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1.0

Screening of Blood and Urine for Drugs of Abuse by Enzyme Immunoassay

1.1

BACKGROUND

BLISA is an acronym for enzyme-linked immunosorbent assay. An ELISA is an
enzyme immunoassay (EIA) in which one reactant is immobilized on a solid
phase and the signal generator is an enzyme., The enzyme delivers a signal to
indicate to what extent a particular antigen-antibody 1eact101&§d occurred. This
reaction takes place inside of a polystyrene microtiter p ell. An enzyme
commonly employed as a signal generator is horseradi ‘oxidase (HRP). The
small size of HRP, the ease with which small conjug.a@ can be produced through
oxidation of its carbohydrate moieties to reactive &lﬁy\hyde its rapid kinetics, and
reasonable price, make it popular in ELISA.

Each OraSure Micro-Plate EIA is a compe we i 1 immunoassay for the
qualitative determination of a specific , Of ssg'ass 1gs in blood and vrine,
Each of the serum and oral fluid a %{ ilution step for samples,
controls and calibrators, This b ito an acceptable range for
optimum performance of the é@antlbodles Dilutions are either

performed manually with \au ac bﬂt pipette or utilizing a Hamilton

Dilutor. Samples, thbi &tl I8are added to individual wells of the

microplate along with con e ich is the drug or hapten labeled with the

enzyme horseradishahéroxi . There is a competition between the free

drug in the man\e npi 0 urine) and drug bound to enzyme (conjugate)
he

for ant;body QL p OF d on the well, The wells are washed with DI
water, the tm “etramethylbenzidine (TMB) with peroxide (H,O,)
is adde a c0101 1 uced. HRP catalyzes H,O, oxidation of the substrate

by tr ﬂ?mng one election from the TMB to the peroxide to yield a blue colored
pl%s The reaction is stopped when 2.0N sulfuric acid is added to the well.
acidic environment provides the necessary conditions for the loss of one
11101e electron to produce the final yellow color. The acidic environment also
serves to inactivate the enzymatic activity of the HRP, The resulting absorbance
at 450nm 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 sample. The
OraSure Micro-Plate EIA kit utilizes two matrix matched calibrators, one
containing no drug (negative calibrator) and one at the concentration
corresponding to the accepted cut-off for the drug (cut-off calibrator). In addition,
negative and positive controls are used to assess the performance of the ki,

The Personal LAB™ (P-LAB) is an automated microplate analyzer for processing
immunoenzymatic techniques developed on 96-well microplates. The analyzer
automatically dispenses samples and all reagents required for an ELISA testing
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procedure. In addition, the analyzer allows for the programming of incubation
times and wash steps.

A PROTOCOL is a set of instructions that direct the PersonalLAB™ how to run
a particular assay. Protocols exist for each of the assays utilized. Protocols define
the volume required of standards, controls, and reagents, each assay's steps,
instrument wash and incubation parameters, sample tip specifications and the
validation criteria and reading parameters. The PROFILE is information the
software uses to actually process the samples and generate resulis. A PROFILE
is a set of instructions, which direct the PersonalLAB,™ how to @m a particular
group of assays, The PROFILE includes the order of perfo@%nce, the plate
location(s), the standard/reagent location and the processi@ node (parallel or

serial dispensing). %Q

SCOPL
OraSure Micro-plate assay kits intended use 16\@)1 t@ualitative screening for
drugs-of-abuse in biological samples. Th‘g@ ape €lthererum (S) or oral fluid
(OF) based with appropriate dilutions s fq{' ljeallon to the screening of
blood and urine. The outcome of % ssa d as only a preliminary
analytical test resuft. The presQ® of a(partielitar drug compound must be
verified through analysis with €O 1 instrument such as a gas
chromatograph equipped with’o@aass cti ector.

ndicated in tho Bl oD mear .
As indicated in the t b@, @; assay in use has an established
administrative threshol@or 0{@ f, Q this reason, a negative result does not

indicate that no dr as ﬂ;‘}sent,%aly that the concentration was less than the
administrative ¢ f. @ i on there may be situations where confirmation
b iSue

of an analyte @sy n if the P-LAB indicates a negative result for the
compound. or d class.of ounds in question. The exceptions are discussed in
section év%‘fl
Q
@ N
d Calibrator Urine Cut-off | Blood Cm-_o[f_
Amphetamine Specific Serum | d-Amphetamine 1000ng/mL 50ng/mL
Barbiturate Serum Secobarbital 200ng/ml. 100ng/mL
Benzodiazepine Oral Fluid Oxazepam 300ng/mlL 100ng/mL
Cannabinoid Oral Fluid 1 1-Nor-9-Carboxy-THC S0ng/mL 1Sng/ml,
Cocaine Metabolite Oral Fluid | Benzoylecgonine 300ng/mL 50ng/mL
Methadone Oral Fluid Methadone 300ng/mL 50ng/mlL
Methamphetamine Serum Methamphetamine 1000ng/mL S0ng/mL
Opiafe Serum Morphine 300;1§/mL 5 Ongf ml

EQUIPMENT
1.3.1 Sample Dispensing Options
13.1.1  Air-displacement pipettes and appropriate tips.
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Repeater Pipette and appropriate tips.
Hamilton MicroLab® 500A series dilutor or equivalent,
equipped with appropriate syringes.

1.3.2 Plasticware

1.3.2.1

1.3.2.2
1.3.2.3
1.3.2.4
1.3.2.5
1.3.2.6

SmL disposable plastic sample tubes (Adaltis 55484 or
equivaient)

75ml, plastic reservoirs {Adaltis MV3007 or equivalent)
35mL plastic reservoirs (Adaltis MV3006 or equivalent)
SmL plastic sample cups (Adaltis PF2026 or egbuvaient)
Caps for cups (Adaltis LT65049 or equival 1ty

Disposable plastic pipette tips (Ad@%" LP1181, no

substitutions) %Q

1.3.3  Personal LAB™ automated microplate anal&?

1.3.4  Tube Rocker (Fisher Scientific or eq ‘@len

REAGENTS

8553
<< (}i;

1.4.1 QraSure Technologies

%é;@}{ﬁ @

The OraSure kit ontak@he ing items:

Micro-plate ’Q, te & 1 a@ ug antibodies.

Enzymﬁg? rs ¢ drug/drug class.
rate

TMB & lnwelsal)
agent (universal).

215gzs O4 8fopp
1at¢6&mon Sheet
*acl@é 1%

1.4.2 {Q%cessmg of (NaW Assay Supplies

Q‘OQ

1.42.1 When a new kit is opened note the expiration date of all

components listed on each assay's specification sheet.

14211 If a lot number has changed, update lot
number information on coversheet for original
data printout.

1.4.2.1.2 Date and initial kit specification sheet and
indicate whether it is a five or a two-plate kit,

14213 Check the revision date for the package insert.
If the revision is not in the
OraSure/Personal LAB binder, place it in the
appropriate section.
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REFEREN
For both

in eacl
1.5.1
&

1.4.2.2

1.42.3

1.5.1.1

1.5.1.2

When new
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urine calibrators and controls arrive nofte

expiration date and if necessary, update lot number
information on coversheet for original data printout,

Cocaine Assay Conjugate Preparation

1.42.3.1

1.4232

1.423.3

1.4.2.3.4
x<Q

Using a calibrated pipette, to the wvial
containing  Benzoylecgonine  Lypophilized
Stock Enzyme Conjugate, add 2mL Conjugate
Diluent.

2
Place vial on tube rocker ﬂo;@ﬁninnnn of 10
minutes. \A\

Using a calibrated @Qtte add the volume of
reconstituted Sstg)Enzyn-ze Conjugate listed
on the kit kage insert to 10mL of
Coujugate ) The volume of Stock
Enzym @:y Q& lot specific. Prepare

on!y% S,saf lun@p conjugate.

@tly @ h@gate Diluent bottle on tube
Qlocke{gm t) tmum of 1 minute.

1.4.2 @’ @01 e allow bottle to equilibrate for a

\O

Calibrators
1.5.1.1.1

1.5.1.1.3

é{\

1Ad

ne: ancf‘bm& foilowmg calibrators and ‘controls must be dncluded
313 mn,

Uune

nith of 30 minutes at room temperature
rnight under refrigeration.

Negative Urine Calibrator
OraSure 60421 or equivalent.

Cut-off Urine Calibrator
OraSure 61423 or equivalent.

Reagent and Standards/Controls Rack Controls

1.5.1.2.1

Negative Urine Control

OraSure 61422 or equivalent.

This should be used for all assays except
benzoylecgonine.  Refer fo 1.5.1.2.2 for
benzoylecgonine negative control preparation.
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1.51.2.2 Benzoylecgonine Negative Control
Dilute 500pI Cut-off Urine Calibrator with
500uL Negative Urine Calibrator. Mix well.

1.5.1.2.3 Positive Urine Control
OraSure 61424 or equivalent.

1.5.1.3 Sample Rack Controls
1.5.1.3.1 Negative control urine
In house, Utak or comparable Vg}dor.
%)
1.5.1.3.2 Positive drugs-of-abuse 09%61 utine
BioRad, UTAK or com@la le vendor,

1.5.2 Blood R\
1.5.2.1 Stock Standard Solutions

Drug standards should b @ ained\from Cerilliant, Alltech,
Sigma or equwalent 1t vendors should be

used to make up h C b at: 1d Control Working
Solutions, Cemi{@g’s ofé&al

uld be stored centrally.

Stock (1.0mEmlL) %' Potential Vendor
S-(+)-AmisHetaniige r\V Cerilliant A-008 1.0mg/ml
S- Qhan anm Cerilliant M-020 1.0mg/mL
Beil e/, ¥ Cerilliant B-004 1.0mg/mL
\%ﬁg@‘ AV Cerilliant M-007 1.0mg/mL
OFMorphite . Cerilliant M-005 1.0mg/mL
\e} (U nor9 €arboxy-A9-THC | Cerilliant T-018 100ug/mL
$\ JOxazepanr” Cerilliant 0-902 1.0mg/mL
6 \.P SgQ@?fBltal Cerilliant $-002 1.0mg/mL
o
Q 1.522  Wor kmg Standard Solution
QKO Fill 10mL volumetric flask ~¥ full with methanol. Add 50uL
each of stock amphetamine, methamphetamine,

benzoylecgonine, methadone and morphine. Add 100uL
oxazepam and secobarbital*. Add 150pL ¢-THC. QS to
10mL with methanol. Record lot numbers of stock standards
on reagent log,

Solution is stable for 12 months when stored at 4 °C.
*Include secobarbital when barbiturate screen is used.
1.5.2.3 Blood Calibrators

1.5.2.3.1 Negative Whole Blood Calibrator
Utak 44600-WB (F) or equivalent,
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1.5.2.3.2 Cut-off Calibrator
1.5.2.3.2.1 Direct Spiking Preparation
To 1mL of negative blood (Utak
44600-WB (F) or equivalent) add
10ul working standard solufion.

1.5.2.3.2.2 Serial Dilution Preparation
Prepare 300% of cut-off solution
as described below_ in 1.52.4.1.
To 1mL of negatiye blood (Utak
44600-WB (E)Nof equivalent) add
500pL 30996 blood stock.

1.5.2.4  Reagent and Standards/Contrq@)Rack Controls
1.5.2.4.1 Direct Spikin aration
To ImL o Q@ ati @\blood (Utak 44600-WB
d working standard

() 01% 11va
solutign sm @
QB%OM;E' E \f Working Standard

. Qutoff Solution
xQ @auyes.) 50% SuL
C.O\’b szomv 300% 304L
Y& o

2. 45@0 ngial Dilution Preparation
é(b' O(\ N Prepare 300% of cut-off solution as described
S\\ O in 1.5.2.4.1. Refer to table below for

0(\ Q)% additional dilutions.

Control % of | Whole Blood Whole
Type cutoff Stock Bleod
Dilution
Negative | 50 500l | 500pL
of 100%
Positive | 100 500puL 1000uL
of 300%

1.5.2.5 Sample Rack Blood Controls
1.52.5.1 Negative Whole Blood
Utak 44600-WB (F) or equivalent.

15252 Positive Whole Blood
Positive controls may be prepared and/or
commercially  obtained. The  drug
concentration may be varied.
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1.5.2.5.2.1 125% Positive Whole Blood
Liquid Whole Blood (Utak
44600-WB (F) or equivalent)
spiked with quality confrol
working standard solution at
125% of cutoff. To 2mL of
negative blood add 25uL quality

control working standard
solution.
&
1.6 PROCEDURE 4\
1.0.1 General Rules of Operation for the Personall.ab S

1.6.1.1  Care should be taken to not impede@)a arm action.

1.6.1.2  Run instrument with the top n Having the top down is
safer for the operator and ‘{ kbtle substrate.

1.6.2 Initial Processing of Samples Q ﬁ
1.6.2.1 On the Tox1colo@%’ub1 FQ/ record the condition of
the mner kit se

1622 On t0x1col y au{@l wd%leet record the following
111f01mat@ (\
o scri n/égf sample collection kit

#iner seal

@q mber of specimen container(s)

0 1 of specimen container seals.
(\ number and expiration date.

\ 2 3 :b &bm atory number on each sample container,

OQ 1.6.2.4  When two samples are present, the samples should be labeled
QK “A” and “B” or equivalent.

1.62.5 If particulates or clots are visible in a blood sample,
homogenize with tissue grinder or clarify by centrifuging.

1.62.6  Urine samples with an unusvally high turbidity can be
centrifuged prior to analysis.

1.6.2.7  Urine samples preferably should not contain the preservative
sodium azide.

1.6.3 Sample Dilution
1.6.3.1 Dilution Dispensing Options

1.63.1.1 Option one:
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1.6.3.2

1.6.3.1.2

1.6.3.1.3

Dilution Volumes

1.6.3.2.1

&) @
A\
1.6.3.2.2 Q in %
%\Q’
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Calibrated air-displacement pipettes and
appropriate tips.

Option two:
Calibrated Repeater Pipette and appropriate

tips.

Option three:
Hamilton MicroLab® 500A series dilutor

equipped with app10p1iate ca %mted sample
and reagent/diluent syunges O@

W
Q
1 in 5 parts dilution
Sample Forensic Diluent
160pLONT 640uL
20 O) 800uL
‘o’z O :\ 1000pL,

O Forensic Diluent
1;@\‘1”5 dihlﬂOll 1000uL
\ </, 15uL 8851L

1.6.3. { rbA%@ &’ ilution for Each Assay
Urine

@

Q‘OQ

O

1.6332

I)lhltlon Assays
Grouped for PROFILE

1in 60 Benzodiazepines (OF),
Cocaine Metabolite, and
Methadone

1in 60 Amphetamine,
Methamphetamine,
Cannabinoids and Opiates

1in5 Barbiturates
Blood
Dilution Assays
Grouped for PROFILE
1in s Barbiturates
lin5 Amphetamine,
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Benzodiazepines, Methadone,
and Methamphetamine

lins Cocaine, Opiates, and
Cannabinoids

Preliminary Tasks
1,6.4.1 Fill wash bottles with distilled water.

1.6.42  Check pipette tip tray supply. If necessary, filt with Adaltis
disposable tips, If tips are replaced, 1'%% tip counter

(1.6.7.11). .
O
1.6.4.3  Check printer paper supply. Refill %@essary.

1.6.44  Remove samples and reagents 'ﬁgin refrigerator = one hour

&

prior to starting analysis. Q

1.6.4.5  Prepare samples for {g@y@(}%d«e as indicated under

section 1.6.3.3,

Session Preparation @Q/
ﬂ% \)

1.6.5.1  Turnon com iter, \®

1.6.5.2 1{1%&10 e;(?,"fLAB 2.2a-SP3 icon.

A
1.6.5.3 ’§& % icon, Prompt for User Name and
as

me up. Password is case sensitive.

&Be@em comes up. Select ® Session and Click -

6\1.6.5.5 FlQ]l Open Session Screen, select appropriate template from

list.

1.6.5.6  Template will show up in lower “file list” box. Note file
name for run for further reference. Double elick in box on

selection or click

1.6.5.7  Session screen will now come up. Click on icon
(third from right) to bring up Session - Sample Programnting
Screen.

