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Forensic [oxicology

- Toxicology Is a science that
deals with poisons and their
effect.

- Forensic toxicology is the
application of toxicology as it



Different Subgroups of
Toxicology

- Postmortem Forensic
Toxicology

- Human Performance



Testing Approach

. Screening



l/mmunoassa

- Presumptive screening for the following drug/drug classes:

- Methamphetamines
- Benzodiazepines

- Barbiturates

- Cannabinoids

- Carisoprodol

- Cocaine

- Opiates

- Phencylidine

- Zolpidem
- Methadone

- Tramadol

Oxycodone






Accurate and Reliable
lesting Proceaures




Step One — Screening

. Often based on iImmunoassay technology

.- more drug — more binding - more “color”
produced — more instrument detector response




lmmunoassay

i T

L=

4

Immunoassay Analyzer | AIA-60... Abbott Prism Immunoassay analyzer fro... Multiplexing immunoassay analyzer - ... Immunoassay Analyzer Access 2 ... Diesse Chorus Trio Immunoassay An...

Chemiluminescence Ir

CA| (g 1 , W,

A . -
Doris Lee: +86 135 4444 4704 J

Chemiluminescence Immunoass... Immunoassay Systems - Siemens ... AQT90 FLEX Immunoassay An... New & Used Immunoassay Analyzer, Enzyme ... CL-1200i Immunoassay Analyzer - ...

3!%&%’:"3 ﬂ
|~ =]

8= (C
Mobie: +86 157 11714566 Emad: bisenabco@Domail com

Chemiluminescence Immuno... Bench-top immunoassay an... Immunoassay Analyzers ... Immunoassay Analyzers Indu...




Drug Screenin

A EIES

R e e e B ]







Drug Screenin

te

ition of conjuga

Add

s e T W

Rl e L "




Drug Screening




Drug Screening
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Drug Screening




Immunodassay Drug Screening Report

Barbiturates Carisoprodol Cocaine/BE Methamphetamine

Control ID Conc % b/b0 Conc % b/b0 Conc % b/b0 Cone % b/b0 Conc % b/b0 Conc To

22

1000ng/n “ 100ng/ml 29 50ng/ml 24

POSITIVE POSITIVE

Methadone Oxye/M Zolpidem

. Sample report

21 29 38 9 45

HPC 50ng/ml 10ng/ml 100ng/ml 50ng/ml 100ng/ml 48 20ng/ml

% B/BO 95 108 109

Result ND ND ND

None Detected (ND)




Step Two - Confirmat )

0 gas chromatography-mass spectrometry
(GC/MS) or LC/MS or LC/MS/MS

0 drug molecules separated by physical
characteristics




Why confirm ?

0 Is it really necessary to confirm drugs that
tested positive by initial screening tests?

o0 Why can’t the court adjudicate cases based on
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Drug tests & cross
reactivity:
0 screening tests can and do react to "non-target” compounds

0 amphetamines

0 benzodiazepines

BEST pracTICE
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Drug Confirmation
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Drug Confirmation

Extraction
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Drug Confirmation

. Extraction
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Drug Confirmation

Distilled Wate
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Drug Confirmation
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- Various drugs classes




Drug Confirmation

Extraction

GC/MS and LC/MS
Separation
|dentification
Confirmation

Various drugs classes




Drug Confirmation
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Drug Confirmation
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Drug Confirmation
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Drug Confirmation

- Extraction

- GC/MS and LC/MS
- Separation

- |dentification
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Various drugs classes
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Drug Confirmation
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Drug Confirmation

- Extraction )
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Drug Confirmation

- Extraction

- GC/MS and LC/MS

INIGO MONTOYA
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Drug Confirmation

Extraction
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Separation




Drug Confirmation

Extraction

GC/MS and LC/MS

Wi [31#2: METHAMPHETAMINE RI:1187 SIGMA CHEM. L# 41F-0389 MSS1-4-96
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COCAINE RI:2251 SIGMA L#41H0374 MPW 3-23-94

Entry Number 6 from C:\Database\
CAS 1000128-22-2
Melting Point 96
Boiling Point -300
Retention Index 0
Mol Formula C17H21NO4
Mol Weight 303.15
Company ID SIGMA
Miscellaneous Information
Cocaine
IAbundance #6: COCAINE RI:2251 SIGMA L#41H0374 MPW 3-23-94
. 82
Extraction
182
8000
7000
5000
4000 94
42 105
" 3000
Separation
p 2000
51
1000 ‘ ‘ 67 122 198 272
9
152 166 “
om‘_HHmulﬂ_u\lumul O | = O A | S NSO SO S B
m/z--> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310

ldentification
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CO nflrl | 'atlon No structure available for 1000128-22-2



METHAMPHETAMINE RI:1187 SIGMA CHEM. L# 41F-0389 MSS 1-4-96

Entry Number 2 from C:\Database\
CAS 007632-10-2
Melting Point 172
Boiling Point -300
Retention Index 0
Mol Formula C10H15N
Mol Weight 149.12
Company ID SIGMA
Miscellaneous Information
Methamphetamine
IAbundance #2: METHAMPHETAMINE RI1:1187 SIGMA CHEM. L# 41F-0389 MSS 1-4-96
. 58
Extraction
8000
7000
GC/MS and LC/MS
5000
4000
S t- 3000
p 2000 a1
1000 2 65 154
51 77 115 119
S| T !_mlwzqm_m_m_Hm‘_e‘s_%‘?ﬁl‘@?wWmw_m_m_m_H‘_‘%41%‘3‘8_”‘_‘”
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Extraction

GC/MS and LC/MS
Separation
ldentification

Confirmation

PHENCYCLIDINE RI:1918 SIGMA L#113H4009 MPW 5-18-94

Entry Number

CAS

Melting Point
Boiling Point

Retention Index
Mol Formula
Mol Weight
Company ID

80

from C:\Database\

000077-10-1
-300
-300

0

C17H25N
243.2
SIGMA

Miscellaneous Information

Phencyclidine

|jAbundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

a1

55
\“\

67
AN

84

#80: PHENCYCLIDINE RI:1918 SIGMA L#113H4009 MPW 5-18-94

91

117

104 130

1124, 136

|98 AM 110
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143
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152\\!‘\ ‘ M‘\
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I
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242
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No structure available for 000077-10-1
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Extraction

GC/MS and LC/MS
Separation
ldentification

Confirmation

METHADONE RI:2189 LILLY L#2CV27 BRK 4-11-86

Entry Number
CAS

Melting Point
Boiling Point
Retention Index
Mol Formula

Mol Weight
Company ID

45

from C:\Database\

000076-99-3

-300
-300
2189
C21H27NO
309.21
LILLY

Miscellaneous Information

Methadone

|jAbundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

4 57
L

91

‘ 105
\Sﬂ\‘ il

#45: METHADONE RI:2189 LILLY L#2CV27 BRK 4-11-86

165 178 223 294

128 139 152 “L‘ ‘WM 193 208 236 250 265 280 309

115
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m/z--> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310




Extraction

GC/MS and LC/MS
Separation
ldentification

Confirmation

MORPHINE RI:2490 APPLIED SCIENCE L# 4632 MES 04-08-98

Entry Number 120 from C:\Database\
CAS 000057-27-2
Melting Point -300
Boiling Point -300
Retention Index 0
Mol Formula C17H19NO3
Mol Weight 285.14
Company ID APPLIED SC
Miscellaneous Information
Morphine
IAbundance #120: MORPHINE RI:2490 APPLIED SCIENCE L# 4632 MES 04-08-98 4
285

9000

8000

7000

6000

5000

4000

162
3000
215
2000
42 115 124 174 268
70
1000 ‘ ‘ 152 200 256 ‘
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Extraction

GC/MS and LC/MS
Separation
ldentification

Confirmation

ALPRAZOLAM RI:3040 CERILLIANT L#31555-73D JKC 11-15-04

Entry Number 41

CAS

028981-97-7

Melting Point -300
Boiling Point -300
Retention Index 0

Mol Formula C17H13C1N4
Mol Weight 308.08
Company ID CERILLIANT

Miscellaneous Information
Alprazolam

from C:\Database\

|jAbundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

#41: ALPRAZOLAM RI:3040 CERILLIANT L#31555-73D JKC 11-15-04

7

102

89

204

177 245

137
151 163 219

190
, 1‘ H‘H \H‘ !\ wHMH

253

266

“ 293

308

0

m/z-> 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 1

|
1 T
190 200 210 220

P
230 240 25 260 270 280 290 300 310

No structure available for 028981-97-7




Drug |dentification

CYCLOBENZAPRINE RI=2296 SIGMA L97H0455 MSS 5-22-98

AMITRIPTYLINE RI:2246 Cerilliant L# 33378-89E JKC 10-11-05

Entry Number 127 from C:\Database\
CAS 000303-53-7
Melting Point 1
Boiling Point 1
Retention Index 0
Mol Formula C20H21N
Mol Weight 275.17
Company ID SIGMA
Miscellaneous Information
Cyclobenzaprine
IAbundance #127: CYCLOBENZAPRINE RI=2296 SIGMA L97H0455 MSS 5-22-98
58

9000
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1000 215
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m/z--> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280

No structure available for 000303-53-7

Entry Number 195 from C:\Database\
CAS 000050-48-6

Melting Point -300

Boiling Point -300

Retention Index 0

Mol Formula C20H23N

Mol Weight 277.18

Company ID Cerilliant

Miscellaneous Information

Amitriptyline

|jAbundance

9000

8000

7000

6000

5000

4000

3000

2000

1000

42

| 65

77 84 91 101108115 128

#195: AMITRIPTYLINE RI:2246 Cerilliant L# 33378-89E JKC 10-11-05

202
189 ‘ 215

178
A 2223

246 260 275
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No structure available for 000050-48-6




Drug |dentification

IBUPROFEN TETRAHYDROCANNABINOL, Delta-9
Entry Number 718 from C:\Database\ Entry Number 1403 from C:\Database\
CAS 000000-54-4 CAS 000001-58-9
Melting Point -300 Melting Point -300
Boiling Point -300 Boiling Point -300
Retention Index 0 Retention Index 0
Mol Formula C13H1802 Mol Formula C21H3002
Mol Weight 206.131 Mol Weight 314.225
Company ID Company ID
Miscellaneous Information Miscellaneous Information
Probability Based Matching Data Base Entry. Probability Based Matching Data Base Entry.
|IAbundance #718: IBUPROFEN |jAbundance #1403: TETRAHYDROCANNABINOL, Delta-9
161 299
9000 9000
8000 o1 8000 34
231
7000 7000
6000 6000
119
107
2
5000 06 5000 271
4000 4000
243
3000 3000 258
2000 2000 ot
77 a1 77 115 193
67 107 128 147 174 201 217
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m/z--> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 m/z--> 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320

No structure available for 000000-54-4 No structure available for 000001-58-9



Drug Confirmation

- Extraction

- GC/MS and LC/MS




ETG/ETS Testing

- EtG Is a direct metabolite of ethanol.

- |In addition to EtG, recent scientific studies have
identified ethyl sulfate (EtS) as a second specific
metabolite or biomarker of ethanol.




Benefits of ETG/ETS
Testing

. Accurate

A
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Sample Collection

Pre-collection Preparation:

. Site Selection




Sample Collection

Wash Hands




Sample Collection

- Accept sample and inspect

- Temperature, color, odor




- Developing control strategies to prevent sample tampering is
critical.




IMENS

d Spec

Val




- EVERY urine samp
be tested for creatinine




Client has a bladder full of urine with
a drug concentration of greater than
the cutoff level of the test - thus
producing a positive result.

Urine in the bladder is diluted by
the consumption of large amounts of
non-drug containing fluid; which
results in a drug concentration that
is less than the cutoff level of the test -
thus producing a negative result.




Water contains no drugs!

0 easiest, cheapest, simplest

0 urine with a creatinines of less than 20 mg/dL are considered
“dilute” and rarely reflect an accurate picture of recent drug use

o0 dilute samples are more like water than like urine




The “Normal” Urine Creatinine

- normal urine creatinine: 2005 study “Urinary Creatinine Concentrations in the U.S.
Population” determine the mean (based upon 22,245 participants) was 130 mg/dL

- study was not associated with drug testing

- subjects came from a variety of ethnic groups




Creatinine Distribution

Creatinine Distribution

N=11,141

Median = 119.3 mg/dL

Mean = 130.3 mg/dL

»
Creatinine mg/dL

NG

REFERENCE LABORATORIES




More Creatinine Issues

n rapid ingestion (90 minutes) of 2-4 quarts of fluid
will almost always produce low creatinines
negative u

rine 0

i)
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“Dilute” Result Interpretation:

n negative or none detected results should never be
interpreted as indicating no drug use (abstinence),
because If, In fact, drugs were present, they probably could
not be detected by the test




Creatinine Sanctions

verbal warning

community service

write paper on how the kidney works




Dilutes & Therapeutic
Goals

= Honesty — touchstone concept

= Dishonesty is a learned behavior




Two final thoughts about dilute urine
samples

n a creatinine of less than 20 mg/dL (associated
with a drug test) is_nearly always an attempt by the

donor to avoid drug use detection - REGARDLESS
of how much liquid was consumed in order to
achieve this result




Participant Contract



Paint Roadmap for
Success

n Upon entering the Drug Court, participants receive a clear
and comprehensive explanation of their rights and
responsibilities related to drug and alcohol testing

n outcomes are significantly better when Drug Courts specity
their policies and procedures clearly




The Importance of “Specificity” in a
Client Contract:

- “| understand

- | will be tested for the presence of drugs in my system
on a random basis according to procedures
established by the Drug Court Team and/or my

treatment provider.




The Importance of “Specificity” in a
Client Contract:

- | understand that if | am late for a test, or miss a test, it
will be considered as a positive test for drugs/alcohol
and that | may be sanctioned.

- | understand that if | fail to produce a urine specimen
or if the sample provided is not of sufficient quantity, it
- will be considered as a positive test for drugs/alcohol
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The Importance of “Specificity” in a
Client Contract:

- | have been informed that the ingestion of excessive
amounts of fluids can result in a diluted urine sample
and | understand that my urine sample will be tested to

ensure the sample is not dilute.

- lunderstand that substituting or altering my specimen

1T\ f

1] e R




Specimen Tampering




Basics of Specimen Tampering - The
Three Approaches

- dilution




Urine Specimen Adulteration

addition of foreign substances designed to “mask” drug presence
post-collection tampering

low-tech adulterants that cause “pH shift” (lime, vinegar, bleach,




Urine Specimen Substitution

. replacing donor urine sample with another drug-free
specimen

- biological substitution - someone else’s “clean” urine
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HOW TO PASS A DRUG TEST 2019

of date.

Payspl.org
Weedinmypocket.com

DETOX GUIDES v

DETOX PRODUCT REVIEWS v

SYNTHETIC URINE v

If you want to buy Sub Solution, then the only place | recommend you buy it is testnegative.com. It's $75
on there, but it's the company who make it, and you know you’re getting quality product.

Yes it's expensive, and so | want to tell you a way you can actually lower the cost of buying Sub Solution to

pass a urine drug test.

Testnegative have actually just launched a new synthetic urine called Quick Luck urine.

Buy 1

Get1
FREE

Limited Stock Available

BUY NOW

Clea{(hmce

o o

Q’ /

QUICKER

lU(K

n.lln(l»d:*;'"“ . TRUSTED SINCE 1993
Heat Activo Kit ln(ludes Instructi )
3 at Activalor g Disposable Heat Pad
Lo ' ;
With Self Adhesive
A Act

RELEASE

100% Effective =

Ultra Premium Quality =
Multiple Heat Sources =
3 Ounce Container =
Toxin Free =
Male/Female Use =

KRATOM v

CBD v

HERBS v




uickfixurine.com

! Quick Fix Synthetic 20z

$29.95

Need accessories? You might also like:
b=l Synthetic Urine Belt

]
E $34.95
- The Stash Leg Strap
$19.95

- . Sticky Hand Warmers
$1.95

F &

W Add to Cart

Place your order in the next
4 hours, 10 minutes, 10 seconds and receive it Monday
if you select Overnight Shipping!

Don't forget to check the Stash products to stash you Quick Fix, like our Stash Undies and Stash Strap. If you need a
life like urinating penis, check out the Piss Perfect Urination Device.

The Quick Fix Synthetic Urine 6.2 formulation is the #1 selling patented synthetic urine kit created for Spectrum
Labs 25 years ago. Since its creation, Quick Fix Synthetic urine has stayed ahead of the curve to be the best
synthetic urine on the market by keeping its formulations current with testing standards and it's been so effective
of a product it's been adopted by the wet sex community as fake urine alternative for real urine and various labs
and universities use it since it mimics human urine perfectly.

This laboratory designed synthetic urine creates a toxin free clean urine that can be used by males and females
and is balanced for pH, specific gravity, creatinine, urea, and several other urine characteristics.

With this premixe 4 synthetic urine, you don’t have to worry about mixing, it's as simple to use in four easy step:




Specimen Validity Tests (SVT)

0 creatinine, UUN

- Creatinine

0 specific gravity — - Nitrite

EI pH | - Glutaraldehyde
o o -pH

D nltrltes | - Specific Gravity

0 gluteraldehyde - s
e - Syt

0 pyridine
|:| Chromlum Color Coded

Results Guide

Request SVT from testing laboratory or use
dip-stick SVT products for on-site testing




Controlling Specimen Tampering

. develop challenging collection strategy - ie. make the testing unannounced and RANDOM!
. directly observed collections is the most effective approach to preventing adulteration and substitution

. inspect sample - train collection staff

. keep abreast of tampering techniques




Myth or Fact




Myth or Fact




Myth or Fact




Myth or Fact




Frequency Guidelines

. Twice per week until all other requirements have
been reduced.




Question Time




