid handling system for DNA quantification
and STR profiling using the Applied Biosystems Quantifiler® DNA
Quantification Kits and AmpF/STR® PCR Amplification Kits. The
hardware for the automated system consists of a Tecan Freedom EVO®
150 for liquid handling, the Applied Biosystems 7500 Real Time PCR
System for DNA quantification, an Applied Biosystems GeneAmp®
PCR System 9700 for STR amplification, and an Applied Biosystems
3130x/ Genetic Analyzer for detection of the amplified STR markers.

Pipetting methods and liquid classes were developed by Tecan
automation specialists based on the specific components and
requirements of each Applied Biosystems kit. All methods and classes
were individually tested and validated on the Freedom EVO® 150 prior
to testing in the completed system. Extensive cross contamination
studies were performed to confirm the ability of the Freedom EVO® 150
to consistently assemble reactions without contamination. Testing of
individual software components was performed throughout software
development, and a comprehensive software system test was performed
prior to validation of the entire system.

Validation of the entire automated system consisted of processing
mock forensic sample DNA extracts through DNA quantitation, DNA
normalization, PCR amplification, and generation of the STR profile.
Results from the automated system were compared to results generated
manually for genotype concordance and peak heights.

Automated Liquid Handling, AmpF?STR, DNA Quantitation

B80 The History of the Association

of Forensic DNA Analysts and
Administrators (AFDAA)

Joseph E. Warren, PhD, University of North Texas Health Science
Center Fort Worth, Department of Pathology and Anatomy, 3500
Camp Bowie Boulevard, Fort Worth, TX 76107, Aliece M. Watts, MS*,
Association of Forensic DNA Analysts and Administrators, 11001
Smallwood Drive, Burleson, TX 76028, Brady Mills, BS, Texas
Department of Public Safety, PO Box 4143, Austin, TX 78752, and
Catherine Caballero, BS, Applied Biosystems, Inc., 850 Lincoln Centre
Drive, Foster City, CA 94404

After attending this presentation, attendees will learn of the history
of the Association of Forensic DNA Analysts and Administrators
(AFDAA), a “grass-roots” organization that began in Texas for Forensic
DNA analysts.

This presentation will impact the forensic community and/or
humanity by informing Forensic DNA analysts of the existence of an
organization that encourages interaction among each other to share
testing tips, new techniques, and problem troubleshooting.

The Association of Forensic DNA Analysts and Administrators
(AFDAA) is a nonprofit organization composed of professionals
engaged in the forensic aspects of DNA analysis for the judicial system.
Members include forensic DNA analysts, supervisors, and
administrators. AFDAA provides a forum for the exchange of ideas and
information among forensic DNA scientists to:

* keep current on the methods, techniques, and procedures presently
used in the field of forensic science
promote the dissemination of information on research and
developments of new techniques within the field
discuss the latest legislative issues concerning DNA analysis
» network with other DNA crime laboratories and personnel
* obtain formal training and attend guest lectures
share and troubleshoot forensic DNA data and/or issues.
This presentation will review the history of the organization from
the group’s inception in 1990 as an informal meeting of several forensic
DNA analysts. Today the current AFDAA membership is composed of
over 200 forensic DNA professionals in over 75 agencies/companies
across 25 states.

AFDAA is proud to be a large contributor to the professional
growth of the forensic DNA community. Meeting held twice a year
provide education of current and future technologies that is valuable to
trainees in the field, as well, as the experienced veterans. The peer
interaction of varied experience between researchers, government labs,
private labs, administrators, vendors, and educators provides an
important forum to share and learn from each other. For more
information on AFDAA, visit the website at www.AFDAA.org.

AFDAA, Forensic DNA, Organization

B81 A Mango Bait: A Missing Girl,

and a Murder

Chin-Chin Lim, MSc, MBA*, Poh Ling Chia, BSc, Vicky Yuen San
Chow, MSc, Koh Kheng Kee, BSc, Janice Kim Lian Kuah, MSc, Thiam
Bon Lim, MSc, and Michael Ming Kiong Tay, PhD, Centre for Forensic
Science, Health Sciences Authority, 11 Outram Road, Singapore,
Singapore 169078, Singapore

After attending this presentation, attendees will understand the
value of characterizing fruit residues in stomach contents, and
combining trace evidence and other forensic findings to link a suspect to
a murder and reconstruct the events that occurred.

This presentation will impact the forensic community and/or
humanity by demonstrating to the audience by means of a case study that
fruit residues in the stomach contents of a murdered girl can be
characterized in the forensic laboratory and used alongside other
physical evidence to conclusively link a suspect and a location to the
crime, and reveal how the victim was lured to her death.

On October 10, 2004, 8-year-old Huang Na was reported missing.
She was last seen playing with Took Leng How at the food wholesale
center that day. Took, a packer at the wholesale center and a former
flatmate of Huang Na, was one of the persons interviewed by the police
after her disappearance. He consistently denied involvement but gave
contradictory accounts during police questioning. While appearing to
cooperate, Took managed to quietly slip out of Singapore, escaping to
Malaysia on October 21.

There were very few investigative leads except for Huang Na’s
estimated time of disappearance, the denim jacket she wore on the
fateful day and the fact that Took had bought some mangoes close to the
time of her disappearance. One of the immediate concerns was to locate
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the primary scene. The storeroom in the wholesale center where Took
worked was considered a possibility. Forensic scientists searched the
storeroom for trace evidence and biological material and found an
abundance of denim fibers on the office table, on a roll of adhesive tape,
on a pair of scissors, and a box-cutter in the storeroom. This was in
agreement with the jacket Huang Na wore. A faint smear on the wall and
a strand of hair were also found to contain Huang Na’s DNA profile.
The carpet had small bloodstains belonging to Huang Na and urine
stains. The office table was examined for stains and several fluorescing
prints resembling a child’s fingerprints were found on the underside of
the tabletop.

Meanwhile, three weeks after Huang Na’s disappearance, Took was
arrested and was brought back to Singapore. Took eventually led
Singapore investigators to Telok Blangah Hill Park, where the girl’s
naked body was found wrapped in nine layers of plastic bags and stuffed
into a carton sealed with strips of adhesive tape. The pathologist
recovered some yellowish-brown residue in Huang Na’s stomach and
submitted it for examination.

Despite being recovered after 3 weeks, the stomach contents were
examined and found to be mango residues. The seven strips of clear
adhesive tape pasted on the carton were linked by physical fitting of cut
ends to a roll of tape found in the storeroom; the free end of this roll had
a fingerprint of Took. The carton in which Huang Na’s body was stuffed
was similar in class characteristics to known cartons found in Took’s
workplace. The nine plastic bags used to wrap Huang Na’s body were
similar in class characteristics, polarized light patterns and heat-seal
marks to an unused plastic bag found in his workplace. The construction
of the knots on these bags was also found to be similar to the known
knots tied by Took. The sequential sealing by adhesive tape of the
questioned carton, tying of knots, and the manner in which one bag was
placed into another were carried out in a very systematic manner,
drawing attention to the fact that Took was a packer. During the trial,
Took elected not to testify on the grounds of diminished responsibility.
The total weight of all the physical evidence strongly implicated Took in
the murder, and indicated the storeroom as the primary scene of the
crime.

Piecing the findings together, the prosecution submitted that Took
coaxed Huang Na into the storeroom with mangoes. He could have
sexually assaulted and then smothered Huang Na to death. He cut up her
denim clothes, and wrapped her in the nine layers of plastic bags, before
stuffing and sealing her in a carton and transporting the body to the
deserted park. On August 26, 2005, Took was found guilty of the murder
of Huang Na. The Judge was not convinced that Took was suffering
from schizophrenia. Took appealed unsuccessfully; the Court of Appeal
upheld his sentence on January 25, 2006.

Fruit Residues, Stomach Contents, Huang Na

B82  Fire Debris Analysis: Where Did We
Come From? Where Do We Stand Today?

Where Should We Go Tomorrow?

Eric Stauffer, MS*, School of Criminal Sciences, University of
Lausanne, Batochime, Lausanne, Vaud CH-1015, Switzerland

After attending this presentation, attendees will learn about the
history of fire debris analysis, its present state-of-the-art and limitations
of fire debris analysis, and on what the future research in this field
should focus. They will be able to go back to their laboratory, motivated
to design and carry out the needed research in fire debris analysis. They
will also have a good understanding of why some techniques, wrongly
advertised as good for fire debris analysis, should be avoided.

This presentation will impact the forensic community and/or
humanity by providing a better understanding of the present problematic
in fire debris analysis: the interpretation of the results. This will result
in the proper orientation of the future research in fire debris analysis,
conducted by both practitioners and researchers. This research should
fill the gaps and lead to an amelioration of the analysis of fire debris
sample: a seriously needed improvement in forensic sciences.

It is not clear when the very first time a liquid accelerant was
detected at a fire scene, but it appears that it was in the 1930s. In his
1938 book on scientific police, Marc Bischoff provided clear details of
the fundamental principles of why ignitable liquid residues (ILR) at fire
scenes can be detected. At that time, not only did the science stop at
merely detecting the presence of such liquid, but also such detection was
done in a presumptive manner rather than in a confirmatory one. The
story of detecting lamp oil by soaking breadcrumbs in the suspicious
liquid in order to taste it is not a legend.

In about 80 years, fire debris analysis has come very far and has
accomplished an enormous amount of progress in the detection of
ignitable liquid residues. Today, gas chromatography-mass
spectrometry (GC-MS) is the analytical gold standard in the analysis of
extracts from fire debris samples. Many other techniques have been
proposed in the last few years, but only few, if any, could surpass GC-
MS as the technique of tomorrow. As an example, gas chromatography-
mass spectrometry/mass spectrometry, believed by a few as the answer
to a better analysis of ILR, does not constitute an appropriate technique
in this particular application. Its very high sensitivity contributes to
lesser specificity and, therefore, to a decrease in the significance of the
results. Accordingly, it should be completely avoided in fire debris
analysis. Conversely, two-dimensional comprehensive gas
chromatography-mass spectrometry (GCxGC-MS) is another emerging
technique that offers a tremendous improvement in the analysis of ILR.
It may not only become the gold standard of tomorrow, but it may also
bring new insight into the interpretation of the results obtained with
today’s technology.

Presently, the interpretation of results is the weak point in the
analysis of fire debris samples. While the technology has advanced
tremendously since the beginning, and is the state-of-the-art level in
analytical chemistry today, the interpretation of results did not undergo
the same advance. This is a serious concern that should be shared by all
practitioners and, more importantly, by researchers. Future research in
fire debris analysis should principally focus on the interpretation of
results, on the criterion necessary to identify ignitable liquids, and on the
presence and identification of interfering products.

Parallel research has also occurred on extraction techniques at the
laboratory and on detection techniques at the fire scene. A little progress
has been made in the last few years, but nothing that will revolutionize
the way sample preparation is carried out. The use of different detection
techniques at the fire scene (such as the Ignitable Liquid Absorbent) is
also a concern that must be addressed with scientific rigor in crime
laboratories. The emergence of alternate fuels is also a new challenge
that fire debris analysts must contend with.

This presentation will first present a very brief retrospective of the
evolution of fire debris analysis. The attendees will be able to
understand where fire debris analysis comes from and on what bases
modern practice was built. Then, the current status of fire debris
analysis in terms of technological advances and, more importantly,
knowledge will be introduced. At this point, a review of the gaps in the
present techniques will be thoroughly discussed. The assessment of the
needs in the field of fire debris analysis will be given. Finally, the
attendees will learn in which direction fire debris analysis should head
tomorrow. This presentation should stimulate practitioners and
researchers in the field to carry out the future research that is highly
needed to make fire debris analysis progress to the next logical step.

Fire Investigation, Chromatography, Ignitable Liquid Residues
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B83 Alternative Fuels and Their

Impact on Fire Debris Analysis

Raymond J. Kuk, MS*, and Michael V. Spagnola, BA, Bureau of
Alcohol, Tobacco, Firearms and Explosives, Forensic Science
Laboratory, Washington, Beltsville, MD 20705

The goal of this presentation is to introduce two alternative fuels to
fire debris analysts. The presentation will show analysts the features to
look for when considering the presence of an alternative fuel in fire
debris samples.

This presentation will impact the forensic community and/or
humanity by demonstrating how, with the emergence of alternative fuels
in the commercial marketplace, it is important that fire debris analysts
familiarize themselves with these alternative fuels and understand their
chromatographic fuels.

With the rising cost of crude oil and the resulting economic impact
on consumers, there has been an outcry to reduce the country’s reliance
on foreign oil. In addition, environmental groups have called for fuels
with reduced emissions. In order to address these issues, alternative
fuels have been developed and some of them are becoming more
available to the general public.

Biodiesel is typically produced by converting vegetable oils into
methyl esters. Pure biodiesel (B100) can be used as a fuel in modified
diesel engines. B100 can also be blended with petroleum diesel in
various proportions. B20 (20% biodiesel), B5 and B2 are the most
popular biodiesel blends because they can be used in diesel engines with
essentially no modifications. E-85, a blend of 85% ethanol and 15%
gasoline, is another alternative fuel that is gaining acceptance as a
commercial fuel, especially in the Midwest and in government and
corporate vehicle fleets. As with B100, this fuel can only be run in
modified engines. The emergence of these alternative fuels may lead to
their use by arsonists. Therefore, it is important for fire debris analysts
to familiarize themselves with these alternative fuels and understand
their chromatographic features as well.

Both B100 and B20 samples were analyzed as neat liquids
extracted from a simple substrate, and from burned samples using the
passive headspace concentration method (ASTM E 1412) with a
charcoal strip. These samples were analyzed with a gas chromatograph
— mass spectrometer equipped with a nonpolar column and a typical fire
debris analysis temperature program with a final temperature of 300°C.
The methyl ester components of biodiesel are readily apparent in the
neat liquids and the extracted samples. These same components may be
obscured in debris samples, but extracting ions specific to each methyl
ester helps elucidate these compounds.

The E-85 fuel was evaluated at various stages of evaporation. At
each stage, ethanol was still present along with the corresponding
evaporated gasoline pattern. Small scale burn studies were conducted to
determine if the method of extinguishment would affect the retention of
the ethanol portion of the E-85 fuel. Samples of the E-85 fuel were
placed on carpet samples and ignited. The modes of extinguishment
included self-extinguishment, water extinguishment, and extinguish-
ment with a CO, fire extinguisher. Each of these samples was extracted
using the passive headspace concentration method (ASTM E 1412) with
a charcoal strip and analyzed with a gas chromatograph — mass
spectrometer. The ethanol portion of the fuel was present on the carpet
sample that self extinguished, but the relative intensity of the ethanol to
the gasoline was extremely low. The same was true for the samples that
were extinguished with water. The proportion of ethanol in these
samples was much lower than the ethanol in a proportionally evaporated
sample of E-85 fuel. For the sample extinguished with a CO, fire
extinguisher, a significant amount of ethanol was detected. The relative
intensity of the ethanol to the gasoline in this sample was consistent with
the evaporated E-85 samples.

Fire Debris, Alternative Fuels, Biodiesel

B84 Who Knew? Cigarettes and

Gasoline Do Mix?

Richard E. Tontarski, Jr., MFS*, and Kenneth D. Steckler, MS, Bureau
of Alcohol, Tobacco, Firearms Fire Research Laboratory, 6000
Ammendale Road, Beltsville, MD 20705; and Howard Marcus, BS,
and John Malooly, BS, Bureau of Alcohol, Tobacco, Firearms and
Explosives, Chicago Field Division, Downers Grove, IL 60515

After attending this presentation, attendees will be able to dispel
one of the common myths associated with the ignition of gasoline; to
explain fire characteristics that impact the ignition of gasoline by a
cigarette coal; and to illustrate the results of testing.