1.6.5.8  To clear previous progranuning for first analysis run of the
day, click on [Clear Sample Rack|

1.6.59  On Session - Sample Progranuming screen input in the "ID
range" box the laboratory number of specimen or the source
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1.6.5.10

1.6.5.11

1.6.5.12

1.6.5.13

1.0.5.14

LY
(@)
Shsis

1.6.5.16

1.6.5.17

1.6.5.18

1.6.5.19
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of information for positive and negative controls. The "ID
range” box is located on the left portion of the screen.
Information entered will appear on the right portion of the
screen after [Enter] or |ADD ID) is pressed. Use only numbers,
letters, or dashes with no spaces.

To select all assay PROTOCOLS in the PROFILE, double
click left on icon. 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 indicated P@FILES.

<
To choose selected assay PROTOCOL: C?nghhght desired

sample boxes under assay and do fe click right mouse
button while cursor is in hlghhghte@ea

If running an additional b@ of assays or if rerunning

samples DO NOT PRE LEAR SAMPLE RACK or
laboratory numbers a@ /{Ttlon will have to be
reentered. For secong 1, click twicedon rack symbol which

is located to the.] ftl say§included in the PROFILE.
This will 1emo he (i aroy e programmed information
(laboratmy n el& 1(rol ihformation).

Click @&b Q

10!%? ot osxtmn * screen should now be displayed.
his e he plate racks illustrates the number and

O

p n individual strips, which are necessary for each

0 1 1\% ssay.

L@ plate racks with appropriate strips.

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.

Click

Save Sess:on by chcklng on save ot on . (save session).

This: step Is ‘crucial ‘to. _prevent software. glitch. Do not
attempt to proceed to next step without first saving session,

Turn on instrument.

Load sample rack.
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1.6.5.20 From Session Screen, click on Start Session icon (far
right/red arrow).

1.6.5.21  Profile —Vial Locations view appears. Load cups and
reagent reservoirs onto platform.
1.6.5.21.1 Using the screen template, place the 35mL
conjugate containers, and the 75mlL substrate
and stop reservoirs according to their
designated location on the platform,

1.6.5.21.2 Place appropriately diluted an@%—ht of controls
(negative and positive \Qnd calibrators
(negative and cutoff) izg\ ¢ SmL cups. Refer
to section 1.6,3.3 fox<appropriate dilutions.
Place the cup a@ts designated numbered

location. @\

S 3\

1.6.5.22 Note dead volume for 2(& ontéﬁar}'{ted below.
@)

7>
Pi @\"’iar ~ Q‘: Dead Volume
TR

Z
SmL dispogaflld plastic:cultufetubes 200uL
75mL plasHoresefvolrs 1.5mL
_A5mL plastic rdsetvoirs 1.0mL
| & sl plasticoups 20001,

O ) AV
IR
1.6.5. A oa@/fs complete, hit [Continud,

SN R
&.5.24 t& screen comes up. Screen will indicate Waiting for
i

@K Instetoment Initialization,

QOQ 1.6.5.25 TIfthe lid is open, the screen will indicate "Warning! Inierlock
Q disabled. Continue? Respond for the instrument to
continue operation.

1.6.6 Pre-run Maintenance
1.6,6.1 From Session Status Box screen, on Session Browser tab,
click on OPERATION MONITOR tab.

1.6.6.2  Access Maintenance on OPERATION MONITOR from
START UP pull down or click on station maintenance icon
(second from left).

1.6.6.3  From MAINTENANCE screen, click on SELF TEST tab.
To start self test click on
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1.6.64

1.6.6.5

1.6.6.6

1.6.6.7

1.6.6,10

1.6.6.11
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When the Self Test is complete, the program will inquire

Print Self-Test Report? Click

1.6.6.4.1 Self-Test Report should be placed in P-LAB
maintenance binder or stored with original
data.

1.6.6.4.2 A copy of the Self-Test Report may be placed
in the casefile.

If Self Test indicates that the instrument has passed all

evaluations, proceed with daily maintenancez,~Click on tab
for DAILY MAINTENANCE. 4\0

N
Click on [Fill Syringe after prin@ screen will inquire
Contimre? Indicate if bub\@; are observed. Press

when bubbles are no longer present.

Click on | 111 Lun Scp e@%vﬂl é@ﬂ operator to open front
cover {o view Iung l@ After an initial fill,
screen will mqt\\ i If lung is not between =
lines on lun cr ill continue to inquire until
operator ob‘;@:? ﬁgﬁ\s };ufficiently full and selects @]

ur
Screen 1OW l'u&)erator to close cover to continue

oper;
1bi sz for bubbles. Continue priming until no

E;&{(ib esent

Cli %2 [Buffer (TANK) 2 Prime],
Watch tubing lines for bubbles. Continue priming until no
bubbles are present.

Note: [Buffer Ext Prime] is not used.

A v/ mark will appear when each task is complete.

To reset tip counter, access Reset tips from START UP pull
down or click on icon (3™ from left).

Run Execution

1.6.7.1

From Operation Monitor folder tab, click on P icon
(4™ from left).
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1.6.7.2 Instrument will remind you about rack placement. Operator
can retry if sample rack is not in place.

1.6,7.3 Screen will indicate Waiting for Lamp Warm-up. Instrument
will check strip/racks in carriages.

1.6.7.4  To monitor run, click on profile tab.

1.6.7.5 When run is complete Processor Screen will indicate Session
Terminated. Print the Operation Monitor log to troubleshoot
aity problen: it will not be possible to print @hefter you have
closed the Processor. 1f End (of) Work&gqa)ot to be pursued

at this point, click on followe@.y X1, Screen will

inquire Exit from WB Processor? k on .

N
1.6.7.6  To perform an additional rm(ﬁ(?er results are printed, select
® Session (1.6.6.4) from Q@n hY 1 and proceed as before.

@)
Obtaining Results - Post-Run Q C)O é&

Q@ X
1.6.8.1 From WorkBenQiQ\ca’crcgtiic %ﬂ Open Resulfs icon
third from o ‘ iNeon and select @ Results.
(o o ) 5 Do

1.6.8.2 Highl%\rgessghg%oice under File List.
1683  Cligl \\® (</

0.0, \(\@( . &
1.6.52.\4\6%e1e@(@§/ icon (far right). “FETCHING” (data

3 es ill commence.

{\L 8.5 W@ processing of data is complete, the Report Browser

screen will appear. To print results click on Assay/Profile tab
for each assay or select assay from profile list on Report

Index tab. The box to the right of the icon should have
Light Reporting selected.

1.6.8.6  After data has printed, click X1, click to close out
screens.

Obtaining Archived Results

1.6.9.1 Click on ¥ [Open Foldei] icon and select ® Results.

1.6.92  On Database Results tab, Highlight Session ID, Name or
Entry Date,

1.6.9‘3 Click . Results page comes up.
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1.6.9.4 Click on report icon. After data processing is complete
Report Browser will appear, To print results click on
Assay/Profile TAB for each assay or sclect assay from profile
list on Report Index tab. The box to the right of the
icon should have Light Reporting selected.

1.6.9.5  After data has printed, click , click to close out

screens.
9
1.6.10  Post-run Tasks 0@
1.6.10.1 General Clean-up \

1.6.10.1.1 Return conjugates, s%@nd diluent reservoirs
to refrigerator,

1.6.10.1.2 Dispose of t cahblatm controls, micro-
plates, use §§1dwe1 and samples into
ontainer.

applop{fé
1.6.10.2  Instrument Sh -@g’vg&

1.6.10.2.1 En outine, access Maintenance
on N MONITOR from START
@ or click on [station maintenance]

1d from left).

\4\@109\{9 g(/onm

6 lﬁj% 2. O\/Dlsplay will instruct operator Please fill in
O &
@) 0 % buffer 2 with distilled water. Cllck

S oY i
(%) 1.6770.2.4 Screen will direct operator to Please, emply
Q waste tank. Click after depressing button
O k. Clic rossing bull
Q on left side of instrument. This is a gravity

flow water system and the button must be held
in for it to fully empty.

1.6.10.2.5 Screen will direct operator to Please, empty
used tips drawer. Click

1.6.10.2.6 Screen will advise operator Do not forget to
turn the instrument off after you have closed
the Processor.

1.6.10.2.7 When End Work is complete click
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1.6.10.2.8 Click on to close WorkBench window.
Screen will inquire Exit firom WB Processor?

Select .

1.6.10.2.9 Exit from program and use software to shut
down computer,

1.6.10.2.10  Turn off instrument.

1.7 RUN ACCEPTANCE CRITERIA Q%

1.7.1 P-LAB Calibrators and Controls \0

1.7.1.1  The individual replicates for the a %@mce of the negative
calibrator must be less than 1.2 es the mean negative
calibrator and greater than %&nnes the mean negative

calibrator.
1.7.1.2  The individual 1ephc@© @Qz ;ij calibrator must be
less than 1.2 tlmes en ut alibrator and greater

than 0.8 times tiﬁ\(ﬁx:an oty ﬁ ator.

1.7.1.3  The mean a@mbah@’ fo negative calibrator is greater
than the tegative control.

1.7.1.4 &Q e negative control is greater than the
\Qén a]@ the cut-off calibrator.

1.7. %6 Ti@ﬁeal \/mbance for the cut-off calibrator is greater than
O a ance for the positive control.

1.7.2 Q{\ljune and Blood Sample Controls
OQ 1.72.1  Matrix matched urine and blood controls, analyzed as
QK samples, should indicate an appropriate positive or negative
response.

1.7.2.2  For purposes of (his criterion, a significantly depressed
absorbance qualifies as a positive result.

1.8 INTERPRETATION OF RESULTS
1.8.1  Positive Result
A positive result for a sample is indicated by an absorbance less than or
equal to the Cut-off Calibrator.

1.8.2 Depressed absorbances

15 Rev. 4
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1.9
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At the discretion of an analyst, confirmatory techniques may be applied
to samples that exhibit depressed absorbances. For purposes of this
exception, depressed absorbances are those 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. This is especially applicable if the cross-
reactivity for the analyte of interest is known to be low, Examples of
cases where this exception could apply include infant testing and
samples collected as the result of a drug recognition examination (DRE).

1.8.3  Negative Result 6
A negative result for a sample is indicated by an *{%&mbanee that is
greater than the Cut-off Calibrator. Special cons%h ions may apply as
outlined in above (1.8.2). %

DISTRIBUTION OF ASSAY INF ORMATI@\
1.9.1  Assay results are to be 1ecmde he &e le toxicology analysis

form.

1.9.2 A cover sheet containing t§~ ate & d the lot number for each
assay should be mclud% @%m This original data will be
stored centrally in the analysis was performed in

the location des T tl@ 1age of the assay printouts until
archiving, \\® Q/
1.93 A copy ssa, s‘éult ed not be included in individual case files.

When ess&l? of the control and standard printouts may be
ally stored document.

1.10 P L AINTENANCE

When-in-use Daily End-of-day Maintenance/Tasks
1.10.1 Tnspect for fluid in the vacuum pump condensation trap.

1.10.2 Wipe down instrument with 70% isopropanol.

1.10.2  Periodic Maintenance
The extent of P-LAB use should be used as the indicator of when
periodic maintenance is warranted. The following is intended as
suggested maintenance frequency. The schedule should be adjusted
according to individual laboratory needs. However, the tasks should be
performed a minimum of every 3 months.

1.10.2.1 Monthly Maintenance
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1.10.2.2

N
S

1.10.3

1.11 REFERENCES

Toxicology Program Methods Manuad

1.10.2.1.1 Wash, air dry and replace the Wash Tanks
water.

1.10.2.1.2 Wipe the outside off the removable sample
needle with 70% isopropanol.

1.10.2.1.3 Disinfect the discard tip tray by rinsing with
70% isopropanol.

Quarterly Maintenance ‘

1.10.2.2.1 Wash Need!le Station Disinfec@
Add 70% isopropanol tcﬁdle wash station,
Brush with small brusl move isopropanol.
Rinse well with DI

1.10.2.2.2 Wash Tank @Iack and red top)/Line

Disinfectin Q\
Place 1 é’o is %z;lol in wash tanks

Cilcula alc ho-3-5dmes.

with fresh DI water.

Q @u wa@ -7 primes fo rinse systent.

1.10. ?\2’@ é\d!&nmg tank (white top)
(Q % isopropanol/MeOH in tank.

}% to soak for 10-15 minutes.

NOT PRIME.
’b O(\

2 Wash Head Stvlet Cleaning

0 . @ Turn off instrument,
O

Run stylets through wash head tips.
Clean wash head tips with 70% isopropanol.
Move arm back to home (far left).

1.10.2.2.5 Removable/sample needle cleaning
Soak needle in 10-15% isopropanol.

Preventative Observations
1.10.3.1 Watch wash head process plates to verify that
head is functioning properly.

1.11.1  Butler, J.E. Enzyme-Linked Immunosorbent Assay. pp. 759-803 /u:
“Immunochenistry”. Van Oss, C.J.; van Regenmortel, MJH.V., eds.,
Marcel Dekker, inc., New York, NY: 1994,
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1.11.2 PersonalLAB™ User’s Manual, 080040-001 REV.01, 1998.
1.11.3  OraSure Technologies PersonalLAB™ Training Guide.

1.11.4 OraSure Technologies Package Inserts for Serum Microplate EIA,

(%)
©
@‘bé
.\0

18 Rev. 4
issued: 08/04
1.0 BIA Rev 4.doc



Toxicology Program Methods Manuat

Idaho State Police
Forensic Services
'I‘omcoiogy Sectlon

Sectlon 01
Sc1 eenmg of Blaod 'md Ul ine fon I)lugs of Abuse

Plocedme. | Backgzound and Standard Operating Plocedme f01 Scwemng of Whole
Blood and Urine by Enzyme Immunoassay

9
Revision # Issue Date History ;\OQ
24- il (2
0 04-24-00 Original Issue &
1 04-24-02 Updated and e STC name change

COIlGCtIOI@
2 09-13-02 Clanﬁéano 0 % tion of assay

1at@m(1

3 01-03-03 Qq?u.]\' tion of distribution of assay
\@ @s mébﬁj (1.7.1)
4 08-13- 04‘5\’ Téi@lat software/computer upgrade and
y configuration changes

\(\
N
& P

Approval é 0
S
Tecln'Qzﬂq,Qeader: Date:

Susan C. Williamson

O(\ O\/

Issuance

QC Manager: Date:
Richard D. Groff

18 Rev. 4
Issued: 08/04
1.0 EIA Rev 4.doc



2.2.1: Toxi-Lab Toxi-A Drug Dectection
System (2.1.1.1 Toxi Lab Toxi-A
~ Instruction Manual)
FEATV o d N ¢

9 |
TOXI-LAB® A DRUG DETEC;@@"N SYSTEM
%)
INSTRUCTION MANUAL

2

TOX'-L‘B, 'n‘o

frvine, CA92718



10

20

- 30

Title

TOXI-LAB® A DRUG DETECTION SYSTEM
INSTRUCTION MANUAL

TABLE OF CONTENTS

<
REAGENTS AND MATERIALS ..ooovrenessensesi i GO s

21
22
23
24

Materials Supplied in TOXI-LAB® A ... (2 UV TU TP PO PP RETESE
Equipment and Accessories Supplied i‘k I- PP PETR TR EE
Reference and Educational Alds SQ@ed i (b AB A L vvvrranrrerrnnee

Reagents Required for TOXI-}.%)Q} T % .........................

SN &
PROPER HANDLNG AND S@ F,\é‘ LS AND SPECIMENS .........

341

32 TOXI-GRAMS bes

33
3.4

O O

Chemicals and Reagsnts > (@ PSSR

Tox1-o|scg©. VS

. & Q«/{\ ............................................
Spec;@@.. (\\/ ................................................

X O
4.0 REA\(%@ PH&\H&Q@. PRECAUTIONS, AND STORAGE INSTRUCTIONS ...

