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ToxTalk has been the face of SOFT since its incorporation and I have 
been privileged to serve as ToxTalk Editor for 16 of those years, including 
the last eight years.  The recent time period saw new formatting in color, 
electronic production allowing unlimited pages and increased coverage, 
general web site distribution to members and the public alike, and most 
lately the addition of selected product advertising.  ToxTalk has enhanced 
SOFT’s image and continues to represent the forensic toxicology commu-
nity to all interested parties by providing current news, organizational bul-
letins, and professional and technical articles.  I will be staying on as Edi-
tor Emeritus and expect to increase the focus on historical and editorial 
commentaries. I request our members to ponder the past and future of 
forensic toxicology and to contribute those types of articles to ToxTalk.  
Taking over as editor starting next year will be Dwain Fuller.  Dwain has 
previously been a Section Editor and contributed regularly to ToxTalk for 
many years.  
 

I also thank Laura Liddicoat, Vickie Watts, Dan Anderson, Matt Barnhill, 
Dwain Fuller, Bob Zettl and Nicole McCleary for all their help in the quar-
terly editing and production. I especially thank also Bonnie Fulmer for her 
constant vigil and dedication to all aspects of ToxTalk and the SOFT or-
ganization. ToxTalk is as much a passion to all of them as it has been for 
me. Thank you for all the fun and memories and congratulations and 
good luck to Dwain. 

   Yale H. Caplan, Ph.D, DABFT 
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As the year slowly comes to a 
close, so will SOFT’s 43rd year of 
existence and what a wonderful 
year it has been!  As of late, our 
annual meeting hosted by Bruce 
Goldberger and Chris Chronister, 
was held in Orlando, FL and it was 
one to remember for years to 
come.  There were close to 1,000 
registrants for two days of 12 
workshops and approximately 900 
registrants for the scientific ses-
sion that lasted the next two and 1
-half days.  Besides the excellent 
platform and poster presentations 
offered, there were many social 
opportunities to create problem-
solving networks with national and 
international colleagues.  What I 
found extremely gratifying, intri-
guing, and certainly entertaining 
was the ability of SOFT (with the 
generous support of the vendors) 
to purchase all the available seats 
of the Cirque show that immedi-
ately followed the President’s re-
ception.  Typically the President’s 
reception is a sit down dinner with 
an excellent live band.  Although I 
thoroughly enjoy dancing and hav-
ing a good time with my friends 
and colleagues, the live and often 
times loud music creates an at-
tendee division and this reception 
loses many of the people before 
the night ends.  However, because 
the Cirque show was a unique 
event, 900 people including SOFT 
members, invited guests, vendors, 
and families spent the entire even-
ing together.  I’ve attended several 
similar shows in Vegas and the 
one in Orlando was one of the 
best I have witnessed!  For those 
that were there and are asking, I 

did not have prior knowledge of my 
participation on stage.  At the time I 
thought you all were laughing at 
what was happening on stage with 
me and the performer jumping over 
me with his bike; I had no idea you 
were also watching another per-
former having fun sitting on my 
wife’s lap and drinking all of my 
wine.  What can you do?  All in fun 
and good spirit. In all seriousness, I 
do appreciate the tremendous effort 
put forth by the Meeting Hosts 
Bruce and Chris, Meeting Treasur-
er Laurel Farrell, Vendor Liaison 
Jarrad Wagner, and Administrative 
Assistant Bonnie Fulmer, as well as 
the tremendous amount of work 
conducted by the host committee 
members and the numerous volun-
teers leading to a very successful 
meeting.   Thank you!  

 

This year, one of the largest ac-
complishments of the Board of Di-
rectors (BOD) was the recognition 
of our established membership.  
Over the past several years, SOFT 
tended to cater towards the young-
er side of our dynamic member 
population with the establishment 
of the Young Forensic Toxicologists 
(YFT) committee and their social 
event, the annual ERA and YMSA 
awards, and the Leo DalCortivo 
scholarship awards given for best 
platform and poster of YFT.  Be-
cause the BOD felt there was a 
growing gap between the estab-
lished and younger membership, 
we thought it would be an excellent 
idea to recognize the ‘older’ individ-
uals with what became the 
“Membership Loyalty Service 
Recognition.”   Beginning this year 

and for all future years, SOFT will 
recognize members on their mem-
bership anniversary of 20, 30, and 
40-years with a service lapel pin 
as well as a color coded, meeting 
member badge ribbon with the 
designation of 20, 30 or 40-year 
member:  The recognition takes in 
to account the members who have 
demonstrated: 

 Loyalty, professionalism, and 
ethical conduct. 

 Commitment towards the 
SOFT organization and its 
strong traditions. 

 Perseverance with a prosper-
ous career in Forensic Toxicol-
ogy. 

This year, with a total membership 
of approximately 1,100 individuals, 
SOFT was able to recognize a to-
tal of 212 members with a service 
pin.  There were 3 members that 
received the 40-year service pin 
(member since 1973) , 70 mem-
bers that received the 30-year ser-
vice pin (member since 1983)  and 
139 members that received the 20
-year service pin (member since 
1993).  It’s amazing to think that 
close to twenty percent of the 
SOFT population has been mem-
bers for over 20 years.  Also inter-
esting to note that 6 of the 9 mem-
bers of the BOD haven’t met any 
of these bench marks yet, includ-
ing me!  I particularly want to 
thank these 20, 30, and 40-year 
plus members for their continued 
participation in SOFT – you all 
have pushed the Society to be-
come what it is today, a prosper-
ous, professional and organiza-
tional success!  

 
PÙ�Ý ® � �Äã ’Ý  M � Ý Ý�¦�  
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Another important topic to discuss 
with the SOFT membership is 
ToxTalk, our online newsletter for 
communication and announce-
ments.  First, ToxTalk is now regis-
tered with the United States Patent 
and Trademark Office protecting 
us from anyone else infringing on 
the name.  Second is the addition 
of advertisements to ToxTalk.  
While perhaps not on anyone’s list 
of favorite things, the advertise-
ments will provide a necessary 
mechanism for the vendors to 
communicate with the SOFT mem-
bership.  The BOD carefully devel-
oped and implemented policy and 
procedures for advertisements into 
our newsletter.  The membership 
should remember and thank the 
vendors for the strong financial 
support provided at our annual 
meetings.  The last, but certainly 
not the least, important item to 
mention about ToxTalk is the con-
tinued thank you to Yale Caplan 
for his dedication as Editor of 
ToxTalk.  Yale has had two eight-
year stints of being the ToxTalk 
editor. However, as with all good 
things, it eventually must come to 

an end.  Yale has decided to 
step aside to allow the BOD ap-
pointment of Dwain Fuller to take 
over the reins of the newsletter.  
Yale will continue in a limited role 
with ToxTalk by providing review 
articles.  Also continuing are 
Laura Liddicoat as co-editor and 
Nicole McCleary as the publish-
ing assistant.  Huge thanks to all 
four of them for their continued 
dedication to the organization.   
 

In closing, I want to thank the 
SOFT membership for their trust 
and for allowing me to be of ser-
vice to this organization in which 
I hold in such high esteem.  The 
BOD has been an absolutely 
wonderful group of individuals 
that has provided me the timely 
responses and guidance to prob-
lems and concerns that arose 
this year.  I want to thank all the 
Committee Chairs for serving 
throughout the year as well as 
Madeline Montgomery for ac-
cepting the position of Special 
Editor of the Journal Analytical 
Toxicology.  It’s a very difficult 
task of coordination and persis-

tence to coalesce 20 or more 
manuscripts, the authors, the re-
viewers, and the deadlines.   Con-
gratulations to the 2013 EDIT re-
cipient Thomas G. Rosano for his 
publication titled, Drug Screening 
in Medical Examiner Casework by 
High-Resolution Mass Spectrome-
try (UPLC–MSE-TOF).   

 

Although my tenure is coming to 
an end, I trust the BOD and in-
coming President Peter Stout will 
continue down the path of trans-
parency, accountability, and pro-
cedural clarity to perpetuate 
SOFT into the future.  With that I 
thank you again for the honor of 
allowing me to serve as the 2013 
President and look forward to my 
duties as Past President.  I hope 
that you and your families have a 
wonderful holiday season and a 
great new year.   See you all in 
Grand Rapids, MI 2014. 

 
Dan Anderson 

2013 SOFT President    
 
 

On October 31, 2013, the American Board of Forensic Toxicology (ABFT) and the Forensic Toxicologists 
Certification Board (FTCB) entered into an agreement in which the FTCB would be merged into and be con-
solidated with the ABFT.  There will be a 120 day period of review, planning and due diligence, and upon 
completion of this period, the exact parameters of the consolidation will be announced. 

 

The motivation to consolidate is multi-faceted – but most importantly, the ABFT and FTCB believe that the 
existence of two separate certification boards in forensic toxicology can cause confusion for practitioners 
and the communities they serve.  Both Boards agreed that one unified "voice" for uniformity and standardi-
zation of qualifications and competency within our profession is needed and will benefit the profession. 

 

 Bruce A. Goldberger, Ph.D., DABFT             Amanda J. Jenkins, Ph.D., DFTCB 

 President                                        President 

 CÊÄÝÊ½ ® ��ã ®ÊÄ  Ê ¥   ã« �  ABFT   �Ä�   FTCB   



Workshop Proposals 

Proposals for the 2014 Grand Rapids meeting are due no later than March 14th, 2014.   The submission 
form is located on the SOFT website under the Annual Meetings tab and is also included in this issue start-
ing on page 36; completed forms should be emailed to the 2014 Workshop Co-Chairs. Please notify Denice 
or Erin in advance if you plan to submit a proposal. Your Workshop Chairs would be happy to answer any 
questions you may have regarding workshops or the submission process. 

2014 Workshop Co-Chairs 
Denice Teem                                                       Erin Spargo 

  denice.teem@nmslabs.com                              erin.spargo@dallascounty.org 
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Scientific Program Chairs   
Laureen Marinetti, Michelle Glin  

 

Workshop Chairs 
Erin Spargo, Denice Teem  

 

Treasurer  
Marc LeBeau  

 

Vendor Liaison  
Jarrad Wagner  

 

Social Chairs  
Denice Teem and Kim Daily 

 

YFT/SSEP Coordinator 
Jayne Thatcher 

 

Volunteer Coordinator   
Prentiss Jones 

 

SOFT 2014 Website Liaison 
Russell Lewis  

   
Silent Auction Coordinator 

Elizabeth Kiely 
 

Fun Run 
Vincent Papa 

 
We are truly excited to be hosting 
SOFT 2014 in Grand Rapids, 
Michigan.  We believe you will 
find the meeting both enjoyable 
and productive.  Grand Rapids 
was named “Best Place to Raise 

a Family” by Forbes, thanks to 
numerous family-friendly events, 
museums, festivals and other 
points of interest. Points of inter-
est include the Gerald R. Ford 
presidential museum and the Van 
Andel museum both across the 
river from the meeting hotel.  Also 
of interest would be various art 
museums, the Frederik Meijer 
Garden and Sculptor Park, as well 
as over 80 pubs and restaurants 
within walking distance of the 
meeting hotel.  
 

This year’s SOFT “fun” theme will 
revolve around BEER, a topic that 
most forensic toxicologists have 
both a personal and professional 
interest.  Grand Rapids is well 
known for its many microbrews, 
and has been dubbed “Beer City 
USA”.  It is home to the “Second 
Best Brewery in the World” and 
the “Third Best Beer Bar on 
Earth”.  One of our promotional 
items for this meeting is a credit 
card sized beer bottle opener.  
We are planning on having a brew 
bottled just for our SOFT mem-
bers complete with a unique 
SOFT beer label.   

 

It is not just beer. SOFT profes-
sional activities will include a foray 
of workshops and scientific papers 
and posters in keeping with 
SOFT’s great tradition of educa-
tion, professional collaboration 
and camaraderie. 
 

The meeting hotel is world class.  
The indoor walk to the exhibit hall 
is relatively short and very scenic 
with what will be autumn views of 
the Grand River.  Finally, exhibi-
tors will appreciate the ease in 
setting up their exhibits, the exhib-
itor hall is spacious, while the 
loading docks are in close proximi-
ty to the exhibit hall. 
 

We look forward to seeing all of 
you in Grand Rapids next Octo-
ber. 
 

Ben and Mike 

SOFT Annual MeeƟng  October 19th – 24th, 2014 

Amway Grand Plaza Hotel and DeVos Place ConvenƟon Center  
Downtown Grand Rapids, MI 

 

CommiƩee Co‐Chairs: Ben Kuslikis and Mike Smith  
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CALL FOR ABSTRACTS, MODERATORS AND REVIEWERS FOR THE SOFT 2014  

ANNUAL MEETING IN GRAND RAPIDS, MICHIGAN OCTOBER 19 ‐24th 

ABSTRACT SUBMISSION DEADLINE IS MAY 5, 2014 
 

The SOFT 2014 Scientific Program Committee is requesting abstracts on all topics related to forensic toxicol-
ogy. The Committee will select appropriate abstracts to be presented as either a 15 minute platform presen-
tation or poster presentation. Refer to the SOFT website in the coming months for additional information on 
abstract requirements and submission. 
 
In addition, the Leo Dal Cortivo Memorial Fund is allowing the Young Forensic Toxicologists Committee to 
present two awards to young forensic toxicologists at the SOFT 2014 Annual Meeting. The best platform 
presentation and the best poster presentation will be chosen from among the eligible entries, and the pre-
senting author will be awarded a cash stipend of $1000 in addition to a free registration for a future SOFT 
meeting. For eligibility requirements and instructions on how to apply, go to the Young Forensic Toxicologists 
tab on the SOFT website. 
 
Also if you would like to serve as an abstract reviewer or moderate a session at the meeting, please contact 
either of the Scientific Program Committee Chairs listed below. 
 

The SOFT 2014 Scientific Program Committee Chairs are: 
 
   Laureen J. Marinetti     Michele Glinn 
   jtoximp@gmail.com     michele.glinn@gmail.com 

JAT SOFT Special Issue Editor for 2014: Jayne E. Thatcher 

Jayne.Thatcher@dfs.virginia.gov 

Jayne E. Thatcher, Ph.D. is the 2014 Guest Editor of the Special Issue of the Journal of Analytical Toxicology 
(JAT).  The Special Issue will be the October 2014 issue coinciding with the Society of Forensic Toxicologists 
(SOFT) annual meeting in Grand Rapids, MI.  Manuscripts are reviewed in terms of originality, value to the 
field, technical content and clarity.  Complete author guidelines can be found at the JAT website (http://
jat.oxfordjournals.org).  All accepted manuscripts of the October Special Issue in which the lead author is a 
SOFT member will be eligible for consideration of the 2014 Experimental Design and Impact on Toxicology 
(EDIT) Award.  This prestigious award will recognize the lead author of the paper which is judged to show 
excellent scientific experimental design and has a wide impact on the forensic toxicology field. 

 

 

 JAT DEADLINES: 

Title and abstract submissions due February 28, 2014 

Completed manuscripts due March 14, 2014 

Publication will occur October 2014 
 



DÙç¦Ý   ® Ä   ã« �  Ä �óÝ  
Send interesƟng “Drugs In The News” arƟcles  

to SecƟon Editor 

 Dwain Fuller, B.S., D‐FTCB, TC‐NRCC 

Dwain.Fuller@va.gov 
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Sometimes well-intentioned actions 
result in unintended consequenc-
es. The field of study known as 
“game theory” is a formal investiga-
tion and description of such things, 
(i.e. when player A makes a certain 
move, how does player B re-
spond?). Many times player A is a 
government and its law while play-
er B represents the people affected 
by the law. When a government, 
player A, moves to influence or 
force people to do one thing, the 
people, player(s) B, often adjust 
their strategy and end up doing 
something that was unintended by 
player A. While this may sound like 
a segue into a discussion of the 
merits and drawbacks of the recent 
U.S. healthcare legislation, the fo-
cus is in fact on the other side of 
the globe; Russia. 
 

In 2003 Rus-
sia began a 
major crack-
down on the 
trafficking and 
production of 
heroin, pre-
sumably in a 
good-faith 
effort to cur-
tail its use. 
However, 
heroin users 
turned to oth-
er opiate 
sources for 

their needs. Clandestine chemists 
soon began to convert codeine, 
which until June 1, 2012 was avail-
able over-the-counter in Russia, to 
desomorphine, also known as Kro-
kodil, or “Crocodile” in English. 
Many sources assert that the pecu-
liar name comes from the scaly ap-
pearance of the skin that often re-
sults from desomorphine abuse. 

However, it seems more likely that 
the name derives from one of the 
chemical precursors of desomor-
phine, α-chlorococide, which when 
spoken aloud sounds reminiscent 
of “crocodile”. 
 

Desomorphine is a derivative of 
morphine in which the 6-hydroxyl 
and the 7, 8 double bond have 
been reduced. Desomorphine is 
not a new drug; it was patented in 
1932 and is reported to be around 
8-10 times more potent than mor-
phine, with a fast onset and short 
duration of action. As was the 
case with crack cocaine, the com-
bination of increased potency and 
shorter duration of action, may be 
the recipe for higher addiction lia-
bility. 
 
Desomorphine can be synthesized 
from codeine in a reduction reac-
tion similar to that of reducing 
ephedrine/pseudoephedrine to 
methamphetamine; employing red 

Krokodil and the Law of Unintended Consequences 

SubmiƩed by Dwain Fuller, SecƟon Editor 
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phosphorous and iodine. One ac-
count of the clandestine synthesis 
is that 5 – 10 codeine-containing 
tablets are boiled with paint thin-
ner and lighter fluid or gasoline, 
along with hydrochloric acid, io-
dine, and red phosphorous ob-
tained from the striking surface of 
matchboxes. This reportedly re-
sults in a suspension of desomor-
phine along with all the reactants, 
solvents, and precursors. 
 
Desomorphine has gained media 

notoriety due to the severe tissue 
necrosis that is often associated 
with its use. The cause of the tis-
sue necrosis is most likely not 
from the drug itself, but rather the 
chemical impurities that remain in 
the mixture after it is prepared 
from codeine. Besides the direct 
effect of these harsh chemicals on 
veins and tissue at the injection 
site, unfiltered particulate matter 
may be transported some distance 
from the injection site before caus-
ing a thrombosis. The effects of 
desomorphine are short-lived, yet 
the synthesis from codeine can be 
accomplished in less than one 
hour, therefore addicts tend to in-
ject the quickly-prepared drug mix-

Page 7  

ture with no prior purification. It is 
this author’s observation that due 
to the addiction liability of the drug 
along with its short duration of ac-
tion, Krokodil abusers may also, as 
is seen with heroin, be “skin-
popping” the drug to extend its ef-
fects and ward off withdrawal. This 
would, of course, further exacer-
bate the tissue necrosis. Regard-
less, the effects of these injections 
can be devastating to the underly-
ing tissue, as the accompanying 
pictures, which are rather tame by 

comparison to 
many on the web, 
will attest. 
 

At this writing, the 
use of desomor-
phine in the Unit-
ed States seems 
to be minimal. 
News accounts of 
its presence in the 
U.S. are largely 
unverified. An ad-
mittedly unscien-
tific poll of at-
tendees of the 
Elmer Gordon Fo-

rum at the SOFT meeting in Orlan-
do, failed to identify anyone who 
had encountered it. A monograph 
produced by the U.S. Drug En-
forcement Administration (DEA) in 
October 2013 states that in 2004 
two exhibits were identified as des-
omorphine and none since. 
 
Perhaps the fact that codeine is not 
available over the counter in the 
U.S., along with the media frenzy 
of the terrors of this drug, will pre-
vent it from taking hold in the U.S. 
In the meantime, desomorphine 
and its deuterated analog are now 
commercially available, should la-
boratories wish to be proactive in 
developing methods for its detec-
tion and quantitation. 

 
References and Further Read-
ing 
 
Flesh-eating “zombie” drug ‘kills 
you from the inside out’. CNN 
Health. http://
www.cnn.com/2013/10/16/health/
krokodil-zombie-drug/ . Accessed 
11/19/13 
 

Gahr M, Freudenmann RW, et al. 
“Krokodil” – Revival of an Old 
Drug with New Problems. Sub-
stance Abuse and Misuse, 2012, 
47:861-863 
Desomorphine. Wikipedia. http://
en.wikipedia.org/wiki/
Desomorphine . Accessed 
11/12/13 
 

Grund JPC, Latypov A, Harris M. 
Breaking Worse: The emergence 
of krokodil and excessive injuries 
among people who inject drugs in 
Eurasia. International Journal of 
Drug Policy 2013. 24: 265-274 
 
Desomorphine. Drug Enforcement 
Administration. October 2013 
http://www.deadiversion.usdoj.gov
/drug_chem_info/desomorphine.p
df .  
 

Krokodil and the Law of Unintended Consequences (Continued) 
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Introduction 
The Dietary Supplement Health 
and Education Act of 1994 
(DSHEA) states that manufacturers 
are responsible for ensuring that 
the contents of a dietary supple-
ment and its label information are 
accurate before reaching the pub-
lic. However, a supplement manu-
facturer is not required to get FDA 
approval prior to marketing or sell-
ing its product.  The FDA is re-
sponsible for taking action against 
dietary supplement manufacturers 
only after their products reach the 
market and are found to be misla-
beled, contaminated, or formulated 
to intentionally contain prescription  
drugs or other illegal pharmaceuti-
cals.  Testing only occurs for a 

small percentage of products and 
may only be initiated after an ad-
verse event report.  In the period 
January 2004 through December 
2012, 51% of drug recalls were for 
dietary supplements, yet this recall 
rate is believed to under-represent  
the products on sale with unap-
proved ingredients.1   

The dietary supplement industry 
has continually developed, market-
ed and sold products containing 
ingredients that are not listed on 
the label.  Many of these products, 
such as those marketed for weight 
loss, advertise the rapid elimination 
of weight or water weight and the 
reduction of bloating and swelling.  
Previously, other laboratories have 
detected the presence of the pre-
scription diuretic bumetanide in an 
over the counter dietary supple-
ment marketed as a diet aid.2  Diu-
retics may be used by athletes to 
excrete water for rapid weight loss 
and/or to mask the presence of oth-
er banned substances.  Because of 
their abuse by athletes , diuretics 
have been included on the banned 
substance lists of many sporting 
organizations including the World 
Anti-doping Agency3 and are rou-
tinely included in testing by anti-
doping laboratories.4  Strict liability 
regulations in sport require athletes 
to be responsible for what they put 
into their bodys.  Thus, administra-
tion of a product that is mislabeled 
or contaminated could result in a 
positive drug test and subsequent  
banning from competition.   Addi-
tionally, administration of misla-

beled or contaminated products 
may pose health risks. 
 
Recently, the supplement Hydra-
vax® was tested at Aegis Sciences 
Corporation. Hydravax® (Fig-ure 1) 
claims to be “the most powerful 
and effective ONE DOSE DAILY - 
high  potency  diuretic  weight  
loss solution ever developed.”   
Although its label touts that the 
product is “pharmaceutical grade,” 
it does not list any prescription diu-
retic among its ingredients (Figure 
2).  Triamterene is a prescription 
potassium-sparing diuretic used 
alone or with other medications to 
treat hypertension and edema 
(fluid retention), which may be 
caused by a variety of conditions 
including liver or heart disease.4  It 
causes the kidneys to eliminate 
unneeded water and sodium from 
the body into the urine, but reduc-
es the loss of potassium.  Minor 

Dietary Supplement Tests PosiƟve for PrescripƟon DiureƟc 
SubmiƩed by Amy B. Cadwallader, Ph.D., Melinda K. Shelby, Ph.D., Elizabeth M. Stapleton, 

BS, Lora McCord, MS, David L. Black, Ph.D., DABFT 

 Aegis Sciences CorporaƟon, Nashville, TN 

Figure 2. Hydravax® label showing ingredients. 

Figure 1. Hydravax® dietary supple-
ment purchased from metabolicnutri-
tion.com and tested for triamterene.  



Page 9  Volume 37,  Issue 4  

Dietary Supplement Tests PosiƟve for PrescripƟon DiureƟc (ConƟnued) 

A) 

B) 

C) 

Figure 3. GC/MS Selected Ion Monitoring of Hydravax®  a.) Supplement containing triamterene  b.) wash  c.)  triamterene 100 µg/mL 
standard.  



side effects include vomiting, dizzi-
ness, and headache.  More severe 
side effects include electrolyte im-
balances which can lead to hyper-
kalemia.  These can be increased 
with kidney failure or dehydration.     

Case Study #1 
A urine specimen tested positive 
for the banned substance triam-
terene, a prescription diuretic, and 
the donor claimed he never took 
the drug.  He was, however, taking 
a dietary supplement, Hydravax®, 
that he subsequently sent to Aegis 
for testing.   Aegis tested the ath-
lete’s Hydravax® product.  Be-
cause the product received was 
an opened container, Aegis inde-
pendently purchased Hydravax® 
with the same lot # and expiration 
and tested the sealed product. 
 

Case Study #2 
A fitness instructor and bodybuild-
er was disqualified from a fit-
ness/bodybuilding contest after 
testing positive for triamterene.  
She disputed the finding, claiming 
to be ‘all natural’ and said that she 
did not use any pharmaceutical 
products.  She did state that she 
used the dietary supplement Hy-
dravax® prior to her competition.  
She contacted Aegis because she 
saw announcements of our previ-
ous Hydravax® test results.  She 
sent in her opened bottle of Hydra-
vax® for testing.  Aegis tested the 
athlete’s Hydravax® product (it 
was the same lot # as the other 2 
bottles tested).    
 

Materials and Methods 
The two Hydravax® products were 
submitted for testing from two sep-
arate clients.  Additionally, an in-
dependent product was purchased 
from www.metabolicnutrition.com .  
All three Hydravax® products have 
the same lot # and date of expira-
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tion.  The triamterene reference 
standard was purchased from Al-
tech (Deerfield, Illinois). 

Upon receipt of the dietary supple-
ments, the products were photo-
graphed and documented utilizing 
chain of custody procedures.  The 
contents of the supplement bottles 
were weighed (total number of 
pills).  For standard sample pro-
cessing, 10 pills (unless 10 pills are 
not available) were taken and ho-
mogeneously mixed; specimens 
were analyzed in duplicate 100mg 
aliquots of mixed sample.  Howev-
er, in case study #2 only three cap-
sules were tested because that is 
all that was available from the cli-
ent.  For extraction, 1mL of metha-
nol was added to each 100mg 
sample aliquot of Hydravax®, the 
samples were vortexed 30 sec-
onds, rotated 10 minutes, allowed 
to sit at room temperature for 45 
minutes, vortexed for 30 seconds, 
rotated 10 minutes, and centrifuged 
10 minutes at 3000rpm.  A 50 µl 
portion of the extracts was pipetted 
into vials, appropriate internal 
standards and controls (100 ug/mL 
retention time standard/calibrator) 
were added, the samples were 
dried down and derivatized with N-
Methyl-N-(trimethylsilyl)trifluoro-
acetamide/iodotrimethylsilane 
(MSTFA/ITMS).  Finally, the sam-
ples were analyzed via GC/MS 
(Agilent 6890 GC and 5975 MS). 
 
 

Results 
For Case #1, Aegis tested the do-
nor’s Hydravax® product and de-
tected the presence of triamterene 
at approximately 8000 ppm (data 
not shown).  Additionally, Aegis 
purchased an independent product 
(same lot #) and detected triam-
terene at approximately 8000 ppm, 

as well (Figure 3).  For Case #2, 
Aegis tested the athlete’s Hydra-
vax® product and detected the 
presence of triamterene at approx-
imately 7800 ppm (data not 
shown).   
 

Conclusion 
Aegis tested three different bottles 
of Hydravax®, all the same lot #, 
two of which were previously 
opened.  Aegis detected the pre-
scription diuretic triamterene at 
approximately 8000 ppm in each 
of the Hydravax® supplements.  
The concentrations of triamterene 
detected in the Hydravax®’s prod-
ucts are not consistent with inad-
vertent contamination. 
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The United States is a nation of 
mass opioid consumption, and the 
fallout is profound.  Statistics as-
sert that, although the U.S. com-
prises only 4.6% of the world’s 
population, residents consume 
80% of the global supply of opi-
oids including 99% of the hydroco-
done produced.1-3 The nation has 
come a long way since 2000 when 
the Joint Commission noted in its 
pain management standards 
“there is no evidence that addic-
tion is a significant issue when 
persons are given opioids for pain 
control.”4 In 2010, enough opioid 
medications were sold in the U.S. 
to give every adult the equivalent 
of hydrocodone 5 mg every 4 
hours for 1 month, a 300% in-
crease in sales over 11 years.5 
With the chronic use of opioids for 
non-cancer pain, we are now fac-
ing an epidemic with increasing 
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rates of drug overdose death, 
emergency department visits, and 
misuse for nonmedical reasons.  
 

In this age of opioid inundation and 
overexposure, the practice of pain 
management presents numerous 
challenges.  Several drugs utilized 
for pain are not therapeutically opti-
mal as a first-line choice and have 
a high potential for abuse.  Many 
clinicians have reported potential 
diversion of these medications and 
concurrent illicit drug use, which 
exemplifies the need for compli-
ance monitoring. One pain man-
agement center reviewed eighteen 
months of data and found that 
14.7% of patients were potentially 
diverting drugs, 28.7% were posi-
tive for nonprescribed or illicit 
drugs, and the total rate of oral opi-
oid misuse was 40%.6,7 A recent 
study by Quest Diagnostics indi-
cates aberrant urine drug test re-

sults in 60% of pain management 
specimens tested.8 Consequently, 
routine urine drug testing (UDT) 
has been incorporated into nation-
al and state guidelines for practi-
tioners who utilize opioids in the 
management of chronic pain.9  
 

However, UDT presents many ad-
ditional considerations, including 
determinations of which medica-
tions and metabolites to include in 
analysis, methodology (immun-
oassay versus mass spectrometry 
methods), and frequency of test-
ing.  Healthcare practitioners may 
not be familiar with the importance 
of mass spectrometry testing for 
opioid normetabolites, and there is 
a common misconception that par-
ent drugs should usually (if not 
always) be detected in urine speci-
mens of patients taking opioids 
habitually.  The limitation that 
many laboratories are still not rou-

tinely including 
opioid normetab-
olites in their 
testing profiles 
compromises 
the efficacy of 
drug testing in 
clinical practice, 
though some 
laboratories spe-
cializing in pain 
management 
have begun im-
plementing such 
testing in recent 
years. Given 
these considera-
tions, and the 

frequency of opioid prescribing 
and abuse, it is prudent for labora-
tory experts and healthcare practi-
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Figure 1. Metabolism of Hydrocodone, Codeine, and Oxycodone10 
The normetabolites (norhydrocodone, noroxymorhone, and norcodeine) are specific bi-
omarkers for their respective parent drugs; whereas, hydromorphone, oxymorphone, dihydro-
codeine, and morphine are metabolites that are commercially available in prescription drug 
products.   



tioners to carefully examine the 
disposition of normetabolites in 
human specimens submitted for 
drug testing. 
 

Depending on the enzymatic path-
way, the opiate metabolism yields 
unique biomarkers specific to par-
ent drug ingestion (normetab-
olites) or pharmaceutically active 
compounds that are commercially 
available (Figure 1).10 For exam-
ple, in addition to its specific bi-
omarker norhydrocodone, hydro-
codone is metabolized to hydro-
morphone (Dilaudid®, Exalgo®) 
and dihydrocodeine (Synalgos-
DC®, Trezix®).  It is a fairly com-
mon occurrence that UDT results 
exhibit high concentrations of me-
tabolites without any evidence of 
the parent drug, making it difficult 
to distinguish which drug was in-
gested. Furthermore, failure to 
consider metabolite testing can 
result in false negatives, which 
may unfairly implicate diversion or 
noncompliance. 
 

In clinical practice, patients suffer-
ing from chronic pain may be tak-
ing medications or ingesting food 
items that can interfere with the 
metabolism of opioids.  Concur-
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rent use of CYP3A4 inducers can 
rapidly metabolize parent drugs to 
their respective normetabolites, re-
sulting in the absence of parent 
drug in a UDT result.11 In such cas-
es, patients may not be experienc-
ing pain relief, as the normetabo-
lites are not usually therapeutically 
active. The impact of drug-drug in-
teractions may be underestimated, 
with clinicians identifying interaction 
potential in less than half of cas-
es.12 In addition, many CYP3A4 
inducers are commonly employed 
in clinical practice, especially in 
pain management, including anti-
convulsants (e.g., carbamazepine, 
oxcarbazepine, phenytoin, and 
phenobarbital) for neuropathic pain 
syndromes, antiretrovirals for HIV/
AIDS (e.g., amprenavir, efavirenaz, 
and nevirapine), topiramate for mi-
graine prophylaxis, and the dietary 
supplement St. John’s Wort for de-
pression.13-16 For example, one of 
our practices (a palliative care clinic 
with a high HIV-positive population) 
recently reported that a number of 
their patients on efavirenz-based 
regimens were describing inade-
quate pain relief; additionally, the 
clinic noted that one of their pa-
tients had unexpectedly tested neg-
ative for prescribed opioids fentanyl 

and oxycodone following immuno-
assay screening.  Upon further 
investigation by testing with mass 
spectrometry methods, the nor-
metabolites norfentanyl and no-
roxycodone were the only com-
pounds present.  This scenario 
further demonstrates the need for 
normetabolite testing and confir-
mation by mass spectrometry, as 
normetabolites may not be detect-
ed on immunoassay screening, 
leading to false negatives.17-19  
 

A study examining urine speci-
mens obtained from patients tak-
ing prescription opioids revealed 
943 patients (14.4%) and 702 pa-
tients (12.2%) had UDT results 
that were positive for norhydroco-
done and noroxycodone respec-
tively, in the absence of any de-
tectable parent drugs (Table 
1).17,20  Furthermore, pain manage-
ment patients frequently presented 
with urine specimens that were 
positive for the normetabolite only 
without any other metabolites de-
tected.17,20  In many of these cas-
es, detection of normetabolite as a 
unique biomarker with other phar-
maceutically-available metabolites 
assisted with interpretation of pa-
tient compliance. 

Examining Reasons for Normetabolite Validity in  
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Table 1. Relative Parent and Normetabolite Distribution for Opiate and Opioid Drugs17,20 

 *Other metabolites may also be present. 
 **EDDP is 2-ethylidene-1,5-dimethyl-3,3-diphenylpyrrolidene (normetabolite of methadone). 
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Drug/Metabolite # Positives % Parent without 
Normetabolite 

% Parent + Normetab-
olite 

% Normetabolite 
without Parent* 

% Normetabolite with-
out Parent or Other 

Metabolites 
Codeine/ Norcodeine 275 81.8 15.3 2.9 2.2 
Hydrocodone/ Norhydroco-
done 6538 17.8 67.7 14.4 8.9 

Oxycodone/ Noroxycodone 5748 17.2 70.5 12.2 6.1 
Buprenorphine/ Norbupren-
orphine 650 4.2 86.8 9.1 9.1 

Fentanyl/ Norfentanyl 314 38.9 31.5 29.6 29.6 
Meperidine/ Normeperidine 451 4.7 45.7 49.7 49.7 

Methadone/EDDP** 150 18.7 73.3 8.0 8.0 



 

Other studies have focused on 
excretion patterns of oxycodone 
and hydrocodone following single-
dose administration and found that 
normetabolites have higher peak 
concentration and longer detection 
times than their respective parent 
drugs.21-23 Some specimens con-
tained only metabolites later in the 
excretion phase, more specifically 
after 24 hours post-dosing.22-23 
However, it is notable that some 
specimens revealed only nor-
metabolites present very early on 
in the excretion pattern, as quickly 
as six hours following dosing of 
immediate-release hydrocodone 
20 mg.23 These studies were lim-
ited to a small number of healthy 
volunteers; therefore, the rapidity 
with which normetabolites may be 
detectable in absence of parent 
drug remains mostly unknown in 
the larger pain management popu-
lation, and practitioners should 
use caution when using testing 
programs which are effectively lim-
ited to parent compounds. 
 
As stated previously, normetabo-
lites often do not screen positive 
on immunoassay, due to low or 
non-existent cross-reactivity. Most 
opiate and opioid immunoassays 
are targeted to parent drugs, with 
cross reactivity to normetabolites 
typically less than 0.1%.17, 24-28 For 
instance, norhydrocodone is com-
monly omitted entirely from listed 
cross-reactivity on immunoassay 
package inserts. This is extremely 
problematic, given the high preva-
lence of normetabolite-only re-
sults.   
 
Of note, normetabolite testing is 
not offered by every laboratory 
that performs confirmatory testing 
by mass spectrometry methods, 
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as there is a lack of direct financial 
incentive.  Nevertheless, normetab-
olite testing is crucial for assessing 
opioid compliance.  A false nega-
tive can jeopardize the patient-
provider relationship and cause un-
due duress for the patient.  Non-
compliance is often documented in 
the patient’s medical record, hin-
dering the ability to seek care from 
other providers.  Therefore, it is crit-
ical that providers assess whether 
or not a laboratory offers normetab-
olite testing through mass spec-
trometry and utilize test results ac-
cordingly. 
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No, Dorothy, synthetic canna-
binoids are not just strong marijua-
na! This is the message we, as 
toxicologists, must repeatedly tell 
the media and inform the public. 
Just because some of these drugs 
can be purchased over-the-
counter as bath salts, it does not 
mean that they are free of highly 
toxic side effects and the capacity 
to cause death both directly and 

indirectly. This case involved the 
synthetic cannabinoid, XLR11, an 
aminoalkylindoles, the largest 
group of synthetic cannabinoids 
among the 7 major structural 
groups often used to describe the 
chemical structures of synthetic 
cannabinoids. These groups in-
clude: naphthoylindoles (JWH-
018, JWH-073, and JWH-398), 
naphthoylmethylindoles, naph-

thoylpyrroles, naphthylmethyl-
indines, phenylacetylindoles (or 
benzoylindoles) (e.g., JWH-250), 
cyclohexylphenols (e.g., CP 
47,497), and classical canna-
binoids (e.g., HU-210).  Some sci-
entists break the seven structural 
groups listed above into three 
groups: classical cannabinoids, 
cyclohexylphenols and aminoalky-
lindoles. 

 



Case Study  
A group of 6 young men and wom-
en in their mid-20s were out so-
cializing one evening. On their 
way home, one of the passengers 
pulled out a bag containing a veg-
etable-like material described as a 
“synthetic cannabinoid.” She pro-
ceeded to roll a “joint” and began 
passing it around for her friends to 
share. The driver took 3 “hits” from 
the joint and passed it along to 
another friend. 
 

After smoking the synthetic canna-
binoid, the driver allegedly ran 3 
stoplights and then, according to 
the police report … failed to nego-
tiate a curve, crossed over the 
double yellow line in the middle of 
the roadway, crossed through the 
northbound lane, continued over 
the sidewalk, striking several vinyl 
posts. According to the accident 
reconstruction report, “… there 
was no physical evidence on the 
road that indicated the driver at-
tempted to negotiate the curve… 
no physical evidence of a critical 
speed yaw, no scuffing from rota-
tion and no skid marks that would 
have indicated that the driver took 
any defensive or protective action 
prior to the impact.  
 

The accident reconstruction report 
indicated that the movement of the 
car, just prior to hitting the tree, 
was pretty much a straight line 
from its position where it left the 
bend in the highway till the time 
the car came to rest, lodged 
against the tree.  One survivor tes-
tified at the grand jury hearing that 
the driver was unable to hear or 
respond to the shouts of his name 
from his fellow passengers. This 
most likely was due to a continued 
decrease in his level of conscious-
ness, due to the intensifying effect 
of the synthetic cannabinoid. In-
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stead of slowing down, at one time 
prior to the crash, one grand jury 
witness testified that she perceived 
the car speeding up. This speeding 
up most likely represented a further 
decrease in consciousness as the 
driver passed from semi-
consciousness to unconscious-
ness, where he was no longer able 
to support his body in any way and 
his center of gravity changed, as he 
slumped forward on the steering 
wheel causing his foot to further 
depress the accelerator pedal. 
 

The witness who testified at the 
grand jury hearing testified that she 
fell asleep following one “hit” of the 
synthetic cannabinoid, and the driv-
er inhaled at least 3 hits of the 
same synthetic cannabinoid.  
 

The driver exhibited a continuum of 
descending levels of conscious-
ness which culminated in his inabil-
ity to respond to commands or con-
trol the motor vehicle he was driv-
ing. This is a very different scenario 
from simple impairment which most 
often presents itself with a driver 
weaving from left to right or cross-
ing over a white or yellow line on 
the highway. The driver did not 
weave while driving, instead, he 
appears to have been frozen be-
hind the wheel and unable to move, 
steer, break or take any other de-
fensive action which might have 
averted the collision with the tree. 
The lack of skidmarks or any indi-
cations of the driver’s attempt to 
control the vehicle were absent, 
indicating that the driver was not 
conscious during the time his vehi-
cle left the road and headed for the 
tree. This is reinforced by the driv-
er’s inability to respond to his name 
or to recognize the gravity of the 
impending collision with the tree. 
 

The crash resulted in the deaths of 

2 passengers and caused one 
young woman to become para-
lyzed from the waist down, a tragic 
ending for a group of friends out to 
enjoy themselves for the evening. 
The driver has been indicted for 
vehicular homicide. 
 

Why is smoking synthetic can-
nabinoids is more dangerous 
than smoking marijuana? 
The structures of synthetic canna-
binoids differ markedly from the 
structures of naturally-occurring 
cannabinoids that are found in the 
marijuana plant, Cannabis Sativa. 
Currently, most synthetic canna-
binoids fall into one of seven major 
structural groups: naphthoylin-
doles (JWH-018, JWH-073, and 
JWH-398), naphthoylmethylin-
doles, naphthoylpyrroles, naph-
thylmethylindines, phenylacetylin-
doles (or benzoylindoles) (e.g., 
JWH-250), cyclohexylphenols 
(e.g., CP 47,497), and classical 
cannabinoids (e.g., HU-210).   
Some scientists classify the 
groups into three categories: clas-
sical cannabinoids, cyclohexylphe-
nols and aminoalkylindoles, the 
largest group, and the group to 
which XLR11 belongs. In contrast 
to the naturally-occurring canna-
binoids which have a dibenzopy-
ran nucleus and contain no N in 
their structure, 4 of the remaining 
6 classes are indole derivatives 
and the remaining 2 are naphthyl-
derivatives. Using the 3-group 
classification, the structures of 
common synthetic cannabinoids 
are shown in the accompanying 
table, which was graciously pro-
vided by Heather L. Harris, MFS, 
JD, D-ABC, to whom I am very 
grateful. 
 

The indoles are related to the 
structures of LSD and dimethyl-
tryptamine (DMT) which most like-
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ly contributes to their increased 
potency and hallucinogenic ef-
fects, in comparison to naturally-
occurring cannabinoids. 
 

The names or designations of the 
synthetic cannabinoids frequently 
have been derived from their dis-
coverer or manufacturer. HU-210 
is named for Hebrew University, 
where it was synthesized by Ra-
fael Mechoulam in the 1980s. The 
CP compounds, or cyclohexylphe-
nols, were developed by Pfizer 
pharmaceutical company as pain 
relievers in the late 1970s and 
named CP for Charles Pfizer, with        
CP-47, 497 representing the pro-
totypical drug. The class of amino-
alkylindoles frequently bear the 
initials JWH, representing Clem-
son University Prof. John W.  Huff-
mann who first developed the 
JWH series in the late 1990’s. This 
series originally included JWH-
018, JWH-073, and JWH-200. An-
other class of synthetic canna-
binoids, the phenylacetyliIndoles, 
often bears the designation RCS, 
which stands for Research Chemi-
cal Suppliers, of which RCS-8 is a 
prototypical example. Other syn-
thetic cannabinoids include the 
benzoylindoles, which may bear a 
designation beginning with AM, 
which stands for Alexandros 
Makryannis, a synthetic organic 
chemist. Typical synthetic canna-
binoids from this series include 
AM-694, AM-2201 and AM-1221. 
Agents designated as “Win” such 
as Win-55,212-2, an aminoalkylin-
dole, were developed by Winthrop 
Labs., which used to be known as 
Sterling-Winthrop Pharmaceutical 
Company. Winthrop went on to 
synthesize more than 100 amino-
alkylindole derivatives. 
 

If the structures of synthetic 

Page 16 

cannabinoids differ so much 
from marijuana, why are they 
called cannabinoids? 

 

According to the federal analog act, 
a controlled substance may be de-
scribed as an analog of another 
group of illicit drugs if: 
 

 1. the chemical structure of which 
is substantially similar to the 
chemical structure of a controlled 
substance in schedule I or II, and  

2. which has a stimulant, depres-
sant, or hallucinogenic effect on 
the central nervous system that 
is substantially similar to or 
greater than the stimulant, de-
pressant, or hallucinogenic effect 
on the central nervous system of 
a controlled substance in sched-
ule I or II or  

3. with respect to a particular per-
son, which such person repre-
sents or intends to have a stimu-
lant, depressant, or hallucino-
genic effect on the central nerv-
ous system that is substantially 
similar to or greater than the 
stimulant, depressant, or halluci-
nogenic effect on the central 
nervous system of a controlled 
substance in schedule I or II. 

 

In addition to binding to the CB-1 
cannabinoid receptors in the brain, 
synthetic cannabinoids have a de-
pressant, or hallucinogenic effect 
on the central nervous system that 
is substantially similar to or greater 
than the depressant, or hallucino-
genic effect of THC on the central 
nervous system. Some have called 
this class of drugs synthetic mariju-
ana, but this terminology should be 
avoided as it implies that these 
drugs are “just potent marijuana” 
and this could not be further from 
the truth! 
 

And so my fellow forensic toxicolo-
gist colleagues, this is my story 
about the dangers of synthetic 
cannabinoids, and I’m sticking to 
it! 
 

Some Useful References on – 
Synthetic Cannabinoids (many are 
cited in a Google search) 
 
1. Crews, Bridgit O., Synthetic 

Cannabinoids The Challeng-
es of Testing for Designer 
Drugs, Clinical Laboratory 
News, 2013; 39 (2) Digital 
edition on the AACC web-
site, accessed Oct. 6, 
2013.http://www.aacc.org/
publications/cln/2013/february/
Pages/Cannabinoids.aspx?
PassThru=ok&PersonID=2063
39#.UfxOA3CkzHE.gmail 

2. Hermanns-Claussen, M., 
Kneisel, S., Szabo, B. et al, 
Acute Toxicity Due to the Con-
firmed Consumption of Syn-
thetic Cannabinoids: Clinical 
and Laboratory Findings, Ad-
diciton 1-12, 2012. 

3. Wells, Daina L and Ott, Carol 
A,  The “New” Marijuana, Ann 
Pharmacother 2011;45:414-
7.Published Online, 15 Feb 
2011, theannals.com, DOI 
10.1345/aph.1P580 

4. Drug Enforcement Administra-
tion, Department of Justice, 
Schedules of Controlled Sub-
stances: Temporary Place-
ment of Three Synthetic Can-
nabinoids Into Schedule I, 
Federal Register Volume 78, 
Number 71 21858-21861,  21 
CFR Part 1308  Friday, April 
12, 2013) From the Federal 
Register Online via the Gov-
ernment Printing Office 
[www.gpo.gov] 

5. Presley, BC, Janssen-Varnum, 
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SA, and Logan, BK.  Analysis 
of Synthetic Cannabinoids In 
Botanical Material: A Review 
of Analytical Methods and 
Findings.  Forensic Sci Rev 
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2013; 25:27. 
6. United Nations Office on Drugs 

and Crime, Synthetic Canna-
binoids in Herbal Products 26 
page monograph, 2010 or 2011. 
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Drowning? (Part II) 
SubmiƩed by Joe Kahl, George Hime, Bruce Hyma, M.D, jkahl@miamidade.gov  

 Miami‐Dade Medical Examiner Department, 1851 NW 10th Avenue, Miami, FL 33136 
This article is a follow up to “Drowning?” published in ToxTalk, Volume 35, Issue 3 (12/2011)(1) 

Introduction 
Dichloromethane (methylene chlo-
ride, DCM) is a colorless volatile 
organic compound used primarily 
as a commercial and industrial 
paint remover, degreaser, aerosol 
propellant, and solvent.(2) Due to 
its high volatility, it poses an acute 
inhalation hazard which can result 
in potential blackouts, optic neu-
ropathy and, hepatitis. Adding to 
its damaging effects, DCM metab-
olizes to carbon monoxide in the 
body, leading to carbon monoxide 
poisoning with prolonged expo-
sure at high concentrations.(3) 

 

It has been documented that ma-
terials containing DCM have been 
used to strip paint, degrease valve 
fittings, and remove corrosion on 
SCUBA tanks.(4)  When doing so, 
it is necessary to ensure no resid-
ual DCM enters the dive tank 
through the air intake fittings. 
When filling SCUBA tanks, the air 
quality surrounding the compres-

sor must be free of any volatile 
organic compounds to guarantee 
none is introduced into the tank. 
 

Case History 
The body of a 60-year-old female 
was recovered from the sea off 
River Bay, Saint Lucy, Barbados 
after she failed to surface following 
a scuba diving expedition. She 
was a member of a small group of 
divers who had indicated prior to 
the dive that she would like to re-
turn to the surface approximately 
10-15 minutes into the 60’ dive. 
After giving an “OK” signal to her 
dive buddy, she was given permis-
sion to dive alone.  According to 
her computer’s dive profile (Figure 
1), she descended for about 2 
minutes to 42’ where she presum-
ably started to experience prob-
lems, ascended briefly to 27’ acti-
vating an ascent alarm, and then 
fell to 66’ 3 minutes into the dive; it 
is believed that she became un-
conscious during this descent. 

One minute later, she fell to 90’ to 
the ocean floor until she was re-
covered 14 minutes later by 
members of her dive group. Her 
body was recovered with the 
facemask still in place, but with 
the air supply disconnected.  

 

Autopsy 
During the autopsy, it was noted 
that the brain and lungs were 
moderately edematous and the 
stomach contained approximately 
one liter of a watery fluid. The 
cause of death was determined 
to be drowning; however, the fac-
tors precipitating the terminal 
event required further investiga-
tion. Biological specimens includ-
ing blood, vitreous humor, brain, 
and liver were collected and sent 
to the Miami-Dade Medical Ex-
aminer Toxicology Laboratory for 
a comprehensive toxicological 
analysis.  Upon receiving, the 
specimens were stored at  4°C 
before being submitted for analy-
sis.   

 



Postmortem Toxicology 
The drugs identified in the blood 
and liver homogenate (Table 1) 
were consistent with medications 
taken by the decedent for a cold. 
After these initial toxicological find-
ings were reported, it was request-
ed that the SCUBA tank the victim 
used during her dive be sent to the 
Miami-Dade Medical Examiner 
Toxicology Laboratory for further 
testing. 
 

Upon arrival of the SCUBA tank, it 
was signed into evidence and sub-
mitted for analysis. A SCUBA reg-
ulator with a first stage, a primary 
and alternate second stage, a 
pressure gauge console, and a 
low pressure inflator hose was in-
stalled to the tank valve, and it 
was noted that 825psi of air re-
mained in the tank. A specialized 
adapter was fitted to the low pres-
sure inflator hose for a controlled 
flow to transfer a sample of the 
tank contents to a headspace vial. 
The case was analyzed by SPME-
GC/MS alongside a DCM standard 
for retention time comparison 
(Figure 2). After analyzing the da-
ta, it was determined that DCM 
was present in the dive tank. 
 

Quantification of DCM/
Discussion 

The question of the source of 
DCM has been answered, but the 
questions of how it was introduced 
and how much DCM was intro-
duced in the tank still remain un-
answered. Knowing this might pro-
vide an answer as to whether it 
was intentional or an accident; 
was this homicide or an accidental 
exposure to the toxic gas? 
 

In an attempt to quantify the gase-
ous DCM in the tank, the Miami-
Dade Medical Examiner imple-
mented an adaptation of its 
“Volatile Substances Quantitation 
by HS-GC-FID” method modified 
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to work with a gas instead of liquid 
volatiles.   
 

Methodology 
1mL aliquots of pure liquid DCM 
(n=4) and Chloroform ISTD (n=6) 
were added to a series of separate 
20mL HS vials and capped. After 
equilibrating to room temperature 
(22.5°C) for thirty minutes, known 
volumes of DCM headspace (50, 
100, 250, and 500µL) were respec-
tively transferred to 4 empty sealed 
HS vials with a gastight syringe for 
use as calibrators. Using another 
gastight syringe, 100µL of Chloro-
form headspace were transferred 
to each of the 4 “calibrator” HS vi-
als as well as to two empty capped 
HS vials for the case sample and a 
blank.   
 

To sample a known volume of the 
contents of the SCUBA tank at at-
mospheric pressure, a modified 
250mL glass bulb with a rubber sy-
ringe port was pressurized with the 
gas from the tank and then allowed 
to slowly vent to atmospheric pres-
sure. Using a gastight syringe, 
250µL were transferred to a HS vial 
containing 100µL of Chloroform 
headspace as described above. 
The blank, calibrators, and case 
sample were submitted for analysis 
and a calibration curve was created 
from the area response of the DCM 
peak relative to that of the Chloro-
form ISTD.   
 

Preliminary data showed linearity 
with R2=0.9999.  Unfortunately, the 
DCM peak area response for the 
case sample was lower than that of 
the lowest calibrator. In further cali-
brations, the addition of a 10µL 
DCM headspace calibrator and the 
removal of the highest DCM head-
space calibrator (500µL) will give a 
better representation of lower con-
centration linearity to incorporate 
the case sample response into the 
lower linear range. The results from 

this analysis are only the first step 
because the peak area response 
is relative to the actual concentra-
tion of DCM in both the headspace 
of the calibration curve vials and 
the dive tank. A series of complex 
calculations must be completed to 
accurately measure the concentra-
tion of DCM in the headspace of 
each vial, and then a back calcula-
tion must be made to compensate 
for the total volume of pressurized 
air in the SCUBA tank. 
 

Theory 
Using the Antoine Equation(5) for 
DCM and Chloroform ISTD at a 
given temperature, 

ln(P) =  A –        B          

T + C 
A, B, and C are coefficients specif-
ic to each volatile compound(5) 

P = Pressure (kPa) 

T = Temperature (°C) 

P can be calculated and used to 
solve for n in the Ideal Gas Law 
Equation. 

PV = nR 

P =  Pressure of gas (kPa)            

V = Volume (L)T                                   
n = # of mols                                

T = Temperature (K)  

R = 8.314 L·kPa·mol-1·K-1 
 

Using the published coefficient 
values (Table 2), the number of 
mols of DCM in the 19mL availa-
ble headspace in the vial was cal-
culated to be 4.065x10-4 at 
22.5°C, giving a concentration of 
1.817 μg/μL. From this, the con-
centration of DCM in each of the 
HS vials with their respective vol-
umes of HS gas introduced (10, 
50, 100, 250μL) was calculated 
(Table 3).  
 

Additional testing will be per-
formed to estimate the total 
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amount of DCM in the SCUBA 
tank based on the tank volume, 
the volume of compressed gas 
normally contained in this size 
SCUBA tank, and the concentra-
tion of DCM determined in the gas 
sample. Due to the complexity of 
these calculations, any feedback 
and/or assistance in this proposed 
methodology would be greatly ap-
preciated.  
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If your laboratory uses Agilent GC/
MS instruments, an improvement 
in chromatographic results using 
selective ion monitoring (SIM) can 
be achieved by capturing analyte 
specific ion Groups in designated 
windows. By minimizing the num-
ber of ions in Groups, the instru-
ment will have more time to collect 
data for specific analytes; as a re-
sult there is an improvement in  

 

Click on the SIM Parameters to 
bring up Edit SIM Parameters 
(Figure 2). Click on “Add New 
Groups” to specify which analytes 
will be monitored in a specific 
Group. Click on Add/Modify Ion 
and proceed to enter the ions m/z 
to be monitored for a specific 
Group or analyte. In the example 
shown in Fig 2, the Group is Oxa-
zepam, with a retention time at 

9.60 min and there are 
five m/z (457, 459, 462, 
513, and 519).   
 

In our benzodiazepine 
assay, the chromato-
graphic peak shapes were 
greatly improved when 
the ions monitored were 
divided into 8 Groups, as 
compared to 3 Groups 
(See Figures 3 and 4 for a 
comparison of Oxazepam 
peak shape). Grouping 
chromatograms with 8 
Groups versus 3 Groups 
are shown on Figures 5 
and 6. Fewer ions/Group 
means more scans/peak 
which improves peak 
shape (Figure 4); i.e., less 
fronting and tailing and 
better accuracy and preci-
sion. For an in depth dis-
cussion, see Agilent 
Technical Notes [1-3].  
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peak shape (see below).  
 

Addition of more analyte specific 
ion masses is accomplished by in-
structing the ChemStation® soft-
ware to “Add New Groups” on the 
interface (see Figures 1 and 2). On 
the Instrument Control page, click 
on the quadrapole icon which 
brings up the MS SIM/Scan Param-
eters page (Figure 1 see arrow).  

 

 

Improving Agilent GC/MS Chromatographic Quality:  
Increased Scans/Analyte with RTL  

SubmiƩed by Szbolcs Sofalvi, MSChE, ssofalvi@cuyahogacounty.us 

 Cuyahoga County Regional Forensic Science Laboratory & Medical Examiner’s Office 
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Figure 1  

 



Fig. 3 Oxazepam (10 ng/mL) in Group 2 has 28 
ions on Fig. 6  

Page 23 
 

Improving Agilent GC/MS Chromatographic Quality:  
Increased Scans/Analyte with RTL  (ConƟnued) 

Calculating Scan #: 
 
Collecting less than five data points is not even suffi-
cient for qualitative work, whereas quantitative report-
ing requires ten data points (scans) on a peak accord-
ing to Agilent [4]. The difference in scan number for 
28 ions (4.3) versus 5 ions (24) is shown using the 
equations below: 
 
Approximate PWbase (peak width) = 0.060 min 
 
PWbase=0.060 min/1  (60 sec/min)(1000 ms)/sec) = 
3600 ms 
 
Time spent to collect 1 ion = (3600 ms)/(28 ions)=129 
ms 
 
# Scans = (129 ms)/(Dwell Time) 
              =(129 ms)/(30 ms)=4.3 
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Figure 2 
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Approximate PWbase (peak width) = 0.060 min 
 
PWbase=0.060 min/1  (60 sec/min)(1000 ms)/sec) = 720 ms 
 
Time spent to collect 1 ion = (3600 ms)/(5 ions)=129 ms 
 
# Scans = (720 ms)/(Dwell Time) 
              =(720 ms)/(30 ms)=24 
 
Collecting over seventeen data points results in excellent chromatographic 
quality (e.g., minimizing tailing factor, improved resolution, etc.), provides 
better ion ratios which reduces the number of manual integrations neces-
sary to fix a possible ion ratio failure, and goes beyond the minimum scan 
# requirement (10) of the manufacturer for quantitation [4].  
 
 
Use of Retention Time Locking: 
The down side to improving peak shape by increasing the number of ion 
Groups is that when chromatographic conditions change (e.g., shortening 
column length or replacing the column) then retention time values have to 
be re-configured for each Group.  This is a time-consuming process and 
not practical during a busy lab schedule. Because this is a significant 
chore, the analyst may choose to use fewer Groups with more ions, and a 
resultant loss of chromatographic quality. The good news is that by using 
Retention Time Locking (RTL), the retention times for specific analytes will 
remain unchanged, even though chromatographic conditions have 
changed (e.g., clipping column).  By offsetting the column inlet pressure, 
RTL allows for retention times to remain essentially unchanged.  As is 
shown in Figure 5, with RTL in place, clipping 4 ft from a column changed 
the inlet pressure from 16.0 to 12.7 psi which allowed for retention times 
for all benzodiazepines analyzed to remain practically constant.  
 
The details of how to apply RTL can be found at reference 5.  
 
We appreciate the assistance of Dr. Dan Isenschmid in bringing this 
“Tidbit” to our attention. 
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Fig. 5 RTLock Applied to Benzodiazepine (MTBSTFA) Analysis in Eight Groups 
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Fig. 6 Benzodiazepine (MTBSTFA) Analysis in Three Groups Fig. 6 Benzodiazepine (MTBSTFA) Analysis in Three Groups 

 



Forensic Science International  
Vol 231 Sep 2013 

 
McIntyre et al reported 10 postmor-
tem cases where hydroxyzine was 
detected. In 5 of the cases, the pe-
ripheral blood concentration was 
between 0.07 and 0.24 mg/L. Hy-
droxyzine was considered to be an 
incidental finding in these cases. In 
the other 5 cases, the peripheral 
blood hydroxyzine concentration 
was between 1.3 and 3.0 mg/L; 
these cases were judged to be po-
tential hydroxyzine intoxication 
cases. The mean central to periph-
eral blood ratio was 0.92 ±  0.25 
(n=6). The average liver to periph-
eral blood concentration ratio was 
13.8 ± 6.2, suggesting the potential 
for postmortem redistribution of the 
drug. 
 
Arndt et al used LC-tandem mass 
spectrometry to measure ethyl glu-
curonide (EtG)  in 11 hair treat-
ments from 8 manufacturers. EtG 
concentrations ranged from 0.07 to 
1.06 mg/L. The presence of EtG in 
these hair treatments raised the 
possibility of external contamina-
tion of hair with EtG if these treat-
ments had been used. 
 

Journal of Forensic Sciences  
Vol 58, July 2013 

 
Pressman and Caudill reviewed 26 
articles on alcohol blackout to de-
termine whether it meets Frye or 
Daubert standards of evidence as 
a defense in criminal cases. This 
included: 10 experimental studies 
of alcohol administration to known 
alcoholics; 2 studies where black-
outs were to be induced with mild 
or moderate levels of intoxication; 
10 studies where subjects had a 
history of blackouts by medical or 
criminal history; and 4 studies of 
self-reported blackouts in college-
age students. They concluded that 
there is no objective method to 
confirm the presence of a blackout. 
In addition, only short-term 
memory is impaired and other cog-
nitive functions such as planning 
and attention are not impaired. 
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Varlet et al proposed the measure-
ment of carbon monoxide (CO) by 
head space gas chromatography-
mass spectrometry as an alterna-
tive to measuring carboxyhemoglo-
bin (COHb) by spectrophotometry. 
They measured CO and COHb in 
blood specimens from 15 living in-
dividuals and 25 postmortem cases 
to establish a cutoff for normal and 
abnormal CO concentrations. Their 
data suggested normal cutoffs of 1 
µmol/mL for living individuals and 
1.5 µmol/mL for postmortem cases. 
CO concentrations greater than 3 
µmol/mL in postmortem cases were 
associated with clear CO poison-
ing. 
 
Journal of Analytical Toxicology  

Vol 37 June 2013 
 

Cone et al examined the metabo-
lism and excretion patterns of ox-
ycodone, oxymorphone, noroxyco-
done and noroxymorphone follow-
ing administration of a single 20 mg 
dose of sustained release oxyco-
done to 12 individuals. The maxi-
mum urine concentration of hydro-
lyzed oxycodone ranged from 277 
to 10,751 ng/mL; the maximum 
concentration of hydrolyzed oxy-
morphone ranged from 46.2 to 
5743 ng/mL. Oxycodone appeared 
in the first collection period (0-2 hr. 
post dose). Noroxycodone also ap-
peared in this first collection period 
at similar concentrations to oxyco-
done. In subsequent urine collec-
tions, the noroxycodone concentra-
tion exceeded the oxycodone con-
centration. Noroxycodne and oxy-
morphone were detectable for a 
longer period than oxycodone. Ox-
ycodone and noroxycodone were 
excreted as free products while ox-
ymorphone appeared primarily as a 
conjugated product.   
 
Journal of Analytical Toxicology  

Vol 37 July-August 2013 
 

McIntyre et al reported 3 cases in-
volving methamphetamine where 
both antemortem and postmortem 
specimens were available for anal-
ysis. The peripheral postmortem 

blood to antemortem blood meth-
amphetamine concentration ratio 
was 1.51 ± 0.049 mg/L for the 3 
cases. In 2 of these cases, am-
phetamine was also present; the 
peripheral postmortem blood to 
antemortem blood amphetamine 
concentration ratio was 1.50. 
These data indicate that postmor-
tem redistribution of methamphet-
amine and amphetamine occurs. 
 

Journal of Forensic Sciences  
Vol 58 Sep 2013 

 
Martin et al published a review of 
the literature on the impairing ef-
fects of alcohol as it pertains to 
driving. Included in the review 
were laboratory studies, driving 
studies, both on a closed course 
or on the road, epidemiological 
studies and individual variables 
such as age, sex and tolerance. 
As expected they concluded that 
as the blood alcohol concentration 
rises, the magnitude of impairment 
also increases. Whether or not 
impairment is observable depends 
on the complexity of the task.   
 

Journal of Forensic and Legal  
Medicine  

Vol 20, May 2013 
 

Chandrakanth et al looked at post-
mortem vitreous humor electrolyte 
concentrations in 114 cases where 
the exact time of death and post-
mortem interval were known. No 
statistically significant differences 
were found in electrolyte concen-
trations between eyes, between 
males and females and between 
age groups. Although sodium and 
chloride concentrations decreased 
slightly and potassium concentra-
tions increased slightly with in-
creasing postmortem interval, 
there was no cor-
relation between 
these concentra-
tions and post-
mortem interval. 

FROM  THE  TOX ICOLOGY   L I T ERATURE    
SubmiƩed by Barry Levine, Ph.D., DABFT 
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The Young Forensic Toxicologists 
(YFT) Committee would like to 
thank all who participated in the 
YFT events at the SOFT 2013 An-
nual Meeting in Orlando.   
  

The week started with the YFT 
Symposium which was attended 
by more than sixty young scien-
tists. Following a social hour, the 
formal program began with a wel-
come from SOFT President, Dan 
Anderson. Next, the 2012 YFT/ 
Leo Dal Cortivo Poster and Oral 
Presentation Award winners, 
Claire Kaspar and Brian Waters, 
provided an update on their re-
search. The evening concluded 
with Garett M. Berman (Attorney/
Florida Traffic Safety Resource 
Prosecutor) and Matthew J. Ol-
szewski (Florida DUI Group Law 
Firm) joining committee member 
Sarah Urfer to lead an interesting 
discussion on the effect that new 
marijuana legislation may have on 
toxicology casework. 
  

On Monday the committee hosted 
a half-day workshop titled 
“Identifying and Publishing Quality 
Research for the Bench Level Sci-
entist.” The committee would like 
to thank Jeri Ropero-Miller, Jeff 
Teitelbaum, Laureen Marinetti, 
Elizabeth Kiely, and Ed Cone for 
assisting and presenting at the 
workshop. 
  

On Tuesday approximately twenty 
college students from across the 
country attended the SOFT Stu-
dent Enrichment Program (SSEP). 
The committee would like to thank 
Bruce Goldberger, Dan Anderson, 
Kevin Shanks, Dennis Siewert, 
Katie Miller, Ann Marie Gordon, 
Sabra Botch-Jones, Kara Allen, 

and Julia Pearson for sharing their 
knowledge and experiences in Fo-
rensic Toxicology with the at-
tendees.  The students were en-
thusiastic and eager to learn more 
about our field and their questions 
led to some great discussions. 
  

The committee hosted its first Pro-
fessional Development Fair on 
Tuesday evening. The goal of this 
event was to provide an opportuni-
ty for attendees to meet with rep-
resentatives of organizations to 
learn more about academic pro-
grams, board certification, continu-
ing education, and new career op-
portunities. The event was open to 
all meeting attendees. The com-
mittee thanks all of the organiza-
tions and individuals who partici-
pated in this new event. We have 
begun the process of planning and 
promoting the Professional Devel-
opment Fair for the 2014 SOFT 
meeting and hope many of you will 
participate in this event.  
  

The final event hosted this year by 
the committee was the SOFT YFT/ 
Leo Dal Cortivo Poster and Oral 
Presentation Award Competition 
which included a prize of $1000 
and a free registration at a future 
SOFT meeting. Approximately six-
ty eligible participants submitted 
an abstract and indicated they 
wished to be considered for the 
award. There were many great 
presentations and the committee 
thanks all who participated. The 
2013 winners were announced at 
the closing ceremonies and are as 
follows: 
 

 Rachel Y. Barnett from Frank-
lin County Coroner's Office for 
her poster titled “What’s Up, 

DOC?-A Case Report.” 
 
 Nichole Bynum from RTI Inter-

national for her presentation 
titled “The Evaluation of Laser 
Diode Thermal Desorption 
(LDTD) for High Throughput 
Analysis in Forensic Science” 

  

The YFT Committee aims to en-
courage young forensic toxicolo-
gists to join SOFT and actively 
participate in annual meetings; 
facilitate networking opportunities 
among young forensic toxicolo-
gists, particularly among first time 
meeting attendees; and promote 
training and educational opportuni-
ties for young forensic toxicolo-
gists. Please help us spread the 
word about our committee and en-
courage any eligible scientists that 
may be interested in our events to 
participate. They can learn more 
about us at our link on the SOFT 
website or by contacting us direct-
ly at softyft@gmail.com. 
  

We will be planning another edu-
cational and fun YFT program for 
the SOFT 2014 Annual Meeting in 
Grand Rapids and hope many of 
you will participate in our events. 

 

The Young Forensic Toxicologists CommiƩee 
SubmiƩed by Jayne Thatcher, Ph.D. 

 



Alprazolam – Alabama’s Most 
Prevalent Drug in DUID Cases 

 
Curt E. Harper*, Justin Sanders, 
and Kristen Ellis, Alabama Depart-
ment of Forensic Sciences.   
  
Historically, marijuana has been 
the most prevalent drug in DUI/D 
cases in Alabama and remains the 
most prevalent drug in many 
states.  For the first time, alprazo-
lam (prevalence rate = 21%, medi-
an conc. = 74 ng/mL) has sur-
passed marijuana as the most fre-
quently encountered drug 
(excluding ethanol) in driving cas-
es.  95% of alprazolam-positive 
cases were Caucasian. It is not 
surprising to see alprazolam and 
hydrocodone in combination since 
benzodiazepines are often taken 
by pain patients to improve sleep, 
relax musculature, and relieve 
anxiety that may be attributed to 
the sensation of pain. 78% of cas-
es involved polydrug use and hy-
drocodone was the most common 
additional drug found (37%). An 
emphasis should be placed on 
public awareness and education of 
law enforcement and the judicial 
system regarding the increase in 
alprazolam use among drivers.   
 
Quantitation of Ethanol and 
Identification of Other Volatiles 
by Headspace Gas Chromatog-
raphy with Simultaneous Flame 
Ionization and Mass Spectro-
metric Detection. 
   
Dustin Tate Yeatman, MS*,  Nich-
olas B. Tiscione, MS, Ilene Alford, 
MS,  Xiaoqin Shan, PhD, Palm 
Beach County Sheriff's Office, Joe 
Kahl, BS, Miami-Dade Medical 
Examiner Department.  
 
Ethanol is the most frequently 
identified compound in forensic 
toxicology. Although confirmation 
involving mass spectrometry is 
desirable, relatively few methods 
have been published to date.  Oth-
er volatiles commonly abused as 
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inhalants are identified by non-
specific methods or confirmed sep-
arately using mass spectrometry. 
This study describes development 
and validation of a novel technique 
that utilizes a capillary flow technol-
ogy (CFT) splitter to simultaneously 
quantitate and confirm ethyl alcohol 
and identify inhalants by flame-
ionization (FID) and mass spectro-
metric (MS) detection following 
headspace sampling and gas chro-
matographic separation. 
 
Case Management in a DUI Lab: 
Effect on Drugs Reported.   
 
Nicholas B. Tiscione, MS*, Xiaoqin 
Shan, PhD, Dustin Tate Yeatman, 
MS, Palm Beach County Sheriff's 
Office.   
 
This study evaluates the decision 
to implement a protocol for limiting 
drug testing based on ethanol con-
centration. This case management 
strategy is supported by the known 
impairment of ethanol at higher 
concentrations, difficulty assigning 
a level of contributing impairment 
from drugs in the presence of high 
ethanol levels, and the likelihood 
that the drug results may be sup-
pressed at trial. Although the re-
sults of this study support the as-
sertion that such protocols lead to 
under reporting drugs in DUI cases, 
these results definitively demon-
strate that for the majority of cases, 
95% in our study, the drugs detect-
ed are not significant and do not 
warrant the significant increase in 
testing required with blood drug 
screens (BDS). Furthermore, our 
study indicates that a high drug 
positivity rate, 58% of those cases 
that would not have originally re-
ceived a BDS in our study, does 
not necessarily mean that those 
drug results are meaningful. More 
research should be conducted with 
quantitative drug results and case-
work impact of BDS protocols be-
fore recomending that all DUI labs 
abandon them, as current studies 
only discuss drug positivity rates 

and not whether the drug results 
would be meaningful to the case. 
 
Arizona DUID and Cannabis: 
Three Case Reports Covering 
Observed Driving Behaviors, 
Some D.R.E. Evaluations and 
Toxicological Results in Arizona 
Drivers. 
   
Chester Flaxmayer, Forensic Alco-
hol Science & Technology (FAST), 
Scottsdale, AZ.   
 
An Admin Per Se statute enables 
law enforcement to detain, arrest, 
examine, and draw blood from 
drivers stopped for suspicion of 
driving under the influence of 
drugs in Arizona. These cases 
show some of the issues that arise 
from such a law and the types of 
driving behavior, field and DRE 
performance, and blood concen-
trations of THC or its metabolite 
found in the blood of Arizona driv-
ers.  
 
On Human Ethanol Pharmacoki-
netics:  Time to Maximum Con-
centration and the Elimination 
Phase; Categorization of Pro-
files 
 
Michael R. Corbett and Kelsie 
Burnley, University of Ontario In-
stitute of Technology, Mississau-
ga, ON, Canada 
 
Michael Corbett presented on eth-
anol pharmacokinetics from his 
breath alcohol testing of people for 
court purposes in Canada. By two 
hours, all subjects (n=796) 
reached their maximum alcohol 
concentration (median: 23 
minutes) and 99.2% were in their 
elimination phase (median: 25 
minutes). Pharmacokinetic profiles 
were categorized: 65.6% were in a 
linear elimination phase by the first 
measurement after drinking, and 
14.2% had a plateau component. 
The study contributes scientific 

SOFT/AAFS  DÙç¦Ý   �Ä�  DÙ ® ò ®Ä¦  S� ® �Ä ã ® ¥ ® �  S � Ý Ý ®ÊÄ ,  SOFT  
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support for a two-hour presumption 
used in some jurisdictions in the 
United States for applying a post-
incident alcohol test result to a re-
cent prior incident.            
 
Recommendations for Toxicolog-
ical Investigation of Drug Im-
paired Driving and Motor Vehicle 
Fatalities 
 
Barry K. Logan, Kayla J. Lowrie, 
Jennifer L. Turri and Jillian Yeakel, 
Center for Forensic Science Re-
search and Education, Frederic Rie-
ders Family Renaissance Founda-
tion, Willow Grove, PA, USA, Jen-
nifer F. Limoges*, New York State 
Police Forensic Investigation Cen-
ter, Albany, NY, USA, Amy Miles, 
Wisconsin State Laboratory of Hy-
giene, Madison, WI, USA Colleen 
Scarneo, Department of Safety-
Division of State Police, Concord, 
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NH, USA, Sarah Kerrigan, Sam 
Houston State University, Hunts-
ville, TX, Laurel Farrell, Toxicolo-
gist/Consultant, Longmont, CO, 
USA    

 
Drug impaired driving is a signifi-
cant traffic safety problem in the 
United States and around the 
world. Forensic toxicology labora-
tories involved in this type of case-
work have a wide variety of capa-
bilities and resources, and oper-
ate under varying local policies, 
resulting in large differences in the 
scope of testing performed. The 
presentation discussed a series of 
consensus recommendations in-
tended to provide forensic toxicol-
ogy laboratories with guidelines 
for a minimum standard for the 
analysis of drug impaired driving 
casework. A demographic, analyti-
cal capabilities and current re-

sources survey of 96 laboratories 
performing DUID testing gave rise 
to a two tiered approach for the 
recommendations for testing. Tier 
1 compounds represent the most 
prevalent drugs which are capable 
of being detected with available 
commercial immunoassays and 
standard cut-off concentrations 
and confirmed using gas or liquid 
chromatographic instrumentation. 
Tier 2 are drugs recognized to be 
relevant to impaired driving inves-
tigations but may be less frequent-
ly encountered, only of regional 
significance, and/or beyond the 
routine capability of many labora-
tories. The goal is provide a 
framework in which DUID case-
work may be standardized and to 
encourage laboratories to adopt 
this standard approach.   
 
 

Volume 37,  Issue 4  

SOFT/AAFS Drugs and Driving ScienƟfic Session (ConƟnued) 

D �Ý ® ¦Ä�Ù  DÙç¦Ý  CÊÃÃ® ã ã � �   çÖ��ã�  
SubmiƩed by Sumandeep Rana, M.S.,  CommiƩee Chair 

At the most recent SOFT Meeting 
in Orlando, the Designer Drugs 
Committee (DDC) organized a half 
day workshop entitled “Pharma-
cology and Toxicology of Synthetic 
Cannabinoids.”  With over 200 
participants, this was the most at-
tended workshop at SOFT 2013.  
Much important information was 
conveyed at the workshop includ-
ing the high binding affinity of 
these compounds to both CB1 and 
CB2 receptors, the activity of the 
compounds and prominent metab-
olites, and the wide range of seri-
ous clinical effects that synthetic 
cannabinoids cause in users.  Dr. 
Robert Kronstrand provided an 
overview of the in vitro and in vivo 
toxicity studies that have been 
performed on synthetic canna-
binoids.  Of particular note was the 
presentation by Dr. Michael 
Schwartz of the CDC, where he 
discussed many serious cases of 
synthetic cannabinoid toxicity in-
cluding four cases of acute kidney 
injury in XLR-11 users.  Also, Dr. 

Jeff Moran discussed the metabo-
lism and toxicity studies that his 
group has performed including 
the challenging method develop-
ment of chiral metabolites.  Addi-
tionally, Dr. Sherri Kacinko gave 
many important websites where 
one can monitor emerging drug 
trends.  All in all, participants left 
the workshop with a better appre-
ciation of the challenges present-
ed by this important class of 
emerging drugs. 
 

DDC is also organizing a half day 
workshop, addressing analytical 
challenges associated with 
emerging drugs, at the upcoming 
Academy (AAFS) meeting to be 
held in Seattle from Feb 17-22. 
This workshop titled “Designer 
Drug Detection in Forensic Toxi-
cology:  From Basics to Brilliant!” 
will focus on the detection of two 
major classes of designer drugs 
(cathinones and cannabimimet-
ics) in forensic toxicology investi-
gations.  

 

The Designer Drugs section on 
the SOFT website now has con-
tent in the Government Reports 
and Published Literature sections, 
and the Drug Monographs contin-
ue to expand.  Over 30 govern-
ment reports are available as PDF 
downloads, and there are several 
hundred citations in the Published 
Literature section, with each cita-
tion linking back to PubMed for 
access to the article abstract.  This 
section should continue to grow at 
a rapid pace.  
  

In addition, there is a Google 
search box located in each De-
signer Drugs section that will re-
trieve results from each specific 
section. 
 

Stay tuned for the latest updates 
regarding DDC activities and new 
features of DDC web pages on 
SOFT web-site in the future is-
sues.  
 

 



www.ssi.shimadzu.com/TQ8030


Last month at the Hilton Baltimore, 
the American College of Medical 
Toxicology (ACMT) was pleased 
to offer its fifth 2-day course in its 
series: “Seminars in Forensic Tox-
icology.”  First started in 2009, 
these courses have teamed foren-
sic toxicologists with medical 
(clinical) toxicologists as faculty, 
and have provided in-depth edu-
cation to both medical and foren-
sic toxicologists who wish to de-
velop and enhance their toxicolog-
ical skills. For those involved, the 
best part has been the cross-
disciplinary networking and collab-
orations between those with differ-
ent training and backgrounds who 
all practice toxicology under one 
guise or another and share a love 
for this exciting discipline.  Some 
of the SOFT members who have 
served as faculty for these cours-
es include Robert Forney, Bruce 
Goldberger, Marilyn Huestis, Yale 
Caplan, Cynthia L. Morris-Kukoski, 
Barry Logan, Robert Middleberg, 
Michael Smith, and Marina Stajić. 
 
ACMT was organized in 1993 as 
the primary organization to serve 
physicians who are Medical Toxi-
cologists. Medical Toxicology is a 
relatively new medical subspecial-
ty that focuses on the diagnosis, 
management and prevention of 
poisoning and other adverse 
health effects due to medications, 
drug overdose, acute drug abuse 
problems, chemical exposures, 
occupational and environmental 
toxins, biological agents and en-
venomations. Board certification 
for physicians in Medical Toxicolo-
gy began in 1975 when a sub-
group of physicians from the 
American College of Clinical Toxi-
cology formed the American Board 
of Medical Toxicology (ABMT) 
who wrote and administered a cre-
dentialing examination for physi-
cians. In 1993 the American Board 
of Medical Specialties (ABMS) for-
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mally recognized Medical Toxicol-
ogy as a medical specialty. A 
group of physicians from the 
American Board of Emergency 
Medicine, American Board of Pe-
diatrics, and American Board of 
Preventative Medicine now over-
see the Medical Toxicology certifi-
cation examination. ACMT repre-
sents the vast majority of physi-
cians who are Board Certified in 
Medical Toxicology. 
 
ACMT publishes the Journal of 
Medical Toxicology, its official 
print journal. This international, 
medline-indexed, peer-reviewed 
journal is dedicated to advancing 
the science and practice of medi-
cal toxicology. The journal pub-
lishes original articles, illustrative 
cases, review articles, and other 
special features. ACMT also 
sponsors the Forum, an online 
interactive moderated discussion 
site that enables members to rap-
idly exchange information, advice 
and comments on clinical devel-
opments, unusual or difficult cas-
es, public policy, and job and 
training opportunities.  
 
In 2010, ACMT started the Toxi-
cology Investigators Consortium, 
better known as ToxIC. This multi-
center research network of more 
than 40 major medical toxicology 
centers across the United States 
has developed a registry of pa-
tients directly treated by medical 
toxicologists at the bedside and is 
organized to conduct multi-center 
research. By November 2013, 
more than 25,000 cases had been 
entered into this registry. Current-
ly the registry is entering more 
detailed information on selected 
patients in a series of sub-
registries that focus on prescrip-
tion opioid misuse, life threatening 
poisonings receiving intralipid 
therapy, North American snake-
bite envenomations, and patients 

with metal on metal hip prosthe-
ses.  
 
Each spring, the ACMT Annual 
Scientific Meeting offers state of 
the art lectures and symposia to 
toxicologists and other interested 
registrants on a wide range of cut-
ting edge topics. Beginning in 
2013, original research abstracts 
were accepted for presentation at 
this conference. The next confer-
ence will be March 28-30, 2014 in 
Phoenix Arizona at the Arizona 
Biltmore. The theme of this confer-
ence is TechnoTox: The Interface 
of Toxicology and Technology. 
Robert Middleberg is one of the 
keynote speakers. More infor-
mation about this conference can 
be found here. A one day precon-
ference symposium entitled: Natu-
ral Toxins Academy: Clinical Appli-
cations of Cutting Edge Research 
will be held on March 27, 2014. 
Note that ACMT’s conference is 
occurring just after the SOT Tox-
Expo™ in Phoenix this year. 
 
In addition to these live confer-
ences, ACMT now offers several 
webinars each month. The core 
webinar is National Case Confer-
ence. a monthly discussion of nov-
el or interesting cases in medical 
toxicology. Hosted by Lewis Nel-
son, MD, the national case confer-
ence is an interactive conference 
of toxicologists across the country 
that discusses uncommon presen-
tations of common cases and un-
common cases. Additional webi-
nars focused on medical specialty 
toxicology applications (e.g. use of 
MRI, hemodialysis), journal clubs, 
and web-based training in environ-
mental toxicology are also availa-
ble on-line. 
 

In 2009 ACMT established the 
Medical Toxicology Foundation 
(MTF). Raising needed funds to 
support research, education and  

AÃ�Ù ® ��Ä  CÊ½ ½ �¦�  Ê ¥  M �� ® �� ½  TÊø ® �Ê ½Ê¦ù   ‐  R � ¥ ½ �� ã ®ÊÄÝ   
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The Society of Forensic Toxicologists (SOFT) Drug Facilitated Sexual Assault (DFSA) Committee is gather-
ing data from laboratories that perform analyses on DFSA cases. This survey is designed to determine the 
most frequently encountered drugs utilized in suspected DFSA cases. By defining these drugs the commit-
tee's intent is to utilize this information to direct research and define any demographic trends in drug use that 
may exist. 
 
The survey is set-up to only take a short time to complete. Respondents will receive a summary of the data. 

The link:  http://www.surveymonkey.com/s/YD5H2GQ   
 
If you have questions about how to complete the survey or if you are not the correct person in your laboratory 
to complete the survey, please contact Laureen Marinetti at  marinettiL@mcohio.org 
 

Movement on forensic science reform/advancement legislation is likely this session.  Senator Leahy is com-
mitted to the passage of a bill.  His staff has been working diligently to garner Republican support to allow 
movement forward in the legislative process.  We have been told that the bill when reintroduced is expected 
to be both bipartisan (Democrat/Republican) and bicameral (Senate/House).  CFSO continues to answer 
questions from all parties working on this legislation to ensure that the forensic science community’s con-
cerns on previous versions are considered and our suggested  changes are considered. 
 

The Society of Forensic Toxicologists and American Board of  
Forensic Toxicology are members of CFSO.  Regular updates  
on CFSO activities and legislation that impacts forensic laboratories 
 is available in CFSO newsletters at http://www.thecfso.org/ 
 

American College of Medical Toxicology (ConƟnued) 

 
development in medical toxicology, the MTF has supported pilot grants and travel awards to foster innova-
tions and mentorship. The 2013 MTF Annual Report can be found here.  
 

ACMT welcomes the opportunity to collaborate and partner with others in the broader toxicology community. 
In our clinical practices, analytical questions often are referred to medical toxicologists for interpretation. 
Many of our medical brethren tend to believe that there is a “tox screen” that detects everything, and don’t 
understand that a urine immunoassay for morphine may not cross react reliably with oxycodone, let alone 
methadone. Unlike many physicians, medical toxicology practice is not procedure-based:  We don’t do sur-
gery or endoscopy or cardiac catheterizations. We do provide guidance in diagnosis and management based 
on toxicological principles, and we offer interpretation of laboratory data. 
 

While initially founded for physicians who were board certified in medical toxicology, ACMT has offered a 
new membership category of “affiliate member” since 2012.  Non-physicians who have a doctorate-level de-
gree and have an interest in toxicology can now apply for membership in ACMT.  We welcome affiliate appli-
cations and inquires. On-line educational materials are available to all members. 
 

Please address any questions to ACMT’s Executive Assistant, Tricia Steffey at tsteffey@gmail.com or by tel-
ephone at 623-533-6340.   
 

Editor’s note: ACMT membership is now available to non physicians. This may be of interest to many SOFT 
members. 
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By now, many of you will have 
already made plans to attend the 
66th Annual Scientific Meeting of 
the American Academy of Foren-
sic Sciences in Seattle, WA. 
Meeting dates are February 17 – 
24, 2014 and the deadline for 
pre-registration is Wednesday 
January 22.  
 

There are a total of four Toxicolo-
gy Section workshops this year, 
covering a wide range of topics 
including analytical strategies for 
detecting designer drugs in busy 
laboratories, forensic laboratory 
management, pharmacology and 
toxicology of novel psychoactive 
substances and root cause analy-
sis.  

 

Monday February 17, 2014 
 

 

M � Ý Ý�¦�   ¥ ÙÊÃ   ã«�  HÊÝã  Ê ¥  SOFT  2013   
SubmiƩed by Bruce Golderger, Ph.D., DABFT 

The SOFT 2013 meeting was a 
huge success.  The scientific pro-
gram was excellent, and the nu-
merous social events provided an 
opportunity for the attendees to 
connect with friends and col-
leagues.  The President’s Recep-
tion, followed by an evening at 
Cirque du Soleil® La Nouba™, 
was enjoyed by all. 
 

I would like to take this opportuni-
ty to thank the members of the 
SOFT 2013 Committee: 
 

Meeting Co-Host: 
Chris Chronister 

 

Scientific Program: 
Michele Merves and  

Matt Juhascik 
 

Workshop Coordinator: 
Chris Chronister and  

Jeri Ropero-Miller 

W1 
8:30 a.m. - 12:00 p.m.   Designer 
Drug Detection in Forensic Toxi-
cology:  From Basics to Brilliant! 
Chair:  Sarah Kerrigan, PhD; Co-
Chair:  Sumandeep Rana, MS 
 

W12 
1:00 p.m. - 4:30 p.m.     Root 
Cause Analysis — When Blaming 
the Analyst Completely Misses 
the Point 
Chair:  Laurel J. Farrell, BA; Co-
Chair:  Marc A. LeBeau, PhD 
 

Tuesday February 18, 2014 
W17 
8:30 a.m. - 5:00 p.m.     Manag-
ing the 21st-Century Forensic 
Science Organizations 
Chair:  Jeri D. Ropero-Miller, 
PhD; Co-Chair:  Jody M. Wolf, 
MS 
 

W18 
8:30 a.m. - 5:00 p.m.   Novel Psy-
choactive Substances 
(NPS): Pharmacology, Toxicology, 
and Case Reports 
Chair:  Alan R. Felthous, MD; Co-
Chair:  Sherri L. Kacinko, PhD 
 

Following the success of the very 
first Toxicology Section Luncheon 
last year, we will repeat this again in 
2014. Last year you will remember 
the heartwarming personal stories 
told by many colleagues. We will 
once again celebrate the contribu-
tions of some rather special mem-
bers of the section. Please remem-
ber to register for this event. It is not 
included in your general registration. 
From the 2014 Program Chairs, we 
encourage you to attend the meeting 
and look forward to seeing you in 
Seattle!  

 

Treasurer: 
Laurel Farrell 

 

Exhibitor Liaison: 
Jarrad Wagner 

 

SSEP / YFT: 
Jayne Thatcher 

 

Audiovisual: 
Frank Wallace 

 

Website Coordinator: 
Matt Juhascik 

 

Volunteer Coordinator: 
Theresa Hippolyte and Liz Zaney 

 

Sunshine / Reiders  
Silent Auction: 
Tate Yeatman 

 

Karla Moore 5K Fun Run: 
Dennis Siewert   

 

Also, the meeting would not have 
been a success without the gener-
ous support provided by the Tier 1 
sponsors - ABSCIEX, Agilent Tech-
nologies, Cerilliant, Immunalysis, 
Randox, Restek, Thermo Scientific, 
UTAK Laboratories and UCT.   
 

Finally, I would like to acknowledge 
the hard work and effort of Bonnie 
Fulmer.  As a devoted member of 
the “SOFT family”, her attention to 
detail is critical to the success of the 
meeting. 
 
See selected pictures from the meet-
ing on page 35. 



 
With the passing of Rodger Lowell 
Foltz on September 20th, 2013, the 
forensic, analytical and mass 
spectrometry communities have 
lost a truly innovative and highly 
valued colleague. 
 
Rodger was raised in Wisconsin, 
received a B.S. degree in chemis-
try from the Massachusetts Insti-
tute of Technology (1956) and a 
Ph.D. in Organic Chemistry (1961) 
from the University of Wisconsin.  
Rodger served as a key Project 
Leader at the Battelle Memorial 
Institute in Columbus Ohio for 20 
years and also served as an ad-
junct professor at Ohio State Uni-
versity.  In 1980, Rodger joined 
the University of Utah as a Re-
search Associate Professor of 
Pharmacology and Toxicology and 
an Associate Director at the Cen-
ter for Human Toxicology.  
 
While at the University of Utah, 
Rodger received numerous re-
search grants and awards from 
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both federal and private agencies, 
including the National Institute on 
Drug Abuse, the Office of Naval 
Research, Hoffman LaRoche, and 
Pfizer, among others.  His re-
search led to the development of 
state-of-the-art mass spectrome-
try methods for analysis of a wide 
array of drugs and their metabo-
lites.  Rodger developed the first 
effective method for the analysis 
of THC and its metabolites in 
blood (1984) and for LSD and me-
tabolites in urine (1988).  These 
methods still serve as the founda-
tion for analytical methods used 
by laboratories today.  Rodger 
was a leader in the use of chemi-
cal ionization mass spectrometry, 
tandem mass spectrometry and 
LC-MS/MS.  His research with the 
National Institute on Drug Abuse 
and National Institutes of Health 
has lead to an improved under-
standing of the effects and analy-
sis of drugs of abuse and poten-
tial new treatment drugs.  During 
his career, Rodger published over 
140 peer-review scientific articles 
and contributed numerous book 
chapters and scholarly reviews to 
the analytical literature, thereby 
achieving both national and inter-
national recognition for his re-
search activities. Rodger was a co
-founder and technical director of 
Northwest Toxicology and later 
Tandem Laboratories. He retired 
as Research Professor Emeritus 
from the University of Utah in 
2009 and moved to Keenan, New 
Hampshire, where he resided until 
his passing this year after a peri-
od of declining health. 
 
Rodger will be fondly remem-
bered for his many professional 

and personal contributions to or-
ganizations such as the American 
Academy of Forensic Sciences, 
Society of Forensic Toxicologists, 
California Association of Toxicolo-
gists (President, 1996-1996), 
American Society of Mass Spec-
trometry, American Association of 
Pharmaceutical Scientists and 
American Chemical Society. For 
many years, Rodger provided a 
regular analytical toxicology litera-
ture review for the California Asso-
ciation of Toxicologist, a valuable 
resource of current methods and 
findings from relevant scientific 
literature. He also served as a 
member of the Editorial Advisory 
Committee for Biological Mass 
Spectrometry (1979-1994). In 
2000, Rodger received the prestig-
ious Gettler Award from AAFS for 
his contributions to analytical and 
forensic toxicology.  Also, Roger 
steadfastly served as a mentor 
and example to his colleagues, 
visiting scientists and many stu-
dents. 
 
Rodger will also be remembered 
by his friends and family for his 
enthusiasm for life and adventure.  
He enjoyed photography, world-
travel, backpacking, hiking and 
excelled in downhill skiing, golf, 
and tennis.  He was often the cat-
alyst for group activities in these 
areas, stimulating a life-long ap-
preciation of these activities in col-
leagues, staff, and students.  
Rodger is survived by Ruth Foltz, 
his wife of 57 years; a son, Dr. 
Richard Foltz and family of Mon-
treal Canada; and a daughter, Ca-
milla Foltz Brandt and family of 
London, UK. 
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Rodger Lowell Foltz, Ph.D. (1934—2013) 
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CommiƩee           CommiƩee Chair 

Advocacy……………………….………….…..…….Bruce Goldberger, Ph.D., DABFT 
ByLaws……………………………..………….…...…………..Yale Caplan, Ph.D., DABFT 
Budget, Finance, and Audit…………...…...….Rod McCucheon, Ph.D., DABFT 
Membership………………………..…....………....…Ruth Winecker, Ph.D., DABFT 
TOXTALK® Editor.…………………………...………...….Yale Caplan, Ph.D., DABFT 
PublicaƟons …………………………......…Dimitri Gerostamoulos, Ph.D., DABFT 
JAT Special Issue…..…………………....Madeline Montgomery B.S., FTS‐ABFT 
Awards...……………………………….…………….….…..…Erin Spargo, Ph.D., DABFT 
MeeƟng Resource……………….……………...………...Peter Stout, Ph.D., DABFT 
Drugs & Driving……………………………..………………………...……Amy Miles, B.S. 
Designer Drugs…………………………………………..………Sumandeep Rana, M.S. 
Policy and Procedure……………………..…………Ruth Winecker, Ph.D., DABFT 
IT CommiƩee………………..…………………..…Bruce Goldberger, Ph.D., DABFT 
ConƟnuing EducaƟon………………………….………...…Ann Marie Gordon, M.S. 
Young Forensic Toxicologists…..……………….………..…Jayne Thatcher, Ph.D. 
Drug Facilitated Sexual Assault………….…Laureen Marineƫ, Ph.D., DABFT 
Ethics………………………………………………………Robert Osiewicz, Ph.D., DABFT 
NominaƟng……………………………..…………....……Marc LeBeau, Ph.D., DABFT 
Strategic Planning……………..…………..…………Jennifer Limoges, M.S., DABC 
ConsorƟum of For. Science OrganizaƟons……….….…..…Laurel Farrell, B.A. 
Vendor Liaison……………..….…….…………………….……….Jarrad Wagner, Ph.D. 
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ExecuƟve Assistant:  Bonnie Fulmer 

TOXTALK® is the official publicaƟon of the Society of Foren‐
sic Toxicologists, Inc.   It  is published quarterly for  its mem‐
bers.  It is each member’s responsibility to report change of 
address  and  email  informaƟon  to  the 
SOFT  AdministraƟve  Office.  To  submit 
arƟcles,  address  and  email  changes, 
please email  TOXTALK@soŌ‐tox.org. 

 

TOXTALK® Deadlines for ContribuƟons: 

February 1 for March Issue 

May 1 for June Issue 

August 1 for September Issue 

November 1 for December Issue 
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            Future S.O.F.T. MeeƟng DesƟnaƟons:     

2014:   Grand Rapids, MI…..Oct. 18‐25th, 2014……..…Ben Kuslikis/Michael Smith 

2015:   Atlanta, GA…………...Oct. 17‐25th, 2015…..…..……………….…...Robert Sears 

2016:   Dallas, TX…………......Oct. 15‐23rd, 2016……......Chris Heartsill/Erin Spargo 

2017:   Boca Raton, FL…...Sept.. 10‐15th, 2017…...Ruth Winecker/Dan Anderson 

2018:   Minneapolis, MN.....Oct. 15‐12th, 2018…….....................Loralie Langman 

2019:   San Antonio, TX……..Oct..11‐18th, 2019…………………………………….……..TBD 

 

 
Meeting Coordinator/Host: 

Ben Kuslikis 
Mike Smith  

  

Scientific Program Chairs   
Laureen Marinetti, Michelle Glinn  

 

Workshop Chairs 
Erin Spargo, Denice Teem  

 

Treasurer  
Marc LeBeau  

 

Vendor Liaison  
Jarrad Wagner  

 

Social Chairs  
Denice Teem and Kim Daily 

 

YFT/SSEP Coordinator 
Jayne Thatcher  

 

Volunteer Coordinator   
Prentiss Jones 

 

SOFT 2014 Website Liaison 
Russell Lewis  

   
Silent Auction Coordinator 

Elizabeth Kiely 
 

Fun Run 
Vincent Papa 

 


