Toxicology archived documents. Archived as AQA 04-02

Section. 2.3.9: Solid Phase Rev. 1 11701
Extraction Methods for

GCMSD Confirmation

Qualitative

Confirmation of Gamma
Hydoxybutyrate in Urine

Samples and GHB Containing
Products

Section 2.4.1: Liquid-Liquid Rev. 1 11/C1
Methods for GC/MSD Confirm

General Extraction of Urine
Samples for Qualitative
Confirmation of Basicand
Neutral or Acidic Drugs
Section 2.4.2.1 Rev 1 11/G1
Liquid Extractions Methods

for GC/MSD Confirmation
Qualitative Confirmation for

GHB in urine samples and

GHB containing products.

Section 2..4.3.1: Liquid-liquii Rev. 1 11/01
Extraction Methods fdor GCf

MSD Confirmation Qualitative
Benzodiazepines and

Anclltary Compounds in Urine
2.4.4 Liquid-liquid Exiraction Rev. 1 11,’01
Methods for GC/MSAD Conlir

Carboxy THC

Section 2.3.1: Solid Phase Rev. 1 \02/ i\
Extraction Methods for

GC/MSD Confirmation A
Amphetamine and Metham \

Employing the Ansys

Diagonstics Spec- F’IubQ

DAU column

Section 2.3.2: Solid Phase Rev, 1 02102
Extraction Methods for

GCIMSD Confirmation Extrac

of Amphetamines Employing

the United Chemical

Technologies 200 mg

Clean Screen DAU Extraction
Column

Section 2.3.3; Solid Phase Rev. 1 02/02
Extraction of Benzodiazepines

Employing the Anysys

Diagnostics Spec-Plus

DAU Column

° N
Qf‘c

OO

'10/02

10/G2

10/G2

10/02

6\\&

10/02

10/02

Extr n of iene (%orphine
P
QB%%**@@;

Section 2.3.4: Solid Phase Rev 1 02102
Extraction of Benzodiazepines
Employing the United Chemical
Technologies 200 mg Clean
Screen DAU Extraction
Column

Section 2.3.5: Solid Phase Rev. 1 02/02
For GC/MSD Confirmation

Extraction of Benzoylecgenine

Employing the Spec-Pius &

DAU Extraction Column . O®

\
Section 2.3.6: Solid Phase @em 02102

Extraction Methods for G%D Confirmation
Extraction of Benzoylecgorine

Rev. 1 02/02

Confirmation

Sectlon% 0 e
ExtracE;o ath

lid Phase Rev. 1 02/02
@ od C/MSD Confirmation
tracticn)of Opiates Employing
e@ted Chemical Technologies
g CLEAN SCREEN DAU
traction Column
Section One: Screening of Rev. 1 04/02
Blood and Urine for Drugs of
Abuse: Background and
SOP for Screening of whole
Blood and Urine by Enzyme
immuncassay.
Section 4.1.1: Rev. 1 05102

Analysis of Alcohol and
Common Volatile Solvenis
Quantitative Analysis for
Ethanol and Qualitative Anal
for Other Volatiles by Duel
Column Headspace GC

10/02

10/02

16G/02

16/62

10/02

01/03

01/G3



Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.9 Qualitative Confirmation of Gamma Hydroxybutyrate in Urine

Samples and GHB Containing Products %

RS
2.3.9.1 BACKGROUND A
This method provides a solid phase extraction optis for the extraction of
Gamma- hydloxybutylate/Gdlmna Hydloxyby Acid (GHB). GHB

occurs naturally in minute quantities as a 1?» of the metabolism of the
inhibitory neurotransmitter, GABA. 68 1ug GHB is a potent
llanqull]zel that was previously usedés n a 1etlc and as a tleatment
for major deplesswe illnesses, digohio @ and narcolepsy.”™

Legitimate use is limited due sid ocnted with the drug.
GHB can produce visual d@ﬁ;@) , vomiting, drowsiness,
dizziness, severe 1esp11a%g n nsciousness and involuntary
muscle spasms. b6 Oyer emel gency medical treatment

including intensive s%du%ﬁo 1e 1@11‘&1(01}? depression, bradycardia and

coma,”®

The use of G 1as§>e easing since the 1980s and currently is

popular d]@ bo u , teenagers and on the club/dance scene.

Body due its alleged role as a growth hormone

1eleas$sl Bl e muscle growth.” 68 GHB has not been proven to

poss ffects.® GHB has gained notoriety as a date rape
due to 1 ility to produce short-term ammesia and decreased

Qiihibitions.™ e FDA banned the usc of GHB in 1990 except for FDA
\OQ approved physical supervised protocols.*®

A dose of GHB consists of a capful that is usually approximately one
teaspoon. This results in a dose anywhere from 2.5 to 4.0 grams of GHB,
The taste of GHB has been described as salty or soapy, the odor is said to
be mothball-like.>® Due to the short half-life of GHB (0.3 to 1.0 hours”,
27 + 5 minutes’) the person will re-administer every 45 minutes to 1 hour.
The onset of effects is 15 to 60 minutes. The effects of the drug will be
detectable during a DRE exam for 4 to 6 hours. GHB is classified as a
central nervous system depressant. The observed effects include
horizontal and vertical nystagmus, lack of convergence, body tremors, and
slowed breathing, The person will also exhibit a lowered pulse, blood
pressure, and body temperature. In addition, the muscle tone will exhibit
flaccidity and the person may be in a trance-like state, the pupils will
exhibit a lack of reaction to light.> Lower doses will promote an agltated
combative state however their pulse and other vitals will be depressed.”®
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2.3.9.2
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Combining GHB with alcohol plus a stimulant or marihuana aliows the
user to remain conscious during use. This allows them to experience the
euphoric “buzz” that is the desired effect of its abuse. The desired effect is
a state of relaxation and tranquility, a pleasant drowsiness, mild euphoria,
hallucinations and a release of inhibitions. Combining GHB with alcohol
or other central nervous system depressant will provide an additive
depzessant effect.’

GHB is detectable in blood for up to eight hours and in urine for up to 12
hours *®7, Peak plasma levels are obtained in 20 to 45 minutes,” Peak
urine GHB concenirations on the order of 1100 },lg/ml_gne observed
within the first four hours after a 100 mg/kg oral dose.”

GHB is manufactured by reacting butyrolactone witl .@\g’um hydroxide in
an aqueous solutlon m the presence of a low | %ulal weight alcohol
(methanol, ethanol).>® The average yield of G s 70% If the yield of
the manufacturing process is low, there will bg):“,lgnlﬁcant amounts of the
lactone present in the product. Abuse of compound will continue due
to its relatively snnple synthesis an the a bility and low cost of
starting materials.” Users can mgég a y%al lactone (GBL), a
degreaser and floor stripper, and j{ i coméj;led ' o into GHB. GBL is
therefore diverted from leglg& her be taken directly or
converted to GHB,

This compound has been%feneg@b b()‘&auety of names as listed in the
tabie below. \ <\

Street Names X0 nO ‘Nl‘n keting Names
“G” < \\‘U </, Revitalize

“G” caps \(\V R\ /f\ Rejuvenate

Liquid 2O~ OV Renewtrient
Soap & G707 Revivarant
Bas\Lay \ A Blue Nitro

Q) a4 Thunder Nectar
<& — Rest-Eze
OQ Energy Drink

There are thousands of documented GHB overdoses with numerous
deaths. The danger in GHB use stems from its steep dose-response curve.
A small increase in dose can create a dramatic difference in adverse
effects. This makes the potential of overdosing with GHB very high. This
is compounded by the fact that GHB effects users so differently. A dose
that one individual uses could adversely effect another, thus word of
mouth is a poor determiner of how much of the substance to use.

PRINCIPLE

GHB is extracted first into acetone, which is dried and reconstituted with
phosphate buffer (pH 6.0). This sample extract is applied to a
pretreated/conditioned SPE column.  This method requires no heating to
create the GHB-TMS derivative, The SPE elutant is evaporated and a di-
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2,3.9.3

2.3.94

2,3.9.5

%

2.3.9.6

©
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TMS derivative of GHB is prepared. The resulting derivative can be
analyzed by either full scan or SIM GC/MSD in EI mode.

EQUIPMENT

23.93.1 Evaporative  Concentrator (Zymark Turbo-Vap or
equivalent).

23932 Laboratory Centrifuge

2.3.933 Gas chromatograph equipped with a mass selective detector

(HP 6890/5973 or equivalent) and a nonpolar capillary
column with a phase composition capablecof efficiently
separating GHB and its analogs in toxicoldgical specimens
(e.g.  100%-dimethylpolysiloxane \OI\ 05%-dimethyl-
polysiloxane with 5%diphenyl) %QK
SUPPLIES \O
2.394.1 Glassware
Tapered tip 16X144 ce Q@%ge{\;bes (Fisher catalog 05-
538-41C or equivql%

Snap caps (Fisher
GC/MS vials %Eﬁ 5
om{@ts
1

GC/MS V 3-2088 or equivalent)
2.3.1.11. 3 ap centrifuge tubes (Fisher #

or equr& dent \
23942 Eb@gB SPE colummns (United Chemical
6 110 ZSGHBO020 or equivalent)

rgbB S
2 3 @ 0%6?@(!1181161 #H303 or equivalent)

m phosphate monobasic (Fisher #5369 or equivalent)

.3.9.5.3 ium phosphate dibasic (Fisher #S374 or equivalent)

Q 23954 Dimethylformamide (Fisher #D119 or equivalent)

2.3.9.5.5 Ammonium hydroxide (Fisher #A669 or equivalent)
2.3.9.5.6 Methano! (Fisher #A454 or equivalent)
2.3.9.5.7 Ethyl Acetate (Ansys #203 or Fisher #E145-1 or
equivalent)
2.3.958 Silylating Agent (select from)
BSTFA/1% TMCS (Pierce #38842ZZ or equivalent)
MSFTA (Pierce #48910 or equivalent)
BSTFA with 1%TMCS (Pierce #38831 or equivalent)

STANDARDS AND SOLUTIONS
Refer to section 2.6 for buffer solution preparation.
2.3.9.6.1 GHB Stock Solution
1.0mg/mL (Radian International #G-001 or equivalent)
239062 0.1M Phosphate Buffer

3 Rev. |
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2.3.9.63 99:1 CH3;0OH:NILOH
Place ~80mL of methanol in a 100mL volumetric flask.
Add ImlL of ammonium hydroxide, QS to 100mL.
Prepare fresh daily.

2.3.9.7 PROCEDURE

2.3.9.7.1 Initial set-up
2.3.9.7.1.1 Label GHB SPE extraction columns as

follows:
e (GGHB-NC (Negative Contrgy
o GHB-PC (Positive Corgtfol)
¢ Laboratory numbm{& samples without
prefix. %Q
2.39.7.1.2 Label Tape" nd centrifuge tubes and

GC/MS Vi s follows:
. GHB ive Control)

% g Contml)
. org(c 1s of samples without

p1 ¢
ﬁ (Non-exlracted GHB
dll

23972 _@ tlgu;gGHﬁ}?ontlols and Standards
7

ed Urine - GHB Positive Control
Q/ 200ug/mL
Add of GHB Img/mL stock to negative
6\\ C) O urine. Vortex.

(\, 697.2.2 Non-Extracted Standard [200ug]
Place 200ul of GHB stock into taped-end
KOQ centrifuge tube.
Q 23973 Extraction procedure

2.3.9.7.3.1  To 200uL of specimen, calibrators, negative
and positive controls.

2.3.9.7.3.2 Add 25ul. GHB-DG6 internal standard.
239733 Add ImL of acetone, vortex for 15 seconds.
2.3.9.73.4  Centrifuge tube at ~3300rpm for 10 minutes,

2.3.9.7.3.5  Transfer solvent from tube into tapered-end
centrifuge tube.

i} Rev, |
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2.3.9.7.3.6  Evaporate solvent with nitrogen at 80°C in
TurboVap apparatus.

2.3.9.73.7  Reconstitute the evaporated extracts with
200uL. of 0.1 M phosphate buffer (pH 6.0).
Vortex 15 seconds.

2.3.9.74 Column Conditioning
Prepare CLEAN SCREEN® GHB SPE column as follows:
2.3.9.7.4.1 Apply 3mL of MeOH,; aspir&@at < 3 inches

of Hg. .
Y
2.3.9.742  Apply 3mL of DI @ aspirate < 3 inches

of Hg,
239743 Apply 3 mh& M Phosphate Buffer (pH
6. O), as hcs of Hg.
2.3.9.7.5 Sample Applicati
Add sample t&é& 111 1th air displacement pipet
(MLA, EpQ@m pn I inch Hg,

23976

centnfuge tube into collection rack,
/NH,OH (99:1) to original sample

1t t@( rom step 6.3.5), vortex.
6@ D%@t 6% Jlumn and collect extract.
2.3. Qé\/ 0%0)@1 ation of Extract

\ﬂ tubes from vacuum manifold into TuboVap
K araius. Evaporate solvent with nifrogen at 70°C.

23978 Derivatization Procedure
2.39.7.8.1 Add 100ul. of Ethyl acetate and 100l of
BSTFA with 1% TCMS to evaporated
extracted samples, spiked standards and
non-extracted standard.

23.978.2 Transfer derivative to GC/MS ALS vial for
analysis.

2.3.97.8.3  Inject 1 uL into GC/MS.

5 Rev. 1
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2.3.9.79

2.3.9.7.10

2.3.9.8 REFERENCES

12.3.9.8.1

12.3.9.8.2

12.3.9.8.3

12.3.9.8. %

QO
1&\%9&50
Q@’z 3.9.8.6

QK 12.3.9.8.7

12.3.9.8.8
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Gas  Chromatography/Mass  Spectrometry  (GC/MS)
Parameters

2.3.9.7.9.1 Oven program, Injector and Interface
Temperatures:
Refer to Method print-out that follows SOP.

2.3.9.79.2  Sample should be analyzed in full scan
acquisition. Refer to attached GC/MSD
method print-out for current p%ameters.

<

Detection and Identification Criteria ‘\O

The qualitative presence of GHB calQ?e established if there

are no significant differences in ti@e ention time and mass

spectra for the sample versus s@daxds

(\
\6

Frommbold, S. Gcﬁ(ma—]ﬁg(z%\

“the Scoop™? w s 1 997; pp. 3-8.
Ferrare, SD QSL @s n, G., et. al, Therapeutic
gamma- h; o,\yb Gl

monitoring in plasma and
urine by@as ch?n at hy-mmass spectrometry. ] Pharm.
Bioméd-Ana .

St@?ﬂi{én al@ elt, R.C. Driving Under the Influence
QP GH. 8‘ X, 1994, 18:357-358.

\ I\%, and Salamone, S.I. Prevalence of Drugs

&@és of Alleged sexual Assault J Anal Tox, 1999,

& Gamma  Hydroxy Butyrate, “GHB”,
entation at IACP DRE Conference, Minnesota, 1999,
Good, P.J., Selected Abuse Substances, Presentation at
IACP DRE Conference, Portland, Oregon, 1998,
Determination of Gamma-Hydroxybutyric Acid by
GC/MS, Dade County Medical Examiner’s Toxicology Lab
SOP.

Microgram, Volume XXXI, No. 3, March 1998.

yrate (GHB): What's

i
.1
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Idaho State

Toxicology Program Methods Manual

Police

Forensic Services
Toxicology Section

Section Two

2.4 Liquid-Liquid Extraction Methods for GC/MSD Confirmation

2.4.1

General Extraction of Urine Samples for Qualitative Confirmation of
Basic and Neutral or Acidic Drugs

24.1.1

24.1.2

BACKGROUND

These extraction procedures are extensions of the TO @AB® TOXI-A
and TOXI-B thin layer chromatography (T1.C) er‘lﬁA ection systems,
The samples are extracted as with the TLC systeg, however, instead of
concentrating the extract onto a disc, the solvef@extract is concentrated
and placed into an automated liquid sampler(&ILS) vial for analysis by a
gas chromatograph equipped with a mass se@tive detector (GC/MSD).

@

O X

PRINCIPLE < ()O &

This procedure describes the.e@@cti%\of compounds from urine,

Depending upon the pK, 0@\\11‘11 Com either Toxi-A or Toxi-B
tubes are used. BasicQomp és xtracted with a Toxi-A tube.
Addition of urine to, g Tu@

wl results in the urine becoming
alkalme (pH=9) m@, - ne, dichloromethane, heptane and
isopropanol. Aci@@

2

coxggl isolated from an acidified solution
(pH=4.5) into GhethylEn
- b p}-

1o
in%\
(‘)@' e and heptane with zinc chloride to
facilitate th s. The extraction is achieved with an Ansys

ra y
Toxi-B &@cti Qub@@'rther resulting extract is analyzed by full scan
abls.C}

GC/I\@n
O S X

24.1.3 Q%QUIPMENT AND SUPPLIES
O

Q\

24131 Tube Rocker (Fisher Scientific or equivalent)
2.4.1.3.2 Electric Warmer with Omega-12 extraction solvent
concentrator (Ansys 118/153)
24133 Laboratory Centrifuge (Fisher Marathon or equivalent)
24.1.3.4 Disposable Aluminum Concentration Cups (Ansys 152)
24,135 Glassware
GC/MS vials (HP 5182-0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
2.4.1.3.6 Gas Chromatograph equipped with a mass selective
detector (HP 6890/5973) and a HP-5MS Ulira low bleed
(5%-Diphenyl-95%-Dimethylsiloxane copolymer) capillary
column (25M),

1 Rev. 1
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2.4.14

2.4.1.5

24.1.6

2.41.7

%
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REAGENTS

2.4.1.4.1 ANSYS TOXI-TUBES A and B (Ansys 109A-100/ 109B-
100)

CONTROLS

2.4.1.5.1 Toxi-Control No. 19 — Morphine, amphetamine,

imipramine, methadone, propoxyphene, phenobarbital,
secobarbital and benzoylecgonine (Ansys 191AB).
2.4.1.5.2 Toxi-Control No. 2 — Amphetamine, methamphetamine,

nicotine and cotinine. (Ansys 170B). %)

e 4

R\
o
STANDARDS
24.1.6.1 Run necessary analytical st@%ds as Indicated by
examination of GC/MSD dat'c}.o\

\QQ Q*

PROCEDURE @)

24.1.7.1 Initial set-up C)
Label TOXI S ,é\L nd GC/MS vials with
m]ClOlnSCI ne.g e 'ol, TC-19 and or TC-2 and

applopuate bm Is.

24.1.7.2 n ed1 Qxi-A Ex(raction (Basic or Neutral
g%bou
\(@‘ s,g' é of urine specimen, negative urine or
ap iate 1-Control to a TOXI-TUBE A (pH=9).
@ UBE A for 15 minutes,
2.4, 1 e tube at 2500 rpm for 15 minutes.
,{\\7 4 'gsi%el solvent from tube into concentration cup in
ga-12 extraction solvent concentrator. Allow cups to
warm prior to the addition of extract.

§0Q24 1.7.5 Evaporate solvent to approximately 200uL on electric

warmer.
2.4.1.7.6 Transfer solvent to labeled GC/MS ALS vial with
microinsert,

2.4.1.7.7 Extraction  Procedure Toxi-B  Extraction (Acidic
Compounds)

24,178 Transfer 4.5 mL of urine specimen, negative urine or Toxi-
Control 19, to a TOXI-TUBE B (pH=4.5).

2.4.1.779 Rock TOXI-TUBE B for 15 minutes,

2.4.1.7.10 Centrifuge tube at 2500 rpm for 15 minutes,

24.1.7.11 Transfer solvent from tube into concentration cup in
Omega-12 extraction solvent concentrator.

2 Rev. |
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2.4.1.7.12 Evaporate solvent to approximately 200uL on electric
warmer.
2.4.1.7.13 Transfer solvent to labeled GC/MS ALS vial with
microinsert,
2.4.1.74 Gas Chromatography/Mass Spectrometry (GC/MS) Analysis

241741  Inject 1 pL into GC/MS using the ALS,

241742  Analyze sample extract in full scan acquisition,
Refer to attached GC/MSD method printout for
current analysis paraneters. %

| e N
2.4.1.7.5 Detection and Identification Criteria é

241.751  The presence of a dpag@compound can be
established if there are 1 ‘ﬁiﬁcant differences in
the retention time an@g’ss spectra for the sample
versus standards. QN

24.1.7.5.2

Acceptable 1(23180 tm@ndow is £5%.

3 Rev.
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.4  Liquid-Liquid Exiraction Methods for GC/MSD Confirmation
2.4.2.1 Qualitative Confirmation of Gamma-Hydroxybutyrate (GHB)

in Urine Samples and GHB Containing Productg
O

2.4.2.1.1

QP

BACKGROUND @\

This method provides two qualitative analysis olzgﬁ'fﬁ for the liquid-liquid
extraction of samples suspected of conta —Hydloxybutylate/y-
Hydroxybutyric Acid (GHB). GHB occms&’mally in minute quantities
as a result of the metabolism of the inhibifoty neurotransmitter, GABA.%®
The drug GHB is a potent tranquili6x 1at@ reviously used as an
anesthetic and as a treatment fok¢1iTaj pressive itlnesses, alcohol
withdrawal, and narcoiepsy.l'8 @egitis@ limited due the side
effects associated with the dsog? G can uce visual disturbances,
nausea, vomiting, drowsi , di ere respiratory depression,
unconsciousness and iny E““@" myBcle” spasms.®  Overdoses can
require emergency 1 al dréatme ncluding intensive care due to the
respiratory depregsi a1d 1d coma,>*®

The use of G d;isé&n sing since the 1980s and currently is

popular am 0 teenagers and on the club/dance scene.
Body b\'d 5 uge) due its alleged role as a growth hormone
releasifig agel @en muscle growth,”*® GHB has not been proven to

possess any ahab ffects.® GHB has gained notoriety as a date rape
@ due to it ily to produce short-term amnesia and decreased
Guhibitions.'"™ THe FDA banned the use of GHB in 1990 except for FDA
approved physician supervised protocols.*®

A dose of GHB consists of a capful that is vsually approximately one
teaspoon, This results in a dose anywhere from 2.5 to 4.0 grams of GHB,
The taste of GHB has been described as salty or soapy, the odor is said to
be mothbail-like.*® Due to the short half-life of GHB (0.3 to 1.0 hours,
27 % 5 minutes’) the person will re-administer every 45 minutes to 1 hour.
The onset of effects is 15 to 60 minutes. The effects of the drug will be
detectable during a DRE exam for 4 to 6 hours, GHB is classified as a
central nervous system depressant.  The observed effects include
horizontal and vertical nystagmus, lack of convergence, body tremors, and
slowed breathing. The person will also exhibit a lowered pulse, blood
pressure, and body temperature. In addition, the muscle tfone will exhibit
flaccidity and the person may be in a trance-like state, the pupils will
exhibit a lack of reaction to light” Lower doses will promote an agitated,
combative state however their pulse and other vitals will be depressed.>

1 rev.l
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Combining GHB with alcohol plus a stimulant or marihuana allows the
user to remain conscious during use. This allows them to experience the
euphoric “buzz” that is the desired effect of its abuse. The desired effect is
a state of relaxation and tranquility, a pleasant drowsiness, mild euphoria,
hallucinations and a release of inhibitions. Combining GHB with alcohol
or other central nervous system depressant will provide an additive
depressant effect.”
(GHB is detectable in blood for up to eight hours and in urine for up fo 12
hours >®7. Peak plasma levels are obtained in 20 to 45 minutes,” Peak
urine GHB concentrations on the order of 1100 ug/ml‘%fne observed
within the first four hours after a 100 mg/kg oral dose.”

GHB is manufactured by reacting butyrolactone with x&{lm hydroxide in

an aqueous solution in the presence of a low m
(methanol, ethanol).”® The average yield of G
the manufacturing process is low, there will:
lactone present in the product. Abuse of thi
to its relatively simple synthesis and

starting materials.’