©

50

S

€9) TOX!-DIPOAgeagent T U P PP PP TR R R R

48 TOXMDIP HOO «vveervsnrnnsesnssnsesssssssis st e

4.4
45

TOXI-DIP A<B REAGENL .. cvvvversssssmsssssnessssssen st n oo
Stock DEVEIOPING SOIVBNt .. ..vevvsessurssrnrssssssem st

TOXI-LAB A GENERAL PROCEDURE — URINE SPECIMENS ....ocvriirineeers

5.1
5.2
53
5.4
55
56
57

MOGUIBHION 1o ensssreesennsnsessmnnessunressssrsrrs
DOVEIOPMBNt .o sveesesssnresssnesnnsssnsissssssssn s m s
DOIOCUON s sveeeesssseesnnsesesansenmassansnessmes st
Use of Additional Drug Standards and COMOIS .v..eerererereersrrtitints



Title Page

B0 IDENTIFICATION o.\vvvnnnniinesennumaesssnmnnennessanurrses sttt i s s 10
6.1 General Identification Procedure ..........c.cueersurrerrrrrsrnnn s 10
6.2 Use of the TOXI-LAB Drug ComPENdIUM .. uvvnverrarnaneresrrenserrretese 10
6.3 Validation Procedure T LR 10
6.4 TOXI-LAB Special Procedures .........cceeverrerseanrenememmmmnrrsnssrnts 11
6.5 Identification Procedure — DISCUSSION ......cvveraeenerorerrerermmrnssstts 11

70 PREPARATION OF NON-URINE SPECIMENS ......0coovvnivenns ®Cg ............... 12
71 GAStIC FIUIA . ovoesrrennenrenraena e R\ TIPS 12
72 SerumofPlasma ... ... %é ...................... 12
73 Nonbiological Materials ........cocovoenees fgy T 12

N
&

80 QUALITY CONTROL PROCEDURE ......... K@....* .......................... 13
81 Extraction Criteria ........coovnns QOC)OQ& ........................ 13
82 Inoculation Criteria ......... “()QQ\Q/% ......................... 13
83 Development Criteria .... .. 0\\Q\§ ............................. 13
84 Detection Criteria ...... Q\Q} C)\) ................................ 13
85 Correction Procedure(z}\,g.. \Q@ .................................... 14

ARG
N
90 TROUBLESHOOTING). (0\,& ......................................... 15
> K
100 TECHNICAIXN&ES C»Q"@\“’ ............................................... 19
O \}f‘ @) -
110 LIMITATINS OF &Hoo REUUUUE PV UP SO PUPPPPPPRPPPEITTS 21
%)
Agﬁx | TOXI-GRAMS A Drug Standards ........o.ooeeenrenmeemmerrcmsrsrees 22

APPENDIX It — TOXI-TUBES® A Intra-lot Consistency Data .....oovuvnrerrrarereaee: 23



T goduct described herein is protected by US. patents 3,714,035 and 3963421 and
fofeign patents,

©1989, TOXI-LAB, Inc.

All rights reserved, This manual, or any parts thereof, may not be reproduced in any form
without written consent from TOXI-LAB, Inc.

TOXI-LARB, inc.
2 Goodyear
irvine, CA 92718

800-854-0277 « 714-770-9381
Telefax 714-770-0863



1.0 INTRODUCTION

1.1

1.2

Description and Intended Use

TOXI-LAB® A Drug Detection System is a rapid thin-layer chromatographic
method for the separation, detection and identification of anaigesics, stimulants,
tranquilizers, and antidepressants (basic and neutral drugs). TOXI-LAB A may be
used by hospital, outpatient, reference, and forensic laboratories to screen for the
presence of drugs in biotogical fluids and other samples in solid or liquid form.

For forensic testing purposes (i.e., drugs of abuse testing), the TOXI-LAB A Drug
Detection System provides only a preliminary analytical test result. A more
specific alternate chemical method must be used in order to obtain a confirmed
analytical resuit. Gas chromatography/mass spectrometr, (GC/MS) is the pre-
ferred confirmatory method. Clinical consideration an fessional judgement
should be applied to any test result, particularly whe& liminary positive results
are used. C

The TOXI-LAB AB Initial System includes mateﬂ'@? required for TOX!-LAB A and
TOXI-LAB B. This manual discusses the mateyials and procedures required for
TOXI-LAB A only. For information on TO %B B, refer to the TOXI-LAB B Drug
Detection System Instruction Manual. %)

Principle (<O R A
TOXI-LAB A is a modification fdhe th((!(-g romatography (TLC) technique;
the procedural steps of ext ion, ce n, inocutation, development, and
detection have been te r enience, and to minimize sample
processing time. C)

N
Drugs are extrac@ QIo @I fluids and other materials using TOX!-
TUBES® A cont re@solvems and buffering salts that extract basic

ompb
g u
and neutral dr h?%;% tfacts are concentrated by heat and evaporation,
depositing the nkaéy §’onto discs of chromatographic media. The dried
discs are&@n ineﬁ%d {/ lated) into the center openings of TOXI-GRAMS® A,

The ‘ﬂq}ded" Ghr

grams are developed by placing them in developing
chanmbers.cgntal small volumes of organic solvent. Elution of the unknown
standa from the discs and the resuiting position (Ry) of these drugs
the chro grams occur during migration of the developing solvent.
etection of the unknown and standard drug spots is achieved when the
chromatograms are dipped into chromogenic reagents. |dentification is based on
matching a drug spot in the unknown zone with an adjacent standard drug spot
having the same Ry, size, shape, and color characteristics.



20 REAGENTS AND MATERIALS

24 Materials Supplied in TOXI-LAB A
211 TOXI-KIT A-50 (Cat No. 101A-50)

2111 TOXI-GRAMS A-50 (Cat No. 106A-50)
Drug-standardized §-channel chromatograms for separation of
basic and neutral drugs; made of glass microfiber paper and
impregnated with silicic acid and vanadium salt TOXI-DISCS® A-1,
A-2, A-3, and A-4, impregnated with a total of 26 drugs and a dye
marker, are pre-inserted into four of the six openings. See
Appendix | for drug standards.

2112 TOXI-TUBES A-50 (Cat No 109A-50) 2
Tubes for extraction of basic and neut fugs, contain a mixture
of solvents, buttering salts, and a phase ing dye.

2113 TOXI-DISCS® Blank A-100 (Cat No.(i§A-1oo)
Discs for concentration of drugs, made of glass microfiber paper
and silicic acid. 2

21.1.4 Chemicals for Preparati@ f '[gXI-DiPG’ A-3 Reagent (Cat No.

111A)
Solution for making %xﬁaQ 4, Reagent; contains potassium
iodide, iodine, bismt itrate; 7.5 mL of methanolic
solution in one Viak (\Q
2115 TOX-LAB Q\Qrk 8 g)@aﬁ 187A)
TOX}-

Works ] RAMS A detection stages and stand-
ards; ordi ob@rations.SOsheetslpad.

212 TOX-GRANISBla @-5%% No. 120A-50)
Nonst diz -ct:gg | chromatograms for separation of basic and
neugk gs;\made of 'glass microfiber paper and impregnated with silicic
neldaitd vanadium sslt (For use with TOXI-DISCS drug standards)
213 @oxu- ix Pack (Cat No. 170G)*
a

% c o) ne controls (1 negative, 5 positives); contains 1 vial each of
&) TOXI-CONTROL Nos. 1,2,3, 4,5, and 6; 50 mL/vial

OQ %1.4 TOXI-CONTROL No. 19 (Cat No. 191AB)*
Positive urine control; 50 mL/vial.

215 TOXI-DISCS LIBRARY Il Set (Cat No. 131N)
Set of 12 viais of TOXI-DISCS containing a total of 41 drug standards.

21.6 Ethyl Acetate TOXI-LAB Grade (Cat No. 202)*
Pretested ethyl acetate for use with TOXI-LAB.

22 Equipmentand Accessories Supplied in TOXI-LAB A
201 TOXI-LAB Workstation (Cat No. 150)*

2211 Workstation Module | (Cat No. 151)
Work center for sample preparation; includes Storage Tray, Heat
Gun, and Heat Gun Holder.

2212 Workstation Module It (Cat. No. 154)
Work center for drug detection; includes turntable, dipping jars with
special caps and stand-off jar. (Also includes extra storage jar cap and
friction band.)

*hems common to TOXI-LAB A and TOXI-LAB B,




2013 Workstation Module il (Cat. No. 155)
Work center for viewing TOXI-GRAMS with ultraviolet light.

2214 OMEGA-12 Extraction Solvent Concentrator with Screen
{Cat. No. 163)
Solvent concentrator with 12 wells for Disposable Concentration
Cups, and screen cover.

2215 Disposable Concentration Cups (Cat No. 152)
Disposable aluminum cups for evaporation of extraction solvents.

2292 Electric Warmer with Protective Sheet (Cat No. 118)*
Low-heat source for solvent evaporation. -

224 Uitraviolet Light (Cat No. 116)*
UVL-21 Blak-Ray, long-wave UV light (365 nm) for viee)@?T OXI-GRAMS.

224 Microdispenser (Cat No. 190L)* A\
Drummond Dialamatic Microdispenser, p s@'e displacement pipet with
variable volume to 50.0 pl.

225 TOXI-RACK® 3 Set Cat No. 1130)* -
Muiltiple development racks for d@oping up to three TOXI-GRAMS
simuitaneously; includes Small Chrq@a ogsghy Jars with Cap.

226 Forceps (Cat No. 184)* <ﬁn0
Stainless steel forceps for h@ g T@ﬂ- .
, . N
227 Disc-handling Pins (Ca ‘Q&’me %)
vadll

Pearl-headed pins { X|- S.

228 Chromatogram r{ .
Clip for holdlng\ omes aﬁ le dipping.
229 Ammontum%dro I Cap*

Small amber vial for toc(Q mall volumes of ammonium hydroxide.

2210 Smal‘Chro r ar with Cap (Cat No. 113A)*
& ch rf elopment of TOXI-GRAMS.
221 X

|§9 3, Sfack Bottle (Cat. No, 119C)

XY Labeled, L capacity bottie for storing TOX)-DIP A-3 Reagent stock
' @K solution.

\O 2212 TOXI-LAB A Developing Solution Bottle (Cat No. 1124}

Q Labeled, 100-mL capacity bottle for storing TOXI-LAB A Developing
Solution.

03 Reference and Educational Alds Supplied in TOXI-LAB A

231 TOXI-LAB A Drug Detectlon System Instruction Manual (Cat. No. 181A)
instruction manual for materiais and procedures involved in the
TOXI-LAB A Drug Detection System.

232 Color Detection Guide A (Cat No. 182A)
Color photograph showing TOXI-GRAMS A drug standards in four
detection stages.

234 TOX|-LAB A Drug Characteristics Table (Cat. No. 185A)
Listing of R¢ values and color characteristics for over 70 drugs as seen on
TOXI-LAB A.

*Htems common to TOX)-LAB A and TOXI-LAB B.




294 TOXI-LAB Drug Compendium (Cat. No. 201)*
Compendium of drug and pharmaceutical information, fuli-color PHOTO-
GRAMS® showing detection characteristics of drugs and metabolites, and
TOXI-TIPS® Technical Information and Procedures.

235 TOX-LAB AB Training Video Tape (Cat No. 230)*
VHS video tape of the TOXI-LAB A Procedure; also includes
demonstrations of the TOXI-LAB B Procedure, TOXI-LAB Validation
Procedure, and fundamentals of troubleshooting.
24 Reagents Required for TOXI-LAB A
2.4.1 Ethyl acetate TOXI-LAB Grade (Cat No. 202) or equivalent*

242 Ammonium hydroxide, approximately 58% NH40|%@r 28% to 30% NH3,

reagent grade.* e
243 Sulfuric acid, concentrated, reagent grade.” \A\
244 Methanol, reagent grade. @Q
245 Glacial acetic acid, reagent grade. O

246 formaldehyde, approximately 37% , reagent grade.

*ltams common to TOXI-LAB A and TOXI-LAB B.



3.0 PROPER HANDLING AND STORAGE OF MATERIALS AND SPECIMENS

3.1

3.2

3.3

34

%

Chemicals and Reagents
Read labels and adhere to cautions and warnings. Follow instructions for reagent
preparation and storage, Section 4.0.

TOXI-GRAMS
TOXI-GRAMS are fragile and susceptible to contamination. Handle carefully with
clean forceps. '

Store standardized TOXI-GRAMS at 15°-30°C in the desiccant-containing jars
provided. If the desiccating crystals turn pink, remove them, and reactivate by
heating at approximately 100°C until they turn blue, then return them to the jar
Adsorption of moisture may cause poor resolution and/gf~deterioration of the
standard drugs. DO NOT USE if this is observed when, matograms are tested
(see Section 8.0, Quality Control Procedure). Desic is not necessary for
nonstandardized (blank) chromatograms. %Q

TOXI-DISCS

Use disc-handling pins (touching the discs @%%Iy) and clean press cards when
handling TOXI-DISCS. Strips of index car%@ate' |, or similar paper material, may
be used as press cards. K

NN
Store TOX!-DISCS drug standards QQ?@ e desiccant-containing vials
provided. If the desiccating crystdls turg pin ove them and reactivate by
heating at approximately 100° til {@r tu e, then return them to the vial.
ioh “of
i

Test the discs prior to uworp ture may cause drug deterioration,
DO NOT USE if this is obs& w
X N\

tested.
Specimens > ? .
Avoid specimen 931\'!3%? h r@er objects or soft plastics, some rubber
f ith TOXI-LAB A (see “Artifact” in TOX!-TIPS

stoppers may uce(@

Technical In tio i

laboratory\ ed a f
n

id be refrigerated if the analysis is not to be performed

Biologﬁl s@!&é
im ely. jort 7.0 for the preparation of non-urine specimens.
e s S .

f the TOX|-LAB Drug Compendium). Follow safe
utions for handling biological hazards.

%
@Q



40 REAGENT PREPARATION, PRECAUTIONS, AND STORAGE INSTRUCTIONS

4.1

42

43

44

45

&

TOXI-DIP A-1 Reagent (formaldehyde vapors)

Pipet approximately 25 mL of 37% formaldehyde solution through an opening in
the stand-off to the bottom of the A-1 jar Keep the top surface of the stand-oft
free of liquid;, use a paper towel to wipe off any liquid residue on the stand-off.
Date, and cap tightly. Strong formaldehyde fumes are essential; replace with fresh
a7% formaldehyde solution weekly and dispose of property. Use with adequate
ventilation.

TOXI-DIP A-2 Reagent (sulfuric acld, concentrated) _

Fill the A-2 jar with concentrated sulfuric acid to approximately 1/4 inch from the
top of the jar (approximately 250 mL). Sulfuric acid may ome contaminated
with water vapors or formaldehyde; keep the A-2 reage capped when not in
use, and heat off the lower two-thirds of the chrom ams prior to dipping in
TOXI-DIP A-2. Replace with fresh sulfuric acid it &e eagent becomes contami-
nated, and dispose of properly.

CAUTION: This reagent is caustic. Hanéc@’ with care. Use with adequate

ventilation.
Q)Q

TOXI-DIP HoO (water) Q\ {;{
Fill the H20 jar with deionized (o&ls itl@? o approximately 1/4 inch from
the top of the jar (approximate &/ the water daily or after every

50 mt):
5.10 chromatograms, and dispoé\ f p{c\éﬂyg
TOXi-DIP A-3 Reagent (mQtﬂed ?@ée.

3 reagent)
vial into the A-3 Jar Add 10 mL of glacial

Empty the contents okén
delonized (or distilled) water to approxi-

acetic acid. Whil \{Bv
m
PP

e A
rin qﬁ t
mately 1/4 inch @ (o] the jar (final volume approximately 250 mL).
Reagent should)a p%( Cap tightly and store at room temperature. As
reagent is ,%%d &&%t% m stock. Use with adequate ventilation. Dispose
of pro OO

& o
Stm@ev%?@g on :
ﬁhe devetopi lution bottle add 87 mL of ethyl acetate, 3 mL of methanol,
er.

d 1.5 mL of Cap tightly and mix ‘well. Store at room temperature. (A larger
volume may be prepared in a sultable container, and may be stored in a dispenser
capable of delivering 3-mL aliquots.)

Formulate working solution for development, with ammonium hydroxide added,
immediately before use (see Section 5.5.1). Avoid the use of plastic pipets,
containers, and stoppers when preparing, storing and dispensing developing
solution. Ethyl acetate may deteriorate with time. Use with adequate ventilation,
and dispose of properly.

NOTE: Shelf life of detection reagents depends partly on frequency of use (number

of chromatograms dipped into them). Detection of drug standards, as per
Color Detection Guide A, indicates potent reagents. f poor -detection is noted,
replace reagents. See Quality Contro! Procedure, Section 8.0.

FOR IN VITRO DIAGNOSTIC USE ONLY



50 TOXI-LAB A GENERAL PROCEDURE — URINE SPECIMENS

%

5.1

52

53

5.4

@Q

5.5

Preliminary Steps
5.1.1 Plug in the electric warmer,

5.1.2 Obtain the appropriate number of TOXI-TUBES A, TOXI-LAB A Worksheets,
the Omega-12 Extraction Solvent Concentrator with Screen, and Disposable
Concentration Cups. Label each with the respective sample numbers.