This presentation will impact the forensic community and/or
humanity by dispelling the notion that cigarettes readily ignite gasoline.
The presentation will provide more than anecdotal information about the
phenomenon.

It is commonly believed that throwing a lit cigarette into a pool of
gasoline will readily ignite the fuel. While often depicted on television
and in movies, this is just another “fire investigation myth” that is used
by suspects to explain how they “accidentally” lit a loved one or
structure on fire.

The coal temperature of a lit cigarette is approximately 680 — 700
degrees Celsius. The autoignition temperature of gasoline is
approximately 246 degrees Celsius, well below the cigarette
temperature. Why is ignition not likely? A number of phenomena effect
whether the gasoline will ignite.

There is no proven theory about all aspects of the phenomena that
govern whether ignition will take place using a cigarette. Without a
governing theory or law, one is attempting to prove a negative. This
requires lots of experiments to begin to demonstrate whether ignition
will occur.

The presentation will outline the theoretical considerations and
discuss the results of over 2000 attempts to ignite gasoline with a
cigarette. Experiments were conducted under different ambient
temperature and humidity conditions. Attempts were made with
cigarettes under draw and at rest. Targets were varied. Cigarettes were
introduced into gasoline pools, next to gasoline pools, above pools and
gasoline was atomized around the cigarette. Various textile substrates
soaked in gasoline were also used as “wicks.”

Gasoline, Cigarettes, Ignition

B85 Transfer of Gasoline From Footwear
to Flooring Materials: Can This

Occur at a Fire Scene?

Yevgenia Kravtsova, BS, University of Toronto, 3359 Mississauga
Road, Mississauga, ON L5L 1C6, Canada,; and Dalia Bagby, MS*,
Centre of Forensic Sciences, 25 Grosvenor Street, Toronto, ON M7A4
2G8, Canada

After attending this presentation, attendees will understand that
gasoline can be transferred from footwear to different flooring materials
over several meters depending on the flooring type and initial quantity
of gasoline used and that transfer is most likely to occur in situations
where gross contamination of footwear has taken place.

This presentation will impact the forensic community and/or
humanity by raising awareness of this possible mode of fire scene
contamination and that the risk of a worst-case scenario can be avoided
by refuelling suppression-related equipment away from the scene.

This presentation will explore the potential for post-fire
introduction of a volatile ignitable liquid by contaminated footwear and
subsequent identification of volatile ignitable liquid residues in the
collected debris samples. It is sometimes alleged, in the courtroom, that

* Presenting Author

83



traces of gasoline or other volatile ignitable liquid detected in samples
from the scene originated from the contaminated footwear of fire-service
personnel during suppression efforts via “tracking” (i.e., the direct
transfer of volatile ignitable liquid from the soles of contaminated shoes
to the flooring substrates). Gasoline powered equipment, such as
positive pressure ventilation fans and cutting tools, is sometimes used at
fire scenes during suppression, salvage, and overhaul. This equipment
may require refueling, raising the concern that volatile ignitable liquid
could be inadvertently tracked into an area from which samples might be
collected.

A series of experiments were done in which a known volume of
gasoline was deposited on an item of footwear and the wearer walked
across one of a series of common flooring substrates. Gasoline was
selected as the volatile ignitable liquid used in the tracking experiments
since it is a common fuel used in suppression-related equipment.

For the study, samples of pre-burned substrate were positioned
along a walking path for the subject to tread upon. Tracking courses of
up to 8 m were used, depending on the volume of gasoline applied. For
different tracking runs, the courses consisted of either a non-absorbent
substrate (linoleum tile) or an absorbent substrate (carpet or bare wood).
Each of the substrates was pre-burned on the upper surface by exposure
to flame from a propane torch. Another series of carpet samples were
charred by exposure to the radiant heat of burning furniture in a fire cell.
For each trial, a volume of gasoline (either 1 drop, 1 mL, or
approximately 10 mL) was applied to the bottom of rubber-soled work-
boots and tracked through the course of flooring material. For the large
volume trial, done to simulate gross contamination, approximately 10
mL of gasoline was deposited on the footwear by having the subject
stand in a basin of liquid gasoline and measuring the volume applied by
difference. Each tracking run was followed by collection of samples at
the corresponding transfer locations and each run was done at least
twice. Sample collection was done as quickly as possible after each
tracking run. A sample at the first step (i.e., the point of contact between
the sole of the boot and the flooring) was collected and packaged within
the first minute after exposure and all other samples were collected and
packaged within 10 minutes. The collected samples were packaged in
glass Mason jars and subsequently analyzed in the laboratory by
dynamic headspace gas chromatography-mass spectrometry (GC-MS).

When 1 drop of gasoline was used, no gasoline was identified on
any of the wood or carpet samples. On linoleum, no gasoline was
identified beyond the first step. When 1 mL of gasoline was used,
deposition was detected on all flooring types within 1m of the starting
point. No deposition was observed more than 4 m from the starting
point on any flooring type. When 10 mL of gasoline was used, it was
possible to detect gasoline deposition no farther than 6 m from the
starting point on either carpet or bare wood flooring and gasoline was
identified in one of two linoleum samples taken at 8 m. Note that the
contamination of footwear with 10 mL of gasoline represents, in the
opinion of the authors, a degree of contamination beyond that which
would be expected to occur during the refueling of equipment.

This study suggests that gasoline can be carried for a number of
meters on footwear and that the distance it may be transferred is
dependent upon the initial volume of gasoline deposited and the nature
of the flooring material. It is incumbent on all persons present at a
potential crime scene to mitigate this risk of scene contamination by
avoiding the refueling of equipment in the immediate vicinity of the fire
scene.

Contamination, Fire Debris Analysis, Ignitable Liquids

B86 The Body as a Fuel Load

in Fatal Fire Scenes

Elayne J. Pope, MA*, University of Arkansas, 330 Old Main,
Anthropology Department, Fayetteville, AR 72701, and Carl
Chasteen, BS, and Ron J. McCardle, Bureau of Fire and Arson
Investigations, Division of State Fire Marshal, Tallahassee, FL 32333

After attending this presentation, attendees will understand that the
body should be considered a fuel load that contributes to the burning
process for structural and vehicular fires.

This presentation will impact the forensic community and/or
humanity by improving fire death investigation by understanding how
the body contributes to fire dynamics.

In a sense, every person brings something to his or her own death
that affects the process of postmortem tissue break down, fire being no
exception. Independent of the burning environment (car, structural, or
other) the body consists of different combustible materials that burn at
different times and rates. At the most basic level, heat penetrates
through layers of skin and exposes layers of fat rendering into grease.
Just as each fire scene is unique, burn patterns on the body also provide
important information about the fire’s progress and interaction with the
victim. Inherent variables of individual fire scenes such as the spatial
relationship to wicking materials; be it clothing, furniture, flooring, and
other combustibles can affect how the body’s fat contributes to the
burning process.

Three human cadavers were burned in structural and vehicular fires
to observe the body’s contribution as a fuel load. Times and
temperatures were correlated with the concurrent destruction of the body
and surrounding materials. This study utilized instrumentation and
software available from the Yokogawa Electric Corporation - Darwin
DAQ 32 Plus collecting data from a DA100 unit remotely cabled to a
DS400 unit equipped with the DV100-21 thermocouple relay. Type K
thermocouples (from Omega Scientific) were connected between the
DS400 and the points of temperature measurement. The unit and
thermocouples were checked for continuity and reliability with the use
of ambient temperatures and flame.

For this experiment, approximately 1000 mL aliquot of gasoline
was poured across the chest area to initiate combustion. The gasoline
provided the initial accelerant, but once consumed, heated body fat
rendered into grease and acted as a fuel source and as an accelerant with
burn rates close to results predicted by DeHaan and Nurbakhsh (2001).
Following the first three minutes, the fire began to normalize and
moderate to slower consumption of the cotton clothing progressively
burning toward the cadaver’s lower extremities. Heat turned deeper
layers of the body’s fat to grease and the cadaver was burning as a self-
sustaining fuel source. The liquefied fat began to pool on the carpet
beneath the cadaver and burned in a self-sustained combustion in a
“wicking” fashion. For the entire four hours of observed burning,
temperatures varied as the fire traveled from the upper body to the
middle and lower with peaks between 500°C and 780°C (Figures 7-15).

In a fire, as one area of the body burns it heats the next, creating a
new fuel source of liquefied fat. This grease can leach into absorbent
clothing, carpeting, wood flooring, and charred muscle. For the human
body, the wick effect occurs, but not directly burning on top of the body
like a candle as the term implies, but instead occurs around and below
the body wherever the grease pools. It should be noted that body fat
needs to be absorbed or “wicked” into a natural, synthetic, cellulous,
charred materials, or charred tissues to effectively burn in addition to
heat and oxygen. The test was concluded after four hours of burning and
could have continued longer as there were fires still burning in sections
of the body. The cadaver, that had originally weighed 81.6 kg (180 lbs),
had been reduced to 21.1 kg (46.5 Ibs). This indicates a mass loss of
60.5 kg (133.5 1bs). The calculated mass loss rate was 15.3 kg/hr or 33.8
Ibs/hr and is close to the expected rate discussed by DeHaan and
Nurbakhsh (2001).

84

* Presenting Author



Two vehicles obtained by the Washington County Sheriff’s Office
were used to simulate car fires with a victim in the driver’s seat. Unique
environmental variables produce differential burning effects to the body.
Car fires are fast, hot contained spaces capable of burning at
temperatures of 1100-1600° Fahrenheit for 45 minutes to an hour. There
was a concurrent process of destruction to the vehicle and fire, with the
body contributing as a fuel load, increasing the burn time and
destruction. The fire became fully involved before significant changes
were visible to the body. Both body and vehicle were differentially
destroyed by the fire’s progress; but maintained their basic structural
integrities for later forensic analysis.

Tissues experienced extensive destruction from heat convection
and ample oxygenation as remains of the bulkier torso were suspended
upon the wire support frame after all upholstery had burned away. The
car fire naturally extinguished an hour after complete combustion of
manufactured synthetic materials. Following this, tissues of the body
continued to burn on their own for an additional hour and a half
concentrated primarily around the torso and from liquefied body fats,
creating the wick effect and producing additional sources of fuel.

Throughout these experiments, body fat melted and pooled around
the body and became a fuel source for the fire, burning upwards and
causing additional body fat to render into more grease. A person’s
weight and body-fat contributes to the burning process. DeHaan and
Nurbakhsh (2001) investigated the effects of body fat during combustion
experiments using pig models. While the anatomy may differ, the
properties of fat melting into grease and burning as a fuel source remain
valid.

Fire Fatalities, Fire Investigation, Cremation

B87 A Study of the Trace Evidence Aspects

of Partially Burned Gunpowder Particles
and the Adaptation of SWG-MAT Trace
Evidence Recovery Guidelines for the

Analysis of Gunpowder Residues on Clothing

Richard N. Ernest, BS*, Alliance Forensics Laboratory, Inc., 6058 East
Lancaster Avenue, Fort Worth, TX 76112

After attending this presentation, attendees will better understand
how to use trace evidence recovery techniques for extracting gunpowder
residues from clothing, and will have a better understanding of the
various morphological & flight characteristics of partially burned
gunpowder particles and particle fragments. Case examples will be
given.

This presentation will impact the forensic community and/or
humanity by providing a better understanding of the use of trace
evidence recovery techniques for extracting gunpowder residues from
clothing, and will have a better understanding of the various
morphological & flight characteristics of partially burned gunpowder
particles and particle fragments. This will lead to more accurate
determinations of distance involving casework.

Objectives: Current methods for the analysis of gunshot residue
particles on clothing rely on visual examination followed by chemical
testing. In this paper, the use of SWG-MAT trace evidence recovery
guidelines, as an adjunct test to current methods, to further recover
essentially all gunshot residue particles embedded from all surfaces of
the clothing will be outlined. This information can be critical in certain
types of shooting cases (to be discussed) to answer issues of the distance
involved in the shooting. Several case studies from prior casework
employing these techniques will be discussed.

Methodology: After the use of current visual examination
techniques and chemical testing for gunshot residues is concluded, the
clothing items are examined using a variety of trace evidence techniques

such as tape lifts, scraping techniques and vacuuming techniques. The
resultant debris isolated from the clothing may contain numerous
microscopic particles of gunshot residue which can be examined by
various methods which will be discussed. Various common forms of
trace evidence debris normally isolated from gunshot residues will be
outlined, and the ranges to which some of this debris may be
encountered following the discharge of a firearm will be discussed.

Results: Trace evidence analysis of the gunshot residue debris
encountered from the firing of a firearm may allow in certain cases for a
further characterization & determination of the range(s) at which a
firearm was fired. In certain types of shooting case scenarios, such
information can be crucial to the solving of the case.

Conclusions: Trace evidence analysis of the gunshot residue
debris encountered from the firing of a firearm is not a technique which
should be used in every type of shooting case, but it is a technique which
can be used in certain types (to be discussed) which can lead to valuable
or critical information which may be useful to the solving of a case.

Gunpowder, GSR, Trace Evidence

B88  Analysis of Post-Blast Residues of
Black Powder Substitutes by Ion
Chromatography and Capillary

Electrophoresis

Megan N. Bottegal, BS*, and Bruce R. McCord, PhD, Florida
International University, 11200 SW 8th Street, Miami, FL 33199; and
Leslie Adams, BA, Miami-Dade Bomb Squad, 400 NW 2nd Ave, Miami,
FL 33128

After attending this presentation, attendees will have been
introduced to new developments in the analysis and detection of black
powder substitutes.

This presentation will impact the forensic community and/or
humanity by demonstrating methods to identify both the fuel and
oxidizer molecules in the event that a black powder substitute is used in
the construction of an improvised explosive device; this information can
provide an investigative lead for law enforcement personnel.

Given that black powder substitutes are legal to purchase and
possess in significant quantities, their use in improvised explosive
devices (IEDs) has become a concern both locally and globally. It is
important to be able to identify both the fuel source and the oxidizer
during the analysis of post-blast residue in order to identify the original
explosive material. This information can provide an investigative lead
for law enforcement personnel in the event of an IED blast.

Black powder substitutes are alternative propellants that are
formulated to generate less smoke and cause less corrosion to the gun
barrel than traditional black powder. These formulations generally
contain inorganic oxidizers such as KNO; and/or KCIO,. While
charcoal has been the traditional fuel source in these powders, in recent
years, several manufacturers have instead turned to ascorbic acid
(vitamin C). This compound has the advantages of water solubility and
a reduced smoke output when burned. These characteristics of ascorbic
acid result in less fouling of the gun barrel, leading to a faster reloading
time.

Little is known about the types of residues formed when these new
black powder substitutes are used as the explosive filler in pipe bombs.
It is important to determine whether the products of open burning of
these propellants are different from those resulting from the heat and
pressure of an explosion. Powders from different manufacturers may
give different products when deflagrated; this information can be used to
identify one powder from another. The identity of these products, and
reproducibility of their formation, will be determined.
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A series of pipe bombs were constructed and deflagrated under
controlled conditions to determine what factors influence post-blast
residue formation. Seven different types of black powder substitutes
were evaluated to determine what residues they commonly produced
when confined and detonated as a pipe bomb. These residues were then
compared to those formed in open burning and present in unburned
powder. Quantification of levels of anions present allowed for the
determination of the percent composition of each powder. This
approach allowed for discrimination between different powders. Factors
to consider included the temperature of the explosion, the packing
density of the powder, brand, and lot of powder, and type of containment
material used. The powders used in this study included four ascorbic
acid based powders, two charcoal based powders, and traditional black
powder. To prevent contamination and contain the pipe fragments, each
shot was contained within a plastic bucket. Initiation occurred via an
electric match to minimize safety hazards.