Users can ing

degreaser and floor stripper, and it

therefore diverted from legltm
converted to GHB.
This compound has been@ T

SOl

ular weight alcohol
70%. If the yield of
ignificant amounts of the
ompound will continue due
av wblhty and low cost of
&am}@ yral lactone (GBL), a
conver 0 into GHB. GBL s
el be taken directly or

@by @ ety of names as listed in the

table below. «@ \Q
Street Names Q)" A ,-\\M‘u keting Names
“G” O\ /. M Revitalize
“G"caps O O AV |Rejuvenate
Liquid X o & &, Renewtrient
Soap, \©O O" —~\V Revivarant
Eas y \(\V oo Blue Nitro
e Thunder Nectar
r.\" ! Rest-Eze
g . =
OQ Energy Drink

Q\

There are thousands of documented GHB overdoses with numerous

deaths. The danger in GHB use stems from its steep dose-response curve.
A small increase in dose can create a dramatic difference in adverse
effects. This makes the potential of overdosing with GHB very high. This
is compounded by the fact that GHB effects users so differently. A dose
that one individual uses could adversely effect another, thus word of
mouth is a poor determiner of how much of the substance to use.

24.2.1.2

PRINCIPLE - EXTRACTION OPTION ONE

GHB is isolated from an acidified solution into methylene chloride and
heptane with zinc chloride to facilitate the extraction process. The

extraction is achieved with an Ansys Toxi-B extraction tube.

2
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2.4.2.1.3

2.4.2.1.4
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extraction is followed by the creation of a di-TMS derivative of GHB.
The derivative is analyzed by full scan GC/MS in EI mode. This method
may not provide adequate sensitivity for weaker concentrations of GHB.

EQUIPMENT EXTRACTION OPTION ONE
242.1.3.1  Tube Rocker (Fisher Scientific or equivalent)
2.42.1.3.2  Evaporative Concenfrator (Zymark Turbo-Vap or
equivalent)
24.2.1.3.3  Laboratory Cenirifuge (Fisher Marathon or e%ivalent)
242134  Glassware
2.4.2.1.34.1 Tapered tip 16X144 cenfig-fge tubes (Fisher
catalog 05-538-41C oxgquivalent)
2421342 Snap caps (F (05-538-4IN  or
equivalent) .
2.42.1.343 GC/MS vials 5182-0865 or equivalent)
2.42.13.44 GC/MS V'Qfa&icr 1serts (HP 5183-2088 or
equiv. Q
242,135 Gas Chyomato% equ@% §ﬂ1 a mass sclective

detector (HP 6 5973 or alent) and a nonpolar
capillary colﬁﬁe w{g\ conmposition capable of
efficiently cfﬁ&{i@ HR Wd its analogs in toxicological
specimeiss, (e% O&mmethylpolysi1oxane or 95%-
dime{’ 2polysi x& ith 5%diphenyl)
G 2
REAGENTS EXT oqfOPTION ONE
2.42.1.4.1 ,(‘}QAN Te@ UBES B (109B-100)
24.2.1, Si i ent (select from)

ierce #48910 or equivalent
0‘\ 0 ce # q t)

O

with 1%TMCS (Pierce #38831 or equivalent)
&
%,

2.4.2.1.5 KOQ STANDARDS EXTRACTION OPTION ONE

2.4,2,1.6

242151 Stock Standard Solution
1.0mg/ml. (Radian International #G-001 or equivalent).

PROCEDURE EXTRACTION OPTION ONE
2.4.2.1.6.1  Initial set-up
242.1.6.1.1 Label TOXI-TUBES B as follows:
o  (GHB-NC (Negative Control)
o GHB-PC (Positive Control)
* Laboratory numbers of samples
without prefix.
24.2.1.6.1.2 Label Tapered-end centrifuge tubes
and GC/MS vials as follows:

3 rev.!
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242162

2.4.2.1.63

&\&b

@.1.6.4
&S

2.4.2.1.65

N7
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e  (GHB-NC (Negative Control)

e (GHB-PC (Positive Control)

¢ Laboratory numbers of samples
without prefix,

e GHB-NES (Non-exiracted GHB
standard)

Preparation of Controls

2421621 Spiked Urine
(GHB Positive Control200ug/mlL]
Add 900uL of GH]{'ﬂhg/mL stock
to 3600ul nega iq@‘urine. Vortex.

2421622 Non-Extraetéd)Standard [200).g]
Place 200ul~ef GHB stock into
taped- @entrifuge tube.

Q}\

Extraction procedure

242.1.63.1 << 095 mL  of specimen,
1egaty

zked urine in TOXI-
\\C) TUBE (acidic  extraction

2.4.2.1.6.3Q \Q SOXI-TUBE for 15 minutes.

2.4.2.1.56\.' 3 rifuge fube at 2500 rpm for 15
6 Q mutes.

2 ...... Transfer solvent from tube into
tapered-end centrifuge tube.
oﬁﬁ 3\g/ Evaporate solvent to approximately

S0pL. with nitrogen at 40°C in

(\ % TurboVap apparatus.
V'R

Igvatlzation Procedure

2.42.1.64.1 Add  40pL  silylating  agent  to
evaporated extracted samples, spiked
standards and non-extracted
standard. Cap tube with snap cap.

2.4.2.1.04.2 Vortex tube,

2.4.2.1.64.3 Place tube in 60°C sandbath for 15
minutes.

2421644 Remove tube from sandbath. Allow

sample to cool. Transfer derivative
to labeled GC/MS ALS vial for
analysis,

242.1.64.5 Inject 1 ul. into GC/MS,

Gas _ Chromatography/Mass  Spectrometry  (GC/MS)
Parameters

4 rev. |
issued 11401
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2.4.2.1.7

2.4.2.1.8

%

@Q
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2.42.1.6.5.1 Refer to following method for oven
program, and injector and interface
temperatures,

2.4.2.1.65.2 Sample should be analyzed in full

scan acquisition. Refer to attached
GC/MSD method printout for current
parameters to be employed for
analysis.

2.4.2,1.6.6 Detection and Identification Criteria
2.4.2.1.6.6.1 The presence of @B can Dbe
established if the&gﬁc no significant
differences in retention time and
mass spect£ the sample versus
standardsC,

2.4.2.1.6.6.2 Acce {@e retention time window is
+

PRINCIPLE - EXTRACTION 0&101@9'%’\

GHB is isolated from an a@ﬁed uti nto ethyl acetate. The
extraction is followed by emqéqj & GHB with BSTFA/1%
TMCS and 60uL acetoni@ ‘@%Gl @ ¢ is analyzed by SIM and/or
full scan GC/MS in EL{@de \(\ Ot)

‘b\ L Q
EQUIPMENTEXT \r PTION TWO
242.1.8. QD ub ck 1sher Scientific or equivalent)

2.4.2, 1 ﬁ/ Concentrator  (Zymark Turbo-Vap or
2%@830 ory Centrifuge (Fisher Marathon or equivalent)

1.84 swate

2.42.1.84.1 Screw-top  16x100mm  centrifuge
tubes (Fisher #14-959 or equivalent)

2421842 Screw caps (Fisher 14-930-15E or
equivalent)

24.2.1.84.3 Tapered tip 16X144 centrifuge tubes
{Fisher #05-538-41C or equivalent)

2.42.1.84.4 Snap caps (Fisher #05-538-41N or
equivalent)

2.42.1.84.5 GC/MS vials (HP 5182-0865 or
equivalent)

2,421.84.6 GC/MS vial microinserts (HP 5183-

2088 or equivalent)

242185 Gas Chromatograph equipped with a mass selective
detector (HP 6890/5973 or equivalent) and a nonpolar

5 rev. |
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2.4.2.1.9

2.4.2.1.10

2.4.2.1.11

%
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capillary column with a phase composition capable of
efficiently separating GHB and its analogs in toxicological
specimens (e.g. 100%-dimethylpolysiloxane or 95%-
dimethyl-polysiloxane with 5%diphenyl)

REAGENTS EXTRACTION OPTION TWO
2.4.2.1.9.1

242192

242193
242194

Concentrated Sulfuric Acid (Fisher #A300S-500 or
equivalent) diluted to 0.1N.

Ethyl Acetate (Ansys #203 or Fisher #E145-1 or
equivalent) S
Acetonitrile (Fisher #A996-1 or equivaler %)

BSTFA with 1%TMCS (Pierce #38831&& quivalent)

%Q

STANDARDS EXTRACTION OPTION T@
2.42.1.101

GHB Stock Solution
1.0mg/mL (Radian Inteu{é\nal #¥ -001 or equivalent).

«° R &
PROCEDURE EXTRACTIOE)%PT@N T@

242.1.11.1

\

‘\

O

\BQQ;

5

Preparation o nir

24.2.1, 11 %) lmmL and 200pg/mL Spiked
\.
e Positive Controls

\ b <) H0pg/inL; Add 100uL of GHB
(O Img/mL stock to 950ul. negative

urine. Vortex.
O(\ O\/

200ug/mlL : Add 200ul of GHB
Img/mlL stock to 800uL negative
urine, Vortex,

2.4.2. [.11.1.2 Non-Exfracted Standard [100p.g]
Place 100uL of GHB stock into
taped-end centrifuge tube.

2.4.2.1.11.2  Exfraction procedure

24.2.1.11.2.1 Place 1.0mL of specimen, negative
or spiked urine in round bottom
centrifuge tube.

2.42.1.11.2.2 Add 250uLL of cold 0.IN H,S0, and
vortex,

24.2.1.11.23 Add 6mL ethyl acetate. Cap.,

24211124 Rock tube for 15 minufes,

2.42.1.11.2.5 Centrifuge tube at 2500 rpm for 10
minufes,

6 rev.|
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2.42.1.11.2.6 Transfer solvent from tube into
tapered-end centrifuge tube.

2.42.1.11.2.7 Re-extract urine with an additional
o6mL ethy! acetate, Cap.

242.1.11.2.8 Rock tube for 15 minutes.

242.1.11.2.9 Centrifuge tube at 2500 rpm for 15
minufes.

2.4.2.1.11.2.10 Transfer solvent from tube into
tapered-end centrifuge tube.

2.4.2.1.11.2.11 Evaporate the combined solvent with

nifrogen at S40°@1n TurboVap
apparatus, R\

@‘
2.42.1.11.3  Derivatization Procedure
2.42.1.11.3.1 Add 3 DBSTFA/I % TMCS and
GOuIQ cetomtule to evaporated
s 1 és, ed standards and non-
@mct@k ard. Cap tube with

sna

2.4.2.1.11.3. 2
2421, 1150 dm@e in 70°C sandbath for 15

2.4.2, 1&@3 4 \Q C-ﬂovc tube from sandbath and

\ 0 low to cool. Transfer derivative to
(O \® GC/MS ALS vial for analysis.

\Q@tl 2,%@ 3 Q/ Inject 2 pL into GC/MS.
o
242 I\Q @'9 CI’Mnatoglaphy/Mass Spectrometry  (GC/MS)

(Par ers
\S 11.4.1 Refer to attached GC/MSD method
\ printout for current parameters for

OQ analysis and quantitation.
QQ 24.2.1.11.4.2 Sample should be analyzed full scan
acquisition mode.

2.42.1.11.5 Detection and Identification Criteria

The presence of GHB can be established if there are no

significant differences in the retention time and mass

spectra for the sample versus standards,

24.2.1.11.5.1 Chromatographic Criferia
The retention time of the analyte
should fall within *£2% of the
retention time exhibited by GHB
standards.

242.1.11.52 Full Scan Acguisition

7 rev.1
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Full scan data should be compared
against within run GHB standards,
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Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.4  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
2.4.3 Qualitative Benzodiazepines and Anciflary Compounds in Urine

24.3.1 BACKGROUND
Benzodiazepines continue to be the most prescribed gr %f therapeutic
agents. Approximately 20 benzodiazepines are appre for use in the
US.? Benzodiazepines were first introduced in 19698 in the pursuit of the
perfect sedative hypnotic agent and have re barbiturates as the
major class of CNS-depressant dlugs Chim@zepoxide (Librium®) was
originally in 1962 introduced followed b introduction of Diazepam
(Valium®) in 1968, There are four m éﬁs of benzodiazepines, the
1,4-benzodiazepines, the tuazol%e <odl 1 the diazolobenzo-
diazepines, and the 7-nitrobenzodiazepin the following chart
for a compilation of benzodm&fnes 161@%6301‘11)6(1 in the US or

ones that are commonly enc exe

1 ,4~Bcuz0di(lzepinev, \ g; fy (IK g;ﬂ'me Major Metabaolite(s)

Dnzepam@ é : ium® Nordiazepam, Oxazepam,
V4

Temazepam
N01d1a;qpa'rﬁ \\v Jro - Oxazepam
Ox@éﬁ.m X\V /°N v Serax® Glucuronide conjugate
S\@ﬁ%pﬁ&\' . hY Restoril® Oxazepam
¢ \Elorazgpate (V' Tranxene® Nordiazepam, Oxazepam
O'X?hl%@iﬁoxﬁbv Librium® Demoxepam,
o AQ‘) Nordiazepam, Oxazepam
(\7\ Halazdpain Paxipanl@ 3-Hydroxy-Halazepam,
& Nordiazepam, Oxazepam
OQ Quazepam Dormalin®, Doral® | 2-Oxoquazepam
Q\ Flurazepam Dalmane® DesalkyHlurazepam
Lorazepam Ativan® 3-Glicuronide
7-Nitrebenzodiazepines
Clonazepam Klonopin® 7-Aminoclonazepam
Flunitrazepam Rohypnol® 7-Aminoflunifrazepam

Noft Prescribed in US

Triazolobenzodiazepines

Alprazolam Kanax® o-Hydroxy-alprazolam,
4-Hydroxy-alprazolam
Triazolam Halcion® o-Hydroxy-triazolam
Estazolam ProSom® -
Diagolobenzodiazepine
Midazolam Versed (Parenteral) | o-Hydroxymidazolam
1 Rev. |
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Benzodiazepines are used primarily as antiepileptics in the
treatment of seizure disorders, as anxiolytics for the short-term relief of
anxiety disorders, as sedative-hypnotics for the f{reatment of sleep,
disorders and as muscle relaxants to relieve spasticity. The primary side
effects that accompany their use include dose-related extensions of the
intended actions. These include sedation and sleepiness/drowsiness. In
addition, other undesired effects that will influence the outcome of field
sobriety tests include ataxia, a blocked ability to coordinate movements, a
staggering walk and poor balance, lethargy/apathy, indifferent or sluggish,
metal confusion, disorientation, slurred speech and amnesia. Impairment
of motor abilities, especially a pelson's ability to drive utomobile is
common.  This 1mpaument is compounded by. ﬁ drug-induced
suppression of ones' ability to assess his or her own l&el of physical and
mental impairment. Alcohol and other CNS depyp @ts (e.g., barbiturates
antidepressants, etc,) will increase CNS d sant effects, such as
1mpaument of psychomotor function al}%\aedation in an addition
manner.

The benzodiazepines are lipid Qi ivle @ are absorbed well from
the GI tract with good dlstubutl @tl Thcy are metabolized

primarily in the liver., Their CN %S extend their duration
of action. The benzodlaze{\‘ %ﬂ 1ancing, facilitating or
potentiating the action o nhﬂi{% otransmitter GABA. They
serve to increase the ﬁeq ncy’QgG nediated chloride ion channel
opening, Q

Benzodla%& ized primarily in the liver via several
different micros systems 6 Many products of their

metabolism

mdny of the active metabolites have been
marketed gﬁ

s, it is difficult fo ascertain which drug was

ctiy€,
ier %‘ %
asis of the results of analysis. Current drug

etermining the source of a particular compound.

T;Ki detect' parficular agent is determined partly by whether its

abolism yields active metabolites. Excretion of the benzodiazepines is

pledommantly in the urine. Depending upon the particular

benzodiazepine, the urine may contain parent compounds, N-dealkylation

and oxidative (hydroxylation) metabolism products and/or glucuronide
conjugates.

SCOPE

This extraction method is a modification of the method developed by
Valentine, et al., for the extraction of benzodiazepines from urine.! This
procedure is to prepare benzodiazepines in urine for either qualitative or
quantitative GC/MSD analysis. Two wurine aliquots are subjected to a
Glucuronidase hydrolysis followed by extraction with chloroform-
isopropanol,  Following evaporation, one extract is reconstituted with
ethyl acetate while the other is derivatized with a silylating agent. Each of
the resulting extracts is analyzed by GC/MSD.

2 Rev. |
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2.4.34
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EQUIPMENT AND SUPPLIES

2.43.3.1 Tube Rocker (Fisher Scientific or equivalent)

24432 Laboratory oven or waterbath capable of achieving 60°C
(Fisher or equivalent)

24333 Laboratory Centrifuge (Fisher Marathon or equivalent)

24334 Drybath (Fisher or equivalent)

24335 Evaporative  Concentrator  (Zymark TurboVap or
equivalent) equipped with nitrogen tank.

2.4.3.3.6 Glassware
16X100mm tubes (Fisher 14-959-35AA or eGoivalent)
Screw caps (Fisher 14-930-15E or equiva
16X144mm tapered tip cenirifuge t % (Fisher 05-538-

41C or equivalent)

Snap caps (Fisher 05-538-4IN o 'gq{livalent)

GC/MS ALS vials (HP 5182- or equivalent)

GC/MS vial microinsert ( 83-2088 or equivalent)
2.4.3.3.7 Gas Chromatograph %1: ith a mass selective

detector (HP 6890@ &11 lent) and a nonpolar

capillary column cwith mpositéon capable of
efficiently se \ﬁ%;g @mloxds, drugs compounds

and othel es un m toxicological specimens
(e.g. \@, loxane or 95%-dimethyl-
polysi e W % enyl).
X\
REAGENTS _ 0 \\Q’

Refer to ma se @N Dreparation instructions,
2434, I @xom\‘6 (Sigma G-0876 or equivalent)

2.4.3. uffer, pH =4.8
2 4, 3@ QQOI odlum Bicarbonate, pH=11
form/Isopropanol 9:1
é\ﬁl 3. 4 5 yl Acetate (Ansys #203 or Fisher #E145-1 or
equivalent)

Q&O 24.34.0 Silylating Agents

2.4.3.5

2.4.3.6

MSFTA (Pierce #48910 or equivalent) or
BSTFA with 1%TMCS (Pierce #38831 or equivalent)

CONTROLS

24351 Liquid Urine Control containing a minimum of Oxazepam
or Nordiazepam (BioRad 443, Utak 88121 or equivalent)

24352 Drug Mix (Alltech 601826 {Medazepam, Oxazepam,
Lorazepam, Diazepam, Temazepam, and Bromazepam}or
similar)

STANDARDS
Obtain as required.
3 Rev. 1
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Standards (in methanol) Potential Vendors
Alprazolam Cerilliant A-903, Alltech 01427
o-Hydroxyalprazolam Ceritliant A-907, Alltech 01545
Bromazepam Cerilliant B-903, Alltech 6013563
Chiordiazepoxide Cerilliant C-022
Norchlordiazepoxide Alltech 6013433
Clonazepam Ceritliant C-907, Alltech 017943
7-Aminoclonazepam Cerilliant A-916
Diazepam Cerilliant D-907, Alltech 017213
Estazolam Cerilliamt E-901, Alltech 601560
Flurazepam Cerilliant F-003, Alltechd@ 7953
Flunitrazepam Cerilliant F-907, Allieety6015123
7-aminoflunitrazepam Cerilliant A-911 N7
Lorazepam Cerilliant L-9013\Alltech 013583
Medazepam Alltech 013573
Midazolam Cerilliang-M=908
4-hydroxymidazolam CerilljahtH-902
Nitrazepam Cet@%lt N-906, Alltech 017933
Nordiazepam Setillian N3905, Alltech 013453
Oxazepani . (Cerilliaand-902, Alltech 013703
Temazepam | Cefillipnit T<Q0% Alltech 613833
Triazolam ~O | Gerilliapt TNIT0, Alltech 014283

o-Hydroxytriazolam NN~ \CerillignfP-911
Oxazepam Glucuro@g\ ’@ei &E ;;1541
Refer to an opiate Aggg% %}e @a: ds.
PROCEDUR ,gg/

2.43.7. 1 ration
inimum of the following non-extracted

&1(& Additional standards should be prepared as
0 1€ y indicated by current drug therapy.
{6

S derivative: Oxazepam, temazepam, nordiazepam
and lorazepam. Add 10ul of stock solution to labeled
tapered bottom centrifuge tube. Derivatize as described
in 2.4.3.7.6.

24372 Initial set-up

Label extraction tubes, tapered-bottom derivatization tubes
and GC/MS vials with microinserts as follows for both the
underivatized/ethyl  acetate (EA) and  derivatized
extractions (TMS) for the negative control (NC), positive
control (PC) and appropriate laboratory numbers without
prefix.

24373 Sample Preparation

4 Rev. |
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2.4.3.7.5
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¢ Transfer 6-mL of urine specimen, negative uring or
positive conirol (o extraction tube.

o Ifa drug mix is used as an additional control, add drug
mix solution to 6-mL of negative urine, For a
0.1mg/mL solution, use 100pL.

Sample Hydrolysis

* To each extraction tube add:
¢ 200uL 2M acetate buffer
e 100ul B-Glucuronidase

e Cap and vortex gently to mix, 2
e Place in 60°C laboratory oven oraydterbath for two
hours. A
* Allow samples to cool befm@%ceedmg with solvent
extraction, O
2
Extraction Q

<
e To each tube add; ()K Q

e 2ml 50mM s 11111@)%1%;&?‘}{6 to each tube.

o 4mL of.c ofo sopfepanocl {9:1}.
e Rock f01 Iy
) Centu cat 1@? @1 15 minutes.
. Tlaa@l 1 phase from tube into labeled
ed b@om ‘
) eit to dryness, under a gentle stream of

O n@n rboVap at 37°C.
‘</

b(b a n
243756\ t

@

Q‘OQ

24377

20uL ethyl acetate
e 30uL of MSTFA.
Cap tubes with snap caps,
Vortex,
Heat tube for 15 minutes in 75°C dry bath,
Remove from heat and allow to cool.
Transfer derivative to labeled GC/MS ALS vial with
microinsert.

0 % 1e set of tapered-bottom tubes add:

e & * ¢ o

Reconstitution with Ethyl Acetate
* To remaining set of tapered bottom tubes, add:
o 50uL ethyl acetate.

s  Vortex.
e Transfer exiract to labeled GC/MS ALS vial with
microinsetrt,

5 Rev. 1
Issued: 1 1/G1
Valeniine Benzo GC-MS SOP.dac




2.4.3.8

2.4.3.9
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GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS

2.43.8.1 Analysis Parameters
243811  Inject I pL into GC/MS using the ALS.
2.43.8.1.2  Analyze sample extract in full scan
acquisition.
2.43.8.1.3  Refer to attached GC/MSD method printout
for current analysis parameters.
. : @%
24382 Detection and Identification Criteria . @)
2.43.82.1 The presence of a du{ }ompound can be
established if theréare no significant
differences in tl ention time and mass
spectra for the le versus standards.
] Accept 1e!&tlon time window is +/-

5% Q
% AT
APPLICATION Or METHO Q§'

24391 This method \Kg‘ e
1equue an atid hy

LYTES
her compounds, which
15 to liberate the compound
etate extraction and the TMS
oward the identification of these

et

24392 'fms proven useful in the identification of

6@% ompounds such as codeine, morphine, 6-

01 phine and hydrocodone.

9 3 A&mate standards should be prepared as required.

@

2.4.3.1 Qﬁo REFERENCES

2.4.3.10.1, Valentine, J.L., Middleton, R., Sparks, C. Identification of
Urinary — Benzodiazepines and  their  Metabolites:
Comparison of Automated HPLC and GC-MS afler

Immunoassay Screening of Clinical Specimens. I. Anal.
Tox, 20:416-424, 1996,

2.4.3.10.2 Levine, B. Central Nervous System Depressants, pp. 191-
197. in. Principles of Forensic Toxicology. Levine, B. ed.,
AACC, 1999,
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2.4,3.10.3

2.4.3.10.4

2.4.3.10.5

2.43.10.6
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Huang, W. and Moody, D.E. Immunoassay Detection of
Benzodiazepines and Benzodiazepine Metabolites in Blood.
J. Anal. Tox, 19:333-342, 1995.