5.1.3 Allow specimens to reach room temperature before extraction.

Extraction

521 To TOXI-TUBES A, add the urine specimens up t the arrows indicating
5 mL See Section 7.0 for the preparation of non-uring,specimens.

522 Cap the tubes tightly and mix well by gentle @&sion for a minimum of 2
min. Do not shake or vortex the tubes.

52,3 Centrifuge the tubes for a minimum of %\in. (The colored aqueous layer
should be on the bottom after centrifug%z\ﬁn.)

Concentration @Q

531 Insert the appropriate num?;()& D le Concentration Cups into the
wells of the OMEGA-12 Concentrator” Wi disc-handling pin, place one
TOXI-DISCS Blank A intoegich cg\, Q/

532 With a disposable er p{@t t f the upper organic layer from each
tube to the appropfriate X eful not to transfer any of the lower
{colored) aqueo&@aye\ Q 2.

53.3 Place the A- Co? ator on the electric warmer and cover with
the OME: 2 n./Evavorate the sample extracts with a gentle current

of w ir frof gun directed across the top of the cups to speed
ev on,- to dryness. Perform evaporation in a well-ventilated

P
ot N3, \/

In&z:l@tiogQ GJ
Q’é" Place a &GRAMS A on a clean, firm, flat surface.

542 With a disc-handling pin, insert the concentrated sample disc(s) into the
center openings of the chromatogram. Hold the disc in place with a clean
press card and remove the pin. Cover the disc end of the chromatogram
with the card and press the discs into place by applying gentle pressure
from the flat surface of a fingernail. Be careful not to damage the discs or
the chromatogram. Each disc should fit snugly in the opening and in the
plane of the chromatogram. Note 10.4.

543 Place the “loaded” chromatogram on the warmer face up, with the disc
ends slightly off the edge. Heat activate the chromatogram 30-60 s before
development Note 10.5.

Development

5.5.1 With a glass pipette or repipette, transter 3 mL of stock developing solution
into a small chromatography chamber. With a positive displacement pipet,
transfer the recommended volume of ammonium hydroxide, as printed on
the TOXI-GRAMS jar, into the chamber. Cap immediately and swirl
vigorously for a few seconds. Note 10.6, 10.7.



5.6

57

552 Remove the activated chromatogram from the warmer and lower, disc end
first, into the chromatography chamber. Do not allow the side edges of the
chromatogram to touch the walls of the chamber Place cover on the
chamber and do not disturb during migration.

553 Remove the chromatogram when the dye spots reach 8.5 cm (1217 min),
and place face down on the electric warmer for 30-60 s until the fumes
have evaporated. Note 10.8, 10.9.

Detection

TOXI-GRAMS A are analyzed at four different stages. At each stage, the position (Rf),
size, shape, and color characteristics of spots detected in the specimen channels are
compared with the standard spots. The detection characteristics of the standard
drugs are shown on Color Detection Guide A, See Secti%{,/o.o for instructions on
identification of unknown drug spots. .\Q

56.1 Preliminary Step - \A
Place the chromatogram into TOXI-DIP ﬁ%@r a minimum of 5 min, not to
exceed 30 min (10-15 min is optimal). Sev hromatograms may be placed in
the A-1 jar and removed at intervals; \bewever, both sides of an individual
chromatogram must be sufficient xposed to the vapor Remove the
chromatogram and place the low {dwo-thitds on the warmer for no more than
5 s to remove some of the fu te , &

562 Stagel .
Dip the chromatogram ﬂl@% in @d TOX!I-DIP A-2; hold over the jar for
15-60 s, until the greens ticr§‘ps hedrine (TOX)-DISCS A-2) develops.
Observe specimen?wann |&and compare with standard drug spots. Record
observations on,iig TO @r sheet Note 10.11, 10.12.

56.3 Stagell \(b b
a

Dip the ch ato%‘m %@ter once, quickly; hold over the jar for 3-5 s.
Dip qu%@r ongé A

Q

ug\ ow the blue color of imipramine (TOXI-DISCS A-3)
tof eve he tinue dipping 2 to 3 times until morphine and codeine
(‘F@ - tan. Some drugs will become visible for the first time,

her: % still others will change color. Observe specimen channels
pa% h standard drug spots. Record observations on the worksheet.
1

OQQS.SA Stage lll

Lightly blot the chromatogram on a clean paper towel to remove excess water.
Place the chromatogram in the Module Il and observe the chromatogram over
transmitted UV light (365 nm). Compare specimen drug spot fluorescence with
standard drug spots and record observations, Note 10.14.

565 StagelV
Dip the chromatogram in TOXI-DIP A-3 and leave immersed for at least 10 s.
Remove the chromatogram from the jar and compare specimen drug spots with
standard drug spots. Record observations. Note 10.15, 10.16, 10.17.

Use of Additional Drug Standards and Controls

571 TOXi-DISCS Drug Standards
in addition to drug standard discs on prestandardized chromatograms
(TOXI-GRAMS A), additional drug standard discs are available for use with
TOXi-LAB: TOXI-DISCS Library it Set, TOXI-DISCS A-1 through A-4, Special
Procedure Standard Discs, Supplemental Standard Discs, and Special Standard
Discs (custom formulated). These discs may be used for specific drugs in the
initial drug screen, or to verify drugs detected in the initial drug screen.

8



572

To use, simply insert the standard disc of choice into the chromatogram as per
the inoculation instructions, Section 5.4. The discs may be inoculated into any
of the six openings in TOX|-GRAMS Blank A, or Into one of the two center
openings of TOX|-GRAMS A.

TOXI-CONTROLS

TOXI-CONTROLS Nos. 2, 3, 4, 5, 6, and 19 are positive urine controls containing
various drugs detected with TOXi-LAB A. These controls also contain drugs
detected with TOXI-LAB B (barbiturates and other hypnotics), and TOXI-LAB
THC (cannabinoids). TOX!-CONTROL No. 1 is a negative urine control.

TOXI-CONTROLS are designed for use as procedure controls {see Quality
Control Procedure, Section 8.0). Throughout the procedure, the contro! should
be treated the same as a urine specimen.

TOXI-CONTROLS should be used to control the (-?E-LAB procedure and
materials. One procedural control per analyst per s recommended,

N
%Q
.\0




6.0

IDENTIFICATION

6.1

6.2

©

6.3

General dentification Procedure

611 Since most metabolites migrate to a lower position than the parent drug,
observe the TOXI-GRAMS from the top downward.

6.1.2 Match position and color of any spot detected in the specimen channel with a
drug standard, either included on TOXI-GRAMS A or available on other TOXI-
DISCS drug standards, having the same characteristics at each stage of
detection. (Specimen drug spot should be about the same size as the standard
for comparison; use proper ditution, Note 10.2). ldentification is made when the
specimen spot maiches a standard in position and color in all four stages.

6.1.3 Metabolites and other drugs will frequently be detected which do not match any
of the TOXI-DISCS drug standards. Do not expect t ntify each and every
spot detected. Even an experienced analyst may uzzied from time to time
by unusual drugs and metabolites. However.\ 1-LAB includes teaching
materials which will allow you to reco iZ& many of these substances.
The most important aid is the TOXI-LAB g Compendium, which pictures
the great majority of commonly de drugs and metabolites in the
PHOTO-GRAMS section in ascendi In studying the PHOTO-GRAMS, you
will note that many drugs have h spegific characteristics and metabolite
patterns, which are helpful ig.@ ctin Q) ropriate standards for substance

;i? SCter]

identification. The TOXI-LAB ADrug lé;{stlcs Table includes a partial list
@d also be very heipful in selecting

of drugs detected with TOXizLAB
standards for the identifi¢ation % gs
d TOXI-LAB Special Procedures may
n

The TOXI-LAB Vali Qn P

also be used to 'kd\@te y ryugs.

Use of the TOXI-L%@mg peﬁ?um ‘

The TOXI-LAB Drug C ngi ay be used to help select drug standards for the
identificatio nk;{g ots and/or metabolites detected in the specimen
channel. > Q

2

@ Locate t@g and its Rf value in the Drug Index of the TOXI-LAB Drug
(%) Compendium.,

62.3 Refer to the PHOTO-GRAMS A section of the TOXI-LAB Drug Compendium.
Scan the PHOTO-GRAMS that are a full Rf above and below the selected
standard spot. Compare unknown drug spot color and shape characteristics
with those of the various drugs pictured in the PHOTO-GRAMS,

624 List all drugs from PHOTO-GRAMS that show similarities to the unknown drug
spot through all four stages.

6.2.1 %}\ ac (lﬁmo@\drug spot, search the Compendium for drugs with similar
(Bt valoes. :

625 Choose a drug standard disc(s), containing those drugs In question, from the
additional TOXI-DISCS drug standards (see Section 5.7.1). Reanalyze the
specimen comparing the specimen drug spot with TOXI-DISCS drug standard
spots. identification is made when the specimen spot matches a standard in
position and color In ail four stages.

TOXI-LAB Validation Procedure

The TOXI-LAB Validation Procedure may be used, following initial detection with
TOXI-LAB A, to increase the analyst's confidence tevel in the identification of basic
and neutral drugs. The validation procedure is a rapld thin-layer chromatographic
method, employing TOXI-GRAMS Cg bonded phase chromatograms for the separa-
tion of drugs detected on TOXI-GRAMS A. See the TOXI-LAB Validation Procedure
Manual for complete instructions.

10



6.4

6.5

TOXI-LAB Special Procedures

TOXI-LAB Special Procedures may be used to enhance the detection of specific drugs
by increasing detection specificity and/or sensitivity. See TOXI-LAB Special
Procedures or the TOXI-TIPS Technical Information section of the TOXI-LAB Drug
Compendium. :

identification Procedure — Discussion

The absolute position (Rf) of the standard spots may vary, within quality control
guidelines, from those shown on the Detection Guides. However, the relative positions
will be the same, e.g. codeine will always migrate above morphine. Some slight
variatlon in color characteristics of the standard spots may also occur from one test to
another. Therefore, it is important to recognize that the Detection Guides are for
orientation purposes only, and that the unknown spots ml%t be matched to the
standard spots on the actual chromatogram. (7} :

Two different drugs may have similar migration and sta @S” characteristics. However,
careful attention to subtle detail will frequently allow a gorrect interpretation.

initially, new users should learn to differentiate a ‘fa%?s and trivia from significant drug
spots. Almost every chromatogram may have_sere artifactual raterial immediately
above the unknown disc and at the solven t. Common rubber stopper artifacts
are depicted in the PHOTO-GRAMS A s n of.the TOXI-LAB Drug Compendium.
With urine, a pink artifact is frequen no -GRAMS A near methadone at
Stage | only.

Patient information such as age @gb 0 sci ess, drugs suspected, and drugs
available can be very helpful t an

it Is advisable to pertorm one or m@e t a urine control during initial testing to
familiarize analysts withicthe R\Gc Subsequent testing of controls may be

established on a peri
AR

1



7.0 PREPARATION OF NON-URINE SPECIMENS

Urine is the single best specimen for analysis since the largest number of drugs and
metabolites are found in this medium. However, other non-urine specimens may also be
analyzed. Conduct the foilowing procedures for the preparation of gastric fluid, serum or
plasma, and non-biological materials (pills, powders, capsules, liquids) prior to TOXI-LAB A

7.1 Qastric Fluid
7.1.1 Prior to analysis, filter the gastric specimen and dilute the filtrate at least 1:10.

71.2 Place 5§ mL of dilute gastric fiitrate into the extraction tube. Cap, and mix by
inversion for 2 min. _

7.1.3 Proceed to Section 52.3.

791 Add 3 mL of water to a TOXi-TUBES A, cap, an%@x for a few seconds.

722 Add 2 mL of serum or plasma to the sama e, cap, and mix by inversion for

*

2 min. N
, &)
72.3 Proceed to Section 5.2.3. ®(\
NOTE: Drugs which characteristi I@Sﬁave plasma concentration, such as
morphine, will not be detec%l. A llya lipid artifact seen at Stages | to

n high migrating drugs such as
pid artifact may also be present in
phetamine. A preliminary migration
to “Serum Clean-Up” in the TOXI-TIPS
pendium.

IV between Rf 0.8 and 1 ill ob\s.' r
diazepam and methaquafone. Asm
the region beiowQéiham m

can remove muchof theli id;
section of the:TOXI-LAB D

7.3 Nonbiological Ma@s (%@bp%& capsules, liquids)
731 Crush o] a&@ vﬁe using a clean mortar and pestle.

732 A%}@ to Qig wder material or 2 to 3 uL of liquid material to a
delonized (or distllled) water to the 5 mL arrow. Cap and

-T
@?x ® or 2 min.
1{&‘5 Centrifugg The'tube for 2-6 min.

Q@.SA Place a TOXI-DISCS Blank A into each of two concentration cups in the
KO OMEGA-12.

Q 735 Transfer 2 to 3 drops of the A extract to one cup and approximately 20
drops to the other cup. Save the remainder of the extract in the tube.

7.3.6 Proceed with Section 5.3.3.
NOTE: This technique will bracket most drugs except for those in extremely low

concentrations. In this case the remainder of the extract may be processed
or the sample size increased.

12



80 QUALITY CONTROL PROCEDURE

The following procedure outlines acceptance/rejection criteria for variables in a TOXI-LAB
A analytical run. An analytical run in this procedure is defined as all specimens run by a
specific individual during a particular day.

Q\

81

82

8.3

Extraction Criteria
To control extraction, each operator should use the following procedure to
demonstrate proper extraction of a urine control such as TOXI-CONTROL No. 19.

8.1.1 Analyze a urine control through the extraction process for every lot of
TOXi-TUBES A used. (Extraction efficiency is consistent within a given lot of
TOXI-TUBES A; Appendix ! includes data used to validate this consistency)

81.2 Record the lot number of TOXI-TUBES A used for eachﬁnaiyticai run.

8.1.3 Analyze a urine control with every analytical runA\Q

Inoculation Criteria X\

The inoculation process Is controlied by prope%lsc fit. For consistent and proper

placement of the disc, inspect the inoculat@chromatogram and ensure that the
following criteria are met.

821 The disc is in the plane of \I@(\ch atogram (i.e. lies flush with the
chromatogram surface). gO o
h an@omatogram.

822 There are no spaces betwegen

823 Tapthe chromatogracgagﬁins{@{m@ﬁdce. If the disc is firmly in place, it will
S N

not be dislodged. Q
O

XS
Development Criteri \,® \Q
To control the %%i% st s and unknowns, ensure that the following
ar £,

deveiopment crit Q/
8.3.1 Pseu h : @s 0.15 +0.03. The spot does not overlap metham-

R nE’O(\ N\
8.3.2 @ze%@ e, Acetaminophen: Separate detection of the spots in this
Oorder gt StageV.

o
8.4@<Detection Crite

X

To control the visualization of standards and unknowns, ensure that the following
detection criteria are met

8.4.1 Stagel
Pseudoephedrine: A yellow spot comparable in size to the other standards
forms within 5-10 s; a green center forms within 30-60 s.

8.4.2 Stagell
Imipramine: A persistent blue spot comparable in size to the other standards
forms after 1 to 2 water washes. ‘

8.4.3 Stage lll
8431 Pseudoephedrine: The spot exhibits strong blue flucrescence.
8432 Imipramine: The spot exhibits duli bluish-green fluorescence.

844 Stage IV
Caffeine: A grey spot comparable in size to the other standards.

13




8.5

Correction Procedure

TOXI-LAB A extraction, inoculation, and concentration are easily controlled
procedures that yield consistent results when properly followed. When out-of-control
condition exists, correction is straightforward. _

Troubleshooting is more difficult in the development and detection of chromatograms.
When out-of-contral conditions exist, the TOXI-LAB A procedure should be reviewed
and Troubleshooting, Section 9.0, should be used as needed to make corrections.

)
&
2
. 0%
N\
@(\% 3
«° QOQ &
.\()@ X %

O A
X8
\&0 c)OQ \i(’
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9.0 TROUBLESHOOTING

PROBLEMS PROBABLE CAUSES RECOMMENDATIONS
LOW MIGRATION Weak ammonium . Use concentrated 56% ammonium hydroxide
hydroxide (28% ammonia).