Analysis of pre-burn, post-burn, and post-blast residue was carried
out using ion chromatography (IC) and capillary electrophoresis (CE).
Target analytes included perchlorate, chlorate, nitrate, nitrite, and
ascorbic acid. Concurrent use of these two complementary separation
techniques allowed for presumptive identification of the compounds of
interest.

Explosives, Ion Chromatography, Capillary Electrophoresis

B89  Practical Applications of Pattern
Recognition to the Post-Blast
Analysis of Black Electrical Tape

Eileen M. Briley, BS*, Virginia Commenwealth University, 1000
West Franklin Street, Richmond, VA 23284-3079; and John V.
Goodpaster, PhD, Bureau of Alcohol, Tobacco, Firearms, and
Explosives, 6000 Ammendale Road, Ammendale, MD 20705-1250

After attending this presentation, attendees will understand the
utility of using the statistical models Agglomerative Hierarchical
Clustering (AHC), Principal Components Analysis (PCA), and
Discriminant Analysis (DA) in identifying and comparing black
electrical tape samples in a post-blast environment.

This presentation will impact the forensic community and/or
humanity by demonstrating how statistical models can correctly assign
samples of black electrical tape with their nominal brand in a post blast
scenario.

Black electrical tape is commonly found at crime scenes and the
brand identification and/or association of a sample back to its roll of
origin can be paramount to the course of an investigation. In this study,
the ability of multivariate statistical techniques to correctly identify and
compare intact and post-blast tape samples was evaluated. An exemplar
brand of black electrical tape was wrapped in multiple layers on the
outside of three pipe bombs, and a second brand was located inside the
devices, wrapped around plastic bags containing the propellant Pyrodex.
Two of the bombs were initiated with electric matches, one of which was
fumed with cyanoacrylate in the field. A third device was used as a
control.

In the debris field, multiple pieces of electrical tape were found
either on the pipes or nearby and ranged in size from fairly intact multi-
layered tape fragments to small shards of extremely damaged single-
layer tape. Most tape found consisted of at least two layers which, upon
separation, allowed for testing of a relatively clean adhesive or backing
surface. As a result, all collected fragments were amenable to chemical
analysis with the exception of one badly damaged tape shard. The
smallest of the useable fragments had an area of approximately one
square centimeter. The backing portion of the tape fragments was
cleaned using a clean cotton swab, while the adhesive side was picked
as clean as possible using forceps. The backing portion was analyzed

with Scanning Electron Microscopy with Energy Dispersive
Spectroscopy (SEM-EDS) and Fourier Transform Infrared Spectroscopy
(FTIR), while the adhesive layer was analyzed only with FTIR. The
elements identified via EDS in the tape backing were expressed as net
peak areas. All elements that were present at or above the limit of
quantitation of the instrument were normalized by summing the square
of all peak areas for that sample and dividing each peak area by the
square root of that sum. The FTIR data was also normalized using the
sum of squares approach. The results were then evaluated using
multivariate statistical models.

Using the averaged normalized data for both techniques, AHC was
performed. This technique groups the data by its similarity/dissimilarity,
placing similar samples in a single group while excluding others. An
AHC dendrogram results, which shows families of tapes grouped
together. PCA analysis further discriminates samples by expressing the
variations in multi-dimensional data as principal components, the first
few of which account for the majority of the data variation and can be
plotted visually in two or three dimensions. Further analysis of the PCA
data was done using DA, which utilizes a learning set of tape exemplars
to optimize the grouping of the samples. DA can then assign unknown
samples to a known brand of electrical tape, thus allowing for the
identification of post-blast material.

An extensive collection of tape exemplars was used in this study,
comprising over 80 rolls of 0.75 inch nominal width black electrical tape
that represented over 30 nominal brands, 8 manufacturers, and 3
countries of origin. To allow for better discrimination, rolls were
divided into two categories based on the color of their adhesive. Tapes
with black adhesive were successfully differentiated by brand 89% of
the time using SEM-EDS and subsequent evaluation by DA, with two
brands having largely indistinguishable surface textures and elemental
compositions. AHC analysis of FTIR data, on the other hand, was able
to elucidate a difference between these two brands. The clear adhesive
tapes were divided into those that do or do not contain aluminosilicate
filler. For tapes that do not contain aluminosilicate filler, DA assigned
the known rolls to the correct brand 98% of the time. For tapes that do
contain aluminosilicate, DA assigned the correct brand 99% of the time.
For the post-blast material, the two known tapes utilized were clear
adhesive, non-aluminosilicate filler tapes. After detonation, seven
samples ranging from one to five layers of tape were recovered. Based
on SEM-EDS and FTIR analysis combined with multivariate statistical
models, two of the multi-layer tape fragments were correctly assigned to
tape brand applied to the exterior of the devices. The remaining five tape
fragments were correctly assigned to the tape brand applied to the
interior of the devices.

General statement of conclusion: Using multivariate statistical
models, fragments of electrical tape found in a post-blast debris field
were identified to their nominal brand.

Electrical Tape, Multivariate Statistics, Explosives
B90 New Approach for the Analysis
of Duct Tape Backings

Andria L. Hobbs, MS*, Jennifer Gauntt, MS, Roger Keagy, BS, Preston
C. Lowe, MS, Dennis C. Ward, BS, and Maureen J. Bradley, PhD, FBI,
Chemistry Unit, 2501 Investigation Parkway, Quantico, VA 22135

After attending this presentation, attendees will be aware of the
various multi-layered duct tape backings that can be encountered and
how the FBI’s standard operating procedure for duct tape analysis has
been modified to account for these multi-layered backings.

This presentation will impact the forensic community and/or
humanity by providing information that affects the forensic analysis of
duct tapes.

Duct tapes are often submitted to crime laboratories as evidence
associated with abductions and homicides. Within the FBI Laboratory,
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duct tape is analyzed for comparative examinations or for sourcing
purposes. The objective of the tape comparison examination is to
determine the possibility of an evidentiary link between a suspect and a
crime or between different crime scenes. When there is no source
available for comparison, a duct tape specimen can be examined to
determine class characteristics that may provide manufacturer
information.

A logical first step for either comparative examinations or sourcing
requests is to conduct visual and microscopic examinations on the
submitted samples in order to evaluate physical characteristics such as
backing color, adhesive color, width, yarn count per square inch, and
weave pattern. If the samples are consistent following visual and
microscopic examinations, chemical composition analysis is performed
on the three main components of each tape: backing, adhesive, and
reinforcement fabric.

Prior to this study, duct tape backings at the FBI Laboratory were
inspected visually and microscopically for color and fabrication
markings, measured for width and thickness, and analyzed by scanning
electron microscopy / energy dispersive X-Ray spectroscopy
(SEM/EDS) for elemental content and by X-Ray diffraction for
crystalline compound information. No additional examinations were
typically performed on the backings, because the expectation was that
little discrimination would be offered.

However, while conducting casework examinations on a duct tape
specimen, it was determined that the backing was multi-layered.
Following additional analysis and discussion with industry contacts, the
use of multi-layered backings was found to be a common tape-
manufacturing practice. Therefore, the FBI Laboratory initiated a study
to determine how frequently multi-layered backings might be
encountered, what types exist, and how they should be properly
examined.

This study involved the analysis of eighty-two duct tape samples
that have been acquired by the FBI since 1993. Most of the tapes were
purchased at discount stores or home-improvement retailers, are
marketed as general purpose or economy grade, and cover a variety of
U.S. and foreign manufacturers. Therefore, the group represents tapes
that could be easily obtained by consumers and would be comparable to
casework evidence submitted to the FBI Laboratory.

A variety of different backing layer structures was observed
through the use of visual and microscopic examinations as well as
Fourier transform infrared spectroscopy with an attenuated total
reflectance attachment.

As a result of this study, the FBI Laboratory’s standard operating
procedure for tape analysis has been modified. =~ Microscopic
examinations are now performed on duct tape backing cross-sections to
identify any possible layers. Furthermore, the protocol has been
modified to include FTIR-ATR analysis of both sides of the backings.
Following these analyses, the results obtained may lead to
discrimination between two samples that may not have been
differentiated otherwise. Even when no differences are found following
these examinations, the layer structure may influence the sample
preparation for subsequent analyses (e.g., SEM/EDS).

Duct Tape, Microscopy, Attenuated Total Reflectance (ATR)

B91 Comprehensive Fiber Analysis

and Classification

Donna M. Radice*, Joshua A. Gunn, BFSc, and Suzanne C. Bell, PhD,
West Virginia University, Eugene Bennett Department of Chemistry,
217 Clark Hall, Morgantown, WV 26506

The goal of this presentation is to introduce polarized light
microscopy, along with, IR, and Raman spectroscopy as methods to
characterize and quantify weathering effects of fabrics and fibers.

With a database of chemical composition characteristics compiled
from research with PLM, FTIR, and Raman, fibers could be more
readily differentiated and characterized according to age and weather.
This presentation will impact the forensic community and/or humanity
by giving the forensic community an opportunity to utilize fiber
evidence more so than in the past. Since fibers are prevalent among
crime scenes, this new database would give new insight into a fiber’s
origin. With more research, fibers could be chemically characterized
where two identical fibers could be differentiated. With more research,
fibers would have more evidentiary value and would finally be pivotal
evidence in forensic cases.

Novel methods for analyzing the chemical characteristics of fibers
must meet certain criteria in order to be acceptable in the forensic
laboratories. Methodologies must employ readily available
instrumentation, be rapid and non-destructive, and require minimal
sample preparation. With those goals in mind, primary methods for
identification being researched are bright-field/polarized light
microscopy, FTIR microscopy, and Raman spectroscopy.

Many studies have been done on the chemical characterization of
fibers, but few have gone beyond the realm of chemical differences in
manufacturing. Very few studies have conducted any testing on fibers
that have been aged or have looked at the differences in chemical
composition over time. It is the goal of this work to:

1. Determine which chemical characteristics of fibers are

attributed to manufacture.

2. Determine which chemical characteristics are attributed to

weather.

3. Determine if chemical characteristics caused by weather can be

useful in discriminating between otherwise identical fibers.

Fibers in this study were analyzed using a combination of PLM,
FTIR, and Raman microspectroscopy over a time period during which
they were subjected to simulated weathering conditions and the
chemical changes were tracked. Four types of fibers were tested; cotton,
nylon, polyester, and rayon. These fibers were dyed four different sets
of colors in three different shades. Each fiber has a light, medium, and
dark swatch of red, yellow, blue, and green, as well as unprocessed
uncolored fibers. For the PLM experiments, fibers were cut into inch by
inch squares and arranged in plastic pallets with small holes to access the
fibers. One pallet was exposed to UV light and the other was washed
repeatedly. For the PLM, LAB coordinates were taken to track the color
changes over time as the fibers were artificially weathered. Using
chemometrics, color degradation could be graphed over time for both
pallets. For the FTIR, fiber swatches approximately inch by inch were
taped to the shiny side of aluminum foil wrapped around glass slides. IR
spectra were taken of each make and color of fiber before and after
successive UV exposures. For the Raman, fiber swatches were again
taped to the shiny side of aluminum and spectra were taken before and
after successive UV exposures.

This comprehensive study has proven successful in identifying
discernible chemical changes occurring over time due to the simulated
weathering of fibers through UV exposure and washing. Chemometric
analyses have shown a decrease in color as the fibers have been aged
through PLM. IR spectra show noticeable differences between
exposures. It is the hope of this work that the data would be organized
into a database where a questionable fiber’s chemical characteristics
could be plotted and compared to standards. Chemical characteristics
could indicate the age or degree of weathering, such as to discern
between a brand new and an older fiber.

IR, Raman, Fibers
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B92 Does the Recovery Method Affect

the Quality of Test-Fired Bullets?

Ryan J. Postlethwait, BS*, Forensic Science Initiative, 3040 University
Avenue, Suite 3102, Morgantown, WV 26505-6217

After attending this presentation, attendees will learn the different
physical alterations that are experienced by hollow point ammunition
when fired into a water tank and a cotton box.

This presentation will impact the forensic community and/or
humanity by providing information that will be useful for agencies that
employ a water tank or a cotton box to retain test-fire ammunition.
These bullet recovery systems have damaging effects on test-fired
bullets, which will be discussed in order to understand how it may
compromise the examination process.

The goal of this presentation is to study the physical alterations of
hollow point ammunition when fired into a water tank and a cotton box.

The purpose of this study is to observe how the physical properties
of a hollow point bullet are affected when using different ammunition
collection devices. The two common devices that are used are the water
tank and the cotton box. The test-fired bullets are subsequently collected
and compared to any bullets recovered from the crime scene in order to
determine if they can be associated to the firearm collected at the crime
scene. The test-fired bullets can also be compared to bullets collected
from previous crime scenes in order to possibly link the recovered
firearm to prior crimes.

The bullet will experience land impressions when it travels down
the barrel of the gun. The individual characteristics that are transferred
onto ammunition after being fired allow for that bullet or cartridge case
to be linked back to the particular firearm from which it was discharged.
These marks are different for each firearm and are caused by the rifling
of the gun barrel, a manufacturing process that allows the fired projectile
to gain accuracy and gyroscopic stability. The quality of the markings
on the test-fired ammunition is critical to its examination with a
comparison microscope or the Integrated Ballistics Identification
System (IBIS).

The water tank and cotton box both create problems when they are
employed as a collection device for hollow point ammunition. The
water tank causes a mushroom effect to the tip of the bullet. This distorts
the physical shape of the bullet, making examination of the land
impressions more difficult. Unlike the water tank, the cotton box can
ensure that the physical shape of the recovered bullet is intact. However,
the cotton fibers can be abrasive to the outside of a fired bullet, causing
unwanted striation marks, and distorting the marks and impressions
caused by the firearm.

This study compares the effects that each ammunition collection
device has on the same type of ammunition. The comparison
microscope and IBIS are used to evaluate the bullets qualitatively and
quantitatively.

Bullet Recovery, Firearms, IBIS

B93 Comparing the Performance of IBIS
and Bullet TRAX-3D™ Technology
Using Bullets From Ten Consecutively

Rifled Barrels

Toni B. Brinck, MSc*, Centre of Forensic Sciences, 25 Grosvenor
Street, 6th Floor, Firearms & Toolmarks Section, Toronto, Ontario
M7A4 2G8, Canada

After attending this presentation, attendees will understand the
basic principles of the operation of IBIS and BulletTRAX-3D™ and
their ability to match fired bullet pairs.

This presentation will impact the forensic community and/or
humanity through the new 3D technology of BulletTRAX-3D™ which
has the ability to link many more crimes involving firearms.

The majority of papers published on the Integrated Ballistics
Identification System (IBIS) to date have focused on its ability to link
cartridge cases. Few studies have been done to examine the
performance of IBIS with bullets. Those that have been undertaken,
suggest that IBIS is less effective when it comes to its ability to link
bullets fired by the same weapon. It is proposed that the new technology
of BulletTRAX-3D™ will result in better characterization of the bullet’s
surface and this in turn will translate into improved results over those
observed to date with IBIS.

Ten consecutively rifled Para-Ordnance P10-45 handgun barrels
were test fired to obtain reference sample and known match sample pairs
for upload onto the IBIS and BulletTRAX-3D™ bullet acquisition
systems. Forty bullets were uploaded in total, twenty copper-jacketed
bullets, and twenty lead bullets, to account for the variations in the
manner in which markings are reproduced on bullets of different metal
compositions. The bullets were uploaded into a database, which
contained 476 entries of the same caliber and rifling characteristics (.45
calibre bullets with six lands and grooves with a left-hand twist).
Ranked correlation lists were examined to determine if the two systems
could link reference samples to their known match and where in the list
that identification was made (within the top 10, within the top 20, or
outside the top 20 positions). It is important to examine where in the list
matches appear as an operator may miss potential hits if they appear too
far down the list.

For copper bullet correlations, both IBIS and BulletTRAX-3D™
identified all reference samples to their known matches within the top 10
positions. BulletTRAX-3D™ performed significantly better with lead
bullets and inter-composition comparisons. For lead bullets,
BulletTRAX-3D™ identified all reference samples to their known
match in the top 10 positions. IBIS on the other hand, identified only
30% of reference samples to their known match in the top 10 positions
and 70% outside of the top 20 positions. For copper to lead
comparisons, IBIS identified 20% of reference samples to their known
match in the top 10 and 80% outside of the top 20. BulletTRAX-3D™
identified 90% of the reference samples to their known match in the top
10 positions and 10% in the top 20. IBIS fared slightly better with lead
to copper comparisons than it did with copper to lead comparisons. For
lead to copper comparisons, IBIS located 20% of matches in the top 10,
60% in the top 20, and 20% outside the top 20. BulletTRAX-3D™ was
again superior as it identified 90% of matches in the top 10 positions and
10% outside the top 20.

BulletTRAX-3D™ was found to perform better than IBIS in the
comparison of lead bullets and inter-composition comparisons.
BulletTRAX-3D™ also produced images of superior quality and
includes a graphical representation of each image that is not available
with IBIS. This provides further visual support to aid in the
identification of potential hits.

IBIS, BulletTRAX-3D™, Fired Bullets

B94 Micro-Marked Firing Pins: Character

Durability and Impression Legibility

David Howitt, PhD*, Frederick Tulleners, MA, and Michael Beddow, MA,
University of California, 1 Shields Avenue, Forensic Science, Davis,
CA 95616

After attending this presentation, attendees will be briefed on
information about the concept of firearm labeling.

This presentation will impact the forensic community and/or
humanity by improving the understanding of the laser identification
methods.
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The placing of micro-marks on specific firearm components, that
would in turn be transferred directly to the ammunition upon discharge,
has been proposed to assist in the identification of expended ammunition
components found at crime scenes. Versions of this technology
involving the laser engraving of firing pins have been developed by
companies such as Pivotal Development and Laser Automation
Gekatronic. The technology initially involved masking but has
subsequently developed into a direct laser writing method where a
pattern of characters is cut into the firing pin by locally ablating the
metal surface. The scale of these characters is small enough that a
unique identification of the firearm can be embedded on the firing pin
that is invisible to the naked eye but decipherable at a magnification of
about 25 times. The obvious concerns with this type of labeling are the
visibility and persistence of the impression evidence that is produced
and the ease with which micro-characters can be removed by the user.
When a firearm is discharged the firing pin moves forward to strike the
primer that is composed of a thin metal cup, typically made of brass,
which contains a contact sensitive chemical mixture. The impression of
the characters into the primer is the result of both the velocity of the
firing pin and the pressure created by the deflagration of the gunpowder.
As long as the markings extend beyond the length of the firing pin that
can potentially impact the primer, deliberate attempts to completely
remove the characters should also defeat the operation of the firearm.

In response to the development of this technology the State of
California proposed an amendment to Sections 12126 and 12130 of the
California Penal Code in the form of Assembly Bill 352 (AB 352) in
February 2005. This bill required that “Commencing January 1, 2009,
all semiautomatic pistols that are not already listed on the “not unsafe
handgun” roster shall be designed and equipped with a microscopic
array of characters that identify the make, model, and serial number of
the pistol, etched into the interior surface or internal working parts of the
pistol, and which are transferred by imprinting on each cartridge case
when the firearm is fired.”

In light of this legislation a research project was initiated to
investigate the viability of this technology by engraving micro-serial
numbers and radial bar coding on the faces of firing pins and testing the
durability and longevity of the impressions that they produce. The
testing of this technology was carried out with multiple brands of
ammunition on a variety of different caliber semi-automatic handguns,
two semi-automatic rifles and a pump shotgun. This testing was
conducted, in part, with the assistance of the California Highway Patrol
(CHP) Academy. Six engraved firing pins were placed on the Smith and
Wesson Model 4006 firearms used by academy recruits. All of the firing
pins and cartridge cases have been evaluated microscopically to
determine the consequences to the impressed characters. The results of
these findings will be presented.

Firearms, Code, Identification

B9S  Application of Laser Microdissection to

Expedite Forensic Sexual Assault Casework

Kelli B. Raley, MSFS*, North Louisiana Criminalistics Laboratory,
1115 Brooks Street, Shreveport, LA 71101

After attending this presentation, attendees will learn that laser
microdissection may be an alternative method to traditional sexual
assault sample analysis.

Since DNA evidence has proven itself to be a powerful tool in the
courtroom and CODIS has shown that recidivism is a serious threat to
the public, demands from local communities for time-sensitive testing in
forensic DNA laboratories has become commonplace. Therefore, a good
forensic DNA section must reexamine traditional testing procedures to
make efficiency a primary goal. This presentation will impact the
forensic community and/or humanity by giving the audience an
alternative tool that has the potential to improve on, and make more
efficient, traditional sexual assault sample analysis.

Whenever possible, a good forensic DNA section must reexamine
traditional testing procedures to make efficiency a primary goal. In
order to reorganize the DNA section’s analysis of samples, the North
Louisiana Criminalistics Laboratory (NLCL) identified bottleneck areas
in the DNA analysis procedure. Because at least 45% of all DNA cases
at the NLCL involve sex crimes, one clear hindrance is the differential
extraction of sexual assault samples. Examination of sexual assault
evidence (i.e., locating, identifying, and the differentially separating
sperm from epithelial cells) results in an extraction process that is time
consuming and often imperfect. Laser microdissection (LMD) may be
used as an alternative to this process to expedite and improve the
separation of sperm and epithelial DNA.

The NLCL chose to validate the Leica™ AS LMD Microsystem to
help process sexual assault samples. By using the LMD microsystem,
the analyst has the potential to concurrently identify, separate, and
quantify sperm and epithelial cells in about an hour. As a result,
examination to data analysis can be shortened to less than two days. The
overall savings in time will result in decreased sexual assault casework
turnaround. Also, LMD analysis will free up analysts’ time, allowing
much needed time for analysis of other casework, QA/QC, research, and
especially keeping up with paperwork and maintenance duties that come
with finalizing cases. Overall, successful validation of LMD should
help fulfill the demand for time-sensitivity needed in DNA casework at
the NLCL.

Principal research for DNA typing from sperm cut via LMD has
included: (1) physical separation and counting of sperm and epithelial
cells from polyethylene (PEN) slides, (2) use of techniques for pre-
amplification sperm lysis, (3) investigation of both reduced volume PCR
amplification (RVPCR) and PCR with increased cycle numbers to
increase sensitivity, (4) excision of sample spot from the PEN slide for
STR analysis in the absence of sperm, and (5) troubleshooting of DNA
results. The simultaneous identification and quantification of sperm, and
their separation from epithelial cells via the LMD microsystem has been
successful. Focus has shifted to sperm cell analysis or detection of male
DNA post-LMD, all the while maintaining reduced analysis times.

Pre-amplification treatment of sperm collected via LMD with
Proteinase K and DTT, coupled with RVPCR, has provided the best
DNA typing results. In the absence of sperm, the sample spot has been
successfully excised from the PEN slide and analyzed by traditional
methods, showing comparable yield. Since increased sensitivity is
desired in order to dissect as few cells as possible, low copy number
(LCN) interpretation has to be considered in DNA typing results.
Additionally, yield has been shown to be affected by static charge
produced by the laser. DNA electropherograms recently have exhibited
higher than baseline peaks, showing a need to address possible
contamination issues that may come into play with the LMD
microsystem in LCN samples.

Laser Microdissection (LMD), Differential, Reduced Volume PCR
(RVPCR)

B96 Novel Techniques for Identifying the

Semen Donor in Extended Interval
Post-Coital Samples

Kathleen A. Mayntz-Press, MS*, National Center for Forensic Science,
2419 Long Meadow Way, Orlando, FL 32817; Lynn M. Sims, BS,
National Center for Forensic Science, 12424 Research Parkway, Suite
300, Orlando, FL 32826, and Jack Ballantyne, PhD, University of
Central Florida, National Center for Forensic Science, 12424
Research Parkway, Suite 300, Orlando, FL 32826

The goal of this presentation is to aid caseworkers in understanding
how to best recover the male profile of a post-coital sample, thus
allowing attendees to develop semen donor DNA profiles from samples
recovered >72 hours after intercourse.

* Presenting Author
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This presentation will impact the forensic community and/or
humanity by informing the forensic science community of various novel
strategies to recover DNA profiles from extended interval post-coital
samples using Y-STR technology. Moreover, detecting a Y-STR male
profile with samples collected greater than 72 hours after intercourse is
of value to forensic casework because in most instances it is unlikely that
an autosomal STR profile of the semen donor would be obtainable with
vaginal samples taken then.

In forensic casework some victims of sexual assault wait to provide
vaginal samples more than 36 hours after the incident. In these cases the
ability to obtain sperm diminishes as the post-coital interval is extended.
Absence of significant numbers of spermatozoa in such specimens can
be due to the victim’s behavior after the assault (showering, douching,
using spermicidal agents, and vaginal vault drainage), menstruation, and
vaginal inflammation. Previous data demonstrated that it is possible to
obtain Y-STR profiles from post-coital samples recovered up to 72 hours
after intercourse regardless of external ejaculation or microscopic
detection of sperm. In this work, the post-coital range of time points
sampled was extended to include 72 hours through 168 hours and typed
the extracted DNA using the both the Applied Biosystems AmpF/STR®

Yfiler™ PCR Amplification Kit and Promega PowerPlex® - Y System.

Results indicated that complete Y-STR profiles were unable to be
obtained after 72 hours post-coitus using a standard organic extraction
technique without differential lysis and the input of 300 ng of total DNA.
However complete Y-STR profiles were obtained at 96 and 120 hours
post-coitus using a differential extraction method. To further extend the
post-coital interval, several additional strategies were employed. Post
amplification clean up was introduced which not only increases the peak
height of observed alleles but permits the detection of alleles that were
initially below the levels of detection. Indeed the use of post-
amplification clean up produced full profiles where previously partial
profiles were observed. Another strategy employed was to use enzyme
cocktails incorporating proof reading enzymes to determine whether a
further increase in detection sensitivity was possible.

A direct lysis of the swab contents was employed as an alternate
method for post-coital analysis. Previous research in this laboratory has
found that the direct lysis method is faster than standard methods and
can produce reliable genotypes in samples recovered up to 96 hours after
intercourse. Therefore, two modifications were made to the procedure
to further extend the post-coital interval from which a semen donor
profile could be obtained. The first was to clean up the extract before
amplification and the second was to clean the direct lysis product after
amplification. These clean up strategies remove contaminates that can
interfere with downstream reactions, which in turn increases analytical
sensitivity.

Post-coital samples in which one or more of these strategies have
been employed dramatically improved the profile quality and increased
the post-coital interval (>72 hours) in which sperm DNA can be
recovered. Detecting a male profile greater than 48 hours after
intercourse is of value to forensic casework because in most instances it
is unlikely that an autosomal STR profile of the semen donor would be
obtainable with vaginal samples taken then.

Extended Interval Post-Coital, Post Amplification Clean Up, Direct
Lysis

B97 Mathematical Model of the Real Time PCR
Amplification Process Used to Quantify DNA
for Forensic Science Applications, Applied
Research, Training, and Service at the
Biotechnology Center, Shadow Lane

Campus, University of Nevada Las Vegas

Walter E. Goldstein, PhD, PE*, Adam R. Guilbeault, BS, Tracy R.
Welch, BS, and Clarita Kendall, Biotechnology Center UNLV, 1001
Shadow Lane, M/S 7401, Building B, Las Vegas, NV 89106-4124

After attending this presentation, attendees will have increased
understanding of the application of mathematical modeling to the Real
Time PCR process used to quantify DNA for the ultimate purpose of
human identification. The kinetics of the process will be explained as
will the role of inhibitors and reactant supply. The programming and use
of reagents during amplification will be explored to learn ways in which
the analysis can be improved, for example in dealing with a variety of
inhibitors.

This presentation will impact the forensic community and/or
humanity by establishing a specialized short term niche training,
laboratory service, and applied research in Forensic DNA Profiling.
Many of the workshops and services are designed to satisfy specific
individual needs of those in the forensic community. From this
presentation, attendees will have an increased understanding of both
mathematical modeling and also further insight into Real Time PCR and
its use. This training is valuable in helping those in the forensic
community improve their skills, advance in the profession, or attain a
professional position in the forensic community.

In a process that started early in this decade, a new Biotechnology
Center has been established at the Shadow Lane Campus of the
University of Nevada Las Vegas. Within this Center, a modern Forensic
DNA Laboratory is in place that is providing training, laboratory
services, applied research, and assisting entrepreneurs in DNA Profiling.

This presentation will cover the derivation and testing of the
mathematical model of Real Time PCR for quantitation of DNA. The
model will be tested against different patterns in supply of reactants and
the presence of different inhibitors encountered in practice. The
interplay between inhibitors, reactants, enzyme availability, and kinetics
will be used to point out actual effects potentially observed in isolation
and amplification of DNA. Recommendations will be provided for use
of this information to improve forensic DNA profiling. Suggestions for
improving the quantitation assay will be presented.

Mathematical Model, Quantitation of DNA, Real Time PCR

B98 SRM 2372: How the Human DNA
Quantitation Standard Was Characterized
at NIST and How it Can be Used to
Calibrate qPCR Measurements in Your

Laboratory

Margaret C. Kline, MS*, David L. Duewer, PhD, Peter M. Vallone, PhD,
Amy E. Decker;, BS, Janette W. Redman, and John M. Butler, PhD,
National Institute of Standards and Technology, 100 Bureau Drive MS
8311, Building 227 Room B226, Gaithersburg, MD 20899-8311

After attending this presentation, attendees will understand the
certification process for SRM 2372 and know how to calibrate Human
DNA quantitation materials currently used in their laboratories using
SRM 2372.

This presentation will impact the forensic community and/or
humanity by educating of the forensic DNA community to the intended
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use of SRM 2372; specifically SRM 2372 is intended to enable the
comparison of DNA concentration measurements across time and place.
Manufacturers can use SRM 2372 to validate the values assigned to their
own reference materials. Individual forensic laboratories can use SRM
2372 to validate new DNA quantitation methods as well as to verify the
assigned DNA concentration of their in-house calibration standards.

The National Institute of Standards and Technology (NIST) is the
National Metrology Institute for the United States of America. NIST’s
mission is to develop and promote measurement, standards, and
technology to enhance productivity, facilitate trade, and improve the
quality of life. To help achieve these goals, NIST develops and
distributes Standard Reference Materials (SRMs) for many different
measurement systems. SRMs allow laboratories to establish the
traceability of a measurement to internationally recognized scales and
units.