Drug  Facts and  Comparisons Prescription Drug
Information Binder, Updated monthly,

Julien, RM. 4 Primer of Drug Action. pp. 95-107, W.H.
Freeman and Company:NewYork, 1998,

Hobbs, W.R., Rall, T.W. and Verdoorn, ’Ea& Hypnotics
and Sedatives.. pp. 362-373. in: Goodma Gilman’s The
Pharmacological Basis of Therape s, 9" edition,
Hardman, I.G. ed., McGraw-Hill, @g&

.\0
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Section Two

Urine Toxicology

2.4  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
2.4.4 Qualitative 11-nor-9-THC-A’-COOH (Carboxy-THC)

M

2.4.4.1 BACKGROUND OQ
Cannabis sativa use dates back to 2700 B.C.Z(A}\/Iarijuana refer to
a mixture of the leaves and flowering tops.’ moke from burning
cannabis includes 61 different cannabionoids™  The major active

ingredient in marijuana is delta-9-tetral @cauuabinol (A°-THC). The
A’-THC content varies from 2 to 10%c¥ith an average of four to five
percent, The quality of marijuana 'séport have improved over the
last 20 years due to superior cuitiw{(on prac{ices %he medicinal effects of
marthuana include antinausem@nus re g, anticonvulsant and
reduction of intraocular pr es&}e abis\tierefore has found use as an
antiemetic to deal ausga\Nassociated with anticancer

chemotherapy and % tho()suffeung from glaucoma. The

debate continues o I,1 he drug.

Several fi Q'}y when considering the behavioral
effects of (A -@{C Qde the route of administration (smoked or
ingested), t ce @1011 of the plant (dose), the experience of the
user, th 1’s @ erability to psychoactive effects, and the setting of the
use, 36 \ ects of marihuana include an increased sense of

W(% 1ng0mi horia, relaxation and a mild sedative-hypnotic
Its 1Cd1 effects are similar to those of alcohol and the
Q@Intianmety agents.” The side-effects of marihuana use include impairment
\O of cognitive functions, alteration of the user’s pelceptlon of time and
distance, reaction time, learning and short-term memory.>>® Marijuana
has been shown fo interfere with a person’s ability or willingness to
concentrate.  Canmabis causes temporal disintegration such that the
individual loses the ability to store information in the short term and is
easily distracted.” Impairment from use is thought to last from 4 to 8-
hours with more recent studies reporting 3 to 6 hours, Dr. Huestis
reported that most behavioral and physiological effects return fo baseline
within three to six hours afier use with residual effects in specific
behaviors for up to 24 hours.

Impairment of coordination and tracking behavior h'ls been
reported to persist several hours beyond the pelception of the high.® Due
to the variable period of impairment the relating of urine carboxy-THC to
the time of use, and thus impairment, requires the development of the
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scenario surrounding the stop for DUI  The presence of carboxy-THC in
urine only indicates exposure to MH at some previous indeterminate time.

The physiological effects may include an increase in heart rate and
blood pressure, conjunctival suffusion, vasodilation, dry mouth and throat
and a decrease in respiratory rate. The individual may also experience
increased hunger (munchies).

A’-THC is rapidly metabolized to the inactive metabolite, carboxy-
THC,"*>® In urine, this major metabolite, carboxy-THC is pursued due to
A’-THC only being present in minute quantities. Carboxy-THC in urine
has been conjugated with glucuronic acid to improve ggcretion. The
detection time of carboxy-THC in urine following mapiffidha use varies
dependent upon various pharmacological factors duch as the dose
obtained, the route of administration and the @ of metabolism and
excretion.! A’-THC is deposited in body fatOdue to it’s high lipid
solubility. It is slowly released from this sto.@ge depot over time. ' The
amount of A’-THC stored in fat is a functi@{%f the amount, frequency and
potency of drug exposure. The dete@1 ti@can therefore vary from

days to months. QO C)O
SCOPE

&
. (')@ N %
This method is to qualitativ@}con {Th h@énce of a major metabolite
of marijuana, cai‘boxynT}Q, in és imens. Samples are subjected to
an alkaline hydrolysigZto ii{é};\%e Poxy-THC from its glucuronide
conjugate. Hydro sapples asd-then made acidic with a phosphate
buffer and exfradted \fith @2 anc/ethyl acetate 87:13. Following
centrifugation (De ex@ isa@rdved and dried under nitrogen. The dried
extract issipylate 01'1@ MS derivative. The derivative is analyzed

ona D E@ .
E I%M@?AQ%UPPLIES
3.1

@)e Rocker (Fisher Scientific or equivalent)

4432 Laboratory Centrifuge (Fisher Marathon or equivalent)

2.4.433 Waterbath (Fisher or equivalent)

24434 Drybath (Fisher or equivalent)

24435 Evaporative  Concentrator  (Zymark TwboVap or
equivalent) equipped with nitrogen tank.

2.4.4.3.5 Whatman® pH Indicator Paper Strips (Fisher 09-876-17 or
equivalent)

2.4.4.3.6 Glassware
16X100mm tubes (Fisher 14-959-35AA or equivalent)
16X 144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap caps (Fisher 05-538-41N or equivalent)
GC/MS ALS vials (HP 5182-08065 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
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24437 Gas Chromatograph equipped with a mass selective
detector (HP 6890/5973 or equivalent) and a nonpolar
capillary column with a phase composition capable of
efficiently separating amines, alkaloids, drugs compounds
and other analytes encountered in toxicological specimens
(e.g.  100%-dimethylpolysiloxane or  95%-dimethyl-
polysiloxane with 5%diphenyl).

REAGENTS
Refer to manual section 2.6 for solution preparation instrucriw%Puriry of
chemicals should be certified ACS or equivalent. @

2.4.4.4.1 1.0 N KOH
24.4.4.2 Saturated Potassium Phosphate Mot %10 pH ~1.8
24443 87:13 Hexane with Ethyl Acetate
2.44.4.4 Ethyl acetate
2.4.4.4.5 Silylating Agent (select ﬁomfo
BSTEFA/1% TMCS (P161 3884277 or equivalent)

MSFTA (Pierce #4 q{:e@
BSTFA with 1%TM9KS (P@ #ﬁil or equivalent)
STANDARDS \\O @Q/
O

24451 Stock Standat
2445 @, N

é\‘(b '
24452 orki au(%’Solution (1800ng/mL)
&0 4 <</Add o00pL  Stock Solution to 49.1mL

O\/ Methanol, Solution is stable for six months

;\\
0(\ % when stored at 4°C.

(+) 11~11or—9—carb0xy—A9-THC
-006 or equivalent).

4.4.6.1 Liquid Urine Control containing Carboxy-THC (Utak
66814, 66825, 98816 or equivalent)
244,02 60ng/mL Carboxy-THC Positive Control Urine
Add 100pL of working standard solution to 3mL of
negative urine and mix.
24463 Negative Control Urine (FS Personnel).

PROCEDURE

24.4.7.1 Initial set-up
Label exiraction tubes, tapered bottom derivatization tubes
and GC/MS vials with microinserts as follows for the
negative control (NC), positive control (PC), Liquid
Control and appropriate laboratory numbers without prefix.
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2.44.7.2 Sample Preparation
Transfer 3 mL of urine specimen, negative urine, positive
control and liquid control to extraction tube.,

24473 Sample Hydrolysis
Add 0.5mL of 1.0N KOH fto each extraction tube.
Vortex gently to mix.
Check resulting pH with pH indicator strip.
pH must be 2 12, If <12 add an additional 0.5mL of KOH.
Place in 40°C waterbath for 15 minutes,
Allow samples to cool before procee%@ with solvent

extraction.
24474 Extraction %Q
Original pH @ = 12 0

e Add 1.5mL of} %bhate buffer,
e Add 3mL of ane/Bthyl Acetate (87:13)

e Rock fm@n&)@ é&

Onglml pH
1atc buffer.
g@' of ne/Ethyl Acetate (§7:13)

nutes.
\\@

24475 (5(‘96113\@ e @3&6 3500 rpm for 10 minutes.

2.4.4. ’&\8\6 per organic phase from tube into labeled tapered

0%0 ube.

i S
é?4.4.7.7 aporate solvent to dryness, under a gentle stream of
KO nitrogen, in TurboVap at 37°C.

%

24.4.7.8 Derivatization
e To dried extract in tapered bottom tubes, add 50pL.
ethyl acetate and S0pL silylating reagent (BSTFA or

MSTFA).
s Cap tubes with snap caps.
s  Vortex.

e Heat tube for 15 minutes in 95°C dry bath. Remove
from heat and allow to cool.

o Transfer derivative to labeled GC/MS ALS vial with
microinsert.
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GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS

24481 Inject 1l TMS derivative into GC/MS using the ALS.

24482 Analyze sample extract in SIM (selected ion monitoring)
utilizing the ions 371, 473 and 488. Refer to aftached
GC/MSD method printout for current analysis parameters,

244821 Detection and ldentification C‘%tel ia
The presence of a drug ound can be
established if there aPe” no significant
differences in the reteption time and selected
ion ratios are i20“/®
. Acceptabie‘g&bntion time window is +/-

5%. (\6
%)
REFERENCES \ Q*
2.4.4.9.1 Huestis, M. A che Cone, E.J. Detection
Times of M; m ab in Urine by Immunoassay
and GC— Ang' 43-449, 1995,

2.4.4.9.2 %@M @a;ué). pp. 246-264.  in: Principles of

SIC\ . Levine, B. ed., AACC, 1999,

24493 6(5(\ Can@bm %C!mk s Isolation and Identification of Drugs
4@4&5, Moffat, A.C. ed., Pharmaceutical

‘\ res on .
\)(F éafy don, 1986

é}f 9.4 l@g Evaluation and Classification Training Manual, U.S.

Dept. of Transportation, 1993,

2.44.9.5 Julien, RM. Marijuana: 4 Unique Sedative-Euphoriant-
Psychedelic Drug. in: A Primer of Drug Action. pp. 319-
349, W.H. Freeman and Company:NewYork, 1998,

2.4.4.9.6 O’Brien, C.P. Drug Addiction and Drug Abuse. pp. 572-
573. in: Goodman & Gilman’s The Pharmacological Basis
of Therapeutics, o' edition, Hardman, J.G. ed., McGraw-
Hill, 1996,
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Idaho State Police
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Toxicology Section

e
Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.1 Ampiletamme and Methamphetamine Extraction Employing the
Ansys Diagnostics Spec-Plus™ DAU Column

2.3.1.1 BACKGROUND 4’\0

Amphetamine and methamphetamine are sympathibmimetic drugs that
mimic the actions of naturally occurring stiméory neurotransmttters,
Although still prescribed for the treatment- attcntion deficit disorder
(ADD), narcolepsy, and obesity, these ¢ g@unds have a high potential
for abuse. Methamphetamine is pmdu la tinely often through the
reduction of ephedrine/pseudoephe % ical side effects may
include agitation, nervousness, restfessn s and ranoia, Physiological
effects may include myduasLs in ed blood pressure and
heart rate. The mamfestatm ad{qgm is dependent on the time
since drug administration.Q

2.3.1.2 PRINCIPLE
This procedure of the ANSYS® Diagnostics, Inc
SPEC: PLUS""M n f01 the extraction of amphctamme and
methamphe compounds, from urine. ANSYS
Technol @y Phase Extraction products are manufactured
with pé{y and bonded-silica impregnated on a glass fiber

dlsc {2? 1 utilizes a copolymer sorbent which combines a
catlon ex e phase with a non-polar phase (reversed phase) to
temct effectlvely, physically and chemlcaliy, with analytes of inferest
OQand minimally with interfering substances in the urine sample, The
QK copolymei binds the analyte primarily with ionic interactions with the
anionic sorbent and to a lesser extent, by hydroplobic interactions. The
cation exohang,e component (anionic smbent) of the phase is effective for
recovering amines which are present in the urine sample in a cationic

form,

For the extraction of amphetamine, methamphetamine and other
phenethylamines of interest, the urine is adjusted with a phosphate buffer
and apphed to a pre-conditioned SPE column. This pH adjustment
maximizes the ionic character of the analyte and the sorbent to take full
ddvanlage of the cation exchange mechanism. The conditioning creates an
environment which allows for optimal interaction between the sorbent and
the analytes of interest. The column is subsequently washed with an
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aqueous solvent, to selectively remove matrix components and interfering
substances from the column. Next, the column is to dried to remove traces
of solvent. When the column is dry, the analytes of interest are recovered
from the column by disrupting the ionic bonds with a basic organic solvent
mixture. Following the elution from the SPE column the extract is
derivatized for confirmation on the GC/MSD.

EQUIPMENT AND SUPPLIES
23.1.3.1 SPEC-PLUS™ 3mi DAU column (Ansys 532-DAU)
23132 Drybath (Fisher or equivalent)

23.133 Evaporative  concentrator  (Zymark boVap  or
equivalent) equipped with nitrogen tank‘

23.1.34 Vacuum Manifold/pump A

23.1.3.5 Glassware

16X100 Test Tubes (Fisher 14- %9 ot equivalent)
16X144mm tapered tip cen ge tubes (Fisher 05-538-

41C or equivalent)
Snap Caps (Fisher 05-5 @IN ?ﬁmuvalent)
GC/MS Automated LS) vials (HP 5182-

0865 or equwalcnt@
GC/MS vial m @P %‘2088 or equivalent)
2.3.1.3.6 Gas chromg @aph p ith a mass selective detector

(HP 689 & quivalent) and a nonpolar capillary
cohmn h a ‘phas mposition capable of efficiently
almds drugs compounds and other

d in toxicological specimens (e.g.

t ysiloxane or 95%-dimethyl-polysiloxane

6®‘Wif& o d h
REA

fo Mantta g;%n 2.6 for solution preparation
4.1 L. Potassium hydroxide
3 1.4.2 0.1M Phosphate Buffer, pH 6.0
2 3.1.43 0.1IM Acetic acid

23.1.44 1% Acidic Methanol
2.3.1.4.5 Isooctane (Fisher 0-299-1 or equivaient)

23.1.4.6 Methanol (Fisher A412-4 or equivalent)

2.3.1.4.7 Ethyl Acetate (Fisher B145-4 or equivalent)

23.14.8 Ammonium Hydroxide (Fisher A669-500 or equivalent)

23,149 Elution Solvent
80ml ethyl acetate, 20 ml methanol, 2mi of NH,OH
Prepare fresh.

2.3.1.4.10 IM Potassium phosphate dibasic (K,HPO,)

23.1.4.11 Derivatizing Agents - Select from the following:
Heptafluorobutyric Acid Anhydride (HFAA) (Pierce 63164
or equivalent)
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Pentafluoropropionic Acid Anhydride (PFAA) (Pierce
65193 or equivalent)

2.3.1.5 CONTROL
2.3.1.5.1 Toxi-Contro! No. 2, UTAK 98814, or equivalent control
which contains both Amphetamine and Methamphetamine
in the appropriate concentrations.

2.3.1.6 STANDARDS
2.3.1.0.1 Run necessary analytical standards as indicated by
examination of GC/MSD data. ®6
RS
Standard (mg/mL) Potentin} Vendors
Methamphetamine Cerilliant M-609, Alltech 010013
Amphetamine Cerilliant A<007, Alltech 010023
MDMA Cerilliant M-013, Alltech 014093
MDA CegiNiant M-012, Alltech 014603
Phenylpropanolamine _| EprillignfP038, Alltech 6017803
Phentermine { Cerfilipelt P23, Alitech 017833
Ephedrine 9 | Cailliapt B024, Alltech 017403
Pseudoephedrine NP (@1‘11&&@?@35 , Alltech 6013213
PMA Qo Couilijant P-050
S $
(5\@ \Q OU
2.3.1.7 PROCEDURE 2\ Qp Q
23.1.7.1 itir s &

abel e@es and GC/MS vials with microinserts.
o Q) N/ ¢ Negative Control
$) O ¢ Positive Control

[ ]

N % Appropriate Laboratory Numbers
OQ)

<
23.1.7.2 Manual Extraction Procedure Utilizing the SPEC PLUST™
OQ «Iml DAU column
QK 23.1.72.1  Transfer 1mL of urine specimen, negative
urine or appropriate control to the properly
labeled test tube.

23.1.7.22  Add 500uL of 0.1M phosphate buffer, pH
6.0, and vortex,

23,1723  Insert labeled SPEC-PLUS™ 3ml DAU
column into vacuum manifold.

231724  Add 200pL of methanol to column and
aspirate at approximately 5 in. Hg (17 kPa)
for approximately 1 minute,

2.3.1.7.2.5 Pour prepared sample into column and
aspirate at approximately 5 in, Hg (17 kPa),
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23.1.72.6  Add 500uL of 0.1M acetic acid and aspirate
at approximately 5 in, Hg (17 kPa).

23.1.727  Increase vacuum {o 10-20 in. Hg (34-68
kPa) and dry the extraction disc for a
minimum of 1 minute.

23.1.7.2.8  Add 500uL of Methanol to the column and
aspirate at approximately 5 in. Hg (17 kPa).

231729  Increase the vacuum to 10-20 in Hg (34-68
kPa) and dry the disc for a minimum of 1
minute,

2.3.1.7.2.10  Open vacuum manifold, @(?e collection
tips, and insert collecs&l holding rack
containing the 16)8,@;11111 tapered tip
centrifuge tubes.

2.3.1.7.2.11  Add 800uL of ei@on solvent to column and
aspirate slowlyes* 3 in. Hg (10kPa).

2.3.1.7.22  Increase vgepum tg 5 in. Hg (17 kPa) to

assist mt, of clution solvent
througlf the dis¢: &

23.1.7.213 R e the ta tip centrifuge tubes
sdhtainingth cted samples from rack.

2.3.1.7.2.1Q dd é‘)u 1% acidic methano! and
2.3‘1.7@ ) g e?&a to dryness under a gentle stream
égen at approximately 35°C.
%fe hood add SOpL, of HFAA or PFAA,
Qj\ @ap, and vortex.

K,HPO,.

2,3.1.7.220  Cap and vortex.

23.1.7.2.21 Incubate at ~60°C for 15 minutes.

2317222 Cool

2.3.1.7.2.23  Vortex

23.1.7.2.24  Centrifuge at 100rpm for 5 minutes fo
separate the layers

2.3.1.72.25 Transfer the isooctane (top) layer to an
appropriately labeted ALS vial,

Q‘§\
\6 2, @’éd\/ Heat for 20 minutes at 70°C,
' Cool to room temperature.
&éé@ 19 Add 1 mL of Isooctane and ImL of IM

Automated Extraction Procedure Utilizing SPEC-PLUS™

- 3ml DAU column.

2.3.1.7.3.1 Refer to  the following  attached
methods/printouts.

4 Rev, 1
issued: 02/02
SPE GC-MS for methmuphetamine-amphetamine-dao.doc




2.3.1.8

@Q

& Toxicology Program Methods Manual

23.1.7.4 Gas _ Clwomatography/Mass  Spectrometry  (GC/MS)

Analysis
23.1.7.4.1 Inject 1 pL into GC/MS using the ALS.

23.1.742  Analyze sample extract in full scan
acquisition. Refer to attached GC/MSD
method  printout for current analysis
parameters.

2.3.1.7.5 Detection and Identification Criteria
2.3.1.75.1 The presence of a drug cogcﬁbund can be
established if there no sigaificant
differences in the 1ete(§an time and mass

specira for the s versus that of an
authenticated standa¥rd.
2.3.1.7.52  Acceptable l'et®1011 time window is £5%,
REFERENCES &«° R A
2.3.1.8.1 Automated SPE Solid Ph traction Protocols for
Drugs of Abus ) race™ SPE Workstation,

ANSYS D@Qstm@

2.3.1.8.2 SPE @U Drugs of Abuse in Urine
01@ ANSYS Diagnostics, 1999,

2.3.1.8.3 \tht ns Ulme of SPEC.Solid Phase Extraction
11 C-PLUS™ Solid Phase Extraction Columns
Y ANSYS Diagnostics, 1997,

2§ P@g% G.E., Gere, J.A. Solid Phase Extraction of Abuse
Drugs from Urine, For. Sci. Review, 3 (2):117-132; 1991,
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Idaho State Police
Forensic Services

Toxicology Section
- ]
Section Two

Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.2 Extraction of Amphetamines Employing the United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DAU F.g5racti0n

Column . gg

@K

2.3.2.1 BACKGROUND
Amphctannne and methamphetamine are SyIP thomimetic drugs that
mimic the actions of naturally occurring @nulatmy neurotransmitters.
Although still prescribed for the tleatt ttention deficit disorder

(ADD), narcolepsy, and obesity, the Om‘i% s have a high potential

for abuse. Methamphetamine is p1 uce 1e]y often through the
reduction of ephedrine/pseudog drine,

glC'\l side effects may
include agitation, nervousnesgy R@ﬂess paranoia. Physioiogical
effects may include my ipSemi tcreased blood pressure and

heart rate. The mamfe%\t 01\ fects is dependent on the time

since drug admmls%

2.3.2.2 PRINCIPLE CO \\®
This pmcedtﬁ(& uti!(fg tl '%e of the UCT 200mg CLEAN SCREEN®

DAU ¢ 1 for\the sexaction of Amphetamines from urine, The
CLE %p column utilizes a copolymeric sorbent which
co €s @ satlop

sAe) to infers

changer and a hydrophobic functionality (reverse
Citterest and minimally with interfering substances in the urine sample.

ectively, physically and chemlcaliy, with analytes of

Q\ The cation exchanger will allow the anionic sorbent ( - ) to bind to cations,
Additional retention mechanisms include hydrophobic interactions and
polar adsorption. The nonpolar aspect of the cohunn serves to exiract
nonpolar compounds from a polar sample matrix.® The cation exchangel
component of the phase is effective for amines which are present in the

urine sample in a cationic form bonding ionically to the sorbent.”

For the extraction of amphetamines; the urine is adjusted to pH 6 with a
phosphate buffer to maximize the ionic character of the analyte, and
loaded onto a pre-conditioned SPE column. The conditioning creates an
environment which allows for optimal interaction between the sorbent and
the analytes of interest. The analyte is retained by ionic interaction of the
amine functional groups present on the drug and the anionic sulfonic acid
exchanger on the sorbent. The column is subsequently washed with water
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and a weak aqueous buffer, to selectively remove matrix components and
interfering substances from the column, The wash also disrupts the
hydrophobic and adsorption interactions but not the ionically bound
material, Next, the column is dried to remove fraces of aqueous and
organic solvents. When the column is dry the analyles of interest are
recovered from the column with a basic organic solvent mixture.
Following the etution from the SPE column the extract is derivatized for
confirmation on the GC/MSD.