» Buy pint botties of ammonium hydroxide or
dispense into pint containers. Pipet from
working reagent vial: change daily or as needed.

. Accurately measure the ammonium hydroxide
required (refer to the TOXI-GRAMS jar label).

. Add ammonium hydroxide to developing
solution immediately priar{o migration.

Insufficient amountof  + Add more ammoni:&@l‘n(fdroxide to the
ammonium hydroxide developing solutiar
Incorrect developing + Place TOXI-@‘&‘AS into A developing solution.
solvent &
HIGH MIGRATION Temperature >80°F or Refriéfaa developing soivent.
. 2rc . ctivate'the chromatograms for 2 to 3 min
High humidity % r Icu{nent
@ De :ga’t omatogram in cool area of
NS lg\éato y from any heat source.
Too much ammo@nﬁ Q}B@‘the yolume of ammonium hydroxide
hydroxide \'@ \(j\\ inhe developing solution.
Contam@@eﬂ@ Q%I)leck or replace A developing solvent.
acetate N Q/
(A dpd@oping
@@de \meqtg/ . Remove the chromatogram from developing
‘g\\ O solvent when pink dye markers are between the
EOR\NIA %) 9- and 10-cm line. :
X
STREAKY XY High @dﬁty . Heat-activate the chromatograms for 2 to 3 min
MIGRA prior to development.
\O improper disc fit . Fit the disc correctly In the plane of the
Q TOXi-GRAMS. No fight should be visible
surrounding it
High concentration . Dilute the specimen if concentration is
of drugs excessive.
STREAKY Contaminated ethyl . Use uncontaminated ethyl acetate or Ethyl
MIGRATION OF  acetate Acetate TOXI-LAB Grade.
SYMPATHOMI-
METIC AMINES
SKEWED Chromatogram touching » Center the chromatogram in the chamber; the
MIGRATION sides of chromatography  bottom corners of the chromatogram shouid not

chamber touch the side walls of the chamber.

Heat source near . Develop the chromatogram away from the
chromatography warmer or other heat source.

chamber

15




Failure to mix
ammonium hydroxide
with developing solution

+ Thoroughly mix the ammonium hydroxide with
the developing fiuid.

CONTAMINATION  Spattering during
concentration

. Prevent spattering by beginning concentration
step with a cool OMEGA-12.

Contaminated press card * Dipose of cards used to press sample discs in

place on TOXI-GRAMS after each use.

Improper handling of
chromatograms

. Handle the chromatogram at or above the
10-cm fine to the left or right of the patient zone
with clean forceps to avgid artifacts.

improper caps on
reagent jars

+ Use caps supplied w@ﬁ’e system; avoid
interchanging. \

NON- Contaminated disc
VISUALIZATION
Unknown Sample

+ Do not conta??%l\e sample disc with lower
aqueous ja@ rom the TOXI-TUBES.

N

Excessive heat applied
to disc during
evaporation or after
development of
chromatogram

N
. Remoy® the.tinknown disc from the OMEGA-12
R D
|

$3 i$ dry. Heat the TOXI-GRAMS
%lni velopment

Y X
,R\Q{\QA\

Excessive delay chv)een\@&}e

Q
A ¢

detection stag\f@
_xO

N
\detection steps with a minimal delay
n stages. Lightly blot the chromatogram
1 a paper towel after the water dip.

Low solv tvongé‘; Do not use TOXI-TUBES if solvent is below the

arrow on the tube.

TOXRTUBESO A

+ Mix TOXI-TUBES genﬂy by inversion for 2 min.

\\ i on - Refer to Sections 3.4, 5.2.1, and 7.0 for correct

6{\ specimen volume and handling.

Stand@% Reagent deterioration . Make fresh reagents; use proper caps; keep
oS reagent jars full and covered.

N

STAGE |

PROBLEMS PROBABLE CAUSES RECOMMENDATIONS

Meperidine not Weak formaldehyde . Use fresh 37% formaldehyde; change weekly.

detected Improper exposureto  + Expose both sides of the chromatogram to

QOplates formaldehyde formaldehyde for a minimum of 5 min, not to

demonstrate exceed 30 min,

atypical colors

Sympathomimetic
amines do not
develop typically
colored centers

16



Methadone Contaminated sulfuric  * Use only fresh concentrated sulfuric acid
appears faded acid (A-2 reagent) (95-98% or 36 normal)
or gray . Keep working reagent (A-2 jar) full at all times
Phenothiazines so littte alr is trapped.
appear pink . Heat off lower two-thirds of chromatogram prior

to dipping in sulfuric acid (T OXI-DIP A-2).
STAGE Il :
PROBLEMS PROBABLE CAUSES RECOMMENDATIONS
Phenothiazines Acidic water . Use deionized water. Change water daily or
(pink color) and/or after every 5-10 chrom rams.
imipramine {blue 74)
color) slow to ’\0
appear A N

X/

Small Improper washing of « Dip chroma@ram once into and out of water,
phenothiazine chromatogram hoid and.&ait 3 to 5 s. Dip once again, hold and
standards and/or wait { enothiazines to turn pink and

tmproper color
formation of

im in turn blue; continue to water wash
é tim@ ntil opiates are tan.
<< O

imipramine (;‘ A _
Imipramine fails Plasticizers . ()® . ot ﬁbber- or plastic-capped '
to appear contaminating O\\ ' when formulating the A developing
developing fluidQ) ,‘Q)ﬁ uid,
STAGE Il @ & QU
PROBLEMS PROB;}B}@ZAQ, O ECOMMENDATIONS
. ) \/ A 4
Atypical Weelclormalgehyde (- Use fresh 37% formaldehyde.
fluorescence &@Bpe@}mg@ﬁ;g . Wait for meperidine to appear at Stage | before
“(detection process proceeding to Stage il.
Ll ke
@) Lw% {@shing of » Dip the chromatogram once into and out of the
\ﬂ chro ram water, hold and wait for phenothiazines to turn
\ Y ! .
%2 pink; continue to water wash the chromatogram
Q 2 to 3 times until opiates are tan.
©

%

Use of improper UV light + Use 365nm long-wave UV light

Observed with reflected - View chromatogram with transmitted UV light.

UV light . View chromatogram in completely darkened
environment.

STAGE WV
PROBLEMS

PROBABLE CAUSES RECOMMENDATIONS

Meprobamate not
detected

Weak or poor exposure  + Use fresh 37% formaldehyde; expose both sides

to formaldehyde of the chromatogram for a minimum of 5 min;
do not heat off upper one-third of
chromatogram before dipping into sulfuric acid
(A-2 reagent).

Cocalne and
acetaminophen do
not separate

Weak ammonium . Use fresh, concentrated (58%) ammonium
hydroxide hydroxide.

17



insufficient amount of . Add more ammonium hydroxide to the

ammonium hydroxide developing solution.
Diazepam and Temperature >80°F or  * Refrigerate developing solvent
cocaine do not ~2rc + Heat-activate the chromatograms for 2 to 3 min
separate High humidity prior to development

+ Develop the chromatogram in cool area of
laboratory away from any heat source.

Too much ammonium . Decrease the volume of ammonium hydroxide.
hydroxide

Atypical staining

Deteriorated A-3 reagent + Make fresh Dragendo A-3).

Caffeine does not (mOdiﬁed DragendOfﬁ’S) . 0
have proper color \A\
formation ~Q
<
oé\o
<&
@ N
«° (,OQ &
XSS
W @ N
NIESIN
<Q x<Q N)
AR OC)
0 O
%) \\® Q
O .© ,{(/
XS
&b QO <&
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N OO
QI Qy%
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10.0 TECHNICAL NOTES

10.1

10.2

103
" 10.4

10.5

10.6

&
109

10.10

10.11

10.12
1013

)

To avoid dripping, hold the pipet vertically during transfer. Contamination from the
lower agueous layer may inhibit drug adsorption and will show as effervescence
from the sample disc when dipping in TOXI-DIP A-2.

Drug spots in high concentration may be too large for correct interpretation. The
following technique will allow concurrent analysis of an undiluted and a diluted
specimen (approximately 1:20) and is especially recommended for suspected over-
dose cases.

Extract the undiluted specimen in the usual manner. For each extraction tube,
place 2 TOXI-DISCS Blank A into separate concentration cups in the OMEGA-12.
Concentrate 5 drops of the extract onto one of the disc; d the remainder of
the extract onto the second disc. Fit the dried discs int& center openings of a
TOXI-GRAMS A. Develop and detect in the usual manper concentration is still too
high, the specimen may require dilution prior to e n

In order to minimize loss of certain volatile dm@the discs should be removed from
the evaporation cups immediately after dr){'@ discs will blanch when completely
dry).

The second opening in the TOXI-@ r@? used for a second specimen,
n

@
quality control, an additional TOXI ,QEQ b‘}d. special disc, or two different
8@ o ).

concentrations of the same s
High or streaky mtgration@Pdm@po occur if the TOXI-GRAMS are not
heated (activated) for 3{@0 s p{Q& ping.

Migration of basi (bg iego @nﬂuenced by the concentration of ammonium
hydroxide in the.d el@g ~ \With TOXI-GRAMS A, increasing the concentra-
tion of am i S ration. (2 to 3 mL of concentrated ammonium

hydroxid\emuld 0 a small tightly capped vial and dispensed as needed.
Heplaqa er m m hydroxide weekly or more frequently if needed.)

T Qven h tion, development should be done in a cool area of the
I{Bo atory, neve@ irect sunlight or close to a source of heat such as the warmer.

Excessive or prolonged heating of TOXI-GRAMS or TOXI-DISCS should be avoided
as loss of heat-labite drugs such as amphetamines may occur TOXI-DISCS A have
been treated to inhibit volatization of some drugs.

The 3-mL aliquot of ammoniated developing solvent can be used for only one test it
is not necessary to wash the chromatogram chambers between each analysis,
simply invert to drain.

Detection of several drugs such meperidine and meprobamate depends on some
formaldehyde remaining on the chromatogram. Leave the top one-third of the
chromatogram off the electric warmer for good detection of meprobamate.

Waiting longer than a minute between the TOXI-LAB A detection stages may resultin
reduced visualization of such drugs as cocaine, nicotine, and caffeine.

Fluorescent lighting is recommended for viewing TOXI-GRAMS A at Stage I,

At Stage I, an additionai dip or two in water may be required to produce properly
colored drug spots such as trifluoperazine, imipramine, chlorpromazine, triflupro-
mazine, and trimeprazine (T OXI-DISCS A-3).
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10.14

10.15

10.16

10.17

At Stage Ill, a certain degree of non-specific fluoresence may be detected from most
urine specimens.

TOXI-GRAMS A may be photocopied following Stage V. Place in a plastic sleeve
prior to photocopying.

Spots on TOXI-GRAMS A at Stage IV can be preserved by placing the chromato-
gram, drained free of excess A-3 reagent, in a screw-cap jar containing a few grams
of iodine crystals. '

For best results, perform the entire procedure without interruption. if it is necessary
to stop, do so after any of the following steps; however, do not wait longer than 24
hours to compiete the procedure.

9
— After adding the sample to the TOXI-TUBES A and‘@%g.

— After centrifuging. \A

— After concentration of the sample extract. (Sgﬁple discs may be placed in small
labeled test tubes, protected from light) '\0

— After the chromatogram has been oped. (Place the chromatogram ina
desiccator, protected from light)

Stopping for an extended period o@ng as@D: gfomended, as increased artitacts
or drug breakdown may occur. _ (2,

*> \
W @ N
QS
\@ \(\ OC)
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11.0 LIMITATIONS OF THE METHOD

Using 5 mL of urine, the threshold of detection for most drugs is approximately 1.0 pg or
he Drug Information Section of

less per mL of urine. (Drug detection limits are Included in t
the TOXI-LAB Drug Compendium, however, it is recommend

own detection limits) Some substances may not be detected with TOX!-LAB, and a

ed each laboratory establish its

negative result does not mean that all drugs are absent. Questionable findings should be

confirmed by empioying a different methodology.

There is the possibility that other substances and/or factors not listed above may intertere

with the test, for example, technical or procedural errors.

NOTE: Substitutions of other materials and/or deviations from the Instruction Manual

could yield less than optimum results and as a con

warranty on this product

11.1 Expected Values

Depending upon circumstances, the level of dg@n

considerably—depending upon such things a
and time of sampling. ‘\O

©
C
@

112 Performance Characteristics
11.21 Accuracy

below, were analyzed, l-

rding\lo t
Procedure and were nK posi
Q@& D

11.2.2 Precision

R

LAB A Drug Detection System

%O S
Urine specimens with kgo n c@t@us of drugs, listed in the table

concentration shown. The sample was then

The following,drugs Qf}'@jb sz@e evaluated. In each case a negative urine
u

was spik m g
alEquote%d
Detect'@'\ ys@%

ét/@t each were tested with the TOXI-LAB A Drug

A\ \
8o & &7 suMMARY OF DATA
‘\ Concentration

\\0 M mb Mean B¢ +Rf ~ RiRange
@i\ Amph@nine 05 03 0.010 0.30-0.33
R Methamphetamine 05 0.24 0.007 0.23-0.25
<2K Diazepam 10 0.87 0.005 0.86-0.88
Nordiazepam 10 0.84 0.007 0.83-0.85
Phencyclidine 05 0.86 0.006 0.85-0.87
Benzoylecgonine 10 0.30 0.007 0.28-0.31
Codeine ’ 0.5 0.24 0.006 0.23-0.25
Morphine 10 014 0.006 0.14-0.15
Methaqualone 10 0.88 0.008 0.87-0.89
Methadone 05 067 0.015 067-0.70

11.2.3 Sensitivity

When used as directed, the TOXi-LAB A Drug Detection System is sensitive

to 1 pg/mL for most drugs and drug classes.

11.2.4 Specificity
A unigue identification is made when adrug a

nd/or its metabolite is detected

in the unknown zone and matches an adjacent standard in position (Ry), size,

shape, and color through all four stages.
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APPENDIX |

TOXI-GRAMS A DRUG STANDARDS

DISC Generic Name

A-1

A-2

A-3

Q\

A-4

Propoxyphene
Methadone
Meperidine
Codeine
Morphine

Diazepam
Cocaine
Acetaminophen
Caffeine
Nicotine
Amphetamine

Brand Name Use Class

DARVON® Analgesic Narcotic

DOLOPHINE® Anaigesic Narcotic

DEMEROL® Analgesic Narcotic

- Anaigesic Narcotic

— Analgesic Narcotic
&

VALIUM® Tranquilizer Bﬁx}%azepine

_ Stimulant Alkaloid

TYLENOL® Analgesic ., Oa\lonnarcotic

—_ Stlmuianb@ Alkaloid

— Stimu * Alkaloid

BENZEDRINE® mp amine

Methamphetamine DESOXYN®

Pseudoephedrine SUDAFED®

Phencyclidine _ \Q H ogen
(PCP) b

Trimeprazine QTEMA@\L@) Q/Antahlstamme
Triflupromazioe))’ V@HIN% Tranqullizer
Chiorpro e (@O Tranquilizer
Imipram@® N\ T IL®  Antidepressant
Tri razine LAZINE®  Tranquilizer
@nine — Adulterant/

) Antimalarial
Methaqualone QUAALUDE®  Hypnotic
Meprobamate MILTOWNS®, etc. Tranquilizer
Amitriptyline ELAVIL® Antidepressant
Doxepin SINEQUAN® Antidepressant
Nortriptyline AVENTYL® Antidepressant
Strychnine — Stimulant

22

mp amine

\\ De{@ge@ Symp. amine

Phenothiazine
Phenothiazine
Phenothiazine
Tricyclic
Phenothiazine
Alkaloid

Nonbarbiturate
Carbamate
Tricyclic
Tricyciic
Tricyclic
Alkaloid

Reaction

Basic
Basic
Basic
Basic
Basic

Neutral
Basic
Acidic
Basic
Basic
Basic
Basic
Basic

Basic

Basic
Basic
Basic

- Basic

Basic
Basic

Basic
Neutral
Basic
Basic
Basic
Basic



APPENDIX 1|

TOXI-LAB, Inc. TOXI-TUBES A Intra-iot Consistency Data

Intra-lot consistency is checked by the manufacturer on every batch of TOXI-TUBES A with a
reference and minimum detection urine controls containing the following drugs.