Approximately 1300 SRMs are currently available for use in basic
research and the applied industrial, chemical production, environmental,
fire safety, health, and law enforcement communities. NIST SRMs for
the forensic and paternity DNA typing communities include SRM 2390
DNA Profiling Standard for RFLP typing, SRM 2391b PCR-Based DNA
Profiling Standard, SRM 2392 Mitochondrial DNA Sequencing
Standard (Human), and SRM 2395 Human Y-Chromosome DNA
Profiling Standard.

This presentation will introduce SRM 2372 Human DNA
Quantitation Standard, which has been produced to support the need for
human-specific DNA quantitation in forensic casework and calibration
of a variety of new quantitative polymerase chain reaction (qQPCR)
assays now available. Each unit of SRM 2372 consists of three well-
characterized DNA extracts; each delivered in a separate screw-capped
micro-centrifuge tube. Component A is a single-source human male
material derived from blood Buffy coats. Component B is a multiple-
source human female material derived from blood Buffy coats.
Component C is a multiple-source male and female material derived
from Sigma-Aldrich (St. Louis, MO) freeze-dried human placentas.
Approximately 120 uL of 50 ng/uL double stranded DNA is provided in
each tube.

The conventional DNA concentration of all three of these materials
has been assigned with the U.S. National Reference UV/Visible
Spectrophotometer, where an absorbance of 1.0 at 260 nm equals 50
ng/uL of double stranded DNA. Additional absorbance readings have
been made at 230 nm, 270 nm, 280 nm, and 330 nm in order to help
characterize the purity of the extracted DNA materials. In addition, an
interlaboratory study has been conducted, to verify that the SRM 2372
materials perform well in currently used DNA quantitation assays by the
forensic DNA community. A description will be provided for how the
information gathered from the interlaboratory study and the detailed
homogeneity and stability tests performed at NIST with SRM 2372 are
used to define the certified values found on the Certificate of Analysis.

SRM 2372 is intended to enable the comparison of DNA
concentration measurements across time and place. Manufacturers can
use SRM 2372 to validate the values assigned to their own reference
materials. Individual forensic laboratories can use SRM 2372 to validate
new DNA quantitation methods as well as to verify the assigned DNA
concentration of their in-house calibration standards.

The availability of SRM 2372 provides a Quality Assurance tool for
those laboratories that desire to make their DNA quantitation
measurements traceable to a National Standard.

Human DNA Quantification, qPCR, Quantitative DNA Standard

B99 Evaluation of the ABI Quantifiler Human

DNA Quantification Kit: Optimization of
Input DNA for STR Analysis by CE and
Determination of a True Zero Value

Cathey M. Cupples, MS, and Jarrod R. Champagne, BS, Virginia
Commonwealth University, 1000 West Cary Street, Box 842012,
Richmond, VA 23284, Kristen E. Lewis, MS, University of Washington,
1705 NE Pacific Street #K-357, Box 357730, Seattle, WA 98195-7730;
and Rodney J. Dyer, PhD, and Tracey Dawson Cruz, PhD*, Virginia
Commonwealth University, 1000 West Cary Street, Box 842012,
Richmond, VA 23284

After attending this presentation, attendees will retain suggestions
for re-validation of CE analysis methods when implementing a new
DNA quantitation method. Additionally, attendees will learn useful
information about the use of real-time quantitation methods as screening
tools for DNA analysis.

This presentation will impact the forensic community and/or
humanity by displaying the importance of completing a thorough
internal validation prior to implementing new quantitation technologies
into the DNA analysis process.

Current methods for the analysis of forensic biological samples
commonly require polymerase chain reaction (PCR) amplification of
short tandem repeat (STR) loci for human identification using
commercial multiplex and megaplex STR kits. Each kit has been
optimized by the manufacturer to amplify a narrow range of input DNA,
typically 0.50 — 2.50ng. Requiring a narrow range of template DNA
necessitates the need for human DNA quantitation methods that are
sensitive, precise, and accurate in order to ensure optimal amplification
of the STR loci. Recent comparisons of commonly used quantitation
methods have shown differences in their sensitivity, accuracy, and/or
precision; differences such as these can impact the ability of a laboratory
to detect alleles after STR amplification. Therefore, it is important that
labs refine their methods and re-optimize downstream procedures in the
DNA analysis process as advancements in technologies are made and as
new quantitation procedures are implemented. Specifically, failure to
revalidate electrophoretic conditions after implementation of a new
quantitation method could impact the end result — a successful DNA
profile. In this study, the Quantifiler™ Human DNA Quantitation Kit
used in conjunction with the ABI Prism® 7000 Sequence Detection
System was evaluated to 1) determine the appropriate amount of DNA
to be amplified to give optimal heterozygote peak heights during
analysis via capillary electrophoresis, and 2) determine if a true zero
value exists for this quantitation method — a value below which no
detectable STR profile would be observed. Three DNA extraction
methods commonly used in forensic casework (organic, the DNA IQ™
System, and the QIAamp® Mini DNA Kit) were used to determine if
extraction method had any further influence on heterozygote peak
height. All samples were amplified with the AmpF/STR® Profiler
Plus™ PCR Amplification Kit, and PCR products of STR loci were
separated and detected on the ABI Prism® 3100-Avant Genetic
Analyzer. Profiles and heterozygote peak heights were observed using
GeneMapper™ ID, version 3.2.

For each of the extraction methods, a strong correlation (r > 0.80)
between input DNA and heterozygote peak height was observed,
however DNA extracted with the DNA IQ™ System consistently
resulted in higher peak heights. In addition, the data show increased
variability in average peak heights at inputs of >1.500 ng. Based on the
data collected, it is recommended that the input DNA for multiplex STR
amplification be increased to 1.500 ng of extracted DNA. At this input
level, if the volume of PCR product for CE analysis is maintained (1.2
il) along with a 10sec electrokinetic injection, average heterozygote peak
heights near 1500rfu should be obtained. In the true zero value study, 96
low-level DNA samples (ranging from “undetected” to 0.225 ng/il) were
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amplified using the AmpF/STR® Profiler Plus™ kit. It should be noted
that typable loci were obtained from samples that were “undetected” by
Quantifiler™, including a complete profile obtained from one
“undetected” sample. However, 73% of the time, samples that were
“undetected” by the Quantifiler™ kit were truly undetectable, resulting
in no typable STR alleles. Although several of the “undetected” samples
did display partial profiles, these samples generally did not yield enough
typable loci to provide useful information for identification purposes.
Given these observations, an absolute true zero value cannot be defined
for Quantifiler™, but these data show that it may be a useful screening
tool for predicting the success of a downstream STR amplification.

DNA Quantitation, Quantifiler, Capillary Electrophoresis

B100 A Multiplexed System for Quantification of
Total Human DNA and Human Male DNA

Jaiprakash Shewale, PhD*, Maura Barbisin, PhD, Pius Brzoska, PhD,
Robert Green, PhD, Michael Malicdem, PhD, Robert E. Lagace, PhD,
Rixun Fang, PhD, and Manohar R. Furtado, PhD, Applied Biosystems,
850 Lincoln Centre Drive, Foster City, CA 94404

After attending this presentation, attendees will learn about a
methodology for simultaneous quantitation of human DNA and human
male DNA in forensic biological samples in single PCR reaction using
real-time PCR technology.

This presentation will impact the forensic community and/or
humanity by demonstrating a real time assay for simultaneous
quantitation of human male and total human DNA in biological samples.

Quantification of human DNA in forensic samples is essential for
defining input DNA needed for obtaining interpretable STR profiles.
Simultaneous quantification of human male DNA and total human DNA
in an evidence sample e.g. sexual assault is desirable to reduce the
consumption of evidence sample. In this presentation the authors will
discuss the performance of a prototype multiplex reaction that amplifies
the Y-specific SRY region, the RNA component of RNase P (H1 RNA)
and an internal positive control (IPC).

A multiplex assay was designed that amplifies SRY (FAM™ dye-
labeled probe), RNase P (VIC® dye-labeled probe), and an [IPC (NED™
dye-labeled probe). The multiplex was optimized in silico to avoid
interactions between the oligonucleotides and minimize formation of
primer-dimers. This was confirmed by laboratory testing. The RNaseP
and SRY assays were human specific with minimal cross-reactivity to
DNA from other species. A control male DNA was used for the
generation of standard curves for both assays. The primer and probe
concentrations were optimized to ensure that the Y-DNA was detected
and quantified accurately in the presence of a large quantity of female
DNA.  Performance data, including precision, accuracy, and
reproducibility, will be discussed. Application to different sample
matrices (blood, semen, saliva, vaginal swabs etc.) will be presented.

DNA Quantitation, Real Time PCR, DNA Analysis

B101 A Novel Real Time PCR Method for
Evidence Screening That Simultaneously
Detects and Quantitates Human Male DNA

Sudhir K. Sinha, PhD*, and Anthony Carter, PhD, ReliaGene
Technologies, Inc., 5525 Mounes Street, New Orleans, LA 70123

After attending this presentation, attendees will understand a high
through-put sexual assault evidence screening method that is highly
reliable and less laborious and time consuming.

There are hundreds of sexual assault rape kits waiting for DNA
analysis so that the DNA profile of the rapist can be compared with the

CODIS database. This presentation will impact the forensic community
and/or humanity by providing forensic analysts a rapid and high through
put method to screen these rape kits to identify the samples which can be
further analyzed to produce up loadable DNA profile.

The preliminary screening of forensic evidence samples for the
presence of male chromosomal DNA can be one of the most time-
consuming and difficult parts of the investigative process. The
meticulous task of microscopy requires valuable human resources. Also,
quantitation of total DNA and male chromosomal DNA is an extra step
that can further consume machine and reagent resources. It is important
to conserve forensic evidence therefore, knowing the concentration of
DNA gives a limit on how much processing can be performed on a
sample. Reliagene Technologies, Inc. has developed a novel forensic
sample screening kit that incorporates the ability to simultaneously
detect male chromosomal DNA and quantitate the male DNA. Because
this system utilizes Real-Time PCR it allows one to amplify, detect and
quantitate in only the time it takes to run several cycles. The built-in
male DNA quantitation is useful when processing the mixed sample so
as to isolate suspect sperm cells from victim epithelial cells. The
screening kit methodology is based on detection of human-specific Alu
insertions that are interspersed throughout the nuclear genome. The Alu
family of interspersed repeats has a number of advantages as human
identity tools that set them apart from STRs. This genetic system
enables screening of all types of biological samples on a rapid and
sample conservative basis. No differential extraction is needed to
evaluate the sample. Further, individual assays can be performed on as
little as 10% of the evidence sample and adapted to a 96 well format to
facilitate high-throughput screening. Comparative results of screening
of sexual assault kits using P30, microscopy examination and Y-
DetectRT system will be presented.

DNA Test, Sexual Assault, Evidence Screening

B102 Validation Theory, Interpretation, and
Statistical Analysis of DNA Mixtures

John V. Planz, PhD*, UNT System Center for Human Identification,
3500 Camp Bowie Boulevard, Fort Worth, TX 76107, and Bruce
Budowle, PhD, FBI Laboratory, 2501 Investigation Parkway,
Quantico, VA 22135

After attending this presentation, attendees will understand
appropriate methods and basis for DNA mixture interpretation and
reporting.

This presentation will impact the forensic community and/or
humanity by increasing awareness of the issues that need to be
considered when developing and implementing interpretation and
statistical guidelines for handling DNA mixtures.

The use of amplified short tandem repeat markers has become the
standard for forensic DNA analysis worldwide. Although the
community has become highly proficient in typing these marker systems
in casework and databasing, a great deal of confusion and inconsistency
persists in the interpretation of STR marker profiles in mixtures. The
root causes appear to be irregularities in the evaluation procedure,
inadequate validation experiments, and/or development of criteria not
based on empirical data. These problems lead to apprehension and lack
of confidence in the manner in how interpretations and statistics should
be applied to mixture data so that reliable, unbiased estimates can be
presented to the fact finder. In this presentation the authors will outline
and discuss the scientific process to follow based on mixture validation
studies, how conclusions can be drawn, and approaches so that statistical
weight can be applied without compromising the scientific integrity of
the analyst or the process.

Mixtures, DNA, Statistics
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B103 An Efficient Approach to Validation
of New Technologies in a Forensic
DNA Laboratory

Joe Minor, MS*, Charles Hardy, Sr., BS, Constance Howard, MS,
Chad Johnson, BS, Jennifer Millsaps, MS, Donna Nelson, BS, Loren
James, BS, and Sharon Horton-Jenkins, PhD, Tennessee Bureau of
Investigation Forensic Services Division, 901 R.S. Gass Boulevard,
Nashville, TN 37216, Cortney Boccardi, MA, Catherine Caballero, BS,
Mark Miller, MS, and Jonathan Tabak, BA, Applied Biosystems, 850
Lincoln Center Drive, Foster City, CA 94404, Lucy D. Houck, BS,
LDH Consultants LLC, PO Box 736, Morgantown, WV 26501, and
Charlotte Word, PhD, P.O. Box 5207, Gaithersburg, MD 20882

After attending this presentation, attendees will learn how the
Tennessee Bureau of Investigation (TBI) efficiently validated new
technologies while maintaining the productivity of its crime laboratory
scientists through partnership with qualified external personnel.

This presentation will impact the forensic community and/or
humanity by demonstrating an effective internal validation process
which: 1) significantly shortens the time to implementation of new
technology, 2) allows crime laboratory scientists to remain focused on
casework analysis, thereby preventing unnecessary delays or backlogs,
3) meets all SWGDAM/DAB guidelines and accreditation standards,
and 4) provides accurate data enabling the technical manager to confirm
robust, reliable and reproducible performance and evaluate performance
characteristics and limitations within their laboratory.

The implementation of new technologies is often required in order
to improve efficiency and effectiveness in a forensic DNA laboratory. In
the case of the Tennessee Bureau of Investigation, it was necessary to
bring multiple instrument platforms on-line (Applied Biosystems 3130
Genetic Analyzer and ABI PRISM® 7000 Sequence Detection System)
and chemistries (AmpF/STR® Identifiler PCR Amplification Kit,
AmpF/STR® ProFiler Plus® PCR Amplification Kit, COfiler® PCR
Amplification Kit, Quantifiler® Human and Quantifiler Y Human Male
DNA Quantification Kits) at multiple TBI locations (Nashville,
Knoxville and Memphis). It was apparent that performing the required
validation studies in the traditional manner would have been an
extremely time-consuming project involving many forensic scientists at
each laboratory site. This would take the scientists away from their
primary objective of performing casework analysis thereby increasing
turnaround of DNA casework.

Utilizing grant funding from the National Institute of Justice, TBI
opted to participate in the Validation Support Services program created
by Applied Biosystems. This program, which was shaped with input
from numerous entities within the forensic community including
NFSTC and NIST, employs several highly qualified independent
consultants with in-depth forensic DNA experience. These consultants
partnered with crime laboratory management to map out a
comprehensive validation plan including experimental design, timelines
and reporting deliverables. Once the plan was agreed upon, the
validation studies were conducted on-site by AB Field Application
Scientists, who, as experienced forensic DNA analysts, possess a strong
understanding of validation requirements and objectives. The studies
and data analysis were completed with ongoing feedback from crime
laboratory management, and the consultant/project manager reported the
results back to the crime laboratory technical manager for review and
standard operating procedure development. Lab personnel from each
site were encouraged to remain informed and engaged in the validation
process as much as possible without interfering with their primary
casework responsibilities. This experience, coupled with the extensive
training that occurred at each site after validation was completed, further
streamlined the entire validation, training and implementation
experience.

At the Tennessee Bureau of Investigation, the result was a reduced
number of forensic scientists involved with the internal validation at
each site. Ultimately, the major support provided by this program
allowed more time to be spent by crime laboratory scientists processing
casework samples while validation studies and statistical analyses were
being conducted by qualified external personnel. The final result was
the rapid implementation and use of new DNA equipment and typing
kits without sacrificing valuable time in the crime laboratory.

An evaluation of this validation project will be presented including
lessons learned, critical success factors, and recommendations for future
projects.

Validation, Support, New Technologies

B104 A Streamlined Approach to Validating
New Forensic DNA Technologies

Ralph Jocham, BS, Gloria Lam, MBA, Sharada Vijaychander, MS,
Jacquelyn Benfield, BS*, Karen Cormier, BS, and Ravi Gupta, MS,
Applied Biosystems, 850 Lincoln Centre Drive, Foster City, CA 94404

After attending this presentation, attendees will have learned how
the application of a novel software package specifically designed for
Forensic DNA laboratories will improve the speed and ease of validation
and implementing a new technology.

This presentation will impact the forensic community and/or
humanity by demonstrating a software solution that will enable
laboratories to effectively and efficiently implement new technologies
while meeting SWGDAM/DAB recommendations.

As the demand for processing DNA evidence has continued to
grow, so has the development of new technologies for DNA analysis.
These factors can make it difficult for a crime laboratory to strike a
balance between successful case workload management and the
evaluation and implementation of new technologies. Laboratory
accreditation and Forensic DNA Analyst education require careful
assessment and thorough validation studies. Validation studies provide
objective evidence help to ensure the generation of robust, reliable, and
reproducible data and in turn, confidence in the DNA results.

There is a variety of challenges the Forensic DNA laboratory faces
when implementing a new methodology. A common challenge
identified by laboratories is a lack of resources available for validation.
Laboratories also point to the existence of diverse opinions with respect
to validation protocols, sample numbers, and definition of appropriate
and effective experiments as notable challenges. These variables have
been shown to contribute to extensive validation studies that include
unnecessary or excessive tests without the benefit of additional
confidence. In addition, data management and analysis are cumbersome
processes that are often manual operations or utilize a series of limited
tools which analysts have developed on their own.

In order to streamline the validation process as well as meet
SWGDAM/DAB recommendations, a software solution was developed
by the Human Identity group at Applied Biosystems to include the
following unique features:

» Easy to use software program with a simple graphical user

interface requiring minimal training.

+ Experimental design tools and recommendations that assist
laboratories in establishing Forensic DNA-specific validation
protocols.

Integration of all portions of validation and workflow processes
including; Automated generation of worksheet and applicable set-
up files for quantitation, dilution, normalization, mixture prepa-
ration, amplification, capillary electrophoresis and genotyping.

* Presenting Author
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* Validation-specific data analysis and graphing tools that help
identify optimal operating parameters and performance character-
istics required to establish standard operating procedures and
interpretation guidelines.

 Project and documentation management that will enable a labo-
ratory to track the progress of the validation and effectively
maintain all validation-associated information for accreditation
and/or auditing purposes.

Validation, STR Validation, Data Analysis

B105 Evaluation of the Applied Biosystems

AmpFISTR® MiniSTR Kit for Use
With Casework Samples

Timothy P. McMahon, PhD*, Jennifer L. Zimdars, MFS, and Demris A.
Lee, MSF, Armed Forced DNA Identification Laboratory, 1413
Research Boulevard, Building 101, 2nd Floor, Rockville, MD 20850

After attending this presentation, attendees will gain insight into
how effectively the AmpF/STR® MiniSTR kit will aid in processing
degraded or challenging samples. This presentation discusses results
from the evaluation of the MiniSTR kit for reproducibility, sensitivity,
mixtures, and use with some challenging nonprobative casework
samples and how the results compare to PowerPlex16® and
Identifiler™.

This presentation will impact the forensic community and/or
humanity by demonstrating to other laboratories the increased sensitivity
of the miniSTR kit and its advantages to use with degraded samples
without having to resort to Low Copy Number amplification methods.

The Armed Forces DNA Identification Laboratory participated in a
study to evaluate the performance of the Applied Biosystems
AmpF/STR® MiniSTR kit. The AmpF/STR® MiniSTR PCR
amplification kit contains a five dye chemistry, which amplifies 8
autosomal STR loci (D13S317, D7S820, D2S1338, D21S11, D16S539,
D18S51, CSF1PO, FGA) and the sex determining marker Amelogenin.
The loci span a range of 71 to 283 base pairs. Results of this study and
discuss how this kit compared to the Applied Biosystems AmpF/STR®
Identifiler® PCR amplification kit and the Promega PowerPlex® 16
amplification kit will be presented.

The study consisted of four components: reproducibility,
sensitivity, mixtures, and challenged non-probative casework samples.
Reproducibility was tested by amplifying 0.5 ng/5ul of target DNA from
four samples along with a negative and positive control (DNA 007). The
sensitivity of the kit was assessed using a 2-fold serial dilution of the
control DNA from 1 ng to 31.25 pg. The third component was a mixture
study that targeted 1ng of input DNA for the following mixture ratios:
0:1, 15:1, 10:1, 3:1, 1:1, and 1:0. The fourth component involved the
testing of 18 challenged samples from previously processed AFDIL
casework. The samples were comprised of extracts from touched objects
(LCN), degraded bone and tissue specimens, and 60-year-old aged
skeletal remains which previously generated mtDNA profiles. All
experiments were run in triplicate except the non-probative samples.
Additionally, AFDIL compared the miniSTR non-probative sample
results to the AmpFI/STR® Identifiler® and PowerPlex® 16 results
obtained for the same samples.

Results demonstrated that the AmpF/STR® MiniSTR kit is highly
reproducible and sensitive to 62 pg, which is approximately four times
more sensitive than traditional STR kits. Peak imbalance was detected
at D21S11, CSF1PO, and D2S1338 in high quality DNA amplicons that
was not present with degraded or challenged samples. The miniSTR kit
detected mixtures at a 15:1 ratio and more importantly detected the
presence of a fourth person in one of the mixed touched samples that was
not identified using traditional STR kits. During the non-probative

portion, the miniSTR kit out performed the Identifiler® and
Powerplex® 16 kits on challenged and degraded samples including the
ability to generate full profiles from 60 year aged bone samples.

In conclusion, the miniSTR kit offers four times the sensitivity of
traditional STR kits when processing challenged or degraded samples.
This translates into the ability to detect minor contributors in mixed
samples (e.g. gang rapes or touched objects), or obtain full profiles from
samples that did not generate results from traditional STR kits (i.e.
charred remains or environmental challenged remains). The single
greatest advantage of this kit is the ability to obtain results without
having to go to a low copy number approach, thus alleviating
interpretation issues due to elevated stutter, allelic drop in and drop out
as well as the need for multiple amplifications. The increased sensitivity
is due to a combination of smaller locus sizes and optimization toward
challenged samples as seen by the absence of peak imbalance.

The views expressed herein are those of the authors and not
necessarily those of the Armed Forces Institute of Pathology, the U.S.
Army Surgeon General, nor the Department of Defense.

DNA, Forensic, MiniSTR Kit

B106 Validation and Applications of the
ABI 3130 Genetic Analyzer for
Forensic Casework Analysis

Alan B. Dixon, MSFS*, and Kaajal Patel, MS, Georgia Bureau of
Investigation, 3121 Panthersville Road, Decatur, GA 30034, Kristen O.
Fripp, MS, Georgia Bureau of Investigation, 925-4 Mohawk Street,
Savannah, GA 31419; and Ted R. Staples, MS, Georgia Bureau of
Investigation, 3121 Panthersville Road, Decatur, GA 30034

After attending this presentation, attendees will understand the
internal validation for forensic casework of a new genetic analyzer
platform can be daunting. It is the goal of this presentation to
demonstrate possible methods and studies that can be used to validate a
multi-capillary instrument such as the ABI 3130 Genetic Analyzer for
forensic casework. It is also intended to present some practical
considerations related to the instrument.

This presentation will impact the forensic community and/or
humanity by demonstrating how the internal validation of methods and
instruments is a critical aspect to any forensic laboratory’s quality
program. The ABI 3130 is a powerful tool for use in forensic DNA
casework but is useless without proper validation. Once properly
evaluated, the 3130 genetic analyzer will be invaluable in producing
quality results in approximately a quarter of the time of the ABI 310
instrument.

The anticipated use for the ABI 3130 will be to decrease the
backlog of no-suspect DNA cases. Typically, these cases are processed
at the request of submitting agencies with suspect-DNA cases receiving
higher priority. With the dedication of the ABI 3130 to the backlog of
nearly 350 no-suspect DNA cases, the anticipated increase in
productivity will be approximately 12-fold.

The internal validation for forensic casework of a new genetic
analyzer platform can be daunting. It is the goal of this presentation to
demonstrate possible methods and studies that can be used to validate a
multi-capillary instrument such as the ABI 3130 Genetic Analyzer for
forensic casework. It is also intended to present some practical
considerations related to the instrument.

With ever-increasing caseloads and backlogs in state crime labs, the
need for rapid and efficient genetic analysis has become critical. High
throughput instruments such as the Applied Biosystems 3130 Genetic
Analyzer have been developed to meet this need for both fragment and
sequencing analysis. Along with its four capillary arrays, the 3130
Genetic Analyzer has an Automated Polymer Delivery System enabling
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reduced analysis time and instrument maintenance. Before the ABI
3130 Genetic Analyzer could be operational in a forensic casework
setting at the Georgia Bureau of Investigation headquarters laboratory,
the instrument had to be internally validated. Ultilizing the QAS
document, ISO 17025 guidelines, ASCLD-LAB guidelines and Georgia
Bureau of Investigation quality documents, a validation study was
developed and performed to demonstrate the instrument’s ability to
produce reliable and accurate results for forensic casework analysis.
This study included analyzing known and non-probative samples as well
as precision, reproducibility, mixture, and sensitivity studies. Other
aspects of the 3130 instrument including capillary to capillary
sensitivity, injection times, contamination, amplicon load, and software
(data collection and genotyping) settings had to be evaluated. All
samples were amplified using the AmpF/STR® Identifiler® Kit
(Applied Biosystems) and genotyped with GeneMapper ID v3.2 software
(Applied Biosystems) with a relative fluorescence unit (RFU) threshold
of 150.

Known samples consisting of blood, saliva, and semen as well as
non-probative evidence samples consisting of epithelial portions from
differential extractions all produced the correct genotypes when
compared with Profiler Plus and COfiler genotypes. The 3130
instrument produced quality results in regards to precision,
reproducibility, and sensitivity, although the 310 platform (4Applied
Biosystems) produced slightly better results in precision and sensitivity
studies. Precision data exhibited standard deviations well below the +/-
0.5 base pair sizing standard with higher standard deviations observed at
larger loci. Sensitivity data revealed a recommended range of 0.5 to 4
nanogram starting template DNA. However, it should be noted that the
0.25 nanogram template produced partial profiles that may, in certain
instances, provide valuable information. Secondary donor profiles could
be determined in mixture samples at dilutions of 1:10, 1:3, and 1:1. The
1:20 dilution showed little to no secondary donor alleles that were not
considered stutter. Contamination was not detected during the course of
the validation experiment even in the presence of overloaded samples.
Although peak height differences were evident between capillaries,
overall sensitivity was nearly identical between capillaries.

Internal validation of methods and instruments is a critical aspect to
any forensic laboratory’s quality program. The ABI 3130 is a powerful
tool for use in forensic DNA casework but is useless without proper
validation. Once properly evaluated, the 3130 genetic analyzer will be
invaluable in producing quality results in approximately a quarter of the
time of the 310 instrument.

The anticipated use for the ABI 3130 will be to decrease the
backlog of no-suspect DNA cases. Typically, these cases are processed
at the request of submitting agencies with suspect-DNA cases receiving
higher priority. With the dedication of the ABI 3130 to the backlog of
nearly 350 no-suspect DNA cases, the anticipated increase in
productivity will be approximately 12-fold.

ABI 3130, Validation, Multi-Capillary

B107 Evaluating Casework Profiles
When Traces of DNA Are Detected
In the Reagent Blank

Kelly Jo A. Walden, MSc*, Susanne Holy, MSc, Jack Laird, MSc, and
Jonathan Newman, BSc, Centre of Forensic Sciences, 25 Grosvenor
Street, Toronto, Ontario M74 2G8, Canada

After attending this presentation, attendees will learn quality based
guidelines for evaluating the impact, on casework DNA profiles, when
low levels of DNA are detected in the associated reagent blank. The
presence of trace DNA in a reagent blank does not necessarily invalidate
the associated case sample results.

This presentation will impact the forensic community and/or
humanity by demonstrating a quality approach for assessing the overall
impact on forensic casework samples of low level DNA contamination
in reagent blanks.

In forensic DNA analysis, a reagent blank is processed within a
batch of case samples as a negative control, to expose the possible
presence of contaminating DNA. A reagent blank consists of all the
reagent components of the extraction process, without the added DNA.
Possible sources of contamination include the reagents themselves, the
staff handling the samples, the equipment, or the consumables used
within a laboratory. While a quality assurance program ensures that
procedures are designed to minimize the risk of sample contamination,
no system is effective in completely eliminating this risk. Forensic DNA
analysis has evolved into a very robust, sensitive DNA detection system;
therefore it should not be unexpected to occasionally find traces of DNA
in negative controls. The key is to develop a mechanism to evaluate the
impact of a contaminated reagent blank on casework samples.

At the Centre of Forensic Sciences (CFS), a reagent blank for a
particular extraction batch is treated exactly the same as the sample
within the batch that has the lowest amount of amplifiable DNA. For
instance, if the sample with the lowest amount of amplifiable DNA in an
extract volume of 15 pL must be concentrated to 6uLL for amplification
(in a 15 pL total amplification volume), so too would the reagent blank.
On the other hand, if the sample with the lowest amount of amplifiable
DNA in an extract volume of 15 pL requires dilution prior to
amplification, the reagent blank would be diluted to the same extent.
The reagent blank is carried through the entire process, from extraction
through to detection.

Occasionally trace amounts of amplified product are detected, most
often when a reagent blank is concentrated prior to amplification. The
product detected usually ranges from a single peak to two or three peaks.
In most of these instances, the corresponding case sample that requires
this treatment is one with a minimal amount of DNA, all of which must
be committed to the amplification. However, many more samples within
the same batch may not require this treatment. Hence, the degree to
which the ensuing result in the blank may have an impact on the
interpretation and reporting of the case profile is dependent on a number
of factors which vary sample by sample throughout the batch.

The CFS has developed guidelines for reporting DNA profiles from
batches where a trace amount of DNA has been detected in the reagent
blank. The key question is whether a low level of DNA, such as that
observed in the reagent blank, would be detectable in the case sample.
The following factors must be considered: the total amount of DNA
detected within the case sample and hence the manner in which it was
treated in preparation for amplification, the amount of DNA actually
amplified the appearance of the ensuing profile, and the possible
presence of corroborating findings from other samples within the same
case. There are two possible outcomes to the evaluation of a reagent
blank contaminant in relation to the quality of the casework profiles.
Based upon the four factors described above, one can either exclude an
impact or not. When one is able to exclude an impact, then the quality
of the casework profiles is not at issue and these are reported in the
normal fashion, with the rationale documented in the case file. When,
on the other hand, one is not able to exclude a possible impact, then
additional work is undertaken where possible, including reanalysis or
resampling. If ultimately one is still not able to exclude an impact, then
this finding is indicated in the report sent to clients. In this presentation
actual examples of both outcomes, drawn from casework experience,
will be discussed.

The approach that has been developed at the CES for dealing with
low levels of DNA in the reagent blank is scientifically sound and
faithful to the principles of an open and effective quality system. In fact,
the implementation of these guidelines has improved the CFS quality
system by ensuring that evaluations of controls are based on their
scientific merit rather than on an arbitrary all-or-nothing basis.

Contamination, DNA Analysis, Reagent Blank
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B108 Genetic Identification of Improvised
Explosive Device Assemblers

Stefanie L. Kremer, BA*, and Michael E. Gehring, MS, Forensic
Science Program, School of Criminal Justice, Michigan State
University, 560 Baker Hall, East Lansing, MI 48824, Shawn E.
Stallworth, Michigan State Police, Forensic Science Division, 7320
North Canal Road, Lansing, MI 48913, and David R. Foran, PhD,
Forensic Science Program, Michigan State University, 560 Baker Hall,
East Lansing, M1 48824

After attending this presentation, attendees will become familiar
with best methods for obtaining genetic evidence from detonated pipe
bombs and other types of improvised explosive devices. Attendees will
also learn the most effective technique of analyzing DNA obtained from
these devices.

This presentation will impact the forensic community and/or
humanity by increasing the understanding of what happens to DNA on
improvised explosive devices after they have detonated, and how it can
be used to identify those who assembled them.

This presentation will include information regarding the collection
and analysis of DNA from detonated improvised explosive devises
(IEDs). The goal of the research is to determine the most effective way
of identifying the person or persons involved in assembling an IED.

The detonation of an IED produces very high temperatures. These
temperatures, in combination with the general nature of the genetic
material from shed skin cells, result in highly degraded DNA. As a
result, earlier research showed that it is very difficult to obtain full STR
profiles on DNA isolated from detonated pipe bombs.!  Therefore,
mitochondrial DNA (mtDNA) analysis was undertaken. Subjects were
asked to mock assemble pipe bombs for a short period of time, after
which they were taken to a safe facility and detonated. The DNA was
isolated from the resultant shrapnel, quantified using real time PCR,
amplified, and the mtDNA sequence determined. Based on the
sequencing results, eighteen of the thirty eight samples could be
assigned to a single donor and seven more could be assigned to a subset
of three possible donors, while only twelve bombs could not be assigned
to any individual. These results demonstrate the value of mtDNA
analysis for suspect identification.

Although mtDNA analysis is valuable, it is not individualizing as
evidence, hence nuclear DNA testing is preferred in many instances.
Owing to the earlier results with full length STRs, mini-STR profiling
was attempted on detonated bombs in an effort to develop a CODIS
profile. Another technique which can be applied to degraded nuclear
DNA is single nucleotide polymorphism (SNP) analysis. This technique
looks at many single nucleotides where polymorphisms are known to
occur. Because only a single nucleotide is observed, the fragments of
DNA utilized do not need to be large. This presentation will show
results of the various techniques that can be used to analyze DNA to
identify assemblers of pipe bombs.

Finally, although pipe bombs are the most common type of IED in
the US, there are an increasing number of other types of IEDs that are
being utilized. One of the simplest and most common is the use of high
explosives in an otherwise unsuspicious container such as a backpack or
canvas bag. The use of these devises poses new questions with regards
to the collection and analysis of DNA from such surfaces. Unlike pipes
which are made of smooth, impermeable materials, backpack and bags
are often made of rough, porous fabric. This presentation will include
the techniques which are most successful for obtaining DNA from
surfaces such as these after the explosion has occurred.

Reference:

1 Esslinger, K.J., Siegel, J.A., Spillane, H., Stallworth, S. (2004) Using
STR Analysis to Detect Human DNA from Exploded Pipe Bomb
Devices, J.Forensic Sci., 49(3):481-484.

DNA, Improvised Explosive Device, Pipe Bomb

B109 Evaluation of Alternative Methods
to 16S rRNA Gene Sequence Analysis
for Microbial Forensic Applications

Kristen L. Smith, BS*, Virginia Commonwealth University, PO Box
843079, Richmond, VA 23284, and Kimberlee Musser, PhD, David
Axelrod Institute, Wadsworth Center, New York State Department of
Health, 120 New Scotland Avenue, Albany, NY 12208

After attending this presentation, attendees will have learned about
broad-range PCR-based assays for improved identification of bacterial
species, how additional bacterial gene targets can be used to perform
sequence analysis where other methods are insufficient, and how this
type of assay can be applied in a variety of fields, including microbial
forensics.

This presentation will impact the forensic community and/or
humanity by demonstrating how more discriminating techniques for
bacterial identification and additional gene sequence information allow
more definitive information to be obtained and used for source
attribution during investigation of an outbreak, biocrime, or bioterrorism
event. These also provide a strong foundation for the development of
future methods of strain typing or fingerprinting similar to human
forensic STR analysis.

In the wake of the 2001 anthrax letter attack, the field of microbial
forensics has been propelled into the spotlight. Increasing interest in
biodefense and clinical microbiology applications for current outbreak,
bioterrorism and biocrime analysis has necessitated method
improvement. These have centered on identification and differentiation
of pathogens to species and even strain levels. As an emerging field,
much work is needed to prepare microbial forensics for the scrutiny of
current forensic standards. One area of improvement involves the
development of more discriminating identification methods, with the
ultimate goal of source attribution. Inherent variation and short
generation times result in nucleotide differences among bacterial gene
sequences, complicating the process of matching species or strains.
These discrepancies, often understood and accepted within the
microbiology field, pose a challenge when considered from the legal
aspect of microbial forensics. Inherent uncertainties are difficult to
explain to judges and juries as convincing evidence. Methods utilized in
a microbial forensic investigation must also withstand Daubert and Frye
tests for admissibility as valid evidence attributed to a biocrime or act of
bioterrorism. This requires continued research to improve identification
methods to ensure microbial forensic techniques are comparable to the
current stringent regulations for DNA-based tests for human
identification. Recent molecular sequencing work performed in
bacteriology and molecular development labs is an important starting
point for continued work to prepare microbial forensics for scrutiny by
the forensic and legal communities. Improved methods are also
necessary to facilitate diagnosis and treatment of these bacteria in
clinical microbiology and public health settings.

Broad-range PCR methods are useful for bacterial identification as
culturing some species is extremely slow, time-consuming, or even
impossible in the lab. Inexact biochemical analyses are not always
specific enough to make a confident identification and comparison based
upon sequencing of the 76S rRNA gene for many species. Streptococcus
and Bacillus species include human bacterial pathogens that cannot be
completely and efficiently identified by these current available
diagnostics. At the New York State Department of Health’s Wadsworth
Center, many clinical isolates of these species analyzed by the traditional
16S rRNA gene sequence analysis demonstrate significant nucleotide
sequence similarity within this gene. Additional broad-range PCR
assays are needed to allow further discrimination of these species as
agents of nosocomial, community, or food borne outbreaks, or even
bioterrorism.
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This study, performed at the Wadsworth Center, evaluated
alternative gene targets cpn60, tuf, and rpoB, in broad-range PCR-based
assays with Streptococcus and Bacillus for nucleotide sequence variation
among species. Gene sequences with greater variation will allow
improved discrimination and identification of the clinical isolates of
these species received by this reference laboratory. Both published and
novel primers were used for amplification of the target genes. Sequence
analysis of these amplicons demonstrated an increase in nucleotide
variation among species compared to their /6S rRNA gene sequences. A
preliminary blinded assay exhibited successful identification of
Streptococcus and Bacillus species tested with primer sets for these
target genes. Continued work including optimization and blinded
validation analysis must be performed with the primer sets in progress
for these species.

The design of improved methods for conclusive identification and
classification of bacterial pathogens is a crucial step towards confident
attribution of a species or strain as the source of any type of biological
incident. The creation of databases containing sequence information
obtained through this work will be implemented for future use at the
Wadsworth Center. These databases will assist in the development of
improved techniques for both clinical microbiology and microbial
forensic applications. Obtaining additional gene sequence information
provides a foundation for future methods of strain typing or
fingerprinting more similar to human forensic STR analysis.
Collaboration for continued advances with these assays will ensure the
fields of epidemiology, microbiology, and microbial forensics are
prepared to meet the challenges facing investigation and source
attribution of biological events.

Microbial Forensics, Broad-Range PCR, Gene Sequence Analysis

B110 Plant Poaching

Robert D. Blackledge, MS*, 8365 Sunview Drive, El Cajon, CA 92021;
and James E. Corbin, BA, North Carolina Deparment of Agriculture &
Consumer Affairs, Sylva, NC 28779

After attending this presentation, attendees will understand the
scope of the international/national problem of plant poaching; the
international/national conventions and statutes pertaining to plant
poaching; the elements of the crime of plant poaching; and the role of
the criminalist in the prosecution of plant poaching cases.

This presentation will impact the forensic community and/or
humanity by increasing awareness of the international scope of plant
poaching, the conventions and statutes that may apply, the elements of
the crime (what the prosecution must show), and the role of criminalists
in the marking, detection, and identification of plants subject to theft.

The theft and trade in endangered, exotic, and commercially
valuable plants is a huge national and international problem. The
international forensic science community needs to become aware of this
problem, to exert their expertise towards the prevention of plant
poaching, and to provide means of detection and identification of
poached plants so that violators may be successfully prosecuted. The
audience will be told of the scope of this problem, illustrated by a few
specific cases. They will also be made aware of the applicable major
international/national conventions and statutes, and the elements of the
crime that must be proved if prosecution is to be successful. Specifically
of interest to criminalists, the talk will conclude with
marking/detection/identification methods that have led to successful
prosecutions, and offer hints of future approaches.

Plants, Poaching, Detection

B111 Food Microscopy for Forensic Scientists

Scott F. Stoeffler, MSFC*, McCrone Associates, 850 Pasquinelli Drive,
Westmont, IL 60559

After attending this presentation, attendees will understand
microscopical techniques for characterizing and identifying a variety of
foods and food-related materials.

This presentation will impact the forensic community and/or
humanity by providing information and education on a somewhat
neglected area of trace evidence, for which training is rarely available.

The goal of this presentation is to acquaint forensic scientists with
microscopical methods for the identification of various common food
products, either in bulk, or as stains or traces. Characteristic features of
a variety of foods and food-related materials will be described.

Food products and related materials such as herbs, spices, and
seasonings are occasionally encountered as trace evidence, in stomach
contents or in cases of adulteration. A great deal of information about
such materials can be gained by examination using the stereomicroscope
and polarized light microscope, and in many cases, identification is
possible without the need for more involved chemical analysis.

Many powders and other dry materials can often be identified by
simple visual examination under a low power stereomicroscope.
Products such as herbs, spices, coffee, and tea have distinctive
morphological features that allow them to be identified definitively, with
the use of appropriate reference materials. Further examination of
optical properties with the polarized light microscope can provide more
specific identification of materials such as starches and other white
powders. Starches are easily recognized by their distinct black cross
between crossed polars, and examination of shape, size, hilum
appearance and surface striations can help to identify specific varieties.
Crystalline materials such as salt, sugar, and baking powder can be
identified by their morphology, refractive indices, and other optical
properties. Stereomicroscopy and polarized light microscopy are also
useful for the identification of mixtures.

In some cases, suspected food materials cannot be specifically
identified, but microscopical features can provide general information
about the class of material present. Light microscopy can help to
identify the presence of pigments such as chlorophyll, lycopenes, and
carotenes, which are characteristic of particular types of plant material.
A variety of staining techniques are available for distinguishing fat,
protein, and carbohydrate components and for eliciting the
microstructure of food products. The presence and distribution of fats
and oils in a sample can be determined through the use of a specific stain
such as Oil Red O or ruthenium tetroxide. Intact starch grains can be
stained using a classic iodine solution or iodine vapor, while cooked
starch and other carbohydrates, as well as meat products, can be
differentially stained using toluidine blue.

Microscopy, Food, Trace Evidence

B112 Forensic Analysis of Flesh and Flavor

Compounds in Stone Fruits

Chin-Chin Lim, MSc, MBA*, Poh Ling Chia, BSc, Irene Tan, Wanjing
Su, and Michael Ming Kiong Tay, PhD, Centre for Forensic Science,
Health Sciences Authority, 11 Outram Road, Singapore, Singapore
169078, Singapore

After attending this presentation, attendees will learn to select and
apply appropriate analytical techniques to identify fruit pulp and juice
stains and residues in a forensic context.

This presentation will impact the forensic community and/or
humanity by drawing attention to the possibility of identifying fruit
stains and residues in a crime scene, so as to reconstruct events and
corroborate or refute allegations.

* Presenting Author
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In forensic investigations, unknown stains are sometimes found on
non-porous surfaces such as floor tiles, furniture, and utensils and on
porous materials such as clothes, carpets, upholstery, and facial tissues.
Techniques are readily available for stains of various organic and
inorganic substances, and stains containing biological materials (blood,
seminal and vaginal fluids, urine). The identification of fruit stain traces
and residues has attracted little, if any attention in the forensic
community.

The identification of a fruit residue or stain is useful to the forensic
field as these substances may emerge as crucial evidence in
understanding events surrounding the commission of a crime. They may
be left at crime scenes and even in the stomach contents of murdered
victims. The detection and identification of these substances could be
vital in linking a suspect or victim to the crime scene or in establishing
circumstances in the crime. The reconstruction of events provides
valuable insights to the judge and jury of the mind, motive, and
responsibility of the defendant.

The detection and identification of fruit stains and residues pose a
significant analytical challenge due to the dynamic nature of the fruits
and the complex environmental conditions. Whole fruit juices are
usually 80-90% water. Juice expressed from fruit during cutting and
squeezing contains natural sugars, vitamins, minerals, phytochemicals,
organic acids, and aroma flavor compounds. Many fruit flavor and
fragrance compounds are volatile or semi-volatile. Small volumes of
juice leave little residue on drying. According to the literature, aroma
volatile compounds are influenced by many factors including the
species, cultivars, locations, seasons, fruit maturity at harvest,
processing, and storage and ripening conditions. On exposure to air, cut
or bruised fruit begins to darken and turn brown with oxidation,
fermentation, and chemical reaction. Microbes, fungi and other
microorganisms, ubiquitous in the environment, cause rapid spoilage in
hot weather. Environmental conditions such as temperature and
exposure effects also alter the chemical composition of the original fruit.

The aim of this research was to examine the usefulness of different
analytical techniques and propose analytical schemes for the
characterization of stone fruit pulps, residues, and stains. Seven
different types of stone fruits were examined: mangoes, peaches,
nectarines, cherries, plums, olives, and jujubes. The techniques used
include screening with UV-VIS light, microscopy, Raman microscopy,
Fourier Transform-Infrared (FT-IR) microscopy, and gas
chromatography-mass spectrometry (GC-MS). Findings indicated that:

1. Fruit stains could be located by screening with light of 445
or 455 nm.

2. Microscopic examinations yielded information on the fibrous
nature of the fruit pulps.

3. Raman microscopy and FT-IR microscopy were able to identify
the non-volatile compounds (glycerol, sugars, oil, carotenoids)
in the fruit pulps, residues, and stains but could not clearly
differentiate different types of stone fruits.

4. GC/MS was useful for characterizing the volatile compounds in
the fruit pulps and residues but it has its limitations for charac-
terizing fruit stains, especially stains deposited on non-porous
surfaces. The flavor and fragrance compounds of stone fruits
were first extracted using either solvent extraction or passive
headspace carbon strip adsorption techniques. The aroma
volatile compounds detected using GC/MS include organic
acids, alcohols, aldehydes, terpenes, esters, ketones and
lactones. The comparison of chromatographic profiles (total
ion chromatogram and extracted ion profile) of the unknown
substance and the known cultivar would provide confirmatory
information on the likely source of origin of the unknown
substance.

Stone Fruits, Flesh and Flavor Compounds, Volatile and
Non-Volatile

B113 DNA Transfer Through Forceful Contact

Victoria L. Bowyer, MSc*, Eleanor A.M. Graham, MSc, and Guy N.
Rutty, MD, MBBS, MD, Forensic Pathology Unit, University of
Leicester, RKCSB, Leicester Royal Infirmary, Leicester, Leicestershire
LE2 7LX, United Kingdom

After attending this presentation, attendees will find out whether
offender DNA can be detected in sites of forceful contact and how the profiles
observed vary between different types of force. This may be an important
tool in those investigating physical abuse in men, women and children.

This presentation will impact the forensic community and/or humanity
by indicating whether it is possible to identify the perpetrator of physical abuse
or rape by swabbing areas of known forceful contact for offender DNA.

Hypothesis: DNA will be deposited on an individual’s skin when
punched, slapped, or gripped, although the quantity/quality will vary
depending on the force applied. DNA from the ‘victim’ will also be
observed on the hand of the donor.

The British Crime Survey of 2001 found that approximately 45% of
women and 26% of men aged 16 to 59 had experienced at least one
incident of inter-personal violence in their lifetimes. In Britain every
year three million children are victims of abuse. Many victims are too
terrified to tell the authorities what has happened, and without their
testimony or the evidence of witnesses it may be impossible to identify
the perpetrator and prosecute them.

A number of studies including those by van Oorschot et al. (1997),
Lowe et al. (2002) and Ladd et al. (1999) have shown that it is possible
to obtain a DNA profile from objects, touched even for only a few
seconds. As yet, the only investigation into the transfer of DNA through
forceful contact is that by Rutty (2002). This study showed that during
simulated manual strangulation 7 out of 19 test swabs showed victim and
offender DNA profiles, with the offender profile being observed up to 6
hours after contact. Twelve out of the 19 showed victim only DNA
profiles. No other study, as yet, has investigated different forms of
forceful contact. It is hypothesized, therefore, that when an individual
hits another, some of the offender’s DNA will be transferred onto that
person’s skin and vice versa.

A preliminary study has been performed to investigate the transfer
of DNA between individuals during a punch, slap, and brief grip of the
upper arm. Of the two individuals involved one was known to be a poor
shedder, and the other a good shedder, but experiments were performed
at least one hour after hand washing in order to minimize the effects of
shedder status (Lowe et al. 2002). Prior to each contact the volunteer’s
arms and hands were swabbed as a control (the opposite ones to those
involved in the contact). After the force was applied the hand of the
donor was swabbed and the recipient’s arm was also swabbed with a
sterile moistened cotton swab. This was then repeated with the roles
reversed. Each experiment was carried out with a punch, slap, or grip
and each type of force was tested three times.

DNA was extracted from the swabs using the Qiagen QlAamp DNA
mini kit (Qiagen Ltd, Sussex) and was quantified using the Nanodrop®
ND 1000 spectrophotometer. DNA was amplified and analyzed using
AmpF?STR? SGM Plus? PCR Amplification kit, ABI 3130 genetic
analyzer, and Genemapper IDa (Applied Biosystems, CA, USA).

After 28 cycles of PCR no non-donor alleles were observed, on the
arm or hand of either volunteer. Thirty-four cycles of PCR did result in
one or two spurious alleles but only one sample yielded a mixed profile.
This sample was from the arm of one of the volunteers after being
slapped and showed alleles from donor and recipient at multiple loci.
References:
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B114 Investigation Into “Normal” Background
DNA Present on the Adult Neck:
Implications for DNA Profiling of
Manual Strangulation Victims

Eleanor A.M. Graham MSc*, and Guy N. Rutty, MD, MBBS, MD,
University of Leicester, Forensic Pathology Unit, RKCSB, Leicester
Royal Infirmary, Leicester, Leicestershire LE2 7LX, United Kingdom

The goal of this presentation is to demonstrate that background
levels of non-donor DNA are regularly observed on the neck surface of
normal healthy adult volunteers and that this ‘contamination’ can be
found in sufficient quantity to effect DNA profiling after physical
assault.

This presentation will impact the forensic community and/or
humanity by demonstrating that sufficient DNA profiling can be used as
an investigative tool for offender identification in cases of assault, such
as manual strangulation. This technique could therefore be of benefit to
assault victims around the world. The possibility of recovering non-
offender DNA should however be considered and in some cases may
render this technique unusable. A multi-faceted approach that does not
solely rely upon DNA profiling is therefore recommended for offender
identification.

Hypothesis:  Current theories on DNA transfer between
individuals and inanimate objects state that the DNA profile recovered
would be from of the last person to contact the area of interest, and that
all other previous traces will be replaced by the most recent contact.
This area of DNA profiling is still not fully understood. In order to test
this theory further, a set of partially controlled experiments to determine
whether total DNA profile replacement can be achieved on a purposely
contaminated skin surface.

Content: It has previously been demonstrated that after simulated
manual strangulation, offender DNA can be detected on the neck surface
of the victim (Rutty, 2002). Although this study highlighted the
possibilities of applying DNA profiling to offender identification, it did
not consider the background levels of DNA that may be present on the
neck surface of adults before an assault has taken place. Twenty-four
healthy adult volunteers were recruited to participate in this study. All
volunteers completed a questionnaire to provide information pertaining
to recent activities such as washing of the neck, contact with other
individuals e.g. partners. The use of make-up and perfume was also
considered. Swabbing of five areas was performed on all twenty-four
volunteers. Additionally, ten volunteers were asked to participate in a
follow-up study to investigate the influence of background DNA
contamination on the investigation of physical assault. Similarly to
Rutty 2002, manual strangulation was simulated by application of
moderate force to the neck surface. Swabbing was performed before
contact and volunteers were asked to return 24 hours after this contact
period for re-sampling.

Methods: Samples were collected using sterile cotton swabs
moistened with sterile water using a brushing motion. DNA extraction
was performed using the Qiagen DNA mini kit (Qiagen, West Sussex,
UK) following the swab protocol. Quantification was performed using
the Nanodrop - 1000 Spectrophotometer (DNA was amplified and
analyzed using AmpFiSTR® SGM Plus® PCR Amplification Kit, ABI
PRISM® 377 DNA Sequencer, Genescan® and Genotyper® (Applied
Biosystems, Foster City, CA, USA).

Results: Sufficient DNA can be recovered from the neck surface
for DNA profiling to be carried out. The quantity of DNA varies greatly
both between different individuals and areas of the neck. Non-donor
contaminating alleles were found on 23% of all swabbed sites, of which
5% contained enough information for a positive identification to be
confidently assigned, without further investigation. It was also noted
that more areas of contamination were detected on volunteers with
partners than single individuals. Results of contact experiments showed

that victim, offender and non-offender DNA could be recovered from the
neck surface 24 hours after the contact was made.

Conclusion: DNA profiling should be considered as an
investigative tool for identification of the perpetrators of assault, such as
manual strangulation. The possibility of collecting non-offender DNA
should however be considered, especially if the victim has recently been
in physical contact with any other individual(s).

DNA, Contamination, Manual Strangulation

B115 Application of Microscopy in Forensic
Science Training, Applied Research,
and Service at the Biotechnology
Center, Shadow Lane Campus,
University of Nevada Las Vegas

Adam R. Guilbeault, BS*, Biotechnology Center UNLV, 1001 Shadow
Lane, M/S 7401, Building B, Las Vegas, NV 89106-4124,; Hans
Kusters, BS, Leica Microsystems, Inc., 2345 Waukegan Road,
Bannockburn, IL 60015; and Walter E. Goldstein, PhD, PE,
Biotechnology Center UNLV, 1001 Shadow Lane, M/S 7401, Building
B, Room 225, Las Vegas, NV 89106-4124

After attending this presentation, attendees will have increased
knowledge of the principles of microscopy and equipment used in
processing of human samples and processing aids associated with
human identification. The use of microscopic techniques to stimulate
creative thinking in research, service, and training will be presented.
Information and pictorial aids will be presented to demonstrate the
impact these microscopy techniques have on Forensic DNA Profiling for
human identification.

This presentation will impact the forensic community and/or
humanity by establishing specialized short-term niche training,
laboratory service, and applied research in Forensic DNA Profiling.
Many workshops and services are designed to satisfy specific individual
needs of those in the forensic community. From this presentation,
attendees will have an increased understanding of microscopy and its
use in this area. This training is valuable in helping those in the forensic
community improve their skills, advance in the profession, or attain a
professional position in the forensic community.

In a process that started early in this decade, a new Biotechnology
Center has been established at the Shadow Lane Campus of the
University of Nevada Las Vegas. Within this Center, a modern Forensic
DNA Laboratory is in place that is providing training, laboratory
services, applied research, and assisting entrepreneurs in DNA Profiling.

This presentation will cover the use of light microscopy, including
observation under different degrees of optical magnification, brightfield
(stained samples), phase contrast (unstained samples), polarized light
(samples exhibiting birefringence), fluorescence (samples exhibiting
auto-fluorescence) and differential interference contrast (a high
resolution contrasting method), to augment knowledge, data, and
observations as DNA is isolated, quantified, amplified and analyzed.
Specific images of samples typical of sexual assault, blood, clothing,
teeth, bone, and a variety of cells will be presented and discussed as
alternative sources of DNA. DNA results from analysis of such samples
and processing aids in extraction and purification will be presented in
association with microscopic images. The images presented and
methods discussed will include differentially-stained post-coital
samples, confirming the presence of spermatozoa in a known
male/female mixture, and differentially stained images following the
digestion of epithelial cells to confirm presence of sperm heads only.

Microscopy, Forensic DNA Profiling, Differentially-Stained Images
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B116 Northeast Regional Forensic Institute,
12 Week, 12 Graduate Credit Hour
Academies (DNA Casework, Databank,
and Serology)

W. Mark Dale, MBA*, and Donald D. Orokos, PhD, Northeast
Regional Forensic Institute, 1400 Washington Avenue, Biology 225,
Albany, New York 12222

After attending this presentation, attendees will be aware of an
innovative DNA academic program as an alternative to traditional
mentor training. An academic based 12 week, 12 graduate credit hour,
DNA Casework, Databank, and Serology academies prepare new
forensic scientists for casework. Individual modules can also be used for
professional development.

This presentation will impact the forensic community and/or
humanity by providing alternatives to traditional mentor training. Many
forensic laboratories are lacking the resources (facilities, equipment and
staff) needed to provide training for new employees and professional
development. Forensic technologies change rapidly. Academic based
curriculums within designated laboratories staffed by educators and
forensic scientists are producing favorable results and efficiencies.
Policy makers need information on the positive impacts derived from
education on the quality and productivity of forensic services.

This presentation will describe the newly revised curriculum and
staffing model for the DNA Academy designed for New York State.
NERFI has now developed and implemented a separate 12-week, 12
graduate credit hour curriculums for DNA Casework, Databank, and
Serology. The process used to develop support for the DNA Academy
programs as a result of an expansion of the New York State DNA
Databank will be discussed. An update on the changes made to the
NERFI DNA Academy program (at least five DNA Academies will be
completed by February 2007) including feedback from client agencies
will be provided. The collaboration between the University at Albany
Forensic Molecular Biology program and the NERFI DNA Academy
will be described to show the benefits of partnering with the academic
community. Collaboration with the New York State Police Forensic
Investigation Center is further exemplified in the essential integration of
the University at Albany computer network with the New York State
Police Laboratory Information Management System. All students
perform at least twice the number of analyses required by the Scientific
Working Group DNA Analyses Methods guidelines.

Conceived as a center for forensic academic excellence, the NERFI
addresses a critical and ongoing need to produce highly trained, case-
ready technical personnel for careers in forensic laboratories. NERFI
will foster collaborations between local, state, and federal criminal
justice agencies and other academic institutions to develop forensic
programs in education, research, and outreach. The DNA Academy
program was designed to provide a solution to address the nationwide
shortage of forensic scientists. The explosive growth of DNA
technology in the field of forensic science has created critical casework
backlogs in all public and private forensic laboratories. Traditionally,
the overwhelming majority of forensic laboratories have been forced to
use one—on—one mentor training for new employees and very little
professional development opportunities are available for existing
employees. Mentor training and competition for casework instruments
decreases laboratory efficiency and potentially eliminates the mentor’s
productivity. The NERFI DNA Academy replaces the conventional one
- on - one mentor 12 month training programs with a dedicated state of
the art forensic training facility, university approved 12 week, 12
graduate credit hour curriculum, staffed with SUNY Albany faculty and
nationally renowned visiting scientists.  Students successfully
completing the DNA Academy will earn 12 credit hours of graduate
course work. More importantly, the newly trained scientists will also

meet all mandated state, national, or international accreditation
standards for forensic laboratories.

The curriculum from the Graduate program in Forensic Molecular
Biology has provided the courseware framework for the DNA Academy.
The University at Albany was one of the first in the Northeast to deliver
a 40 credit Graduate Program in Forensic Molecular Biology. Overall,
this program has been very successful. The program is now in its fifth
year and graduates have proceeded to placement in many private
laboratories, public laboratories, and Ph. D. programs.

The DNA Academy curriculum consists of four modules that
deliver 12 graduate credits hours of academic course work. There is now
a 12 week / 12 graduate credit hour curriculum for Casework, Serology,
and Databank. Individual modules of the curriculum are used to provide
professional development for experienced scientists. Module 1 is a one
credit hour, 1-week long lecture component that provides the latest
theories of forensic DNA technologies. A digital library of all pertinent
reference materials and interactive video conferencing will be used for
the distance-learning module. Module 2 and 3 (10 credit hours), consist
of 8 weeks of laboratory instruction held at the University at Albany.
The “Mirror Laboratory” concept is continuously updated to employ the
latest technologies currently in use in all forensic laboratories. The
students will analyze evidentiary samples that are identical to the items
received at crime scenes and submitted to forensic laboratories. For
example, bloodstains on all types of substrates will be recognized,
collected, amplified, and analyzed by identical instruments and
techniques used in forensic laboratories. A one-week module covering
instrumental theories, trouble shooting and maintenance and one week
of statistics is delivered between Module 2 and 3. Moot court, one credit
hour, will then be used to measure the competency of all students as per
national accreditation guidelines. Individual segments of the program
will also be used to provide professional development programs that are
mandated by New York legislative and international accreditation
criteria. The graduates of the program will be competent to analyze a
variety of evidentiary items routinely submitted for DNA analyses when
they return to their home laboratories.

Forensic Education, DNA, Academies

B117 Exploring Forensic Scenarios With

TrueAllele® Mixture Automation

Mark W. Perlin, PhD, MD¥*, Cybergenetics, 160 North Craig Street,
Suite 210, Pittsburgh, PA 15213

After attending this 