2.3.2.3 EQUIPMENT AND SUPPLIES
2.3.2.3.1 200 mg CLEAN SCREEN® ex @%u column
(ZSDAU020 or ZCDAUO020 or equwa@%’
23232 Drybath (Fisher or equivalent)
2.3.233 Evaporative  concentrator (Zgl)aik TurboVap or
equivalent) equipped with mtmggn tank.
23234 Vacuum Manifold/pump
23235 pH paper (Fisher 09- 876 @ re valent)
23236 Glassware
16X100 Test Tube 1sh 96 -29 or equivalent)
16X144mm t Qé tllé‘s.entx tubes (Fisher 05-538-
41C or equw
Snap Cap@7 1sh 01 equivalent)
GC/Mg\'@utom% S'unple (ALS) vials (HP 5182-
@equ' enQ
G mi ert (HP 5183-2088 or equivalent)
2.3.2.3.7 ma(% ph equipped with a mass selective
(5,0 det 890/5973 or equivalent) and a nonpolar
@ ax \oeﬂumn with a phase composition capable of
separating amines, alkaloids, drugs compounds
* 1er analytes encountered in toxicological specimens
<\' &, 100%-dimethylpolysiloxane  or  95%-dimethyl-
7 polysiloxane with 5% diphenyl)
©
2.3.2.Q REAGENTS

Refer to Manual section 2.6 for solution preparation

23241 Methanol (Fisher A412-4 or equivalent)

23242 Methylene Chloride (Fisher D37-4 or equivalent)

23243 Dimethylformamide (DMF) (Fisher DI119-500 or
equivalent

23244 Ethyl Acetate (Fisher E145-4 or equivalent)

2.3.2.4.5 Isopropano} (Fisher A416-1 or equivalent)

23246 Ammonium Hydroxide (Fisher A669-500 or equivalent)
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2.3.2.4.7 100mM Phosphate Buffer (pH 6.0)

232438 100mM Acetic Actd

23249 Elution Solvent
Mix 78mL Methylene Chloride, 20mL Isopropanol and
2mL Ammonium Hydroxide, Make fresh.

2.3.24.10 Derivatizing Agents - Select from the following:
Heptafluorobutyric Acid Anhydride (HFAA) (Pierce 63164
or equivalent)
Pentafluoropropionic Acid Anhydride (PFAA) (Pierce
65193 or equivalent) S

<

CONTROL 4\0

2.3.2.5.1 Toxi-Control No. 2, UTAK 98814, p¢lan equivalent control
whtich contains both Amphetamifgamd Methamphetamine
in the appropriate concentr atlo@

STANDARDS ﬂ

23.2.0.1 Run necessary at @%ai 'ds as indicated by

examination of GC/

uC)

<,%

Standard (1 mg/mIns <\V \Potential Vendors
A (

Methamphetaming

,Gq)lhant M-009, Alltech 010013

Amphetamiite

" ANCerilliant A-007, Alliech 010023

MDM& O

N\ Cerilliant M-013, Alltech 014093

MDA \¥ ¢,V

Ceriliiant M-012, Alltech 014603

Phew{b&’opa@dﬁmy{é\

Cerilliant P-038, Alltech 6017803

S Phenteihiing X/

Cerilliant P-023, Alltech 017833

¢ N~ Eplietrine)"

Cerilliant E-024, Alltech 017403

Cerilliant P-035, Alltech 6013213

O‘ E@Bopg‘ﬁ@nne
T ANA

Cerilliant P-050

)
>\

PROCEDURE

2.3.2.7.1

23.2.7.2

Initial set-up
Label test tubes and GC/MSD vials with microinserts.

e Negative Control
¢ Positive Control
¢ Appropriate Laboratory Numbers

Extraction Procedure Utilizing the 200 mg CLEAN
SCREEN® Extraction Column

232721 Transfer SmL of urine specimen, negative
urine or appropriate Toxi-Control to the
appropriate labeled test tube.

2.3.2.722 Add 2mL 100mM phosphate buffer and

Vortex. Verify that pH is 6.0 + 0.5, adjust

3 Rev. 1
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pH with 100mM monobasic or dibasic
sodium phosphate, as necessary.

232,723 Insert labeled CLEAN SCREEN® extraction
column into vacuum manifold.

2.3.2.7.2.4 Add 3mL of methanol to column and
aspirate at <3 in. Hg.

2.3.2.7.2.5 Add 3mL of DI H,O to column and aspirate
at <3 in. Hg.

2.32.72.6  Add ImL of 100mM phosphate buffer (pH
6.0) to column and aspirate atGs3 in. Hg.

2.3.2.7.2.7  Pour sample onto column @itd aspirate at <3
in. Hg. \

232728  Wash column wi lﬁgmL DI H,O and
aspirate at <3 zn

2.3.2.72.9  Wash column lmL 100mM acetic acid
and aspirate@h<3 in. Hg.

2.3.2.7.2.10 Wash g’nn 1 3mL methanol and
‘ISpil

2327211 D @olu mnutes at 210 inches

ai ert collection holding rack

2.3.2.7.2.1@0%\%% manifold, wipe collection

ax@g labeled 16X144mm tapered tip
c 1 1ge tubes.

& 6\3

3mL of elution solvent to column and
xspuate slowly, <3 in. Hg,

@ 7.2.16

Evaporate eluate to ~30uL at <40°C under a
gentle stream of nitrogen.

Add 50uL of PFFA or HFFA, cap, and
vortex.

6(0 2, Q&Add 301l of DMF to eluate.

2.3.2.7.2.17 Heat for 20 minutes at 70°C.

2.3.2.7.2.18 Evaporate to dryness at <40°C.

2.3.2.7.2.19 Reconstitute with 100pL ethyl acetate.
2.3.2.7.2.20 ‘Transfer to the appropriately labeled ALS

vial.

Automated Extraction Procedure Utilizing 200 mg CLEAN

SCREEN® Extraction Colunm

2.3.2.73.1 Refer to the following  aftached
methods/printouts.

Gas  Chromatography/Mass  Spectrometry  (GC/MS)

Analysis

2.3.2.7.4.1  Inject | pL into GC/MS using the ALS.

4 Rev. 1
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Analyze sample extract in full scan
acquisition. Refer to attached GC/MSD
method printout for current analysis
parameters,

Detection and Identification Criteria

2.32.75

2.3.275.1

232752
REFERENCES
2.3.2.8.1

Manual
2.3.1.82 Platoff, G

Drugs f101

The presence of a drug compound can be
established if there are significant
differences in the retenti idimie and mass
spectra for the samplQ rsus that of an
authenticated standar;

Acceptable 1etent1@1me window is +5%.

*

%\

UCT CLEAN SC @ E)@ti&(jolumns Application

mse Extraction of Abuse
nns\@o evmw 3 (2):117-132; 1991.
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.3 Extraction of Benzodiazepines Employing the Ansys® Diagnostics
Spec-Plus™ DAU Column

ﬁ

)
2.33.1 BACKGROUND \A\
Refer to manual section 2.4.3. %Q
2.3.3.2 PRINCIPLE '\O
This procedure outlines the use of l@s ANSYS® Diagnostics, Inc
SPEC.PLUS™ 3ml SPE column f01 ion of benzodiazepines

&ld Phase Extraction

stic and bonded-silica
pines, a non-polar phase
fhized. to interact effectively,

from urine, ANSYS Technologl '
products are manufactured vvlthg)lyp.;{1 el
impregnated on a glass fiber i\

(reversed phase) 1etent10&zi®cha
with analytes of interesf a n%g[all ith interfering substances in the

urine sample. The N spe@ ~ the column serves to extract
nonpolar compot ‘on ia@npie matrix.*

ZE
g%f-

Benzodiazepi fo%@u@ude conjugates to facilitate their excretion,

An enz 4 ys required to free them from the glucuronide
sug‘n the(extraction of benzodiazepines, the urine is adjusted
to pIDI sphate buffer, to maximize the hydrophobic/non-

- character e analyte and the sorbent, and applied to a pre-

11d1t10ned SPE-Column. The conditioning creates an environment which
OQ allows for optimal interaction between the sorbent and the analytes of
Q\ interest, The column is subsequently washed with an aqueous solvent, to
selectively remove matrix components and interfering substances from the
column. Next, the column is dried to remove traces of solvent. When the
column is dry, the analytes of interest are recovered from the column with
a basic organic solvent mixture. Following the elution from the SPE
column the extract is derivatized for confirmation on the GC/MSD.

2.33.3 EQUIPMENT AND SUPPLIES
2,3.3.3.1 SPEC.PLUS™ . 3mL DAU SPE colunin {(Ansys 532-DAU
or equivalent)
23332 Drybath (Fisher or equivalent)
2.3.3.33 Evaporative  concentrator (Zymark  TurboVap  or
equivalent) equipped with nitrogen tank.
2.33.34 Vacuum Manifold/pump

! Rev. 1
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2.33.35 (GGlassware
16X100 Test Tubes (Fisher 14-961-29 or equivalent)
16X144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
pH paper (Fisher 09-876-17 or equivalent)

2.3.3.3.0 Gas chromatograph equipped with a mass selective detector
(HP 6890/5973 or equivalent) and a n lar capillary
column with a phase composition ¢ & ¢ of efficiently
separating amines, alkaloids, drugs pounds and other
analytes encountered in to;\ic%al specimens (e.g.
100%-dimethylpolysiloxane or &S -dimethyl-polysiloxane
with 5% diphenyl}

Q)(\
REAGENTS K
Refer to Manual section 2.6 for sol on P
2.3.3.4.1 Isooctane (2,2, 4 methg(' el (FlShBi 0-299-1 or
equivalent)

23342 1.0M Ace uff

2.3.3.4.3 1.5MP ?fl @v fe19$10.8
2.3.1.44 Ethyl s‘oe h 5-4 or equivalent)

2.3.1.4.5 A 1&/d 0 ¢ (Fisher A669-500 or equivalent)

23.3.4.6

)
2.3.3.4\7\ 10@3&11& water
2.3 3@8 0 -@haetironidase (Patella vulgata) Options

@ @{ epare [rom Patella vulgata Type L-II powder (Sigma

cetate add 2ml NH,OH, mix.

%) (G8132 or equivalent)

o Prepared Helix pomatia Type H-2 Solution (Sigma
GO876 or equivalent)
2.3.3.4.9 Silytation Reagent Options
o MTBSTFA /1% t-BDMCS (Pierce 48925 or
equivalent)
e MSFTA (Pierce 48910 or equivalent)
e BSTFA (Pierce 38830 or equivalent)

CONTROL

2.3.3.5.1 Liguid Urine Control containing a minimum of Oxazepam
ot Nordiazepam (BioRad 443, Utak 88121 or equivalent)

23352 Drug Mix (Alltech 601826 {Medazepam, Oxazepam,
Lorazepam, Diazepam, Temazepam, and Bromazepam}or
similar)

2 Rev. 1
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2.3.3.5.3 Oxazepam Glucuronide (Alltech 01541 or equivalent,

2.3.3.6 STANDARDS
2.3.3.6.1 Run necessary analytical standards as indicated by
examination of GC/MSD data.

Standards in Selution Potential Vendors
Alprazolam Ceriiliant A-903, Alltech 01427
o-Hydroxyalprazoiam Cerilliant A-907, Alltech 01545
Bromazepam Cerilliant B-903, Alliech 6013563
Chlordiazepoxide Cerilliant C-022 &
Norchlordiazepoxide Alltech 6013433 -\D
Clonazepam Cerilliant C-907, ANgech 017943
7-Aminoclonazepam Cerilliant A-916\,
Diazepam Cerilliant 907, Alltech 017213
Estazolam Cerillian-E-901, Alltech 601560
Flurazepam Cerilliahl ¥-003, Alitech 017953
Flunitrazepam Cer{ltiahit F-907, Alitech 6015123
7-aminoflunitrazepani {WHH}DN;\Q] 1
Lorazepam /., (erillipmL-901, Alltech 013583
Medazepam N Alllech 01387\
Midazolam ~9 ’Q@iﬁiaylms
4-hydroxymidazolam \\V ACenillijnhA-902
Nitrazepam O~ Y C‘emt N-906, Alltech 017933
Nordiazepam, N X&' | Cerilliant N-905, Alltech 013453
Oxazepadd N\~ ~NE¢nilliant 0-902, Alitech 013703
Temgzehm AO (\\’ Cerilliant T-907, Alltech 013833
TriazolamN\O V' | Cerilliant T-910, Alltech 014283
@xynyl@m ,(‘(/ Cerilliant T-911

(’\\‘
2.3.3.7 PROC O AV

* © a minimum of the following non-extracted
{\ ards. Additional standards should be prepared as
Q® necessary indicated by current drug therapy.
\O o TMS derivative: Oxazepam, temazepam, nordiazepam
Q and lorazepam. Add 10pL of stock solution to labeled

tapered bottom centrifuge tube.

23372 Initial set-up
Label SPE-PLUS™.3mi-DAU extraction column, test

tubes, tapered-bottom derivatization tubes and GC/MS
vials with microinserts for the negative control (NC),
posifive control (PC), Oxazepam Glucuronide control,
Standards, and appropriate laboratory numbers,

2.3.3.73 Manual Extraction Procedure Utilizing the SPEC.PLUST
«3ml DAU column

3 Rev.
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233.73.2

2.3.3.77.3.3

Q™

ortex.
%) Q/Q Resulting pH should be
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Sample Preparation
Transfer 1.0mL of urine specimen, negative
urine or positive control to labeled
extraction test tube.

Sample Hydrolysis
For each extraction tube:
¢ Add 200uL 1.0M acetate buffer, pH 3.8

e Vortex.
e Verify that the resulting pH is
approximately 4.

s Ifnecessary adju

¢ Add 200pL B-Glucti mdase
e Capandv gently to mix.

e Place in .375C laboratory oven or
waterbatly for* three hours.

o Allow gy ples%o cool before proceeding

w&l(@lvelb ,(tion

tio
T ea tubc

of phosphate buffer (pH

approximately 10.

Q/ s Ifnecessary, adjust pH.

Centrifuge at 3500 rpm for 25 minutes.
Insert labeled SPE-PLUS™.3ml-DAU
columm in the vacuum manifold.

o Add 200pL of methanol to the column.
Wait for 1 minute.

o Decant sample into column and aspirate
at approximately 3-5 in. Hg (10-17kPa)

e Add 1mL of deionized water to column
and aspirate at approximately 3-5 in. Hg
(10-17kPa)

¢ Increase vacuum to [0-20 in. Hg (34-
68kPa) and dry extraction disc for
approximately 5 minutes.

¢ Open vacuum manifold, wipe collection

tips, and insert the collection rack

containing the labeled tapered ftip
centrifuge tubes.

4 Rev. 1
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2.3.3.8.2
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o Add 800ul of elution selvent and apply
gentle vacuum of <3 in, Hg (10 kPa) to
aspirate the sample into the collection
tube

e Increase vacuum to approximately 5 in.
Hg (17 kPa) to assist the final amount of
elution solvent through the disc.

¢ Evaporate solvent to dryness, under a
gentle stream of nitrogen, in TurboVap
at 60°C.

Derivatization O

ey ad N
In hood, add 100uL sj ing agent,
¢ Cap tubes with caps.

¢ Vortex. - O

Heat tube in 90° Q}y bath for 30 minutes.
Remove ﬁo& bat nd allow to cool.
1so

Add 100%
v

de \mv 1abeled GC/MSD ALS

i n“gacedme Utilizing SPEC-PLUSTM™
\J

to the following  attached

2.30;
O \& &%mds/puntouts

Q

é@)é@HY/MASS SPECTROMETRY (GC/MS)

GA A&Hé%)h(’[\

Qlysis Parameters

233.8.1.1  Inject 1 pl. into GC/MSD using the ALS.

233812  Analyze sample extract in  full scan
acquisition.

2.33.8.13 Refer to attached GC/MSD method printout

for current analysis parameters.

Detection and Identification Criteria

2.3.3.8.2.1

The presence of a drug compound can be

established 1f there are no significant

differences in the retention time and mass

spectra for the sample versus standards.

e Acceptable retention time window is +/-
5%.

5 Rev, |
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REFERENCES

2.3.1.9.1

2.3.1.9.2

2.3.1.10.3

2.3.1.10.4

Automated SPEC® - Solid Phase Extraction Protocols for
Drugs of Abuse Using the RapidTrace™ SPE Workstation,
ANSYS Diagnostics, 1997,

SPEC.PLUS™.3ML-DAU Drugs of Abuse in Urine
Extraction Applications, ANSYS Diagnostics, 1999.

Instructions for Urine of SPEC.Solid Phase Extraction
Colummns, SPEC-.PLUS™ Solid Phase Extrpatfion Columns
with Filter, ANSYS Diagnostics, 1997A\0

X\
Platoff, G.E., Gere, J.A. Solid P%Extraotion of Abuse
Drugs from Urine, For. Sci. Rp\ét;,\ S 3{(2):117-132; 1991,
N
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Idaho State Police
Forensic Services

Toxicology Section
-
Section Two

Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.4 Extraction of Benzodiazepines Employing the United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DAdj Extraction

Colamn . g

2.3.4.1 BACKGROUND %6\
Refer to manual section 2.4.3. ‘\O

2.3.4.2 PRINCIPLE (0
This procedure outlines the use of tl gﬂ(} ‘é}CT CLEAN SCREEN®
DAU Column for the exhacttm mes from urine The
CLEAN SCREEN® DAU colu ut :) lymenc sorbent which
combines a cationic exchan nd dr vic functionality (reverse
phase) to interact effecti ﬁ)phy § hemically, with analytes of
interest and mlmmally h 1{@%&1 stances in the urine sample.
The retention 1%&131 é) benzodiazepines are hydrophobic
interactions an n The nonpolar aspect of the colunm
serves to a;(é onpounds from a polar sample matrix.”
Benzodia 1es g%/ onide conjugates to facilitate their excrefion.

is therefore required to free them from the

An e dtxc
g]ucrégu € Qi‘plety For the extraction of benzodiazepines, the
colyze loaded onto a pre-conditioned SPE column. The
%ﬁrn 1ts0nmg 01 es an environment which allows for optimal interaction
tween the sorbent and the analytes of interest. The analyte is retained
Q\O by hydrophobic interaction of the functional groups present on both the
analyte and the sorbent. The column is subsequently washed to selectively
remove matrix components and interfering substances from the column.
Next, the column is dried to remove traces of aqueous and organic
solvents. When the column is dry, the analytes of interest are recovered
from the column with a basic organic solvent. Following the elution from
the SPE column the extract is derivatized for confirmation on the

GC/MSD.

2.3.4.3 EQUIPMENT AND SUPPLIES
2.34.3.1 200 mg CLEAN SCREEN® Extraction Column
(ZSDAU020 or ZCDAU020 or equivalent)
23432 Drybath (Fisher or equivalent)

1 Rev. |
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2.3.4.6

23433

23434
23435

2,3.43.6
23437

REAGENTS

23441
23.4.4.2
23443

Toxicology Program Methods Manual

Evaporative  concentrator  (Zymark ~ TwboVap  or
equivalent) equipped with nitrogen tank.
Vacuum Manifold/pump
Glassware
16X100 Test Tubes (Fisher 14-961-29 or equivalent)
16X144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 @qulvalent)
pH paper (Fisher 09-876-17 or equwal &J

Gas chromatograph equipped with a ss selective detector
(HP 6890/5973 or equivalent) a nonpolar capillary
column with a phase compoS\ﬁpon capable of efficiently
separating amines, alkalm% rugs compounds and other
analytes encountered i loxioalogical specimens (e.8.
100%-dimethylpolygi @ﬂne ‘D) dimethyl-polysiloxane

X
with 5% dlphenyib C) Q/é

\\C)

Refer to Manual section Q? s@ p&)@manon

ethan @Ashe equlvalent)

Et; eta 45 4 or equivalent)

3.4, ne Bi%ﬁ -1 or equivalent)
23444 10 /d water
N\

10 hate buffer, pH 6.0
A@@futnle in 0.1 M phosphate buffer, pH 6.0
2 3 -GlGeyronidase (Patella vulgata)
\) ~

tion Reagent Options
o/ MSFTA (Pierce 48910 or equivalent)
e MSETA + 1% TMCS (Pierce 48915 or equivalent)
e BSTFA (Pierce 38830 or equivalent)
e BSTFA + 1% TMCS (Pierce 38831 or equivalent)

CONTROL

2.345.1 Liquid Urine Control containing a minimum of Oxazepam
or Nordiazepam (BioRad 443, Utak 88121 or equivaient)

2.3.4.52 Drug Mix (Alltech 601826 {Medazepam, Oxazepam,
Lorazepam, Diazepam, Temazepam, and Bromazepam}or
similar)

2.3.4.53 Oxazepam Glucuronide (Alltech 01541 or equivalent)

STANDARDS

2.3.4.6.1 Run necessary analytical standards as indicated by

examination of GC/MSD data.

2 Rev. |
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Standards in Solution Potential Vendors
Alprazolam Cerilliant A-903, Alltech 01427
a-Hydroxyalprazolam Cerilliant A-907, Alltech 01545
Bromazepam Cerilliant B-903, Alltech 6013563
Chlordiazepoxide Ceritliant C-022
Norchiordiazepoxide Alltech 6013433
Clonazepam Cerilliant C-907, Alltech 017943
7-Aminoclonazepam Cerilliant A-916
Diazepam Cerilliant D-907, Alltech 017213
Estazolam Cerilliant E-901, Adltech 601560
Flurazepam Cerilliant F-003,@jltech 017953
Flunitrazepam Cerilliant F-Q0F/Alltech 6015123
7-aminoflunitrazepam Cerilliant £ 1(?91 I
Lorazepam Cerilligat@-901, Alltech 013583
Medazepam Alltech013573
Midazolam Coiliant M-908
4-hydroxymidazolam NCériliiant H-902
Nitrazepam %, Cerilllant N-906, Alltech 017933
Nordiazepam » ()° | Carillidnt N-903, Alitech 013453
Oxazepam CerillignhO-902, Alltech 013703
Temazepafy) % | Cerilimt T-907, Alitech 013833
Triazelaw O ant T-910, Alltech 014283
a-Hy@’@ﬁaz e ritliant T-911
A
x@ O OC)
andard\Prepafation

repale a@ imum of the following non-extracted
aH ﬁ\/ dditional standards should be prepared as
fece indicated by current drug therapy.
(\o derivative: Oxazepam, Temazepam, Nordiazepam
nd Lorazepam. Add 10uL of stock solution to labeled
tapered bottom centrifuge tube.

Initial set-up
Label 200mg CLEAN SCREEN® Extraction Column, test

tubes, tapered-bottom derivatization tubes and GC/MSD
vials with microinserts for the negative control (NC),
positive control (PC), Oxazepam Glucuronide control,
Standards, and appropriate laboratory numbers without
prefix.

Sample Preparation
o ‘Transfer 5.0ml of urine specimen, negative urine or
positive control to extraction tube,

Sample Hydrolysis
e To each exlraction fube add:

3 Rev. 1
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e 2 ml B-Glucuronidase solution (pH 5.0)
e Cap and vortex gently to mix.
e Place in 65°C laboratory oven or waterbath for three

hours,
o Centrifuge for 10 minutes at 2000 rpm and discard
pellet.
o Allow sampies to cool.
2.3.4.7.5 Extraction
s Insert labeled 200mg CLEAN SCREE]&%AU column
in the vacuum manifold. Q

¢ Add 3mL of methanol to the colu@% and aspirate at <3
in, Hg (<10 kPa). .

o Add 3mlL of deionized watgr fo the column and aspirate
at <3 in. Hg (<10 kPa). 6\

o 1mL of 100mM pho {@ te lu&fel (pH 6.0) and aspirate

at <3 in. Hg.

¢ Decant sampl gﬁ) colun n and dspirate at <3 . Hg.

e Wash co gﬁth nized water and aspirate
at<3 1

* Wash 0111111\@1/1’( ‘&ﬁZO% acetonitrile in 0.1M
pl?@ha%hﬁf .0) and aspirate and aspirate at <

1101& wh to 210 in, Hg (234 kPa) and dry
g‘r f01 approximately 5 minutes.
6(0' @asi\/ tmn with 2mL hexane and aspirate and
O .
S\ Q a cat <3 in. He.
O . n vacuum manifold, wipe collection tips, and insert

{\S O 1e collection rack containing the labeled tapered tip
%) centrifuge tubes.
KOQ o Add 3mL ethyl acetate to elute the sample from the
Q column at < 3 in. Hg (<10 kPa).

e Bvaporate solvent to dryness, under a gentle stream of
nitrogen, in TurboVap at < 40°C.

2.3.4.7.6 Derivatization
In fume hood:
Add 50 pL ethyl acetate.
Add 50 uL silylating agent.
Cap tubes with snap caps.
Vortex.
Heat tube for 20 minutes in 70°C dry bath.
Remove from heat and allow to cool.

. & & & & O
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e Transfer derivative to labeled GC/MS ALS vial with
microinsert,

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS

2.34.8.1 Analysis Parameters
2.34.8.1.1 Inject 1 pL into GC/MS using the ALS,
2.3.4.8.1.2  Analyze sample extract in full scan
acquisition. (%)
234813  Refer to attached GC/MSQ%ethod printout
for current analysis paraieters.

%)
23482 Detection and Identification CriLe%
2.3.4.8.2.1 The presence . drug compound can be
established there are no significant
difference\befn the~etention time and mass
spec for t @ pi¢ versus standards.

@cce} a ion fime window is +/-
\C)
> L @
REFERENCES Q o’ 0
O
23.3.9.1 U E SC@%@ Exiraction Columns Application
& 1al \
2.3.3.9. 26’0’ P@ Ge} e, J.A. Solid Phase Extraction of Abuse
Unnc For, Sci. Review, 3 (2):117-132; 1991,

& S

@Q
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Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.5 EIxtraction of Benzoylecgonine Employing the SPEC.-PLUS™.DAU
Extraction Column,

2.3.51 BACKGROUND @
Cocaine is a naturally occurring alkaloid derived fi *eaves of the South
American shrub, Erythroxylon coca, Cocaiue% Iso can be produced
synthetically. Cocaine is one of the most pejent stimulants to the central
nervous system due to its mechanism of \n which involves blocking
reuptake of stimulatory neurotransmit me is used hcltiy as a
local anesthetic in ophthahmology., ?Sl ts of cocaine include
an increased mental awaleness a al rt ss ense of clarity and
feelings of elation. The ﬁctlon tec Holmes used cocaine
for its transcendently stimu @&ﬁ arifying properties to the
displeasure of Doctor W wvith,all*drugs, the effects of cocaine
depend on the dosa @he f@q it 1 ch it is taken and the route of
administration. @ nifi factors include the setting or
circumstances i 111 cl @ 1sed and the expectations of the user.
Side effects i fllary dilation, restlessness, dizziness,
dyskmesm femor &ph and paranoia. Additional major side effects
of coca1 e a @1 c tence of discontinued use. If the user does not
1ead1 ey may experience increased anxiety, agitation,
1es ne 1d t sturbance of normal sleep patterns, which leads to
1e. Due t se effects following cocaine use, an individual's ability
opelate a motor vehicle is impaired both during and following cocaine

\OQ use.

Routes of administration of cocaine include snorting, injection and
smoking. The metabolism of cocaine and its metabolites involves
hydrolysis, fransesterification and n-demethylation. Cocaine metabolites
detectable in urine include benzoylecgonine, ecgonine methyl ester,
norcocaine and various arythydroxy- and arylhydroxymethoxy-
metabolites. The duration of the action of cocaine is limited by its rate of
metabolism since its major metabolites are inactive. One of the active
metabolites, cocacthylene is produced via transesterification when cocaine
and ethanol are ingested concurrently,

1 Rev. |
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PRINCIPLE

This procedure outlines the use of the SPEC.PLUS™ DAU SPE column
for the extraction of Benzoylecgonine from urine. ANSYS Technologies’
SPEC™ Solid Phase Extraction products are manufactured with
polypropylene plastic and bonded-silica impregnated on a glass fiber disc.
The DAU column utilizes a sorbent which combines a strong cation
exchanger with a non-polar phase (reversed phase) to interact effectively,
physically and chemically, with benzoylecgonine and minimally with
interfering substances in the urine sample. The cation exchanger
component of the phase is effective for compounds which are present in
the urine in a cationic form. The sample pretreatment stth 0.1M HCl
ensures that the nitrogen group on the ecgonine poﬂ\(i) of the cocaine
molecule (pKa 8.6) bonds ionically to the sorbent. &1 the extraction of
benzoylecgonine the urine is adjusted with a ph O@e buffel to maximize
the ionic character of the analyte. The sample is then applied to a pre-
conditioned SPE column. The conditioning gi€ates an environment which

allows for optimal interaction between sorbent and the analytes of
interest. The column is subsequentl & d the aqueous solvent, fo
selectively remove matrix compon ng-i g substances from the

s of solvent. When the
‘ed from the column with
the elution from the SPE
nation on the GC/MSD.

column. Next, the column is du@to remove
column is dr Y the analytes o res, re
a basic organic soivent ikdure. lo

column the extract is d vatize &’{& c

EQUIPMENT %@

2.3.5.3.1 ,{ DAU column (Ansys 532-DAU or
‘@qmwéent)
2.3.5. 3 er or equivalent)
2.3.5. 3\3 @ap concentrator  (Zymark  TurboVap  or
nt) equipped with nitrogen tank.

ym Manifold/pump
@.3, stale

16X100 Test Tubes (Fisher 14-961-29 or equivalent)
16X144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liguid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)

2.3.5.3.6 pH paper (Fisher 09-876-17 or equivalent)

2.3.5.3.7 Gas chromatograph equipped with a mass selective detector
(HP 6890/5973 or equivalent) and a nonpolar capillary
column with a phase composition capable of efficiently
separating amines, alkaloids, drugs compounds and other
analytes encountered in toxicological specimens (e.g.

2 Rev. 1
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100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane
with 5% diphenyl)

REAGENTS
Refer to Manual section 2.6 for solution preparation
2.3.54.1 Methanol (Fisher A412-4 or equivalent)
23542 Ethyl Acetate (Fisher E145-4 or equivalent)
2.3.54.3 50% Methanol/water
2.3.5.4.4 0.1M Hydrochloric Acid
2.3.54.5 Elution Solvent
Mix 80mL ethyl acetate with 20mL methan%}
2.3.54.6 Silylating Agent (select from) - O
. MSTFA/1% TMCS (Pierce#4 or equivalent)
J MSTFA (Pierce#48910 orgg¥ivalent)
. BSTFA/1% TMCS (Pierec#38831 or equivalent)
. BSTFA (Pierce#3883@r equivalent)

CONTROL KQ gﬁ

2.3.5.5.1 UTAK 66812-C or Qlc%q@e 'sQntlol which contains
benzoylccgonm é)@h@&gg Q}é@

ncentrations,
STANDARDS ? \b
2.3.5.6.1 Run ne az@% standards as indicated by
exam on data.
,-*’\’g“ 8 O

amm‘ itol) Potentinl Vendors
c itine Cerilliant B-004, Aliltech 018203
PROQ{}Q
2.3.5 11 t -U

the test tubes and GC/MS vials with microinserts.

0 Negative Urine Control
. Positive Urine Control
. Appropriate Laboratory Numbers

2.3.5.7.2 Extraction Procedure Utilizing SPEC-PLUS™.DAU
Extraction Column

2.3.57.2.1  Transfer ImL of urine specimen, Negative
Control or Positive Control to an appropriate
labeled test tube.

235722  Add ImL 0.1M HC! and Vortex.

2.3.5.7.23 Insert labeled SPEC-PLUS™.DAU
extraction column into vacuum manifold

235724  Add 200pL of methanol to colunm and wait
for one minute.

3 Rev. |
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23,5725  Pour sample onto column and aspirate at 3-5
in. Hg (10-17 kPa)

235726  Add 500uL of 0.1M HCI to column and
aspirate at 3-5 in. Hg (10-17 kPa),

2.3.5.7.27  Add 500pL of 50% methanol/water to
column and aspirate at 3-5 in. Hg (10-17
kPa).

2.3.5.7.2.8  Increase vacuum to 10-20 in. Hg. (34-68
kPa) and dry extraction disc for =5 minutes.

2.3.5.7.2.9 Open vacuum manifold, wipe collection
tips, and insert coliectlot@ olding rack
containing the 16X14dfum tapered tip
centrifuge tubes. \A

2.3.5.77.2.10 Add 800pL of elut'@?@olvemt to column and
aspirate slowly.a in. Hg (10kPa).

2.3.5.7.2.11 Increase Vacu@} to 5 in. Hg (17 kPa) to
assist ﬁn&;f amoynt of elution solvent

1sc

throu
2.3.5.72.12 Relmie co on ’&g\]s with elutes from

2.3.5.7.2.13 \Iﬁé?) %& dryness under a gentle
€

Q tre n at approximately 60°C.

2.3.5. 7 thyl acetate.
78"15 | t@d add 25uL of silylating agent.

eX.
1 eat for 15 minutes at 90°C.
7. Cool to room temperature
20 Transfer to the appropriately labeled ALS
vial,
Automated Extraction Procedure Utilizing
SPEC.PLUS™.DAU Extraction Column
235731 Refer o the following  attached

methods/printouts.

Gas  Chromatography/Mass  Spectrometry  (GC/MSD)

Analysis
235741  Inject 1uL into GC/MSD using the ALS.

2.3.5.742  Analyze sample extract in full scan
acquisition. Refer to attached GC/MSD
method  prinfout for current analysis
parametetrs.

Detection and Identification Criteria

4 Rev, 1
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Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.6 Extraction of Benzoylecgonine Employing United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DA@ Extraction

Column, )

o

2.3.0.1 BACKGROUND %
Cocaine is a naturally occurring alkaloid deri rom leaves of the South
American shrub, Erythroxylon coca. Co@e is also can be produced

syntheticaily. Cocaine is one of thc m otent stimulants to the central
nervous system due to its mechan actl hich involves blocking
reuptake of stimulatory nemotlan ptte e is used licitly as a

an increased mental awar ; a sense of clarity and
feelings of elation. The ﬁ‘m lock Holmes used cocaine
for its transcendentl 11 u an(e nd clarifying properties to the

th all drugs, the effects of cocaine

displeasure of Do atsor
depend on the \\‘méfo 1 which it is taken and the route of
gi

local anesthetic in ophthf\hl%ggf; Theqp t ects of cocaine include
1al

adunmstlatlol cant factors include the selting or
circumstar n ¥ g is used and the expectations of the user.

Side &g@ can> nclude” pupillary dilation, restlessness, dizziness,
dyskiliesia, lg&br, 1oria, and paranoia. Additional major side effects

of mo@ ar@a, eOnsequence of discontinued use. If the user does not
%mmlstm tife Yifug, they may experience increased anxiety, agitation,
QCrestlessness and the disturbance of normal sleep patterns, which Jeads to
OQ fatigue. Due to these effects following cocaine use, an individual's ability

to operate a motor vehicle is impaired both during and following cocaine
use.

Routes of administration include snorting, injection and smoking.
The metabolism of cocaine and its metabolites involves hydrolysis,
transesterification and n-demethylation. Cocaine metabolites detectable
in urine include benzoylecgonine, ecgonine methyl ester, norcocaine and
various atyihyd10xy~ and arylhydroxymethoxy- metabolites. The duration
of the action of cocaine is limited by its rate of metabolism since its majm
metabolites are inactive. One of the active metabolites, cocaethylene is
produced via transesterification when cocaine and ethano! are ingested
concurrently.

1 Rev. |
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PRINCIPLE

This procedure outlines the use of the 200mg CLEAN SCREEN® DAU
SPE column for the extraction of cocaine and benzoylecgonine from urine.
The CLEAN SCREEN® DAU column utilizes a copolymeric sorbent
which combines a cationic exchanger and a hydrophobic functionality
(reverse phase) to interact effectively, physically and chenncally, with
analytes of interest and minimally with interfering substances in the urine
sample.

The cation exchanger will allow the anionic sorbent ( - ) to bind to cations.
Additional retention mechanisms include hydrophobi @teractions and
polar adsorption. The nonpolar aspect of the colum ccgelves to extract
nonpolar compounds from a polar sample matrix. é‘hc cation exchanger
componernt of the phase is effective for compoﬁﬁs which are present in
the urine sample in a cationic form bondn@ ionically to the sorbent.

For the extraction of cocaine and benz the urine is adjusted to
pH 6 with a phosphate buffer tag@mm Qle ionic character of the
analyte, and loaded onto a pre-c 1011 ? mn The conditioning
creates an environment whick imteraction between the
sorbent and the ana yt \1'[61 Q\ alyte is retained by ionic
interaction of the amine uncu present on the drug and the
anionic sulfonic ca@exch&e} the sorbent. The column is
subsequently wa 1th tel weak aqueous buffer, to selectively
remove matrix c iferfering substances from the column.
The wash isry @ h 'ophobic and adsonption interactions but
not the lly rial. Next, the column is dried to remove

traces qu ganlc solvents, When the column is dry the
analyte Lcst recovered from the column with a basic mganlc

atized f01 firmation on the GC/MSD,

s,@%:’mt mi owmg the elution from the SPE column the extract is

EQUIPMENT AND SUPPLIES

2.3.6.3.1 200 mg CLEAN SCREEN®  Extraction Column
(ZSDAU020 OR ZCDAUO020 or equivalent)

2.3.6.3.2 Drybath (Fisher or equivalent)

2.3.633 Evaporative  concentrator  (Zymark  TurboVap  or
equivalent) equipped with nitrogen tank.

2.3.634 Vacuum Manifold/pump

2.3.6.3.5 (Glassware
16X 100 Test Tubes (Fisher 14-961-29 or equivalent)
16X 144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)

2 Rev. 1
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GC/MS vial microinsert (HP 5183-2088 or equivalent)

2.3.6.3.6 pH paper (Fisher 09-876-17 or equivalent)

2.3.6.3.7 Gas chromatograph equipped with a mass selective detector
(HP 6890/5973 or equivalent) and a nonpolar capillary
colummn with a phase composition capable of efficiently
separating amines, alkaloids, drugs compounds and other
analytes encountered in toxicological specimens (e.g.
100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane
with 5% diphenyl)

REAGENTS @6

Refer to Mamial section 2.6 for solution preparation A\

2.3.6.4.1 Methylene Chloride (Fisher D37-4 @quivalent)
2.3.64.2 Isopropano! (Fisher A416-1 or eq@alent)

2.3.64.3 Ammonium Hydroxide (Flshe\%@ -500 or equivalent)

2.3.644 Methanol (Fisher A412-4 uvaient)

23.24.5 Ethyl Acetate (Fisher E ulvalent)
2.3.64.6 Deionized/distilled te

2.3.6.4.7 100mM Phosphat uffer ngé
2.3.6.4.8 100mM HCI

2.3.6.4.9 Elution So
Mix 70m 1eth ﬁac& €, 20mL isopropyl alcohol,

and 21 mn
2.3.6.4.10 it ( ﬁom)

G@NS (Pierceff48915 or equivalent)
M%@ E rée#48910 or equivalent)

TMCS (Pierce#38831 or equivalent)

& She
\ ’l@ Pierce#38830 or equivalent)
S

.3.6.5.1 AL 66812-C or an equivalent control which contains
benzoylecgonine in the appropriate concentrations.

STANDARDS
2.3.6.6.1 Run necessary analytical standards as indicated by
examination of GC/MSD data.
Standards (in selution) Potential Vendors
Benzoylecgonine Cerilliant B-004, Alltech (18203
Cocaine Cerilliant C-008, Alliech 015003
Ecgonine methyl ester Cerilliant E-001, Alitech 014553
Norcocaine Cerilliant N-005, Alltech 6015353
Cocaethylene Ceriiliant C-010, Alltech 6015363

PROCEDUREK

2.3.67.1 Initial set-up
Label the test tubes and GC/MS vials with microinserts,

3 Rev. |
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. Negative Control

. Positive Control

. Appropriate Laboratory Numbers

Extraction Procedure Utilizing 200mg CLEAN SCREEN®
DAU Column

23.6.7.2.1  Transfer 5mlL urine specimen, Negative

2.3.6.77.2.2

23.67.23

23.6.7.2.4

2.3.6.7.2.5

236%@/

\)<\z 10
o
23.6.7.2.11

23.6.72.12

2.3.6.7.2.13
2.3.6.7.2.14
2.3.6.7.2.15
2.3.0.7.2.16

2.3.6.7.2.17
2.3.6.7.2.18

2.3.6,7.2.(Q&.ddd8§@6 5
SQQ: n

Control or Positive Control to an appropriate
labeled test tube.

Add 2mL 100mM phosphate buffer and
Vortex. pH should be 6, (@0 5. Adjust pH
as necessary with 1%& monobasic or
dibasic sodium ph

Insert labeled CL SCREEN® extraction
colummn into vaogem manifold.

Add 3mL methanol fo column and
aspirate O\&S @Hg to preven{ sorbent

dr ym% Eg
1

to column and aspiraie

M phosphate buffer (pH 6.0)
aspirate at <3 m. Hg.

mple onto column at 1 to 2
mL nute

&h column with 2mL DI H,O and

N g@g\f"

spirate at <3 in, Hg.
Wash column  with 2mL  of i00mM
hydrochloric acid and aspirate at <3 in, Hg.
Wash column with 3mL of methanol and
aspirate at <3 in. Hg.
Dry column by aspirating at > 10 in. Hg for
> 5 minutes.
Open vacuum manifold, wipe collection
tips, and insert collection holding rack
containing the 16X144mm tapered tip
centrifuge tubes.
Add 3mL of elution solvent to column and
aspirate slowly, <3 in. Hg (10kPa).
Remove collection vials with elutes from
rack.
Evaporate to dryness under a gentle sfream
of nitrogen at < 40°C,
Add 50uL ethyl acetate.
In fume hood, add 50uL silylating agent.
Cap.
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2.3.6.7.2.19  Vortex.

2.3.6.7.2,20 Heat for 20 minutes 70°C dry bath.

2.3.6.7.221 Remove from dry bath and cool to room
temperature,

2.3.6.7.2.22 Transfer to the appropriately labeled ALS
vial.

2.3.6.7.3 Automated Extraction Procedure Utilizing 200mg CLEAN
SCREEN" extraction colunmn,
23.673.1 Refer to the f0110w1% attached
methods/printouts.
\0

23.6.74 Gas  Chromatography/Mass Spﬁgﬁﬁ)mehy (GC/MS)
\ %4

Analysis
2.3.6.74.1 Inject 1 pL into. QC/MS using the ALS,

2.3.6.7.4.2 Analyze @Qple*extlact in full scan
acqui @ y ,i attached GC/MSD

method  phin outs ©current  analysis
@%’het Q/

2.3.6.7.5 DetectlonQﬁd 1 i riteria
; e of a drug compound can be
d if there are no significant
rffexénces in the retention time and mass
< ¢tra for the sample versus that of an
N Q/authenticated standard.
6 %) @\/ Acceptable retention time window is £5%.

%QRENDE
T CLEAN SCREEN® Extraction Columns Application
Manual.
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2.35.75.1 The presence of a drug compound can be
established if there are no significant
differences in the retention time and mass
spectra for the sample versus that of an
authenticated standard.

235752 Acceptable retention time window is £5%.

2.3.5.8 REFERENCES
23581 Automated SPEC® . Solid Phase Extraction Protocols for
Drugs of Abuse Using the RapidTrace™ SPE,Workstation,
ANSYS, 1997. .
O
4\
2.3.5.8.2 SPEC.PLUS™.3ML-DAU Drlu%?f Abuse in Urine
Extraction Applications, Ansys, 1

6\0
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Section Two

Urine Toxicology

2.3

Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.7 Extraction of Codeine and Morphine Employing the SPEC.PLUS™-DAU

Extraction Column, %

2.3.7.1

2.3.7.2

< K agonist,

)
BACKGROUND &
Morphine and codeine are natural derivatives of &2opium poppy, Papaver

somiferum. Opium contains several alkaloids incigf' g morphine, codeine and
papaverine. Codeine is the phenolic methyl ethes)of morphine while heroin is a
diacetyl derivative. Classified as opiates, éing and morphine are used

While both morphine and

IS8
lg A&%ntinues to be the second

therapeutically primarily as analgesics and
codeine have potential for abuse, the illi
most widely abused drug in the United S@tes ( 0). The effect these opiates
exhibit is dependent upon their intérdetiong @ith spéeific receptor sites within the
central nervous system (CNS). I @1 101 Qna a and cough suppression, effects
of opiate use include eupl @eplessmn sedation, reduced GI
motility/constipation, hypo 116 spi.a miosis, bradycardia, nausea, and
physical tolerance and d@z ence)

RN

Nam@,|” Beégeptor/Action
enol 3%~ @(ﬁlist,
N _ ([ ¥¥eoni

gonisf

u

Metabolites
morphing, norcodeine

Compound
Codeine

-

Morphine 0\ Ll agonist, minor quantities normorphine
\% ai K agonist,
\ MS n 8 agonist

6-monoacetylmorphine, morphine, small
quantities of codeine (addicts)

il agonist,

H@‘f‘

O agonist

PRINCIPLE

This procedure outlines the use of the ANSYS® Diagnostics, Tnc SPEC-PLUS™
3mi SPE column for the extraction of codeine and morphine from urine, ANSYS
Technologies’ SPEC™ Solid Phase Extraction products are manufactured with
polypropylene plastic and bonded-silica impregnated on a glass fiber disc. The
DAU column utilizes a sorbent which combines a strong cation exchanger with a
non-polar phase (reversed phase) fo interact effectively, physically and
chemically, with benzoylecgonine and minimally with interfering substances in
the urine sample. The cation exchanger component of the phase is effective for

1 Rev. 1
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compounds which are present in the urine in a cationic form. Codeine and
morphine form glucuronide conjugates to facilitate their excretion, Prior to
extraction, an enzymatic liydrolysis is required to free them from the glucuronide
sugar moiety, For the extraction of codeine and morphine, the urine is adjusted
with a low pH acetate buffer to maximize the ionic character of the analytes and
the sorbent. The sample is then applied to a pre-conditioned SPE column. The
conditioning creates an enviromment which allows for optimal interaction between
the sorbent and the analytes of interest. The column is subsequently washed with
the aqueous solvent, to selectively remove matrix components and interfering
substances from the column. Next, the column is dried to remove traces of
solvent. When the column is dry, the analytes of inter est ar ?éovel ed from the
column with a basic organic solvent mixture, Following ution from the SPE
column the extract is derivatized for confirmation on th& /MSD.

S

EQUIPMENT AND SUPPLIES %\O
2.3.7.3.1 SPEC-PLUS™.DAU extlac%u\ i, (Ansys 532-DAU or

equivalent)
23,732 Drybath (Fisher or equl((lent) OQ

23733 Evaporative concel l&‘mbo\fap or equivalent)
equipped with mt

2.3.734 Vacuum MamQ un@\ @
2.3.7.3.5 Glassware CH
16X100 #' ’Iug %ls 4-961-29 or equivalent)
i
ent Q\K

16X1 centufuge tubes (Fisher 05-538-41C or

equ
]63 &85 538-41N or equivalent)

@ d Liquid Sampler (ALS) vials (HP 5182-0865 or

microinsert (HP 5183-2088 or equivalent)
(Flshel 09-876-17 or equivalent)

Gas wromatograph equipped with a mass selective detector (HP

6890/5973 or equivalent) and a nonpolar capillary column with a

phase composition capable of efficiently separating amines,

alkaloids, drugs compounds and other analytes encountered in

toxicological specimens (e.g. 100%-dimethylpolysiloxane or 95%-
dimethyl-polysiloxane with 5% diphenyl)

REAGENTS
Refer to Manual section 2.6 for solution preparation
2.3.7.4.1 Methanol (Fisher A412-4 or equivalent)
23742 Ethyl Acetate (Fisher E145-4 or equivalent)
2.3.74.3 Ammonium Hydroxide (Fisher A669-500 or equivalent)
2.3.74.4 1.0M Acetate Buffer (pH 3.8)
2.3.7.4.5 0.1M Acetic Acid
2.3.74.6 1.5M Acetic Acid
2 Rev. |
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2.3.7.4.7 1.5M Phosphate Buffer (pH 10.8)
2.3.748 Elution solvent
Mix 80mL of ethyl acetate, 20mL methanol and 2 mL ammonium
hydroxide.
2.3.7.4.9 B-Glucuronidase Options
o Prepare from Patella vulgata Type L-II powder (Sigma G8132
or equivalent)
e Prepared Helix pomatia Type H-2 Solution (Sigma G0876 or
equivalent)
2.3.7.4.10 Silylation Reagent Options S
o MSFTA (Pierce 48910 or equivalent) 0®
e BSTFA (Pierce 38830 or equivalent) A\
3
2.3.7.5 CONTROL O
23,751 Liquid Urine Control containi (Q minimum of Morphine and/or
Codeine (BioRad 478, Utak&c 12— 1 equivalent)
2.3.75.2 Drug Mix (Alltech 601 orphine, Hydromorphone,
Oxycodone, Nalorpl 1dD ty rphine }or similar)
2.3.7.5.3 Morphine-3p-D- g\(ﬁm ch [1mg/ml] M-031,
[100pg/ml] M, é r ecQ 6
@ Q
2.3.7.6 STANDARDS Q
2.3.7.6.1 Run_n 1 @a 1a%a standards as indicated by examination of
S
f‘é@l NI
\(.P ~Sthirdards\in solution) Potential Vendors
6\ \(\V (C~Ebdeine Cerilliant C0OO0G, Alltech 018013
Y OWhydrecedeine Cerilliant D-019, Alitech 017773
@ OV Fentanyl Cerilliant F-013, Alltech 013993
%) Heroin Cerilliant H-038, Alltech 013653
OQ Hydrocodone Cerilliant H-003
K Hydromorphone Cerilliant H-004, Alltech 013553
Q Methadone Cerilliant M-007, Alltech 018023
Morphine Cerilliant M-005, Alltech 018033
Oxycodone Cerilliant O-008, Alltech 013543
Oxymorphone Cerilliant O-004, Alltech 013983
2.3.7.7 PROCEDURE
2.3.7.77.1 Standard Preparation

Prepare the following non-extracted standards,
TMS derivative: Morphine, Codeine.