Concentration of Concentration of
Minimum Detection Reference
Urine Control Urine Controi
Drug - {rg/mL) (ug/ml)
. )
Amphetamine 10 . &)@
Imipramine 0.5 é\l 5
Methadone 05 %Q 15
Morphine 1.0 X©) 3.0
o>
Propoxyphene 1.0 Q 40
\6
Tube lots are not approved unless sample cl@gat@& ow all drugs present in each
detection stage. For every sample tube teste@a cq;{t' tu a previously approved lot is
run simuitaneously. ~\\Q (%)
PRIE
o & O
3 ¥ 0
) X QO
N <&
\6 C)OQ N2 ,
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1.0 INTRODUCTION

%

1.1

1.2

@Q

Description and Intended Use

TOXI-LAB® B Drug Detection System is a rapid thin-layer chromatographic
method for the separation, detection and identification of barbiturates and other
hypnotics (acidic and neutral drugs). TOXI-LAB B may be used by hospital,
outpatient, reference, and forensic laboratories to screen for the presence of
drugs in biological fluids and other samples in sofid or liquid form.

For forensic testing purposes (i.e., drugs of abuse testing), the TOXI-LAB B Drug
Detection System provides only a preliminary analytical test result. A more
specific alternate chemical method must be used in order to obtain a confirmed
analytical result. Gas chromatography/mass spectrometr GC/M9) is the pre-
terred confirmatory method. Clinical consideration an (protessional judgement
shouid th’e applied to any test result, particularly whe liminary positive results
are used.

<

The TOXI-LAB AB Initial System includes mate%?s required for TOXI-LAB A and
TOXi-LAB B. This manual discusses the "}D jals and procedures required for
TOXI-LAB B only. For information on TO& B A, refer to the TOXI-LAB A Drug
Detection System Instruction Manual. \Q *

Principle QO C)OQ A

TOXI-LAB B is a modificati Qﬁ'\e -la %romatography (TLC) technique;
the procedural steps of e %‘ on c on, inoculation, development, and
detection have been iﬂg\@}for cohvenience, and to minimize sample
processing time. \@ Q Q

Drugs are extr%@fror@b o\&i fluids and other materials using TOXI-
xtyre OFS

TUBES® B cont olvents and buffering saits that extract acidic
Qg tracts are concentrated by heat and evaporation,
u

ng
and neutral grdgs. T &6‘
depositi un s onto discs of chromatographic media. The dried
e
hr

1\
n
discs a i ‘&ulated) into the center openings of TOXI-GRAMS® B.

n

The (load ograms are developed by placing them in developing
mbers\contal@ifg small volumes of organic solvent. Elution of the unknown
standard @ s from the discs and the resulting position (Rf) of these drugs

Zon the chromatograms occour during migration of the developing solvent.

Detection of the unknown and standard drug spots is achieved when the
chromatograms are dipped into chromogenic reagents. |dentification is based on
matching a drug spot in the unknown zone with an adjacent standard drug spot
having the same Ry, size, ghape, and color characteristics.



2.0 REAGENTS AND MATERIALS

%

2.1 Materials Supplied in TOXI-LAB B

211

&
213
@Q

21.4

215

TOX!-KIT B-50 (Cat. No. 101B-50)

2111 TOXI-GRAMS B-50 (Cat. No. 106B-50)
Drug-standardized 6-channel chromatograms for separation of
acidic and neutral drugs; made of glass microfiber paper and
impregnated with silicic acid. TOX!I-DISCS® B-1, B-2, B-3, and B-4,
impregnated with a total of 11 drugs and a dye marker, are pre-
inserted into four of the six openings. See Appendix | for drug
standards.

2.1.1.2 TOXI-TUBES B-50 (Cat. No 109B-50) (%)
Tubes for extraction of acidic and neuty drugs; contain a mixture
of solvents, buffering salts, and a phasey rking dye.

21.1.3 TOXi-DISCS Blank B-100 (Cat. No~1G88-100)
Discs for concentration of drug. ade of glass microfiber paper
and silicic acid. N\

?O -DIP® B Reagents (Cat. No. 111B)
tP%
r

2.1.1.4 Chemicals for Preparatio
Solutions for making T eagents:
1 vial (3 mL/vial) S-Qp e@ﬁ gqne solution for making TOXI!-

DIP B-1 Reagent. ()

* \
{ il (3 mL/VAY siehi Keotution for making TOXI-DIP B-2
Reagent. Q Q}

1 vial g\g@mu@\)' ric nitrate solution for making TOXI-DIP
B-3R& ente
2115 - shieets (Cat. No. 1878B)
rkghsets ng TOX!-GRAMS B detection stages and stand-
Qo) afds(%ﬂ redgrding observations. 50 sheets/ pad.
GQG QR": ‘i@ B-50 (Cat. No. 120B-50)
sd” 6-channel chromatograms for separation of acldic and

rdi
45) made of glass microfiber paper and impregnated with silicic
\use with TOXI-DISCS drug standards.)

TOXI-CONTROL® Six Pack {Cat. No. 170G)* _
Package of 6 urine controls (1 negative, 5 positives), contains 1 vial each of
TOXI-CONTROL Nos. 1, 2, 3,4, 5,and 6, 5 mL/vial.

TOX1-CONTROL No. 19 (Cat. No. 191 AB)*
Positive urine control; 50 mL/vial.

Ethyl Acetate TOXI-LAB Grade (Cat. No. 202)*
Pretested ethyl acetate for use with TOXI-LAB.

2.2 Equipment and Accessories Supplied in TOXI-LAB B

221

TOX!-LAB Workstation (Cat. No. 150)*

2.2.1.1 Workstation Module | (Cat. No. 151)
Work center for sample preparation; includes Storage Tray, Heat
Gun, and Heat Gun Holder.

0042 Workstation Module !l (Cat. No. 154)
Work center for drug detection; includes turntable and dipping jars

with special caps. (Also includes extra storage jar cap and friction
band.)

*Hlams common to TQXI-LAB A and TOX!|-LAB 8,



2213 Workstation Module iil (Cat. No. 155)
Work center for viewing TOXI-GRAMS with ultraviolet light.

2214 OMEGA-12 Extraction Solvent Concentrator with Screen (Cat. No.
153)
Solvent concentrator with 12 wells for Disposabie Concentration
Cups, and screen cover.,

2215 Disposable Concentration Cups (Cat. No. 152)
Disposable aluminum cups for evaporation of extraction solvents

222 Electric Warmer with Protective Sheet (Cat. No. 118)*
Low-heat source for solvent evaporation. ‘

223 Ultraviolet Light (Cat. No. 116)*
UVL-21 Blak-Ray, iong-wave UV light (365 nm) for, \@mg TOXI-GRAMS.

224 Microdispenser (Cat. No. 180L)* Ke
Drummond Dialamatic Microdispenser, p@@ displacement pipet with
variable volume to 50.0 ul.

225 TOX!-RACK® 3 Set {Cat. No. 113C)*
Multiple development racks for weop ng up to three TOXI- GRAMS
simultaneously; includes Small C @phy Jars with Cap.

2.2.6 Forceps (Cat. No. 184)*
Stainless stee! forceps for e;gdhng\ @A 8.

2.2.7 Disc-handling Pins (C
Pearl-headed pmsf CS.
228 Chromatogram
Clip for holdi ing(c ro ife dipping.
Cap*

2.29 Ammoniu &
Smalil a& vi s small volumes of ammonium hydroxide.

2.2.10 s b@h gr R¢/Jar with Cap (Cat. No. 113A)*
velopment of TOXI-GRAMS.
Q)Xi ck Bottle (Cat. No. 1198)
Labele \ L capacity bottle for storing TOXI-DIP B-1 Reagent stock
so!ution

\O .2.12 TOXI-DIP B-2 Stock Bottle (Cat. No. 119D)
Labeled, 500-mL capacity bottle for storing TOXI-DIP B-2 Reagent stock
solution.

2213 TOX!-DIP B-3 Stock Bottle {Cat. No. 119E)
Labeled, 500-mL capacity bottie for storing TOXI-DIP B-3 Reagent stock
solutlon.

2 2 14 TOXI-LAB B Developing Solution Bottle (Cat. 112B)
Labeled, 100-mL capamty bottle for storing TOXI-LAB B Developing
Solution.

03 Reference and Educational Aids Supplied in TOXI-LAB B

231 TOXI-LAB B Drug Detection System Instruction Manual {Cat. No. 181 B)
Instruction manual for materiais and procedures involved In the
TOX|-LAB B Drug Detection System.

2392 Color Detection Guide B (Cat. No. 1828}
Color photograph showing TOXl- GRAMS B drug standards in two
detection stages.

*}tams common to TOXI-LAB A and TOXI-LAB B,



2.3.3 TOXI-LAB Drug Compendium (Cat. No. 201)*
Compendium of drug and pharmaceutical information, full-color PHOTOC-
GRAMS® showing detection characteristics of drugs and metabolites, and
TOX!I-TIPS® Technical Information and Procedures.

2.3.4 TOXI-LAB AB Training Video Tape (Cat. No. 230)*
VHS video tape of the TOXI-LAB B Procedure; aiso includes demonstrations
of the TOXI-LAB A Procedure, TOXI-LAB Validation Procedure, and
fundamentals of troubleshooting.
2.4 Reagents Required for TOXI-LAB B
2.4.1 Ethyl acetate TOXI-LAB Grade (Cat. No. 202) or equivalent.*

2.4.2 Ammonium hydroxide, approximately 58% NH4Ob®%r 28% to 30% NH3,
reagent grade.* )

2.4.3 Sulfuric acid, concentrated, reagent grade.* QKA

2.4.4 Dichloromethane, reagent grade.

*ltams common to TOXI-LAB A and TOXI-LAB B.



3.0 PROPER HANDLING AND STORAGE OF MATERIALS AND SPECIMENS

%

3.1

3.2

3.3

3.4

m
S
o

@Q

Chemicals and Reagents
Read labels and adhere to cautions and warnings. Follow instructions for reagent
preparation and storage, Section 4.0.

TOXI-GRAMS
TOXI-GRAMS are fragile and susceptible to contamination. Handle carefully with
clean forceps.

Store standardized TOX1-GRAMS at 15°-30°C in the desiccant-containing jars
provided. If the desiccating crystals turn pink, remove them and reactivate by
heating at approximately 100°C untH they turn blue, then return them to the jar.
Adsorption of moisture may cause poor resolution and/@y deterioration of the
standard drugs. DO NOT USE if this is observed when matograms are tested
(see Section 8.0, Quality Control Procedure). Desicgh on is not necessary for
nonstandardized (blank) chromatograms. %)

TOXI-DISCS . Oh
Use disc-handling pins (touching the dlscajig tly) and clean press cards when
handling TOXI-DISCS. Strips of index cagmatiial, or similar paper material, may

be used as press cards. O\

Store TOXI-DISCS drug standard&t 15@% he desiccant-containing vials
provided. If the desiccating crd';@ats Ngr i move them and reactivate by
heating at approximately 100°(§ tit %? ur . then return them to the vial. Test
the discs prior to use; ag@ ion QT c@ may cause drug deterioration. DO
NOT USE if this is observed whedd st) tested.

RN

Specimens > O

Avoid specimen@htﬁ it @ber objects or soft plastics; some rubber
stoppers may produce tijgr with TOXI-LAB B (see “Artifact” in TOXI-TIPS
Technical | at 3&;3%f of the TOXI-LAB Drug Compendium). Foliow safe
Iaboratcr\ ecautions for handling biological hazards.

Biotoé&a :&?&\ @?QDUM be refrigerated if the analysis is not to be performed
immediate

ce s
e
e on 7.0 for preparation of non-urine specimens,



4.0 REAGENT PREPARATION, PRECAUTIONS, AND STORAGE INSTRUCTIONS
4.1 TOXI-DIP B-1 Reagent (diphenylcarbazone solution)

Empty completely the contents of one B-1 chemical vial into the B-1 jar. Fill with
dichloromethane to approximately 1/4 inch from the top of the jar (final volume
approximately 250 mL). Cap tightly and mix. Store at room temperature. As reagent
is used, replenish from stock. Use with adequate ventilation and dispose of

properly.
42 TOXI-DIP B-2 Reagent (silver nitrate solution)

Empty the contents of one B-2 chemical solution vial into the B-2 jar. Fill with
deionized (or distilled) water to approximately 1/4 inch from the top of the jar
{final volume approximately 250 mL). Cap tightly angd, mix. Store at room
temperature. As reagent is used, replenish from stock a& spose of properly.

\

43 TOXI-DIP B-3 Reagent (mercuric sulfate solution) >

Empty completely the contents of one B-3 ¢ al vial into the B-3 jar. Fill to
approximately 3/4 full with deionized (or distited) water. Cautiously and with
stirring, add 10 mL concentrated sulfuri d. Dilute with deionized water to

approximately 1/4 inch from the top of tl{e.’ r. Cap tightly and mix, Store at room
temperature. As reagent is used, . nls@rom stock. Use with adequate

ventilation and dispose of properh((o o

O

44 Stock Developing Solution _ ~©
To the developing solution ’tﬁ&‘lle
ethyl acetate. Cap tlgh@%@nd

volume may be prep%

aliguot

containers,

\ﬂoi chr ms dipped into them), Detection of drug standards, as per

Q ; . : o

%2 Color Det Guide B, indicates potent reagents. |f poor detection is noted,
OQ replace reagents. See Quality Control Procedure, Section 8.0.

<

1% FOR IN VITRO DIAGNOSTIC USE ONLY

60 of dichloromethane and 40 mL of
we ore at room temperature. (A larger
i ainer, and may be stored in a dispenser

preparing, storing and dispensing developing

solutior@i a deteriorate with time.” Use with adequate ventilation

and d;{ eo pe@\/

NOTE: _ Shelf %?ﬁ%ﬂon reagents depends partly on frequency of use (number
on

a
capable of deliverin
Working solutiorgéée men@vith ammonium hydroxide added, is formulated
immediately I‘:Qék s,gg;ection 5.5.1). Avoid the use of plastic pipets,
s r n
em



5.0 TOXI-LAB B GENERAL PROCEDURE — URINE SPECIMENS

5.1 Preliminary Steps
5.1.1 Plug in the electric warmer.

5.1.2 Obtain the appropriate number of TOXI-TUBES B, TOXI-LAB B Worksheets,
the Omega-12 Extraction Solvent Concentrator with Screen, and Disposable
Concentration Cups. Label each with the respective sample numbers.

5.1.3 Allow specimens to reach rocom temperature before extraction.

5.2 Extraction

521 To TOXI-TUBES B, add the urine specimens up t 4he arrows indicating

4.5 mL. See Section 7.0 for the preparation of non:dsmne specimens.

N
5.2.2 Cap the tubes tightly and mix well by gentieé@rsion for a minimum of 2

min. Do not shake or vortex the tubes.

5.2.3 Centrifuge the tubes for a minimum of 2 min. (The colored agueous layer

should be on the bottom after centrif{@on.)
5.3 Concentration O\Q Q*

5.3.1 Insert the appropriate numbeR.of D@g sable\Concentration Cups into the
| disc-handling pin, place one

wells of the OMEGA-12, en

tube to the app iateho

(colored) aquq@ ay%

or.
TOXI-DISCS Blank B in$\ ch : %
5.3.2 With a disposable tle er \ @ r the upper organic layer from each
t§l 10.2.
5.3.3 Place the O%EG&@C%; rator on the electric warmer and cover with

orate the sample extracts with a gentle current
un directed across the top of the cups to speed
t a to dryness. Perform evaporation in a well-ventilated

the O -12 @e
of w h g
s

h :Qi ;rfr:3
54 | l?tion0 Q)%

‘ @‘4.1 Place a TOXI-GRAMS B on a clean, firm, flat surface.
@Q

plane of the chromatogram. Note 10.4.

5.4.3 Place the “loaded” chromatogram on the warmer, face up, with the disc ends
slightly off the edge. Heat activate the chromatogram 30-60 s before

development. Note 10.5.

5.5 Development

5.5.1 With a glass pipstte or repipette, transfer 3 mL of stock developing solution
into a small chromatography chamber. With a positive displacement pipet,
transfer the recommended volume of ammonium hydroxide, as printed on
the TOXI-GRAMS jar, into the chamber Cap immediately and swirl

vigorously for a few seconds. Note 10.6, 10.7.

reful not to transfer any of the jower

5.4.2 With a disc-handling pin, insert the concentrated sample disc(s) into the
Q center openings of the chromatogram. Hold the disc in place with a clean
press card and remove the pin. Gover the disc end of the chromatogram
with the card and press the discs into place by applying gentle pressure
from the flat surface of a fingernail. Be careful not to damage the discs or
the chromatogram. Each disc shouid fit snugly in the opening and in the



%

56

5.7

@Q

552 Remove the activated chromatogram from the warmer and lower, disc end
first, into the chromatography chamber. Do not allow the side edges of the
chromatogram to touch the walls of the chamber Place cover on the
chamber and do not disturb during migration.

553 Remove the chromatogram when the dye spots reach 85 cm (12-17 min),
and place face down on the electric warmer for 30-60 s untit the fumes
have evaporated, Note 10.8, 10.2.

Detection

TOX!-GRAMS B are analyzed at two ditferent stages. At each stage, the position (Rf),
size, shape, and color characteristics of spots detected in the specimen channels are
compared with the standard spots. The detection characteristics of the standard
drugs are shown on Color Detection Guide B. See Secti .0 for instructions on
identification of unknown drug spots. A’\
5.6.1 Preliminary Step A

Dip the chromatogram once, quickly, in %ut of TOXI-DIP B-1, Place the

chromatogram in the drying rack until ali of the dichloromethane has
evaporated. Do not heat dry the chrom@grams on the warmer. Note 10.10.

56.2 Stage!

Remove the caps from the @S%lP *

gram into TOXI-DIP B-2 ang(wait
ground will develop. T imme
TOXI-DIP B-3 and agitate.until &bac

It is important to @Bbserv or J€
Record observayégs t@ X B Worksheet
56.3 Stagell ”\ O

> |
Lightly blo%}'e ﬁ?ﬁ@m on a clean paper towel to remove 8XCess

nd B-3 jars. Dip the chromato-
entarily, a golden-brown back-
ansfer the chromatogram into

reagent.(Flac atogram in the Module I and observe the
chro grapt.pver¢transmitted UV light (365 nm). Compare specimen drug
absorbance with standard drug spots and record

. N

spaty Huor
O&{pb\aervé@) 1, 10.12, 10.13.
of Adc%kn@g Standards and Controls
D

7.1 TOXI-DIS rug Standards
In addition to drug standard discs on prestandardized chromatograms
(TOXI-GRAMS B), additional drug standard discs are available for use with
TOXI-LAB: TOXI-DISCS B-1 through B-4 and Special Standard Discs
(custom formulated). These discs may be used for specific drugs in the
initial drug screen, or to verify drugs detected in the initial drug screen.

To use, simply insert the standard disc of choice into the chromatogram as
per the inoculation instructions, Section 5.4. The discs may be inoculated
into any of the six openings in TOXI-GRAMS Biank B, or into one of the two
center openings of TOXI-GRAMS B.

57.2 TOXI-CONTROLS
TOXI-CONTROLS Nos. 3 and 19 are positive urine controls containing various
drugs detected with TOXI-LAB B. These controls and TOXI-CONTROLS Nos. 2,
4,5, and 6 also contain drugs detected with TOXI-LAB A (analgesics, stimulants,
and tranquilizers), and/or TOXI-LAB THC (cannabinoids). TOXI-CONTROL
No. 1 is a negative urine control.




TOXI-CONTROLS are designed for use as procedure controls (see Quality
Control Procedure, Section 80). Throughout the procedure, the control
should be treated the same as a urine specimen,

TOXI-CONTROLS should be used to controi the TOXI-LAB procedure and
materials. One procedural control per analyst per day is recommended.
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60 |DENTIFICATION

%

6.1

6.2

©

6.3

Qé

General Identification Procedure

6.1.1 Since most metabolites migrate to a lower position than the parent drug,
observe the TOXI-GRAMS from the top downward.

6.1.2 Match position and color of any spot detected in the specimen channel with
a drug standard, either included on TOXI-GRAMS B or available on other
TOXI-DISCS drug standards, having the same characteristics at each stage
of detection. (Specimen drug spot should be about the same size as the
standard for comparison, use proper dilution, Note 10.2). ldentification is
made when the specimen spot matches a standard in position and color in
all stages.

6.1.3 Metabolites and other drugs may be detected w &do not match any of
ihe TOXI-DISCS drug standards. Do not expec identify each and every
spot detected. Even an experienced analyst f be puzzled from time 10
time by unusual drugs and metabolit @However, TOXI-LAB includes
teaching materials which will allow yp% recognize many of these sub-
stances. The most important aid is theN %)-LAB Drug Compendium which
pictures the great majority of com y detected drugs and metabolites in
the PHOTO-GRAMS section in@sce ihg Rf In studying the PHOTO-
dr

GRAMS, you will note that highly specific characteristics
and metabolite patterns whi ar(p ptuf Nn selecting appropriate stand-
ards for substance identiﬁéﬁbn. Q\'
TOXI-LAB Special P&@ures&@w used to identify unknown drugs.

<

Use of the TOXI-LAB DrGg Co%@vda
The TOXI-LAB Dr mpgndiu be used to help select drug standards for
n

the identificatior@ u spots and/or metabolites detected in the

specimen chan@I. O\ Q/
6.2.1 F‘@ W ,%xg spot, search the Compendium for drugs with

S Rt s
6.2.2(§ocat the dﬁand its Ry value in the Drug Index of the. TOXI-LAB Drug
,6 Compendi
2.3 Refer to PHOTO-GRAMS B section of the TOXI-LAB Drug Compendium.

Scan the PHOTO-GRAMS that are a full Rf above and below the selected
standard spot. Compare unknown drug spot color and shape characteristics
with those of the various drugs pictured in the PHOTO-GRAMS.

624 List all drugs from PHOTO-GRAMS that show similarities to the unknown
drug spot in detection stages | and i

625 Choose a drug standard disc(s), containing those drugs in guestion, from
the additional TOXI-DISCS drug standards {see Section 5.7.1). Reanalyze
the specimen comparing the specimen drug spot with TOXi-DISCS drug
standard spots. Identification is made when the specimen spot matches a
standard in position and color in all stages. )

TOXI-LAB Special Procedures

TOXI-LAB Special Procedures may be used to enhance the detection of specific
drugs by increasing detection specificity and/or sensitivity. See TOXI-LAB
Special Procedures or the TOXI-TIPS Technical Information section of the TOXI-
LAB Drug Compendium.

10




6.4 \dentification Procedure — Discussion

The absolute position {Rf) of the standard spots may vary, within quality control
guidelines, from those shown on the Detection Guide. However, the relative
positions will be the same, eg. secobarbital will always migrate above pheno-
barbital. Some slight variation in color, shape, and size characteristics of the
standard spots may also occur from one test to another Therefore, it is important
to recognize that the Detection Guides are for orientation purposes only, and
that the unknown spots must be matched to the standard spots on the actual
chromatogram.

Two different drugs may have similar migration and staining characteristics.
However careful attention to subtle detail will frequently allow a correct inter-
pretation.

Initially, new users should learn to differentiate artifacts ®arivia from significant
drug spots. Almost every chromatogram may have‘@me artifactual material
immediately above the unknown disc and at the Téent front. Common rubber
stopper artifacts are depicted in the PHOTO~GI@B section of the TOXI-LAB
Drug Compendium.

O
Patient information such as age, state of @sciousness. drugs suspected, and
drugs available can be very helpful to the a@s

t
it is advisable to perform one or m:qj@ts % ine control during initial testing
to familiarize analysts with the pr&c ure séqnt testing of controls may be
established on a periodic basis., L

< @ &

PRIENAY

o & 0
%\(5\ @6\ OO
© O
\&(} OO(\ \i(/
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70 PREPARATION OF NON-URINE SPECIMENS

Urine is the single best specimen for analysis since the largest number of drugs and
metabolites are found in this medium, However, other non-urine specimens may also
be analyzed. Conduct the following procedures for the preparation of gastric fluid,
serum or plasma, and non-biologicai materials (pills, powders, capsules, liquids) prior
to TOXI-LAB B.
7.1 Gastric Fluid

711 Prior to analysis, filter the gastric specimen and dilute the filtrate at least 1:10.

712 Place 5 mL of dilute gastric filtrate into the extraction tube. Cap, and mix by
inversion for 2 min. S

743 Proceed to Section 5.2.3. <

. '\0

7.2 Serum or Plasma @K
721 Add3mbLofwatertoa TOXI-TUBES B, cap;and mix for a few seconds.

722 Add 2 mL of serum or plasma 1o the same tube, cap, and mix by inversion
for 2 min.

723 Proceed to Section 52.3. OKQ OQ

7.3 Nonbiological Materials (pills, powgers, GQ l ids)
7.31 Crush pills to a fine pcgber usi ortar and pestie.
732 Add 2to 3 mg of%wd t 2 to 3 L of liquid material to & TOXI-
TUBES B. Ad Qeioni%'\(o lled) water to the 4.5 mL arrow. Cap and
mix by invers@ or ?@i .
7.33 Centrifu (@e tquér 325/%

734 Placg %’SR‘: lank B into each of two concentration cups in the

X

7.3.'56‘Iran f t%grops of the B extract to one cup and approximately 20
d er cup. Save the remainder of the extract in the tube.

r t
é%éﬁ Procee& Section 5.3.3.

KOQ NOTE: This technique will bracket most drugs except for those in extremely low

concentrations. In this case the remainder of the extract may be processed
or the sample size increased.

12



80 QUALITY CONTROL PROCEDURE

The following procedure outlines acceptance/rejection criteria for variables in a
TOXI-LAB B analytical run. An analytical run in this procedure is defined as all
specimens run by a specific individual during a particular day.

8.1

8.2

83

Q\

Extraction Criteria
To control extraction, each operator should use the following procedure to
demonstrate proper extraction of a urine control such as TOXI-CONTROL No. 19. .

8.1.1 Analyze a urine control through the extraction process for every lot of
TOXI-TUBES B used. (Extraction efficiency is consistent within a given lot
of TOXI-TUBES B; Appendix Il includes data used to validate this
consistency)

8.1.2 Record the lot number of TOXI-TUBES B used for gae)ﬁ%aiyticai run.
8.1.3 Analyze a urine control with every analytical run.@\

Inoculation Criteria
The inoculation process is controlled by pro disc fit For consistent and proper
placement of the disc, inspect the inocul chromatogram and ensure that the
following criteria are met. (7) *
atogram

821 The disc is in the plane Q@% G@% . lies flush with the

chromatogram surface). o %
romatogram.

8.22 There are no spaces beﬂqsén tl?@}ﬁc

8.2.3 Tap the chromatog Qg ié& ll,@} rface. if the disc is firmly in place, it
will notbedis!oq{@. \Q C)

Development Crit@?\(b O QO ‘

To control the migrati % ,&; rds and unknowns, ensure that the following

developmentqéna {S&\

8.3.1 s@@mi Riis 0.08.

8.3.2 cs:ta g{s\ QO.SS +0,05. The distance from the middle of the seco-
* ro he middle of the butabarbital spot is not less than 0.5 cm
@{\. (& R 2005) .

Detection Criteria
To control the visualization of standards and unknowns, ensure that the following
detection criteria are met.

8.4.1 Stagel _
8.41.1 Silver nitrate solution: Pale lavender spots form on a chocolate
background.

8412 Mercuric sulfate solution: Detected standards change 10 lavender-
purple spots on a white background.

Note: Because ethinamate Is a volatile compound, it may bleed from the
disc into the surrounding chromatography paper and give the
ethinamate spot a diffused, slightly flattened appearance. This
change in spot shape is to be expected and does not indlcate
out-of-control conditions.

8.4.2 Stagell
UV light Fluorescence of the diazepam spot Is detected immediately and is
comparable in size to other standards.

13



85

Note: Some breakdown of the diazepam standard may be observed at
approximately Rf 20, This is to be expected and does not indicate out-
of-control conditions.

Correction Procedure

TOXI-LAB B extraction, inoculation, and concentration are easily controlled
procedures that yield consistent results when properly followed. When out-of-
control condition exists, correction is straightforward.

Troubleshooting is more difficuit in the development and detection of chromato-
grams. When out-of-control conditions exist, the TOXI-LAB B procedure should
be reviewed and Troubleshooting, Section 9.0, should be-used as needed to make
corrections.

)
&
%Q}
é\O
Q
QOKQ OQ*&
. \C) o
\\0 % <</
PRI
x<Q \(s\\' OC)
XL, 0
o \&0\\ &
\&b c)OQ \g/
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9.0 TROUBLESHOOTING

PROBLEMS

PROBABLE CAUSES RECOMMENDATIONS

HIGH MIGRATION

Weak ammonium . Use concentrated 56% ammonium hydroxide
hydroxide (28% ammonia),

- Buy pint bottles of ammonium hydroxide or
dispense into pint containers. Pipet from
working reagent vial: change daily or as needed.

. Accurately measure the ammonium hydroxide
required {refer to the TOXI-GRAMS jar label).

. Add ammonium hydroxide to developing
sofution immediately pfipto migration.

insufficient amount of + Add more ammoniu \;droxide to the
ammonium hydroxide developing sotggg X

Incorrect developing » Place TOX!-@XMS into B developing solution.

solvent ,.\CJ
Temperature >80°F or - Refrl dte eveloping solvent
~2rc . Heat4ctivatgithe chromatograms for 2 to 3 min.
High humidity %e rtd toﬁ{nent.
< t romatogram in cool area of
QSC) !g\éat ay from any heat source.
LOW MIGRATION  Too much amm i the volume of ammonium hydroxide
hydroxide o, \(’\\ in eveloping solution.
Contamw\eth N O@ﬁeck or replace B developing solvent
acetate ev
solved® O . ,EQ/
@de\g@p%qqi(/ . Remove the chromatogram from developing
AN\ O O solvent when pink dye markers are between the
(§\ O 9- and 10-cm line. .
STREAKY \\,\ H?@‘ﬁ @;y - Heat-activate the chromatograms for 2 to 3
MIGRA'I'I@‘t minutes prior to development.
\OQ Improper disc fit . Fit the disc correctly in the plane of the

%

TOXI-GRAMS. No light should be visible
surrounding it

High concentration . Dilute the specimen if concentration is
of drugs excessive.
SKEWED Chromatogram touching - Center the chromatogram in the chamber, the
MIGRATION sides of chromatography  bottom cormners of the chromatogram should not
chamber touch the side walls of the chamber.
Heat source near . Develop the chromatogram away from the
chromatography warmer or other heat source.
chamber
Failure to mix « Thoroughly mix the ammonium hydroxide with
ammonium hydroxide the developing fluid.
with developing solution
CONTAMINATION Spattering during . Prevent spattering by beginning concentration
concentration step with a cool OMEGA-12.

5




Contaminated press - Dispose of cards used to press sample discs in

card place on TOXI-GRAMS after each use.
Improper handling of . Handle the chromatogram at or above the
chromatograms 10-cm line to the left or right of the patient zone
with clean forceps to avoid artifacts.
Improper caps on . Use caps supplied with the system; avoid
reagent jars : interchanging.
NON- Contaminated disc . Do not contaminate sample disc with lower
VISUALIZATION aqueous layer from the TOXi-TUBES.
Unknown Sample ; ,
Excessive heat applied  + Remove the unknow from the OMEGA-12
to disc during as soon as itis dr t the TOXI-GRAMS
evaporation or after minimally after \meent.
development of (%)
chromatogram _ %
Excessive delay » Perfor vtection steps with a minimal delay
between detection ~ bet stages. ,
stages AN $

Low solvent volume In _ Do rigt18e TOXI-TUBES if solvent is below the
TOXI-TUBES . O artow onpfietube.

P

with TOXI-TUB

>

Insufficient mixigg@\e {Ql‘i; UBES gently by inversion for 2 min.
X9 -

s

Insufﬂcieql\(é‘gcin&n\\‘ @\e(er to Sections 3.4, 5.2.1, and 7.0 for correct
G 0, Q specimen volume and handling.

Standards R tcla\@\r uéﬁO . Make fresh reagents, use proper caps; keep
W) O z ', reagent jars full and covered.

Blue background\\\&oi ;: @\{mato- . Maintain blue desiccant crystals in the TOXI-
at Stage ! @) before GRAMS jars, -
detection J\\\,\ 0 ft@1 ping in . After inserting unknown discs, place TOXI-

%) DPC {841 reagent) GRAMS on warmer while developing solvents
OQ are being prepared.
Q\ « After migration, dry chromatogram completely
pefore dipping into the B-1 reagent (DPC).

. Do not heat TOXI-GRAMS following B-1 Dip
(DPC); allow to completely air dry.

Improper cap . Use black cork-lined cap provided with the
system.
Diminished spot  Dipping stowly into DPC - Dip quickly into and out of the B-1 reagent
size (reduced (B-1 reagent) (DPC). :
sensitivity)
Delay in dipping . Immediately transfer chromatograms from silver
process nitrate {B-2) to mercuric suifate (8-3) dip.
Failure to clear Deterioration of « Prepare fresh reagents; refer to Section 4.0.
chromatogram reagents with use over
background a period of time

16



10.0 TECHNICAL NOTES

101 To avoid dripping, hoid the pipet vertically during transfer. Contamination from the
lower aqueous layer may inhibit drug adsorption.

10.2 Drug spots in high concentration may be too large for correct interpretation, The
following technique will allow concurrent analysis of an undiluted and a diluted
specimen {approximately 1:20) and is especially recommended for suspected over-
dose cases.

Extract the undiluted specimen in the usual manner. For each extraction tube, place
2 TOXI-DISCS Blank B into separate concentration cups in the OMEGA-12.
Concentrate 5 drops of the extract onto one of the discs and the remainder of the
extract onto the second disc. Fit the dried discs into the cenfey openings of a TOXI-
GRAMS B. Develop and detect in the usual manner. If coq%ntration is still too high,
the specimen may require dilution prior to extraction. 6\

103  In order to minimize loss of certain volatile drugs,@t)? discs should be removed from
the evaporation cups immediately after dryln@dlscs will blanch when completely

dry). Q"o
t

104 The second opening in the TOXI-G%& used for a second specimen,
quality contral, an additional TOXI-BQ dﬁm{@d. special disc, or two different
concentrations of the same specifen (sqg; )

{9
105 High or streaky migratio @ugégo s Q/occur if the TOXI-GRAMS are not
heated (activated) for 30-&3 pri e ing.
<&
106 Migration of acldlg{?gs i hg uenced by the concentration of ammonium
hydroxide in the@ | & ith TOXI-GRAMS B, increasing the concentra-

uid:
tion of ammo de%swgraﬂon. 2 to 3 mL of concentrated ammonium
hydroxide s 8! re:{cm small tightty capped vial and dispensed as needed.
r v

Replace hydroxide weekly or more frequently if needed.)

N\
107 To ent on, development should be done in a cool area of the
ratory, GQ ect sunlight or close to a source of heat such as the warmer.

10 éxcessive or prolonged heating of TOXI-GRAMS or TOXI-DISCS should be avoided
\O as loss of heat-labile drugs such as ethinamate may occut

%

109 The 3-mi. aliquot of ammoniated developing solvent can be used for only one test itis
not necessary to wash the chromatogram chambers between each analysis, simply
invert to drain.

10.10 Drug spots may appear streaky or indistinct if TOXI-GRAMS B are heated after
dipping in TOXI-DIP B-1.

10.11 At Stage lI, a certain degree of non-specific fluorescence may be detected from most
urine specimens,

10.12 TOXI-GRAMS B may be photocopied following Stage Il. Blot free of excess B-3
reagent and place in a plastic sleeve prior to photocopying.

10.13 For best results, perform the entire procedure without interruption. If it is necessary
to stop, do so after any of the following steps:

17



— After adding the sample to the TOXI-TUBES B and mixing.
— After centrifuging.

— After concentration of the sample extract (Sample discs may be placed in smail
labeled test tubes, protected from light)

— After the chromatogram has been developed. (Place the chromatogram in a
desiccator, protected from fight)

Stopping for an extended period of time is not recommended, as increased artifacts
of drug breakdown may occur.

18



11.0 LIMITATIONS OF THE METHOD

Using 5 mL of urine, the threshold of detection for most drugs is approximately 1.0 pg or
less per mL of urine. (Drug detection limits are included in the Drug information Section of
the TOXI-LAB Drug Compendium, however, it s recommended each laboratory establish its
own detection limits) Some substances may not be detected with TOXI-LAB, and a
negative result does not mean that all drugs are absent Questionable findings should be
confirmed by employing a different methodology.

There is the possibility that other substances and/or factors not listed above may interfere
with the test, for example, technical or procedural errors,

NOTE: Substitutions of other materials and/or deviations from the Instruction Manual
couid yield less than optimum results and as a consequence may void the
warranty on this product @6

11.0 Expected Values 4\0

Depending upon circumstances, the level of dr @1 a given specimen will vary
considerably—depending upon such things as dose, route of administration, haif-life,

and time of sampling. X©)
o>
11.2 Performance Characteristics @Q *
11.21 Accuracy ()K Q
Urine specimens with kno% coﬁg&tr s of drugs, listed in the table
below, were analyzed, ding:to th |-LAB B Drug Detection System

Procedure and were
122 Precision <

pos

nt
S D

The following 5 ogqst}:s @e evaluated. In each case a negative urine
was spik thendr concentration shown. The sample was then
aliquote 1({ uot each were tested with the TOXI-LAB B Drug
Detectien ys{@t
e{(\}Q O(s\\ \(f/ SUMMARY OF DATA
&\ O~ . (Qoncentration

\\O D e mL Mean Ry + Ry © Rf Range

6{\ Pheno@oltal 10 034 0.019 0.30-0.37

R Secobarbital 05 069 0.011 0.67-0.70

Q\
1.23 Sensitivity
When using § mL of urine, the TOXI-LAB B Drug Detection System is
sensitive to 1 ug/mL for most drugs and drug classes.

11.2.4 Specificity
A unique identification is made when a drug and/or its metabolite is detected
in the unknown zone and matches an adjacent standard in position (Ry), size,
shape, and color through alil stages of detection,
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APPENDIX |

TOXi-GRAMS B DRUG STANDARDS

DISC Generic Name Brand Name  Use Class Reaction
B-1 Secobarbital SECONAL® Hypnotic Barbiturate Acidic
' Phenytoin DILANTIN® . Anticonvulsant Nonbarbiturate Acidic
Phenobarbital LUMINAL® Hypnotic Barbiturate Acidic
B-2 Giutethimide DORIDEN® Hypnotic NonbarhitUrate Acidic
Pentobarbital NEMBUTAL® Hypnotic Bar@te Acidic

Aprobarbital ALURATE® Hypnotic é@iturate Acidic

B-3 Ethinamate VALMID® Hypnotic (:0\0 Nonbarbiturate Neutral
Amobarbital AMYTAL® Hypnothao *Barbiturate Acldic

B-4 Diazepam VALIUM® um %zodlazepine Neutral
Butabarbital BUTISOL® \ pno@ rbiturate Acidic
Barbital — QO H@a ti Barbiturate Acidic

@ &
0 O QO
%) \\® &
O O K
NIPNIED
&b \
N P OV
Q& S
@) O Q
& O
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APPENDIX Il

TOXI-LAB, Inc. TOXI-TUBES 8 Inira-iot Consistency Data

Intra-lot consistency is checked by the manufacturer on every batch of TOXI-TUBES B with a
reference and minimum detection urine controls containing the following drugs.

Concentration of Concentration of
Minimum Detection Reference
Urine Control Urine Control
Drug (ug/mi) (ug/mL)
Phencbarbital 10 567
Secobarbital 05 é\ 0

Tube lots are not approved unless sample chromatogra &how all drugs present in each
detection stage. For every sample tube tested, a contro @e from a previously approved lot is

run simuitaneously. @Q *
N
QO C)OQ é&
e @Q’

<



Toxicelogy Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.2 ANSYS® Thin Layer Chromatography (TLC) Methods

223 Toxi-Lab® Amine Differentiation with Acetaldehyde 2
'\

2.2.3.1

2,2,3.2

2.2.3.3Q\O

2.2.3.4

PRINCIPLE

This procedure describes a modification of QIOXI LAB A Drug
Detection System. The system is optintized fo separation and thus the
differentiation of urinary phenyiethylamlrg-j compounds through the
addition of acetaldehyde to the TOXI[-A n solvent. The results serve
to support the results of the enzyme 11‘@51 1oas? (BIA) screen or used in
lieu of the EIA screen as described Q i é

s 109An 100)
(Ansys
ale

A 100 (Ansys 108A-100 or

LQUIPMENT AND SUPPL
22321 ANSYS T
22322 TOXI-G

22323 T

1ivale:
22324 uoméogl 1 Jal and Cap (Ansys 113A or equivalent)
22325 6®'D s&s\a minum Concentration Cups (Ansys 152)
2.2.3.2 N\ gh g&r (Fisher Scientific or equivalent)
@ Warmer with Omega-12  extraction solvent
trator (Ansys 118/153 or equivalent})
3.2.8 Laboratory Centrifuge

REAGENTS

2.23.131  Acetaldehyde (Acros 14951-0100 or equivalent)

2.23.1.32  Ammonium Hydroxide (Fisher Scientific A470-250 or
equivalent)

2.2.3.1.3.3  Ethyl Acetate (Ansys 203 or equivalent)

2.23.1.3.4  Formaldehyde, 37% by weight (Fisher Scientific F79-500
or equivalent)

223134  Sulfuric Acid (Fisher Scientific A300-500 or equivalent)

STANDARDS AND CONTROLS
2.2.3.41 Sympathomimetic amines standard disc {amphetamine,
methamphetamine,  phentermine, phenylpropanolamine,

pseudoephedrine} (Ansys 129SA or equivalent)
1 Rev. 0
Issued: 10/02
ANSYS AMINE SEPARATION.doc




2.2.3.5

2.2.3.6

Toxicology Program Methods Manual

2.2.3.4.2 Custom amine standard disc {MDA, MDMA, MDEA}
(Ansys 129B or equivalent)

22343 Toxi-Control No. 19 -~ {Morphine, amphetamine,
imipramine, methadone, propoxyphene, phenobarbital,
secobarbital and benzoylecgonine.} (Ansys 191AB).

22344 Toxi-Control No. 2 — {Amphetamine,

Methamphetamine, nicotine and cotinine.} (Ansys 170B).
2.2.3.4.5 Negative urine control (Ansys 170A, or equivalent).

SOLUTIONS o
22351 Elution Selvent _S)
Mix 87ml ethyl acetate, 3mL methm@and 1.5mL water,

Add 200pL acetaldehyde and 1®®weli. Store tightly
capped at room temperature. ‘\O

Q(\
PROCEDURE \)
2.2.3.6.1 Label TOXI- TUBEQ% (’Zgoue {ve control, positive

control (TC-19 01 or case samples with
appropriate 1 @ggm

22362 Transfer 5 Cé\ g pecimen, negative urine and
positiv @n E A. Place on rocker for

=10
2.2.3.63 Ce@l 3} @bb 0 rpm for 210 minutes.

2.23.64 @ce 11u1nbel of concentration cup info
m action solvent concentrator. To each cup

disc. Allow cup to warm prior to the addition

2 2&95 0 uppm solvent layer from tube into pre-heated
entlatlon cup in Omega-12 extraction solvent

concenfrator.

KOQ?' 2.3.6.6 Evaporate solvent on disc on electric warmer. Take care

not to over dry disc.

2.2.3.6.7 Insert sympathomimetic amines standard disc and/or
custom amine disc into labeled channel on 6-channel
TOXI-GRAM A.

22368 Place specimen disc into labeled chamnel on 6-channel
TOXI-GRAM A.

22.3.69 Heat the GRAM, with the disc end slightly off the warmer
edge.

2.2.3.6.10 Add 3mL of developing solution to chromatography jar.

2.2.3.6.11 To developing solution, add the volume of ammonium
hydroxide indicated on TOXI-GRAM A box and swirl
vigorously.

2 Rev. O

Issued: 10/02
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Toxicology Program Methods Manual

2.2.3.6.12 Place GRAM into chromatography jar. Allow dye marker
to migrate to = 10 cm.

2.2.3.6.13 Remove GRAM from jar and place face down on warmer
for 30-60 seconds.

2.23.6.14 Place GRAM into TOXI-DIP A-1 for formaldehyde fuming
for =25 minutes.

2.2.3.6.15 Slowly dip GRAM into TOXI-DIP A-2 [concentrated
sulfuric acid]. Remove and observe the Ry value and color
characteristics of compounds versus those exhibited by the
compounds in the standard disc for 15 to 60 seconds.

2,.2.3.6.16 Place GRAM into a page profector and la®£l"samples and
controls,

2.2.3.6,17 Photocopy GRAM, with header 1nf<@§$t10n, for each case
file.

‘6\0
2.2.3.7 DETECTION AND IDENTII‘ICATI@% LRIA

2.23.7.1 The phenylethylami eCyonst 1n the standard disc
should exhibit the ekation(o el color characteristics
indicated in thq

22372 Positive q@ hsh the presence of
appwpuatQ n @{' amir compounds by exhibiting the
proper Qand o@x ellshcs

22373 Ne 101 not exhibit characteristics

su 1t1 e ce of phenylethylamme compounds or

@nt substances
2.2.3.7.4 6(0 Th ho ppmts the presence of a phenylethylamine

Q‘KO 2.2.3.7.5

mpound if there are no significant differences

QQh @{f value and color characteristics for the sample

appropriate standard. Consideration.should be given
to—concentration differences and/or interfering/coeluting
substances.
The following table indicates the elution order and color
characteristics of commonly encountered
phenylethylamines and interfering substances, Absolute Ry
is provided only to establish elution order,

3 Rev. 0
Issued: F0/02
ANSYS AMINE SEPARATION . doc



2.2.3.8

Toxicology Program Methods Manual

Methylenedioxyethylamphetamine
(MDE)

Compound Ry Stagel

Color Characteristics
Ephedrine/pseudoephedrine 0.85 Yellow — green center
Phenylpropanolamine (PPA) 0.70 Yellow > green center
Amphetamine 0.55 Yellow — brown center
3, 4-Methylenedioxyamphetamine | 0.55 Deep purple-blue
{MDA)
B-Phenylethylamine 0.52 Yellow — brown center
Para-Methoxyamphetamine 0.50 Deep pumple-blue
(PMA)
Labetalol 0.50 Melon yellow
Phentermine 0.39 Yells® — brown center
3,4- 0.35

\Q%f) purple-blue

Methamphetamine

Yellow — browa center

3,4~ B
Methylenedioxymethamphetami né
(MDMA)

Deep purple-blue

Normeperidine A{U 18 Yellow — preen center
\ < &
& %
REFERENCES @
2.2.3.8.1 TOXI-LA %@ Adams, D.J., ed., ANSYS
Diagnos s@ Inc
22382 Moo @ » zet(@:es/Sympathomzmetw Amines. pp.
Fcnensw Toxicology. Levine, B. ed.,
22383 (5(#%11 &es ANSYS Diagnostics, Inc., 2000,

Rev. D
Issued: 10/02

ANSYS AMINE SEPARATION.doc
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services

Toxicology Section
[ e e e ]

Section Two
Urine Toxicology

2.2 ANSYS® Thin Layer Chromatography (TLC) Methods
2.2.4 Toxi-Lab® THC II-PLUS 11-nor-A9-tetrahydrocannabinol-9-carboxylic
acid (A9-THC-COOH) Detection System %)

N
2.2.4.2 SUMMARY PROCEDURE %6

2.4.4.2.1 STANDARDS '\O
244211 Stock S’fand& Soiution

100p @ Q or- -9-carboxy-A’~THC
(Rad alent).

2.4.4.2.1.2 1k1 @ta olut1on 1800ng/mL
tock Solutlon to 49.imL
olution is stable for six months

ed at 4°C
2.4.4.2, 2
6011gij Carboxy-THC_Positive Control
(\ Urine

0 % Add 200uL of working standard solution to

{\ 6ml, of negative urine and mix.
Q 2.4.4.2.2.2 Negative Control Urine (Ansys 170A, Utak

KO 88121-CDF (L) or equivalent.)

%

2.4.4.2.3 PROCEDURE

24423.1 Initial set-up
Label sample tubes and extraction cartridges

for the negative control (NC), positive
control (PC), and appropriate laboratory
numbers without prefix.

2.4.4232  Sample Preparation
Transfer 6 mL of urine specimen, negative
control urine, and positive control urine to
test tube.

2 Rev. 3
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Sample Hydrolysis

To 6ml. of urine, add 12 drops 11.8N
KOH.

¢+ Vortex

¢ Allow to hydrolyze for 10 minutes.

e Add 1.5mL glacial acid.

o Vortex

Extraction

o Condition cartridge with fmL methanol.
Aspirate at approximately’s in. