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1. The Role Drug Recognition Experts and Roadside Evaluations Play in

Impairment Investigations

The Role Drug Recognition
Experts and Roadside
Evaluations Play in
Impairment Investigations
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2. Fatigue-Related Impairment and Transportation Safety

Fatigue-Related Impairment
and Transportation Safety

1sportation Satety Boarg

Impasrment: A Look at Causes, Data, and Policies
AAFS 2022, February 21, 2022, Seattle, WA
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3. Recommendations for Toxicological Investigation of Drug-Impaired

Driving and Motor Vehicle Fatalities—2021 Update

Redefining Excellence
in Forensic Science
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Recommendations for Drug Testing in

DUID and Motor Vehicle Fatality Cases —
2021 Update

Amanda L. D’Orazio*, Barry K. Logan, Amanda L.A. Mohr, Aya Chan-
Hosokawa, Curt Harper, Marilyn Huestis, Sarah Kerrigan, Jennifer F.
Limoges, Laura J. Liddicoat, Amy Miles, Colleen E. Scarneo, Karen S. Scott

AEF AP 202l £ B EHIME LA L6532
BB chk 9 BT p] DI R i

AL AR ESFRE
PRI jRARY o T Bl e

o glivadpalin g
B BT S m IR AR E N 2017 Een R iTL AHL A

% &1 > Trazodone £ difluoroethane (DFE) %] ) 3if 5 3 3

g3 o

3

- N F A gvia PFWa - R &fﬁ"iﬁgﬁ{%t\inii =i
i@*%%ﬂnv%iiﬁnj wEE

e~
i s RA DR ER FlRRT
Vot B R AP Y SR ELARB I ELREY 8§37
4 iR 2021 E A E R - B g RARR RS M dp 5] P e A s 2
BERT BT F LWL R I ER ORI BE R BT NES @
*oagnFR AR REER ARG ok 5 2 B 2 SRR

WER > Frpfw s » > {0 7 %’Qﬁ‘;‘_%éﬁﬁéi » I 5 LC-MS/MS



HIFGRAERFFEFL 2o ard &k P 7 i lE K LR
ZorEp el M AP RMISERE R SRR R LB RPIES T L ES
ARY o RBARE 5 o A BH PR A A hehz 4o 0 2021 R A hE R
7 @ Gabapentin #F R 27g 2 i 2 FLB M A - b NI AHEF R 4 0 A
MDMA -~ MDA - oxazepam ~ temazepam ~ oxymorphone ~ hydromorphone

IR AR SRR 215 g Rip B FHE koo T — X B ESAT
2024/2025 & £, 7 o

4. How should we best document cannabis driving impairment and

improve future cannabis policy?
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Toxicology & Drug Safety Expert

* Board-certified diplomate of the American Board of Toxicology
* Toxicology Practice Group Leader at Robson Fo ic, Ing
Case work: civil and criminal case including alcoho
prescription drugs, and drugs of abuse
Member of the National Safety Council’s Alcohol, Drugs, and
mpairment Division
Member of the Society of Toxicology, the American College of
Toxicology, the Society of Forensic Toxicology, and as of today
the American Academy of Forensic Science
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6. Oral Fluid and Drugged Driving Investigations on Impairment
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Oral Fluid and Drugged Driving
Investigations
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7. Drugs and Driving: Polydrug use and prevalence of drugs at different

ethanol concentrations and the impact of stop testing limits
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8. ASB Standards and the Role They Play in Impairment Investigations —

From Testing to Testimony

ASB STANDARDS AND THE ROLE THEY

PLAY IN IMPAIRMENT INVESTIGATIONS:
FROM TESTING TO TESTIMONY

MARC A. LEBEAU, PHD F-ABFT
N
NTIST
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Congratulations!

The American Academy of Forensic Sciences certifies

Yun-Chen Tsao

participated in the following program at the 74th Annual AAFS Conference:

W6 - Impairment: A Look at Causes, Data, and Policies

February 21, 2022
Seattle, WA
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Keynote Address

Thursday, February 24, 12:30 AM-1:30 AM GMT+8
WSCC Ballroom 6BC

Main Conference Information ® Add to calendar

Marc Milstein,

PhD

Overview: Dr. Marc Milstein specializes in taking the leading scientific research on health and
happiness and presents it in a way that entertains, educates, and empowers his audience to
live better. His presentations provide science-based solutions to keep the brain healthy. lower
the risk of dementia, boost productivity and maximize longevity. He earned both his PhD in
Biological Chemistry and his Bachelor of Science in Molecular, Cellular, and Developmental
Biology from UCLA. Dr. Milstein has conducted research on topics including cancer biology
and neuroscience and his work has been published in multiple scientific journals. Dr. Milstein
has been quoted breaking down and analyzing the latest research in popular press such as
USA Today,Huffington Post, andWeight Watchers Magazine. Dr. Milstein's upcoming book “The
Age-Proof Brain” will be published in 2022,

Marc Milstein, PhD

Keep Your Brain Young:

Boost Memory, Mood, Productivity,
Slow Aging and Lower Risk of Dementia

Dr. Marc Milstein
www.drmarcmilstein.com




Plenary Session

=

Plenary Session

Thursday, February 24, 2:00 AM-3:30 AM GMT+8
WSCC Ballroom 6BC
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Donna M. Grogan, Executive Director

K53. Drug Taxonomy in Forensic Science Data for Integration Into Medicolegal Death Investigation ...
r

//’\ Technology K
\(/3 CENTER OF EXCELLENCE -
\./ A program of the National Institute of Justice

Q&A

K53: Drug Taxonomy in Forensic Science Data for
Integration Into Medicolegal Death Investigation Systems

Alex J. Krotulski®*, Donna M. lula2, Agnes D. Winokur3, Jeri D. Ropero-Miller?, Bruce A. Goldberger®

1Center for Forensic Science Research and Education, 2Cayman Chemical, 3DEA Southeast Laboratory,
4RTI International, SUniversity of Florida College of Medicine

AAFS 2022 Annual Meeting - Toxicology Section (Seattle, WA, & Virtual)

CENTER OF EXCELLENCE

NIJ 2’?}{?,’},2’9’”""“"9 @ Forensic Technology
N

STRENGTHEN SCIENCE. ADVANCE JUSTICE
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K54. Postmartem Polysubstance Use Trends in Tramadol-Positive Cases From 2015-2020 in Penns...

Adverse Effects of Tramadol and Concomitant Use

Chat

= Signs associated with tramadol toxicity
—tachycardia, hypertension, Gl irritation, nausea, and agitation 2

Q&A

= Taken with opioids, benzodiazepines, or other CNS depressants can result in
deep sedation, respiratory depression, coma, and death

= Serotonin syndrome from large doses of tramadol or in combination with other
serotonergic drugs

= Serotonin syndrome may present as an altered mental status, tachycardia,
hyperthermia, and neuromuscular hyperactivity.

= High therapeutic doses of tramadol may increase seizure risk

& NMS

) CONFIDENTIAL & PROPRIETARY

K54. Postmortem Polysub-
stance Use Trends in Tra-
madol-Positive Cases From

K57. Respiratory Depressant Effects and Pharmacokinetics of Oral Mitragynine (Kratom) and Oxyco...

Chat

K57. Respiratory Depressant
Effects and Pharmacoki-
netics of Oral Mitragynine
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Simultaneous determination and quantitation of 5 synthetic
cathinones in postmortem blood and urine by LC-MS/MS

Yun-Chen Tsao*?, Hsiu-Chuan Liu?, Ray H. Liu?, Dong-Liang Lin*

!Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of
Justice, Taipei, Taiwan; 2Department of Criminal Justice, University of Alabama at
Birmingham, Birmingham, AL, USA.

Objectives: Concerned with frequent reports on abuse and deaths pertaining to
overdose of synthetic cathinones, this laboratory has developed an effective
LC-MS/MS method for the analysis of five common synthetic cathinones
(N-Ethylpentylone, dibutylone, mephedrone, MDPV and methedrone) in postmortem
specimens to help determine victims’ causes of death.

Methods: For method evaluation, 1-mL drug-free blood (or urine samples) —
fortified with 50-1000 ng/mL of the five analytes of interest along with respective
deuterated internal standards — was used for the liquid-liquid extraction process, first
with the addition of 2-mL 1.5 M Na>COs/NaHCO3 (pH 9.5) buffer for alkalinization.
Extraction was performed with 3-mL
dichloromethane:1,2-dichloroethane:n-heptane:ethyl acetate mixture (1:1:1:1, v/v).
The extract was evaporated and reconstituted, then injected into the LC-MS/MS
system. Chromatographic separation was performed at 50 °C using an Agilent Zorbax
SB-Aq column (100 mm x 2.1 mm, 1.8 pum particle). The mobile phase was consisted
of water (0.1% formic acid) and methanol (0.1% formic acid) at a flow rate of 0.28
mL/min. Mass spectrometric analysis was performed under electrospray ionization in
positive-ion multiple reaction monitoring (MRM) mode. The same protocol was
applied to the analysis of case specimens.

Results: The protocol described above was evaluated and found to achieve the
following analytical parameters for blood samples: (a) average extraction recovery
range: 73.3-108.5%; (b) average matrix effect ranges: 90.3-149.0%; (c) intraday and
interday precision ranges (percent CV): 0.95-12.6% and 1.46-10.9%; (d) intraday and
interday accuracy ranges: 96.7-105.9% and 98.2-103.2%; and (e) calibration linearity
(r?), detection limit, and quantitation limit: >0.999, 0.2-0.5 ng/mL, and 0.5 ng/mL,
respectively. The corresponding parameters achieved for urine samples were as
follows: (a) 74.5-91.8%; (b) 82.5-113.6%; (c) 0.56-9.81% and 1.35-11.3%; (d)
88.6-105.3% and 95.2-102.6%; and (e) >0.999, 0.5 ng/mL, and 0.5 ng/mL,
respectively. This protocol was found effective for the analysis of these synthetic
cathinones in postmortem samples. In 2020, blood specimens (from approximately ???
cases) were found to contain at least one of these five synthetic cathinones with the
following mean concentrations (Lg/mL) and number of cases: N-Ethylpentylone (0.46;
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n = 6); dibutylone (0.36; n = 8); mephedrone (0.73; n = 57).

Conclusions: Synthetic cathinones play significant roles in fatalities and were often
abused simultaneously with ketamine, PMMA and sedative drugs in Taiwan. With no
or limited understanding on these substances’ toxicity, addiction potential, and
withdrawal symptoms, growing use of new psychoactive substances (NPS) is
certainly a critical public health issue. Effective detection and identification of NPS in
the laboratory facilitates data collection, helpful to the formation of supply reduction
and health intervention strategies.
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Introduction

Concerned with frequent reports on abuse and
desths pertaining 1o overdose of synthetic
cathinones, this laboratory has developed an
effective LC-MS/MS method for the analysis of five
common synthetic cathinanes N-Ethylpentylone
(NEP), dibutylone  (DB), mephedrone  (MP),
methylenedioxypyrovalerone  (MDPV)  and
methedrone (MT) in postmortem specimens to help
determine victims' causes of death

Methods

Chromatographic separation was performed at 50 °C
using an Agilent Zorbax S8-Aq column (100 mm x 2.1
mm, 18 um particie). The mobile phase was
consisted of water {0.1% formic acid) and methanol
(0.1% formic acid) at a flow rate of 0.28 mi/min
Mass spectrometric analysis was performed under
electrospray fonization in positive-ion  multiple
reaction monitoring (MRM) mode.

50, 125, 250, 500, 1000 ng/m. spiked standards with 1 mL drug-free
blood or urie and 50 L internal standards (250 ng/ml)
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Reconsttution with the LC mobile phase
0.5 L of the reconsbituted extract was injected to the LC-MS/MS
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Table 1. Retention time, transitions and MS-MS parameters
for each analyte and intemal standard
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Results

The protocol was evaluated and found to achleve the
following analytical parameters for blood samples: (s)
average extraction recovery range: 73.3-108.5%; (b)
average matrix effect ranges: 90.3-149.0%; (c)
intraday and interday precision ranges (percent CV)

095-12.6% and 146-109%; (d) intraday and
interday accuracy ranges: 96.7-105.9% and 98.2-
103.2%; and (e} calibration linearity (%), detection
limit, and quantitation limit: >0.999, 0.2-0.5 ng/mL,
and 05 ng/ml The

ity of Alabama at Birmir

AL, USA.

Conclusions

Synthetic cathinones play significant roles in fatalities
and were often abused simultaneously with ketamine,
PMMA and sedative drugs in Taiwan. With no or limited
understanding on these substances’ toxicity, addiction
potential, and withdrawal symptoms, growing use of
new psychoactive substances (NPS) is certainly & critical
public health issue. Effective detection and identification
of NPS in the laboratory facliitates data collection,
helpful to the formation of supply reduction and health

parameters achleved for urine samples were as
follows: (2) 74.5-91.8%; (b) 82.5-113.6%; {c) 0.56~
9.81% and 135-11.3%; (d) 88:6-105.3% and 95.2-
102.6%; and (e) >0.999, 0.5 ng/ml, and 0.5 ng/ml,
respectively. In 2020, blood specimens were found to
contain at least one of these five synthetic
cathinones with the following mean concentrations
(1g/mL) and number of cases: N-Ethylpentylone
(0.46; n = ); dibutylone {0.36; n = 8); mephedrone
(073;n=57),
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in blood and urine
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Trazodone-Related Deaths in Taiwan During the 2011-2020 Period: A
Report on 591 Fatalities

Yun-Chen Tsao*?, Hsiu-Chuan Liu?, Ray H. Liu?, Dong-Liang Lin*

!Department of Forensic Toxicology, Institute of Forensic Medicine, Ministry of
Justice, Taipei, Taiwan; 2Department of Criminal Justice, University of Alabama at
Birmingham, Birmingham, AL, USA.

Objective: Trazodone is an antidepressant medication used for the treatment of major
depressive disorder, anxiety disorder, and alcohol dependence. Since trazodone is
often present in postmortem specimens from accidental, suicidal, and homicidal
poisoning cases, an effective LC-MS/MS method was developed and applied to the
analysis of this compound in postmortem samples, helpful to determining the causes
of death.

Methods: Postmortem blood specimens were routinely screened for trazodone using
liquid-liquid extraction (by a Toxi-tubes® A protocol), followed by GC/MS,
LC-ion-trap/MS, and LC-QTOF/MS methodologies (including an automated library
search step) developed earlier in this laboratory. Positive specimens were confirmed
for trazodone and quantified by LC-MS/MS using trazodone-de as the internal
standard. This method has been validated and found to achieve 0.005 pg/mL as the
limit of quantitation. Complete autopsy records for these 591 cases were reviewed and
analyzed against analytical findings to reveal key epidemiological data.

Results: Among the 32,140 forensic autopsy cases took place during the period
(2011-2020) included in this retrospective study, specimens collected from 591 cases
were found to contain trazodone. Yearly distributions of these trazodone-positive
cases were: 2020, 33; 2019, 38; 2018, 34; 2017, 60; 2016, 92; 2015, 69; 2014, 81;
2013, 54; 2012, 67; and 2011, 63. Among these 591 fatalities, the mean age was 49.0
(ranging from 21 to 91) and 61.4% male (n = 363). The manners of death for these
cases were 46.5% accident (n = 275), 24.2% suicide (n = 143), 18.1% natural death (n
= 107), 7.3% uncertainty (n = 43), and 3.9% homicide (n = 23); while the causes of
death were 38.2% intoxication — including single and multiple drugs (n = 226),
26.6% hypovolemic and neurogenic shock (n = 157), 21.7% drowning or other
asphyxia (n = 128), 11.0% cardiogenic shock (n = 65), and 2.5% charcoal-burning
suicides or fire disaster (n = 15). Blood trazodone concentrations ranged from 0.01 to
97.0 ug/mL; mean concentrations (with respect to manner of death) were 0.94, 3.21,
0.28, 1.38, and 1.24 pg/mL for accident, suicide, natural death, uncertainty, and
homicide cases, respectively; mean concentrations (with respect to cause of death)
were 2.56, 0.30, 1.07, 0.45, and 2.44 ug/mL for intoxication, hypovolemic and
neurogenic shock, drowning or other asphyxia, cardiogenic shock, and
charcoal-burning suicides or fire disaster, respectively. Alcohol, sedative drugs and
antidepressant drugs were the most commonly companion compounds presented in
trazodone-related cases. Alcohol was detected in 208 cases (35.2%) and the numbers
of cases found to contain other drugs were: 149 for flunitrazepam (25.2%); 147 for
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clonazepam (24.9%); 132 for morphine (22.3%); 122 for codeine (20.6%); 99 for
estazolam (16.8%); 96 for zolpidem (16.2%); 87 for quetiapine (14.7%); 71 for
acetaminophen (12.0%); and 65 for methamphetamine (11.0%).

Conclusion: Trazodone was commonly found in blood specimens collected from
Taiwanese forensic autopsy cases. 61.4% of these 591 fatalities occurred during the
2011-2020 period were male, while the mean age was 49.0. Among these
trazodone-positive cases, the most common manner of death and cause of death were
accident (46.5%) and intoxication (38.2%), respectively. These epidemiological data
reveal important information related to the circumstances and usage of trazodone in
Taiwan.

Key Words: Trazodone, Postmortem toxicology, Epidemiology
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