Add 10uL of stock solution to labeled tapered bottom centrifuge
tube.

3 Rev. |
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Initial set-up
Label SPEC PLUS™.DAU extraction cofumn, test tubes, tapered-

bottom derivatization tubes and GC/MS vials with microinserts as
follows for derivatized extractions (TMS) for the negative control
(NC), positive control (PC), Morphine-3p-D-glucuronide confrol,
Standards, and appropriate laboratory numbers without prefix.

Sample Preparation

Transfer 1.0mL urine specimen, negative urine or positive
control to extraction tube.
Add 200uL of 1.0M acetate buffer (pH 3 &Q

s  Vortex.
e pH should be approximately 4, a%@«xf necessary using 0.1M
acetic acid or KOH.
O
6\
Sample Hydrolysis

. * & & & @& »

To each extraction tube &@* *
e 200l B- Glucm Q
Cap and vortex ge@y to ]

Place in 60°C ati atezbath for two hours.
Allow sat &gﬂ
Add 1, ‘0\%% f 1a fer (pH 10.8)
The I n & é be approximately 9.
Y.

@ ege
@en‘m{ ;&Anutes at 3000-3500 rpm

2.3.7.7.5 \b@m

S

Q‘OQ

0 b 1ed SPEC.PLUS™.DAU exfraction column in the
va

manifold.

200},LL of methanol to the column and wait for one
minute,
Decant sample into column and aspirate at 3-5 in, Hg (10-
17kPa).
Wash column with the following and aspirate aspirate at 3-5 in.
Hg (10-17kPa)
e 5001l of deionized water.
¢ 500uL 0.1 M acid.
¢ 500pL methanol
Increase vacuum to 10-20 in. Hg (34-68 kPa) and dry
extraction disc for > 5 minutes.
Open vacuum manifold, wipe collection tips, and insert the
collection rack containing the labeled tapered tip centrifuge
tubes.

4 Rev. 1
[ssucd: 02/02
OP-SPE-dau.doc




2.3.7.7

2.3.7.8

Toxicology Program Methods Manual

e Add 800pL elution solvent to the column and aspirate at <3 in.
Hg (<10 kPa) to aspirate solvent through disc into collection
vial.

e Increase vacuum to 5in. Hg (17kPa) to assist final amount of
clution solvent through disc.

e Evaporate solvent to dryness, under a gentle stream of
nitrogen, in TurboVap at approximately 60°C.

2.3.7.7.6 Derivatization
o In fume hood, add 50uL of silylating agent agg SOuL ethyl
acetale. 0®
e Cap tubes with snap caps. A\
e Vortex.
e Heat tube for 20 minutes in 60 bath
e Remove from heat and allowgﬁg’ool
. GC/MSD ALS vial with

Transfer derivative to éﬁ)\c
microinsert.

23777 Automated Extraction ﬁfog:-:dméﬁurﬁmg SPEC-PLUS™ . 3mt

DAU column. \f
238771 Re ll@ @/&Ittached method/printouts.

GAS CHROMATOGR@%Y@& ?CTROMETRY (GC/MS)

ANALYSIS i\
2.3.7.7.1 An (O \?
jett 1 pL into GC/MSD using the ALS,
O3 80N lalyze sample extract in full scan acquisition.
5\ 2.%@'7.1%0 Refer to attached GC/MSD method printout for
O 0 current analysis paranieters.
&
7.2 Detection and Identification Criteria
@) 2.3.8.7.2.1 The presence of a drug compound can be
QK established if there are no significant differences in
the retention time and mass spectra for the sample
versus standards.
o Acceptable retention time window is +/- 5%.
REFERENCES
2.3.7.8.1 Automated SPEC® - Solid Phase Extraction Protocols for Drugs of

Abuse Using the RapidTrace™ SPE Workstation, ANSYS, 1997,

2.3.7.8.2 SPEC-PLUS™.3ML-DAU Drugs of Abuse in Urine Extraction
Applications, Ansys, 1999.
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Baselt RC, Disposition of Toxic Drugs and Chemicals in Man s
ed., Chemical Toxicology Institute, 2000,

Hutchison TA & Shahan DR (Eds): DRUGDEX® System.
MICROMEDEZX, Inc., Greenwood Village, Colorado (Edition
expires [12/01]).
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Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.8 Extraction of Opiates Employing the United Chemical Technologies
(UCT) 200 mg CLEAN SCREEN® DAU Extraction Extraction

Column. ;%6

2.3.8.1 BACKGROUND

N
QS

Morphine and codeine are natural derivatives of t%ium poppy, Papaver
u

somiferum. Opium contains several alkaloids.i
and papaverine. These natural products lead &

ing morphine, codeine
@e development of numerous

synthetic analgesics. Narcotic analgesicscgec di ided into 3 classes, the
phenanthrenes {morphine, cod @K done, pentazocine),
phenylpiperidines (meperidine, fentan% an eNylheptanes (methadone,

propoxyphene). As illustrated inkltéjebharbdge oW,

drugs are dependent upon inte 1¢
central nervous system (CN

effects of opiate use 11
yéonst

effects of opiate class
receptor sites within the

analgesia and cough suppression,

nagcspnatmy depression, sedation,

reduced GI  motil t pothemna dysphoria, miosis,
bradycardia, nausea, pl@ l@lce and dependence.
Compound -Qlc I%V R@q:ptorf Metabolites Therapeutic
&d?). Q/\ction uses
V{agonist, Norbuprenorphine moderate-

x antagonist

Bupr enorplgi?xo Bu@

S‘o,

severe pain

x agonist,
| antagonist

Butoryp QM \\Bt?ndo /
Stago

3-hydroxybutorphanol,
norbutorphanoi

moderate-
severe pain

me Tyie?'.'ai b 11 agonisl, morphine, norcadeine mild-moderate
C 8 agonist
\ / Dihydrocodeine | Paracodin® {1 agonist dihydromorphine, mild-moderate
Q nordihydrocodeine
Fentanyl Sublimaze 1L agonist despropionyfentanyl, moderate-
norfentanyl, severe
hydroxyfentanyt,
hydroxynorferfany!
Heroin NA inUS 1L agonist G-acetylmorphine, neam
meorphine, normorphine
Hydracodone Hycodan 1 agonist hydromorphone, moderate-
Vicodin® norhydrocodone, severe
® dihydrocodeine
Codone *, hydromorphol
Lortab™
Hydromorphone Ditaudid® | agonist hydromosrphol moderate-
severe
Levorphanol levo- Lt agonist, norlevorphanol moderate-
dromoran® K agonist severe
Meperidine Demeral® 1L agonist normeperidine moderate-

severe

Rev. 1
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Compound Trade Name Receptor/ Metabolites Therapeutic
Action uses
Methadone Dolophinc®, 1 agonist methadol, normethadol, Detoxification
Methadosc® EDDP, EMDP
Morphine MS-IR { agonist, normorphine moderate-
Roxanol K agonist, severe
& agonist
Nalbuphine Nubain © Kk agonis, nornalbuphine moderate-
< agonist, severe
j antagonist
Oxycodone Percolone., | agonist oxymorphone, moderate-
Roxicod onc®, noroxycodone severe
Oxycomin®, @C D
Oxy” O
O\
Oxymorphone Numorphan® u agonist G-oxymotphol \Q‘ moderate-
~ O severe
Pentazocine Talwin 1t agonist, cis- and tran ) moderate-
K agonist, hydroxypentazocine, trans- | severe
o agonist carbox& zocine
Propoxyphene Darvon”, {1 agonist no%‘pﬁﬁyphene mild-moderate
Dar\focct®
Tramadol UllrmﬁBj i agonist Q ran moderate
0- dé? ol N-
1eth )ng Bl 0!

@Q

PRINCIPLE 0
This procedure outlyg‘ﬁl C[ﬁCT 200 mg CLEAN SCREEN®
@uac’

extmctzon colun of Opiates from urine. The CLEAN
SCREEN® P@ coiu 1t1 a copolymeric sorbent which combines a
cationic ¢ ‘ange rophobic functionality (reverse phase) to

interac tivelyy p ly and chemically, with analytes of interest
and nkm nal Q’ltl fering substances in the urine sample, The cation
ex o gemu ap/anionic sorbent ( - )} to bind to cations. Additional

1tion 1116(@1 ¢ms include hydrophobic interactions and polar
Cadsorption.

Opiates form glucuronide conjugates to facililate their excretion. Prior fo
extraction, an enzymatic hydrolysis is required to free them from the
glucmomdc sugar moiety. For the extraction of opiates, the hyd}olyzed
urine is adjusted with a low pH acetate buffer, to maximize the ionic
character of the analytes and the sorbent. The sample is then loaded onto
a pre-conditioned SPE column. The conditioning creates an environment
that allows for optimal interaction between the sorbent and the analytes of
interest. The analyte is retained by ionic interaction of the cationic
functional groups present on the drug and the anionic sulfonic acid
exchanger on the sorbent. The column is subsequently washed with water
and a weak aqueous buffer, to selectively remove matrix components and
interfering substances from the column. The wash also disrupts the
hydrophobic and adsorption interactions but not the ionically bound
material. Next, the column is dried to remove {races of aqueous and

2 Rev. 1
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organic solvents, When the column is dry the analytes of interest are
recovered from the column with a basic organic solvent mixture.
Following the elution from the SPE column the exfract is derivatized for
confirmation on the GC/MSD.

EQUIPMENT AND SUPPLIES

2.3.8.3.1

23832
2.3.833

23834
2.3.8.3.5

2.3.83.0
2.3.83.7

200mg CLEAN SCREEN® extraction column (ZSDAU020
OR ZCDAUO020 or equivalent)

Drybath (Fisher or equivalent)

Evaporative  concenfrator  (Zymark @(ﬁ'bo\fap or
equivalent) equipped with nitrogen tanl \0

Vacuum Manifold/pump \

Glassware

16X100 Test Tubes (Fisher 1¢ =29 or equivalent)

16X 144mm tapered tip ce &pge tubes (Fisher 05-538-
41C or equivalent)

Snap Caps (Fisher OSn —41 uzvalent)
GC/MS Automated 1qul LS) vials (HP 5182-
0865 or equwa

GC/MS vial ¢ ms,g& -2088 or equivalent)

pH pape1 “equivalent)

Gas ) ed with a mass selective detector
@ /5 1valent) and a nonpolar capillary

composition capabie of efficiently
@pala al& » alkaloids, drugs compounds and other
na ot nteled in toxwologlcal spemmens (e.g.

Refer to Manual section 2.6 for solution preparation

2.3.8.41
23842
23843
23844
2.3.8.4.5
2.3.84.6
23847
238438
23849
2.3.8.4.10
2.3.8.4.11

Methanol (Fisher A412-4 or equivalent)

Methylene Chloride (Fisher D37-4 or equivalent)
Isopropanol (Fisher A416-1 or equivalent)

Ammonium Hydroxide (Fisher A669-500 or equivalent)
Ethyl Acetate (Fisher E145-4 or equivalent)
Deionized/distilled water

1.0M Acetate Buffer (pH 5.0)

100mM Phosphate Buffer (pH 6.0)

100mM Acetate Buffer (pH 4.5)

IN NaOH

Elution Solvent

Mix 78mL Methylene Chloride, 20mL Isopropanol and
2mL Ammonium Hydroxide. Make fresit.

3 Rev. |
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2.3.8.4.12
2.3.8.4.13

2.3.8.5 CONTROL

23851

2.3.8.5.2

23.8.53

2.3.8.6
2.3.8.6.1

Q

2.3.8.7
23871

2.3.8.7.2

Toxicology Program Methods Manual

B-Glucuronidase (Patella vulgata)

Silylation Reagent Options

. MSFTA (Pierce 48910 or equivaient)

. MSFTA + 1% TMCS (Pierce 48915 or equivalent)
. BSTFA (Pierce 38830 or equivalent)

. BSTFA + 1% TMCS (Pierce 38831 or equivalent)

and/or Codeine (BioRad 478, Utak 66812 s equivalent)
Drug Mix (Alitech 0601827 {C e, Morphine,
Hydromorphone, Oxycodone, . Nalorphine and
Diacetylmorphine }or similar) %Q
Morphine-38-D-glucuronide - (@fltech
[100pg/ml] M-018, or eqm{{blt)

Qﬁ

Run necessary aly 1ds as indicated by
examination

S’ﬂ"gd” s (in geution) )" Potential Vendors

N~ Codeite _( ) Cerilliant €006, Alltech 018013
> Dih odefue) Cerilliant D-019, Alltech 017773
SN T Cerilliant F-013, Alliech 013993

Liquid Urine Control containing a minimu?% of Morphine

[Tmg/ml] M-031,

STANDARDS

0( CA Viethadone

D U Hérain” Cerilliant H-038, Alltech 013653
(\” Hyd@eodone Cerilliant H-003

O @morphone Cerilliant 1-004, Alitech 013553

Cerilliant M-007, Alltech 018023

Cerilliant M-005, Alliech 018033

Cerilliant O-008, Alltech 013543

Ceritliant O-004, Alltech 013983

(O~  Morphine

v Oxycodone
- Oxymorphone

PROCEDURE

Standard Preparation

Prepare a minimum of the following non-extracted

standards.  Additional standards should be prepared as

necessary indicated by current drug therapy.

e TMS derivative: Morphine, Codeine, and Hydrocodone.
Add 10uL of stock solution to labeled tapered bottom
centrifuge tube,

Initial set-up

Label 200 mg CLEAN SCREEN® Extraction Column, test

tubes, tapered-bottom derivatization tubes and GC/MS
4 Rev. |
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vials with microinserts as follows for derivatized
extractions (TMS) for the negative control (NC), positive
control  (PC), Morphine-3p-D-glucuronide  control,
Standards, and appropriate laboratory numbers without
prefix.

2.3.8.7.3 Sample Preparation
¢ Transfer 5.0mlL of wrine specimen, negative urine or
positive control to extraction tube.

2.3.8.7.4 Sample Hydrolysis 6
e To each extraction tube add:
¢ 2 mL $-Glucuronidase sohlti%ﬁH 5.0)
¢ Cap and vortex genily to mix.
¢ Place in 65°C hboxatmy c@n or waterbath for three
hours.
e Allow samples to co

e Centrifuge for Q&llllt@Qf &)OO rpm and discard

pellet é
¢ Adjust pH. tq) 0 :@»5 \x@ approximately 700ul of
1.ON Né Q @
\Q)

2.3.8.7.5 Extlacs
% 't lé{ Q?ng CLEAN SCREEN Extraction
lu 1&& uum manifold.
1

nethanol to the column and aspirate and
6(0' a&i < 3 in. Hg to prevent sorbent drying.
\ n

of deionized water to the column and aspirate
0 3 in. Hg.
{\S O nL of 100mM phosphate buffer (pH 6.0) and aspirate

at <3 in, Hg.

KOQ o Load sample into column at 1 to 2mL/minute.
Q s Wash column with the following and aspirate at < 3 in,
Hg

e 2mL of deionized water
e 2mL 100mM acetate buffer (pH 4.5)
¢ 3mL methanol

o TIncrease vacuum fo = 10 in. Hg (=34 kPa) and dry
exlraction disc for = 5 minutes.

e Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the labeled tapered tip
centrifuge tubes.

¢ Add 3mL elution solvent to the column and aspirate at
< 3 in. Hg (<10 kPa).

» TEvaporate solvent to dryness, under a gentle stream of
nifrogen, in TurboVap at < 40°C.

5 Rev. !
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Derivatization
o In fume hood add the following:
o 5S0uL ethyl acetate.
e 50pL silylating agent.
e Cap tubes with snap caps.
e  Vortex.
o Heat tube for 20 minutes in 70°C dry bath.
e Remove from heat and allow to cool.
o Transfer derivative to labeled GC/MSD éLS vial with
microinsert. %)

Ny

GAS CHROMATOGRAPHY/MASS SPECT@%’IETRY (GC/MS)

ANALYSIS
23871

2.38.7.2

6’50 o°
\5° Q)

‘\
N

0\0
Analysis Parameters &)
2.3.87.1.1 Inject 1 o ? S using the ALS.
238712  Anal san xtract in full scan
glon &

ac
238713
I cl

@e Q‘&/MSD method printout
ifen \@sis parameters,

@ o N

Detectsg@)and i@i n Criteria

2%&& ’ﬂl@%ence of a drug compound can be
shed if there are no significant

erences in the retention time and mass
Q/spectra for the sample versus standards,
O\/ o Acceptable retention time window is +/-
5%.

2.3.8.8 QQEKEI‘L‘RENCES

QK

2.3.8.8.1

2.3.8.8.2

2.3.8.83

2.3.8.8.4

UCT CLEAN SCREEN® Extraction Columns Application
Manual

Platoff, G.E., Gere, .LA. Solid Phase Extraction of Abuse
Drugs fiom Urine, For. Sci. Review, 3 (2):117-132; 1991.

Baselt RC, Disposition of Toxic Drugs and Chemicals in
Man 5% ed., Chemical Toxicology Institute, 2000.

Huichison TA & Shahan DR (Eds): DRUGDEX® System.
MICROMEDEX, Inc., Greenwood Village, Colorado
(Edition expires [12/01]).
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Idaho State Police
Forensic Services
Toxicology Section

Section One
Screening of Blood and Urine for Drugs of Abuse

m
Procedure:  Background and Standard Operating Procedure for Screening of Whole
Biood and Urine by Enzyme Immunoassay

9
Table of Contents O@
4\
1.1  Background @
1.1.1  Principle of ELISA Analysis %

1.1.2 Description of PersonalLAB™ BioChem Ir%&fhoSystems
Instrumentation
1.1.3 Description of OraSure Technologteg\ghm @lo -plate Assay

1.2 Operation of Personal LAB™ Utlllzn lg)S@l Assays
1.2.1 Preliminary Considerations \\
1.2.2 General Preparation for ?
1.2.3  General Rules of Op
1.2.4 Blood calibrator ana%‘g tral Pr pax@)n
1.2.5 Sample Collect
1.2.,6 Off-line Dliu of
1.2.7 Initial Stat atlon

1.2.8 Obtal esu
1.2.9 1 §a
1.2, 10 Dqg /Daily Maintenance

1.3 PB@IC Maintenance Scheduies

O
1.4 fSraSure Technologies, Inc., Micro-plate Assay Protocols and Profiles
Y

1.5  OraSure Technologies, Inc., Technical Bulletins

1.5.1 Technical Description of OraSure's Micro-Plate Assays for Forensic
Users (MP-97-023).

1.5.2 Micro-Plate Heterogeneous Enzyme Immunoassay Diagram Guideline for
Analysis of Forensic Toxicology Samples with OraSure MICRO-PLATE
Technology (MP-97-019).

1.5.3 MICRO-PLATE Drugs of Abuse Series Urine Applications (MP- -99-032).

1.5.4 Quick Reference - Manual Calculation Worksheet for OraSure EIA Kits
(MP-99-035).

1.5.5 Importing and Exporting Protocols and Profiles on the PersonalLAB™
(1S-99-036).
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BACKGROUND

Principle of ELISA Analysis

ELISA is an acronym for enzyme-linked immunosorbent assay. An ELISA is an
immunoassay in which one reactant is immobilized on a solid phase and the
signal generator is an enzyme. The enzyme delivers a signal to indicate a
particular antigen-antibody reaction has occutred and to what extent. This
reaction takes place inside of a polystyrene microtiter plate well. An enzyme
commonly employed as a signal generator is horseradish peroxidase (HRP)., The
small size of HRP, the ease with which small conjugates can be produced through
oxidation of its carbohydrate moieties to reactive aldehyde, its 1, kinetics, and
reasonable price, make it popular in ELISA, A\O

Description of PersonalLAB™ BioChem ImmunoSy, s Instrumentation
The PersonalLAB™ is an automated microplate, analyzer for processing
immunoenzymatic techniques developed on 96~@ microplates. The analyzer
automatically dispenses samples and all 1'eag@s\re ired for an ELISA testing
procedure. Tn addition, the analyzer allow o1 th q%o ramming of incubation
times and wash steps. The photometer eadsgl) p vertically. When the

procedure is complete the Personale&gﬂM regerds %6 ulting absorbances. The
instrumental software allows for tk pela t@q ion of samples.

q N
Description of OraSure TQ,{@O o@%iélﬁ;p ate Assay

1.1.31 Intended
OraSur 0'@\ a kits are intended for use in the

-@1 e
qualitgtive d 1i1;% of drugs-of-abuse in blood and urine. As
Cg@%ed he@ age inserts for each specific assay kit, the
s\\ t @Qms intended as only a preliminary analytical test
O %

1.1 .3.2@ Overv@%f Assay
%) Fach OraSure Micro-Plate EIA is a competitive micro-plate
OQ immunoassay for the qualitative determination of a specific drug,
< or class of drugs in blood and urine. Each of the serum assays
requites a predilution step which dilutes the samples, controls and
calibrators. This brings the analytes into an acceptable range for
optimum performance of the bound microplate antibodies.
Dilutions are either performed manually with an air displacement
pipet or utilizing a Hamilton Dilutor. Samples, calibrators or
controls are added to individual wells of the microplate along with
the conjugate, which is the drug or hapten labeled with the enzyme
horseradish peroxidase (HRP). There is a competition between the
free drug in the matrix sample (blood or urine) and drug bound to
enzyme (conjugate) for antibody (sheep or rabbit) fixed on the
well. The wells are washed with DI water, the substrate (3,3°,5,5"-

tetramethylbenzidine (TMB) with peroxide (H202) is added, and a

3 Rev. |
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color is produced. HRP catalyzes H,O; oxidation of the substrate
by transferring one electron from the TMB to the peroxide to yield
a blue colored product. The reaction is stopped when 2.0 N
sulfuric acid is added to the well. This acidic environment
provides the necessary conditions for the loss of one more electron
to produce the final yellow color. The acidic environment also
serves {0 inactivate the enymatlc activity of the HRP. The
resulting absorbance at 450 nm is inversely proportional to the
amount of drug present in the sample or standard. Consequently, a
more intense yellow color results in a greater absorbance and
indicates a lower concentration of drug in the sam@fﬁ

The kit utilizes two calibrators, one contai n% no drug (negative
calibrator) and one at the concentra@gfvcorresponding to the
accepted cut-off for the drug (cut-off-catibrator). In addition, the
kit utilizes negative and positive ois The negative control
contains a concentration betwe egative calibrator and the
cut-off calibrator and the posi contains a concentration
of drug above the cut-ofl se controls are used to

assure the performanceof the\'l meet specifications the
following vahdatlon‘Qﬁéna (@M

1. @he 1 ?u.l cates for the absorbance of the

zeg tor must be less than 1.2 times the

@n n e calibrator and greater than 0.8 times
1egat1ve calibrator.

(50 (\ d1V1dual replicates of the cut-off calibrator
O O b

¢ less than 1.2 times the mean cuf-off
ahbr ator and greater than 0.8 times the mean cuf-
0 Q) off calibrator,
The mean absorbance for the negative calibrator is
greater than the mean absorbance for the negative

control,

4, The mean absorbance for the negative control is
greater than the mean absorbance for the cut-off
calibrator.

5. The mean absorbance for the cut-off calibrator is
greater than the mean absorbance for the positive
control.

4 Rev. 1
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Assays in Use
Forensic Services utilizes the following assays:

Assay Calibrator Urine Blood

Cut-off Cut-off

Amphetamine d-Amphetamine 1000ng/mL 50ng/mL

Specific

Barbiturates Secobarbital 200ng/mL 50ng/mL

Benzodiazepines Blood: Nordiazepam 300ng/mL 50ng/mL

Uring; Oxazepam

Cannabinoids 11-Nor-9-Carboxy-THC | 50ng/mL 15 ng/fmL

Cocaine Metabolite | Benzoylecgonine 300ng/mle- 50ng/mL

Methamphetamine | Methamphetamine 1000nghL | SOng/mL

Opiates Morphine 300&&#1411, 50ng/mL

Refer to specific package inserts fca:)%mplete details on each

assay.
Protocols QQ
1.1.3.4.1 Definition @QatoedDQ
A pzotoc IS sWo 1uct10ns that direct the
PGISO}\ 1un a particular assay.
fo of the seven assays utilized.
\Q occ@ volume required of standards,
ntco reagents, cach assay's steps,

('O ash and incubation parameters, sample
catlons and the validation criteria and

@' \\' Q)}% parameters.
1 3&2 ®candazd Protocols

Addltlonal protocols may be created and used as
O necessary.

Profiles

The PROFILE is information the software uses to actually process
the samples and generate results, The PROFILE should not be
confused with a PROTOCOL (1.3.4), which includes the assay
procedure steps, which are programmed when the instrument is
initially set-up.

1.1.3.5.1 Definition of Profile
A profile is a set of instructions, which direct the
PersonalLAB,™ how to run a particular group of
assays. The profile includes the order of
performance, the  plate location(s), the
standard/reagent location and the processing mode

5 Rev. |
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(parallel or serial dispensing). Assays are grouped
as noted below.

Urine
Dilution | Assays in Profile
1:60* Amphetamine, Barbiturates, Methamphetamine
and Opiates
1:5 Benzodiazepines, Cannabinoids, and Cocaine
Metabolite
* One part urine in a total of 60 parts,
Blood @6
Dilution | Assays in Profile \\V
1:5 Cannabinoids 0\
1:5 Amphetamine, Q@H’amphetamine, Barbiturates
and Benzodiagepines
1:5 Cocaine, (@‘tes and Cannabinoids

\\
1,13.5.2 Standard Profi @
Addltlonal%o»ﬁl created and used as
necessaa?

1,1.3.6 Interpretation of&gits %) \>®
1.1.3.6.1 siti sull )

00 itiv lt for a sample is indicated by an

C'O\ a@ﬂ% deJkss than or equal to the OraSure analyte

@) g@aiibratcr. Depressed absorbances, which
)

(’\\&, aiﬁ/g ificantly less than Negative Calibrator, can
@) C$va terpreted as positives if the cross-reactivity for
e analyte of inferest is known to be low.

In addition, at the discretion of an analyst,
Q® confirmatory techniques may be applied to samples
KO that exhibit depressed absorbances, which fall
between the value observed for the cut-off
calibrator and the negative control. If data for
confirmatory techniques supports the presence of an
analyte, the analyte may be reported as present.
Examples of cases where this exception could apply
include infant testing and samples collected as the
result of a drug recognition examination (DRE).

1.1.3.6.2 Negative Result
A negative result for a sample is indicated by an
absorbance that is greater than the OraSure analyte
Cut-off Calibrator. Special considerations may

apply as outlined above.
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1.2 OPERATION OF THE PersonallLAB

1.2.1 Preliminary Considerations

1.2.1.1 Supplies Required for Sample Dilution
1.2.1.1.1 Option one: Air-displacement  pipettes and
appropriate tips.

1.2.1,1.2 Option two: Repeater Pipette and appropriate tips.

1.2.1.1.3 Option three: Hamilton MicroLab® 500A series
dilutor equipped with appropriate ﬁihges.

1.2.1.2 Supplies Required for Testing (A\
Supply Source omments
5 ml. disposable plastic 'BioChe@ Dead volume = 200pL
culture tubes @
75 mL plastic reservoirs igChem\ | Dead volume = 1.5mL
35 mL plastic reservoirs 1oC 4] Dead volume = 1.0mL
5 mL plastic cups RS Bl@ ( NDead volume = 200uL
Caps for cups .
Disposable plastic @ e tigs : @?ﬂ

1.2.1.3 OraSure Tech(&og;eq@ss

The Ora its talrﬁ‘f Howing items;

e Migr o@ anti-drug antibodies.

. m q j éﬁ or specific drug/drug class.

-6(@(ef Technologies Micro-plate Assay Package.

g\ g€y f01 uction on the preparation of the cocaine assay
o Q{\

njugate.

@ strate rgagent (universalll).
e 2N H,S0; Stopping reagent (universal).
OQ
Q 2.1.4 Processing of New Assay Kits
When a new assay kit is opened the following should be
performed:
1.2.1.4.1 Check the expiration date of all components The

specification sheet will contain the expiration dates
of serum calibrators and controls, micro-plates,
enzyme conjugate, substrate and stopping reagent.
The manufacturer in a technical bulletin as well as
on individual bottles provides the expiration date of
urine calibrators and controls.

1.2.1.4.2 Date and initial kit specification sheet and indicate
whether the kit contains five or a single plate.
7 Rev. 1
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1.2.1.4.3 Check the revision date for the package insert. If the
revision is not in the OraSure/PersonalLAB binder,
place it in the appropriate section,

Quality Control (QC) Samples

1.2,1.5.1 Urine QC
The following QC samples must be included in each
batch of urine specimens.
1.2.1.5.1.1 OraSure serum cut-off calibrator,
1.2.1.5.1,2  OraSure serum neg calibrator,
1.2.1.5.1.3  Negative control (\%@e
1.2.1.5.1.4  Positive contr@ine (BioRad, Utak,

or equival%ﬁl
1.2.1.5.2 Blood QC
The following Q %? must be included in each
im

batch of bloo
1.2.1.5.2, 1

1.2.1.5.2.2, Q{'

1.2. 150

1 cut-off calibrator.
m negative calibrator.
ontrol blood.
control blood (In-house,
or equivalent}.

1.2.2. General preparation

Routine prepa

ration @ 1u1® /@

1.2.2.1 &V%@@ﬂl distilled water.

1.2.2.2
S

1.2, %eneral Rule
3Q1 2.3.1
1.2.3.2

1233

1.2.3.4

F@Je@ tray with BioChem disposable tips.
Check printer paper supply.

s of Operation
Care should be taken to not impede the arm action.

Run instrument with the top down. Having the top down is safer
for the operator and better for the substrate.

Do not push waste button while plate washing is taking place or
vapor lock may occur,

Do not open lid when the Operation Monitor screen indicates that
the lamp is warming. Opening the lid will result in the lamp
continuing to warm indefinitely.

8 Rev. |
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1.2.4 Blood calibrator and control preparation,
1.2.4.1 Calibrator Stock Standard Solutions
Drug standards (obtain as necessary from Cerilliant, Alitech,
Sigma or equivalent vendor).

Stock (1.0mg/mL) Potential Vendors
S-(+)-Amphetamine Cerilliant A-008 1.0mg/mL
S-(+)Methamphetamine Cerilliant M-020 1.0mg/mlL
Benzoylecgonine Cerilliant B-004 1.0mg/mL
Morphine Cerilliant M-005 1.0mg/mlL.
(-)-11-nor-9-Carboxy-A9-THC Cerilliant T-018 100pg/mL
Nordiazepam Cerilliant N-9 S‘E’.Omg/mL
Secobarbital Ceritliant 1.0mg/mlL
@g
1.2.4.2 Calibrator Working Standard Solutlon* %

Fill 10mL volumetric flask ~¥ full sl methanol. Add S0uL each
of stock amphetamine, meth@hphetamine, benzoylecgonine,
morphine, nordiazepam, and SQ al@g Add 150uL ¢-THC. Fill
with methanol to 10mL 111

Solution is stable for 1 6@9;1!113\'&)61@9(1 at 4C.

1.2.4.3 Quality Control sufok Staaﬁgd ions
Drug standal bt@x‘is er\e’ssaly from Cerilliant, Alltech,

Sigma or % e

RN%)
toc!« mnm) Potential Vendors
{ tha taning * Sigma M-5260 1.0mg/mL
JO-Amplidlamind, Sigma A-3278 1.0mg/mL
5\ “Bengadylecgohine Sigma B-8900 1.0mg/mL
O [ ™Mophing~ Sigma M-9524 1.0mg/mL
@ 11-nof-A9THC-9-carboxylic Sigma T-6893 50ug/mL
%) acid

OQ Secobarbital Sigma S-4006 1.0mg/mL
QK Desmethyldiazepam Sigma N-3162 1.0mg/mL

1.2.4.4 Quality Control Working Standard Solution *

Fill 10mL, volumetric flask ¥ full with methanol. Add 50uL each
of amphetamine, methamphetamine, benzoylecgonine, morphine,
secobarbital, and nordiazepam. Add 300pL C-THC. Fill with
methanol to 10mL line.

Solution is stable for 12 months when stored at 4 °C.

*“Different vendors should be used to make up the Calibrator and
Quality Control Working Solutions

9 Rev. 1
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1.2.4.5 Blood Calibrators
1.2.4.5.1 Positive Calibrators
Liquid Whole Blood (Utak 44600-WB (F) or
equivalent) is spiked with calibrator working
standard solution at 50%, 100% and 300% of cutoff.
To 1ml of negative blood add working standard

solution as indicated below.

Desired % of cutoff pl Working Standard
Solution
50% cutoff O
100% cutoff ..C)° 10
300% cutoff &30

%Calibrators may be maocbsing serial dilutions,

1.2.452 Negative Calibra
Liquid Whole @l egatwe Control (Utak
44600- WBQ

1.2.4.6 Blood Control .
1.24.6.1 B@uah\w&&ﬂs% of Cutoff)
od (Utak 44600-WB (F).or
ulv d with quality control working
on at 125% of cutoff. To 2mL of

od add 25pL quality control working
solution.

1.2.5 Sample collf\ m@? ion,
Wh

1.2.5.1 amples
\S 1.2 1@ Blood samples should be submitted in sodium
\ fluoride (gray top) tubes or other tube types, as

QKOQ needed.
1.2.5.1.2 If particulates or clots are visible in the sample,
homogenize with tissue grinder or clarify by
centrifuging.
1.2.5.2 Uring Samples
1.2.5.2.1 Urine samples should be submitted in appropriate

urine collection containers,

1.2.52.2 Samples with an unusually high turbidity should be
centrifuged prior to analysis.

i0 Rev. 1
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1.2523 Urine samples should not contain the preservative
{f' ' \, sodium azide,
1.2.6 Off-Line Dilution of Samples

1.2.6.1 Option one: Calibrated air-displacement pipettes and appropriate
tips.

1.2.6.2 Option two: Calibrated Repeater Pipette and appropriate tips.

1.2,6.3 Option three: Hamilton MicroLab® 500A scries dilutor equ1pped
with appropriate calibrated sample and 1eagent/d1%cﬁt syringes.

WO
1.2.6.4 Dilution of Samples 4

1.2.6.4.1 Prepare a 1 in S parts dllﬁm forensic diluent.

Sample Fore@m Diluent
160pL ,,(\ 640uL
200nL @hpL
250pL<( C 10

@ﬂutmn in forensic diluent,

12,642  Pre \e.\a1
Sany@r & Forensic Diluent
IV 1000l
(5\(0 §d1lu‘1
‘Q 885uL
6’0 <</
1.2.6.5 m&lat 5 tlon for Each Assay
Q) Urine
@ é Dilution | Assays
Q® 1:60% Amphetamine, Barbiturates, Methamphetamine
KO and Opiates
Q 1:5 Benzodiazepines, Cannabinoids, and Cocaine
Metabolite

* One part urine in a total of 60 parts.

1.2.6,5.2 Blood

Dilution | Assays
1:5 Cannabinoids
1:5 Amphetamine, Methamphetamine, Barbiturates
and Benzodiazepines
;5 Cocaine, Opiates, and Cannabinoids
Lo
- 11 Rev. |
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1.2.6.6 Dilution of Calibrators and Controls
1.2,6.6.1 Dilution of calibrators and controls should be
performed as noted under sections 1.2.6.4 and
1.2.6.5,

1.2.7 Initial Start-up / Session Preparation
1.2.7.1 Remove samples and reagents from refrigerator one hour prior to
starting analysis.

1.2.7.2 Prepare samples for analysis, Dilute as indicated under sections
1.2.6.4 and 1.2.6.5. o
0\0
1.2.7.3 Turn on computer., @\
1.2.7.4 Click on icon (wb = workbench). Instrument will print-

out BIOCHEM ImmunoSystems, I&%\and the date.

<
1.2.7.5 From the WorkBench —vi, @ree@ﬁé{lﬂby clicking on the P

icon. Enter user name, pré% [Tabland th ter password,

O
1.2.7.6 Daily maintenanc " eitkﬁ\%)e «oofeded with at this time or at
Step 1.2.7.26, %)
1.2.7.6.1 \@Hck‘@ qebn. From the open screen select

O(O\(b'ogéff}io ure 1} from list.

A\
@%206\\' 1'%/ open session screen, select Start-up

N\ intenance.tpl from “Template List” {Figure 2}.
& O
AO 00 @% ouble click.
@Q\ 1.2.7.6 Template will show up in lower “file list” box.
OQ Double click in box on selection or highlight
QK selection and click [OK]

1.2.7.6.4 Click on Start Session icon {far right /red arrow).

1.2.7.6.5 When Profile —Vial Locations for Controls or
Standard and Reagents view comes up {Figure 5},

cick Continue]

1.2.7.6.6 Screen will indicate Waiting for Initialization.
1.2,7.6.7 Start-up folder tab screen comes up.
i2 Rev. 1
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1.2.7.7

1,.2.7.6.8

1.2.7.6.9

1.2,7.6.10

1.2.7.6.11

12
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To select Self Test, Press Start. Instrument will
check motors and voltages for acceptability,
Display will inquire, Print Self Test report? Press

Fill Syringes
After priming, screen will inquire Continue?

Indicate if bubbles are observed.

Press , when bubbles are not longer present.

Fill Lung Q%

Screen will instruct operator t&s&?en front cover to
view lung filling.

Click [OK] c?

After an initial fill, en will inquire re: 250
. If lung is n tween = lines on lung, press

Screen wi @X{tin % mqmre until operator
obsewes% lun is uf tly full and selects [No|

No @ver g l@ can result in instrumental
pr Iems\ﬁut ¥ equire a service call to remedy.

@Vte Iv@l ing ability of the lung may be

(O\(b dan@ed

\6(0 O(\
»s > o

1.2.7.6.14

é\ 11l now instruct operator to close cover to

E e operation.

Buffer (Tank) 1 Prime at least twice.
Watch tubing lines for bubbles,

Buffer (Tank) 2 Prime at least twice.

\/ A check mark will appear when each task is complete.

Click on Wrench icon (far leff) to reset plastic tip counting,

1.2.7.7.1

1.2.7.7.2
12.77.3

Click on
Click on @

When daily maintenance is complete click
Display will inquire End-of-work has not been
executed — Continue exiting? Select [Yes -

13 Rev. 1
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From the open screen select ®@SESSION

{Figure 1} from list. Click [OK]

Click on V7 icon.

1.2.7.8

te template from

appropria

A v E R
s
e

SCI een

\
i

_ S

o TR

24 :
=2 @ 3
T §9 =
— W o
W “ .q.w\ - : M;
S g g Q
- e e w e
~ w., .Hfm 2 »ﬁ%zﬁhzZ
® =) 5 B
Touw o= o
= S~ =
20 22 &
Fz, i 2 1=

9

7

2

1

iate template.

T

rop

Select app

I

9

7

.

2

1

lower “file list” box.

Kk in box on selection or click @

mn

11 show up i

i

Template w

1.2.79.2

Double clic
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1,2.7.10 Session screen will now come up {Figure 3}. Click on
icon to bring up Sample Programming Screen {Figure 4}.

Figure 3: Session Scre%@

N\
1.2.7.11 With Session S » screen displayed, click on
sample rack ?@h ice
| 1.2.7.111
s\\
O
&
Q@
Q¥
Figure 4: Sample Progfdmmmg Screen
1.2.7.12 To clear previous programming, click on [Clear Sample Rack]
1.2.7.13 If re-running samples DO NOT PRESS CLEAR SAMPLE RACK,
y
g i5 Rev. |
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1.2.7.14 On Session - Sample Programming screen enter “Sample Codes”
in the box on the left portion of the screen. Number will appear on
the right portion of the screen after is pressed. Input either
the laboratory number of the specimen or enter the source
information for positive and negative controls.

1.2.7.15 Double click left on icon.
1.2.7.15.1 Screen will turn blue, By clicking on the icon,
“X”s are placed on all assays indicating that the
sample will be analyzed by all indic%:d assays.
-or- (7g)
Highlight desired sample bo@@under assay and
double click right mouse b@kpn while cursor is in
highlighted area,
O

1.2.7.16 Click Q
s} es up {Figure 5}.

1.2.7.17 Session — Protocol Positio %®¥e t@@ %
1.2.7.17.1 This vzew 0 the 1 & raeks illustrates the number
ividual strips, which are

and
ne e&/ f@c idual assay.

Ji-Benzodiazeping-300 eft sida
# Li-Cocaine 300 Lefl side
Ur-Cannabincids-50 Right side

AB:

$\ AFie]

O 15
(\\.\ i
&L ;
QO .;1.,

Figure 5: Session Protocol Position
1.2.7.18 Load plate racks with appropriate s(rips.

1.2.7.18.1 Press down on the strips to insure they are seated
firmly into the tray. Improper strip positioning can
result in the strip popping up and the instrument
jamming during the washing or incubation step.

1.2.7.19 Click

16 Rev. 1
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1.2.7.21

1.2.7.22

12.7.23

1.2.7.24

¥
S

&
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. . ' ] .
Save Session by clicking on save or on (save session).

To print the sample load list
1.2,7.21.1 Click on File View icon from the tool bar (3™ from
left). The View File page will come up.

1,2,7212  Click on icon from tool bar (2" icon
from left).

1.2.7.21.3  Click on [Prinf icon from the toolag)

1.2.7.21.4 Click on X to go back %@S Sion page.

Load sample rack. (0\0

From Session Screen, chckdﬂ%tal{sécsszon icon (far right/red
arrow).

1.2.7.23.1 Pfofle —Wial L cg)%s r Controls or Standard

ana’ ent.t@w @ up {Figure 6}.
Load cups an %entq}e rvgirs'onto platform.

127241 @reen template, place the 35mL
ntamels and the 75mL substrate and
&p rvoirs according to their designated

\ ion on the platform.

‘\ 2. 7¢’g92 @laee approptiately diluted amount of each control

(negatlve and positive) and calibrator (negative and
cutoff) into the SmL cups. Refer to sections 1.2, 5.4
and 1.2.5.5 for appropriate dilutions. Place the cup
at its designated numbered location.

1.2.7.24.3 Place serum negative calibrator and cut-off
calibrator in SmL cups at appropriate locations.

127244  After loading is complete, hit [Continuej

17 Rev. |
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UrBenzodiazepine-300 fl-elt side}

Ur-B enzodiazeping-300
€ Irformalion

d Reagents

igure 1s for Contraﬁg\Jr Standards an

1.2,7.25 If maintenance is not alrea é&%plet@%m instrument on.
1.2.7.25.1 Start-up schéen \. Screen will indicate

Wazt:ng@ﬂmtr\(@zan ;
12726  DAILY MAINT@@NCE;\(\ @

If not perforn 1n1 uld be completed at this time. If
daily mang& ce 8 fmmed proceed to Step 1.2.7.28.

Flom @an {&‘ %&sor V 1.1a screen, click on START-UP
ab g daily maintenance {Figure 7}. Click on

op
5\} 7@ Gun Self-Test. Click on Start.

{\ 1.2.7. @ Display will inquire, Print Self-Test report? Press

@Q
1.2,7.26.3 Fill Syrmges
After priming, screen will inquire Continue?

Indicate [Yeg if bubbles are observed.

Press [No|, when bubbles are no longer present.
1.2.7.26.4 Fill Lung

Qereen will instruct operator to open front cover to

view lung filling,

Click @

After an initial fill, screen will inquire re: 250 ul
more. If lung is not between = lines on lung, press

8 Rev. 1
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. Sereen will continue fo inquire until operator
obsewes that lung is sufficiently full and selects @
Screen will now instruct operator to close cover fo
continue operation. Click [OK].

1.2.7.26.5  Buffer (Tank) 1 Prime.
Watch tubing lines for bubbles.

1.2.7.26.6  Buffer (Tank) 2 Prime.
Watch tubing lines for bubbles.

V' A check mark will appear when each task 1@&111)16&3

1.2.7.27 Click on Wrench icon (far left) to reset 1%@‘0 tip counting,

1.2.7.27.1  Click on [Resef
1.2.7.27.2  Click on
oK Q)o 3

@Q

%

Figure 7: Daily Maintenance Screen

1.2,7.28 From Station: 0 Processor V 1/1a page, click on Operation
Monitor folder tab.
12.7.28.1  Click on [EXE]icon (4" from left).

1.2.7.29 In preparation for the run:
e Instrument will remind you about rack placement,
o Operator can refry if sample rack is not in place.
e Screen will indicate Waiting for Lamp Warm-up.
e Instrument will check strip/racks in carriages.

19 Rev. |
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1.2.7.30 Operation monitor will indicate the following tabs:
| Time | Task | Profile | Protocol | Rack |

1.2,7.31 To monitor run, click on profile tab.

1.2.7.32 When run is complete Processor Screen will indicate Session
terminated. If end-of -work (refer to section 1.2.10) is not to be
pursued at this point, click on ]@ followed by [x].

9
L] * @
1.2.8 Obtaining Results ‘\O

1.2.8.1 From WorkBench screen, click on (Results) icon (four
down from top)
1.2.8.1.1 Highlight session nan@f choice under File List.
1.2,8.1.2 Click [OK] ﬁ
1.2.8.1.3 Sclect Repgéﬁaon f
1.2.8.1.4 Refm{@g@(da@\fed ) w1H commence.
1.2.8.1.5 \/\Qen pm&@'sm@& data is complete click on
1.2 8 &@ 5@ as printed, click - click {X1 to close
6(50 teens.

1.2.8.2 5\\?0 apceds 1%@ not immediately following a run:

* Click on [Open Foldet icon (folder with arrow).
&
% 1.2.8.2.2 Click on Open results,
R

QK

Toxicology Program Methods Manual

1.2.8.2.3 Highlight Session ID, Name or Entry Date.
1,2.8.2.4 Click [OK]

1.2.82.5 Select New results or Database results (old/
previous).

1.2.8.2.6 Highlight either selection, click [OK]

1.2.9 Re-Reading of a Plate

1.2.9.1

Click on "7 icon. From the open screen sclect @SESSION
{Figure I} from list. Click [OK]

20 Rev. |
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1.29.2

1.2,9.3

1.2.9.4

1.2.9.5

1.2.9.6

1.2.9.7

1.2.9.8

1.2.9.9
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From open session screen, select appropriate template from
“Template List” {Figure 2}.

1.2.9.2.1 Select previously run template.

1.2.9.2.2 Double click.

12923 Template will show up in lower “file list” box.

1.2.9.2.4 Double click in box on selection or click @

Session screen comes up. Click on icon (sample

programiing). N\
Q

Click on sample rack that samples were@n.
1.2.84.1 Select appropriate rac@

will indicate “done”. Q
L 9 %

Do not click on |Clear Sm)ﬁle R(E

Highlight samples @x%cr%%ﬂ@g(blue Double click RIGHT

in highhghted ar

Session - f&ocol@oszt@@!age then comes up {Figure 4}.
Click D \\

s @§O o - -
X egston bycliéking on save or on lal (save session).

1.2.9.10 , O F&S‘e@ Screen, click on the Start Session icon (far right/red

*
@Q

1.2.9.11

1.2.9.12
1.2.9.13

1.2.9.14

arrow
1.2.8.10.1 Profile —Vial Locations for Controls or Standard
and Reagents view comes up {Figure 5}, Hit

-

From Station: 0 Processor V 1.1a page, select Time Chart foider
tab.

On Time Chart, scroll down to Reading step. Highlight from
Reading to End.

Click on [Steps Select] icon (second from left)

Click on EXE icon (fourth from left).

1.2.9.14.1 Reading Step comes up. Screen will indicate
Waiting for Lamp Warm-up. Lamp will warm up
for each re-read.
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1.2.6.15 When re-read is complete, display will indicate Session
Terminated. Click .
1,2.9.16 Obtain results as described in section 1.2.7.

1.2.10 End-of-day Clean up

1.2.10.1 Return conjugates, stop and diluent reservoirs to refrigerator.
1.2.10.2 Dispose of used calibrator, controls, micro-plates a%i samples into
appropriate biohazard container, 72
, - A\O
1.2.10.3 Fill plastic tip tray.

%)
1.2.10.4 For End-of-Work routine, select |S Al(l} -UP| tab.
1.2.10.4.1 Click on nd ofW

1.2.10.5 Display will instruct opmwlea ,<1 buffer 2 with distilled
water.

1.2.10.5.1 cnck@' QQ\ @Q/é

1.2.10.6 Screen will dizec{%pera@}a @a@ empty waste tank.
1.2.10.6.1 \@wk@af@ pressing button on left side of

\ in n@
1.2.10 8@ avity flow water system and the butfon
\(\ \$ 1% eld in for it to fully empty.

1.2.10.7 \& k c@% t@Y se WorkBench window.
1.2,10, S\S R& @y Maintenance in PersonalLAB QC binder.

13 Q’QQRIODIC MAINTENANCE SCHEDULES

1.3.1 Weekly and Monthly Maintenance
1.3.1.1 Refer to the Maintenance section of the PersonalLAB™ notebook
for maintenance schedules and tasks to be performed on a weekly
and monthly basis,

1,3.1.2 Start-up Maintenance Template can be used to access priming
functions.
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1.6 QUALITY CONTROL

1.6.1 Assay Displacement Calculation

1.6.1.1

1.6.1.2

1.6.1.3

1.6.1.4

Calculation of Displacement

Percent displacement should be calculated based upon the values
obtained from the OraSure serum cut-off calibrator and serum
negative calibrator,

Calculate displacement as follows:

%Displacement to Cutoff =

o

Value{SemmNegatwe Calibrator)— A 450 Valuc (SerumCu@fibrator)

\ X 160
Agso Value (Serum Negative Callbral%@

Compare the calculated percent Gdegﬁéement with the acceptable
range for the displacement providedon the specification sheet for
the particular lot of each assa @
1.6.1.3.1 Percent dis én gﬁ)@g should fall within £5%

of the pac@tge 19\' ange
@nent values do not fall within
\%é nge, the particular assay should

X
,@n original assay print-out.

A\

> &

1.6.1.3.2

Recor %d

17 DISTRIBUEIO g%‘sé@ FORMATION
O O

1.7.1 Assay
17 Q@

Q1712

1.7.1.3

touts

Oringdata from each assay should be maintained in a binder
on an annual basis.

A cover sheet containing the date of the run and the lot number for
each assay should be included with original data.

Assay results are recorded on data page of toxicology analysis
form,

1.8 REFERENCES

1.8.1

Butler, J.E. Enzyme-Linked Immunosorbent Assay. pp. 759-
803 In: “Immunochemistry”, Van Oss, C.J.; van Regenmoriel,
M.H.V., eds., Marcel Dekker, inc., New York, NY: 1994,
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OraSure Technologies Package Inserts for Serum Microplate EIA.
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Idaho State Police
Forensic Services
Toxicology Section

e —————————————————————4

Section Four
Analysis of Alcohol and Common Volatile Solvents

4.1 Quantitative Analysis for Ethanol and Qualitative Analysis for Other

Volatiles by Dual Column Headspace Gas Chromatograghy

4.1.1 BACKGROUND \CJ

Fermented beverages such as beer and @%ave been known and
used by humans since prehistoric times.® Ethaggp abuse is often manifest
in driving under the influence (DUI) pro s, which is a worldwide
concern. The National Highway Traffic Sefety Administration (NHTSA)
estimates that alcohol was involved | %, -of fatal automobile crashes
and 7% of all crashes in 1995.2¢lfedni holism also contributes to
ethanol related deaths. Ethano onsumed oneaNepular basis can lead to
the development of alcohol\c\: patltL\ﬂh' n progress into cirrhosis,
liver failure, and deatl l tve ingestion of ethanol is
directly associated w:th nouy\' ur and mental disorders such as

brain damage, n@@o S, rbances and psychoses.” Alcohol

is also involved of domestic disputes many of which
result in injury and/or @

Not taxg%@ é<g lic perception that ethanol is stimula atory,

fr ‘al Nervous System Depressant. Ethanol is a

ethanol is glassifi
psyclq%‘}gve smulal in most respects to sedative-hypnotic
comppun Qﬂl?@g}t mental processes to be affected are those that

end on'tra and previous experience.” The individual’s memory,
(soncentratlon d insight are dulled and subsequently lost. The person
OQ may become overly conﬁdent and exhibit uncontrolled mood swings
Qﬁ and/or emotional outbursts.” The effects of ethanol and other central
nervous system depressants are addlt:ve resulting in more sedation and

greater 1mpa1rment of driving ability.*

Ethanol is rapidly and completely absorbed from the stomach,
small intestine and colon. The mechanism- of absmpt]on is a simple
diffusion process, that is, alcohol moving from a region of higher to a
region of lower concentration. 245 Alcohol is soluble in both water and
fat, a property that facilitates its diffusion throug,h biological membranes.*
The major amount of absorption takes place in the small intestine due to
its large surface area, good blood supply and thin walled membrane, The
time from the last drink to peak concentrations can range between 30 and
90 minutes, depending upon the individual’s stomach contents. 7 Alcohol
absorption is slowed by the presence of food in the stomach. The time
period required for gastric emptying is a prime factor that contributes to
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the wide variety of absorption rates of ingested ethanol observed in
different individuals and under different conditions.> Hence, the extent
of absorption in the stomach and small intestine is a function of the
amount of ethanol at that site, the Vascularity of the site and the surface
area in contract with the blood supply.®  Other factors that affect the
absorption of ethanol include the type of beverage, the alcohol content and
any disease state that affects normal gastric function.?

Upon absorption, ethanol is distributed to all the water containing
regions of the body, Within the blood there can be significant differences
between arterial and venous blood depending upon the absorption status of
the individual.? In the absorptive phase, the arteriglchlood ethanol
concentration exceeds the venous blood ethanol cong tion, Analysis
of venous blood therefore, underestimates the brai ﬂ}c)hol concentration
of the individual at this point. When absorptio &omplete there is little
difference in ethanol concentration betwee@ nd arterial and venous

blood.?
90 to 98 percent of ethanol is @Q{;?eteiy oxidized in the liver by

reacting with the cofactor nicotin ne dinucleotide (NAD)
facilitated by alcohol dehy

roduce acetaldehyde.
Acetaldehyde is then acted u ehydrogenase to form
acetic acid which goes onto d1

and water (figure 1), The
amount of ethanol 0x1d er roughly proportional to body
weight and probably to li \t@l t.
is excreted unchan utine) ex

remaining (unoxidized) alcohol
elimination rat

g/dL/hour for
combined pr

mﬂuel\ﬁgé !é}dtl
0(\ 3l a aldehyde 0

58 dehydrogenase

ethanol acetaldehyda acelio acid carbon diowide + water

ré\ on to gender, chronic abuse, ethanol use
0& 1ugs and certain genetic factors can also
e.

Figure 1. Metabolism of Ethanol,

Methanol (wood alcohol) causes relatively little intoxication
compared to ethanol.>® Tis harmful affects are due to the direct result of
its metabolism to formaldehyde (embalming fluid) and subsequently to
formic acid. These metabolites lead to the destruction of neural cells,
particularly the optic nerve, which can result in blindness.**

PRINCIPLE
This method describes the analysis of aqueous samples for the
presence of volatile compounds including methanol, ethanol,
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acetaldehyde, acetone, isopropanol and related compounds, via a
headspace sampling gas chromatographic method. Samples, controls and
standards are sealed into vials that contain an aqueous 1-propanol internal
standard solution and heated by the headspace analyzer. As described in
Henry's Law, in a closed container at a given temperature, a direct
(proportional) relationshxp exists between the amount of a volatile
substance dissolved in a liquid and the amount of the volatile substance in
the headspace vapor above the solution. An aliquot of the vapor is injected
into a gas chromatograph (GC) in a dual column configuration. The GC
serves to separate out the components of the solution as a function of their
chemical properties, The separated components are identif@d on the basis
of the retention time determined for each of the columfis:” Quantitation is
accomplished through area percent data obtained f a flame ionization

detector (FID), The quantitative result is base minimum of a three-
point calibration curve, which uses the peak a@ atio between the analyte
and the internal standard. @

Q%

4.1.3 EQUIPMENT %
4.13.1 Perkin Elmer Auto Sys XL a Qﬂ/@atograph (GC)
4132 Columns @
41321 R%@ Rt 18003; 30 meter X 0.32mm
ter@ 1.8um film thickness (FT)) or
qui
4,13.2. TO\ @Qi BACZ (#18002: 30 meter X 0.32mm
% m film thickness (FT)) or equivalent
4133 @ in E@% W or HS-110 Headspace Autosampler (figures 2
‘\awsq@ S
&
%,

4.13.4

4.1.3.5

Figure 2. HS-40 Figure 2. HS-110

PE Workstation Software, TotalChrom Version 6.2.0 or more

recent version/upgrade.
Hand Crimper (P-E B003-8134 or equivalent)
3 Rev. 1
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4.1.5

4.1.6

4.1.7Q

4.1.3.6

4.1.3.7

Toxicology Program Methods Manuat

Hamilton MICROLAB 503A or equivalent semi-automatic

Dilutor/Pipetter equipped with sample and reagent syringes

capable of dispensing 250uL and 2000uL, respectively.

Glassware

4,1.3.7.1 GC-Headspace vials (P-E B010-4236 or equivalent)

4.1.3.7.2 Safety Closures {PTBE septa, crimp caps and star
springs} (P-E BO10-4240 or equivalent)

CONTROLS AND CALIBRATORS

4.1.4.1
4.14.2

4,143

REAGENTS
4.1.5.1

4.1.5.2
4.1.53
4.1.54
4,.1.5.5
4,156
4.1.5.7

Whole Blood Ethanol Control (LiquiSPy or eqwgant)

Aqueous Ethanol Standards (g/100mL) O

0.025, 0.05, 0.08, 0.10, 0.20, 0.30, ang~0.40 (Cerilliant or
equivalent) %)

Multicomponent alcohol Cahbratlonoo’r? (Cerilliant #A-054 or
equivalent)

@Q

1-Propanol (Acms/Flshe@cw 1g.e) & -0010, #A996-1 or
equivalent)
Acetone (I 1shex qul
Acetaldehyde ez r equwalent)
Isopropanol o a r #A416-500 or equivalent)
Methan 1 equwalent)
Amm & er #A702 500 or equivalent}

1 #5299-500 or equivalent)

h"él
\5%®

SAFETY CO C\Fagl\\l %
4.1.6. Kﬁ Blood es should be processed according to safety guidelines
e

@Q

in the Clemical Hygiene and Safety Manual.

REAGENT PREPARATION
Record the preparation of all reagents on reagent log,

4.1.7.1

Internal Standard Solution
{0.03g/dL 1-propanol in 1.0M (NH4);SO4}
4.1.7.1.1 1.OM (NH4)2SOq4
Dissolve 132.14g (NH4)2SOs in distilled water.
Dilute to 1L.
4.1.7.1.2 0.03g/dL 1-propanol in 1,0M (NH4)2S04
» Add approximately 800mL of 1.0M (NH4)2504
to a 1000mL volumetric flask.
»  Add 1g sodium fluoride {optional}.
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v Add 375pL 1-propanol. QS to 1000mL with
1.0M (NH4)2SO4.

41.7.1.3 Solution is stable for 3 months.

4.1.7.2 Volatile Standard Mix Solution

4.1.7.2.1 Add approximately 200 mL of DI water to a 250-
mL volumetric flask.

4,1.7.2.2 Add the following volatiles, as indicated:
e 100 pL acetaldehyde
o 100 pL acetone 9
s 500 pL methanol . O®

\)

e 500 pL isopropanol \A
e 500 pL ethanol %

4,1,72.3 QS to 250-mL.

4,1,72.4 Solution is stable fo {\’dg}»ear

&

41.8 ANALYSIS PROCEDURE <( C)O A
4,181 General é
4.1.8.1.1 Brin \Qgﬁbl %\ Is, internal standard and
@) m emperature.
4.18.1.2 t v1als closures and ancillary
n @ax laminar flow hood,
4,1.8.1. 3(0\ && ration should take place in a laminar
‘(\ S &
4,1.82 N Qtr \/
4. hanol calibration standards must be run prior to
o 08{\ %the analysis of each batch of samples, A minimum
{\ O of three points of calibration should be established.
Q 4.1.8.2.2 An internal standard blank should follow the last
KO ethanol calibrator,
Q 41823 A blood or aqueous control sample must be run

after every 10 case samples. A minimum of two
blood controls must be run per batch of samples.

4.1.82.4 Refer to package insert for manufacturer blood
control ranges.
4.1.8.2.5 Values obtained from aqueous control and whole

blood control samples must agree + 10% of their
target values,

4,1.8.2.6 Periodically run either the Volatile Standard Mix
Solution or the Multicomponent Alcohol
Calibration Kit solution to determine and monitor
the retention of other volatiles of interest.
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4.1.82.7 Record values for blood control samples in Batch
Analysis QC log.
4.182.8 On a monthly basis calculate the mean, standard

deviation, relative standard deviation (CV%) and
percent accuracy of the control samples. The data
will be used to generate a mean quality control
chart.

41829 New blood control lots should be analyzed a
minimum of nine times prior to official use.
Calculate the mean, standard deviation, relative
standard deviation (CV%) and pe&_nt accuracy of

the control samples,
p A\O
Pipetter/Dilutor Set-up %Q
4.1.8.3.1 Switch on power,

4.1.83.2 Dlsplay will inquir \& to the sizes of installed
ﬁf

syringes. Select orrect size for sample syringe
?& [left].

[right] and rea
4.1.8.3.3 Scroll do tion. Select 250uL for

sampl nge\L h d 2000uL for reagent
synn
4,1.8.3.4 \d;j\ option. Verify that syringe
es{re

etting,.
4,1.8.3. 5 it path Continue priming until no
L& bseived

Ple‘béﬁglomdglanﬁ, lood Control and Mixed Standard

£{R4. 10(\ ¥'@Biank

\ (H1.8.4.1.1 Label test vial with water blank.
\)(\ Q)% 4.1.8.4.1.2  Add 2000uL DI water to labeled test

O tube.

4.1.8.4.1.3  Seal immediately with crimp cap as
illustrated in figure 4.

4,1.8.4.2 Internal Standard Blank
4,1.8.42.1  Label test vial with ISTD blank.
4,1.8422 Use Pipetter/Dilutor to dispense
2000uL of internal standard (ISTD)
into labeled headspace vial.
41,8423  Seal immediately with crimp cap as
illustrated in figure 4.

4,1.84.3 Blood Conirol
4,1.8.4.3.1  Label two headspace vials for blood
control I and 2.
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internal standard (ISTD) into each labeled
headspace vial,

41853 Seal immediately with crimp cap.

41854 Establish ethanol calibration plot with a minimum
of three calibration points.

4.1.8.6 Initial Processing of Specimens
4.18.6.1 Open the sample submittal kit and remove the
specimen’s inner compartment. After inspecting
and noting the condition of seals, open inner
compartment (plastic tray or bioh@zard bag) and
place laboratory numbﬁq) on each

blood/urine/vitreous humor s;q&
41862 When two blood/fluid s are present, the
samples should be 1;11 ed “A” and “B” or

equivalent. Utilize le “A” for analysis unless

it contains msufﬁ sample.
4.1.8.7 Preparation of Samples fon(AleasOQ
41871 Label tv\@T %sjﬁa%e s with the laboratory
numbe&;)ltho 1e psefix.
41872 e € ple tubes or urine specimen

for at least two minutes.

\@ le on

4188 Addltlm%’& ioosé Tin 9 Vltreous humor sample to headspace
vials.

\% { etter/Diiutor dispense 250uL of sample and
O(\ ODL of internal standard (ISTD) to a labeled

% adspace vial.
Seal headspace vials immediately with crimp caps

Oy .9.2@
@ ()Y asillustrated in figure 4.

i@?9 Preparation for Run
4.1.89.1 Open Sequence Editor
41892 Into Sequence log table, enter the sample case
numbers, ethanol standards, other volatiles mix,
blanks and controls.

ls;ued: U502
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418432 Use Pipetter/Dilutor to dispense
250uL of blood control and 2000uL
of internal standard (ISTD) into each
labeled headspace vial.

4.1.8.43.3  Seal immediately with crimp cap as
illustrated in figure 4.

41844 Aqueous Controls

4,18.4.41 Label appropriate number of
headspace vials for aqueous controls

(1,2,..)

418432 Use Pipetter/qug‘P to dispense
250uL  of ous control and
2000ul. ofsi¥ternal standard (ISTD)
into ea&) eled headspace vial.

418433 Seal ediately with crimp cap as

lnkz@ated&a figure 4.

4.1.8.4.5 Mixed Oth&/\%

I w1th mixed volatiles.
4.1.8, tter/Dilutor to dispense
Q of mixed volatile solution and
0 ul of internal standard (ISTD)

& Onto labeled headspace vial.

418450 t
@ 1"&.

Seal immediately with crimp cap as

illustrated in figure 4.
O \\O A
> QO
AN\ O AV &=
0 % o ;&‘"f:

00 % Beed 3y P
O Ruber *»E{f“"_"g

............

Figure 4. Crimp cap assembly

Preparation Calibration Standards

4,1.85.1 Label vials for standards.

41852 Use Pipetter/Dilutor to dispense 250ul.  of
appropriate ethanol concentration and 2000pL of
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4.1.8.9.3 Load samples, calibration standards, blank and
controls into the carousel of the headspace sampler
as noted in the sequence table.

4,1.8.9.4 Active headspace sampler

¢ Click on the Setup button to open the setup
instrument dialog box.

e Select sequence as the setup type, and select the
desired sequence file.

e On Setup Instrument dialog box, designate
starting and ending row.

e Verify that the paths for raw, q& result data files
specified in the sequenaé}idlcate the desired
destinations.

e Select OK in the S Instl ument dialog box
to initialize the x@gfment

(\
4,1.8.10 Gas Chromatography Par ame,t&@ *
4.1.8.10.1 Refer to 11 m ’P((OD printout for oven
program @nd eratures, Temperature
progral or baseline separation of
f interest as indicated by

c u
@stx ulficorhponent mixtures.

418,11 ahblat%
4.1.8, ](1)1 g&hblatms should be analyzed in order of
111 ng concentration.
.116(\ @k/ gast squares line resulting from the analysis of
05\\ $) cthanol calibrators must have a coefficient of

0(\ Q)% correlation of =0.995.

4,1.8,12.1 Accuracy
4,1.8.12,1.1 Qualitative

The presence of ethanol can be
established if there are no significant
differences in the retention time
between sample and standards. The
relative retention times for a
specimen must be within + 0.10
minutes of the relative retention time
for the compound in question. This
rejection  criterion  should  be
designated in the TotalChrom
analysis method.

é@é Acceptance Criteria
QK
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4.1.8.12.1.2 Quantitative

The quantitative results for a batch of
samples can be accepted if the values
obtained for control samples fall
within 10% of their target value
range.

4,1.8.12.2 Precision
The results obtained from duplicate analysis must
agree within 0.015g/100mL. If this precision
requirement is not met, the sample igzeanalyzed.

Reporting of Results A\O

418131  Blood o
Samples are quantitated @hree significant figures.
Report truncated me alue, of grams of ethanol
per 100cc of whol od, to two significant figures.

4,1.8.13.2 Urine

Samples arg Qﬁlm@to hree significant figures.

Result ob d fr g lcohol curve should be

mulﬁKD truncated mean value, as

§® 01 67 mL of urine, to two
i i

fica A warning statement such as
\@ meﬁ&lt be of questionable value, must be

\(b' nc report,
4.1.8. IBCQ eo mor

are quantitated to three significant figures.
(\ Ix/ truncated mean value, as grams of ethanol
O 100mL of vitreous humor, to two significant

0(\ Q) %UI s,

G’Q

SSURANCE

Blood or vitreous samples are to be refrigerated while at the
laboratory, Urine samples can be cither refrigerated or frozen.
Refer to toxicology manual section 5,1 for pipette calibration
options.

Refer to toxicology manual section 5.2 for balance calibration
requirements,

Refer to toxicology manual section 5.3.2 for GC-HS mainienance
schedule.

Blood calibrators should be ordered prior to the current supply
running out, This will allow for the analysis of new lots against
existing calibrators,
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Section Two
Urine Toxicology

2.2 ANSYS® Thin Layer Chromatography (TLC) Methods

Standard Operating Procedures for TLC @6
Refer to methods listed below. A\O
N\
2.2.1 Toxi-Lab® Toxi-A Drug Detection System %Q
Co2.1.11 Toxi-Lab® Toxi-A Instruction Manual Q

222 Toxi-Lab® Toxi-B Drug Detection System

2221 Toxi-Lab® Toxi-B Instructio Qg‘ﬁnuabQﬁ

2.2.3  Toxi-Lab® Sympathomimetic Amine D entmgon
2.2.31 Toxi-Lab® Amine D& nti V@’C@taldeh}/de
2.2.3.2 Toxi-Lab® AmmeQ ere tmx@ 1 Acetone
2.2.4 Toxi-Lab® THC II-PLUS .]\[\01- @3cannabmo1~9-carboxy1ic acid (A9-
THC-COOH) Detectmn el
2.24.1 Toxi- L nstruction Manual
2.24.2 Sm P du ith Controls
2.2.5 Appendix L pa LQﬁx’n Available but Seldom Used Methods)
2.2.5.1 NSAI) zoylecgonine: Bxtraction and Detection

2.2.5.2 {\ TOXl Le enzodiazepines: Hydrolysis Procedure
Toxi-Lab~ Opiate Procedure

2{(}. Toxi-Lab® Carbamates: Confirmation of Meprobamate and
Carisoprodol with Furfural

2.25.5 Toxi-Lab® Methaqualone: Confirmation with Sodium Borohydride
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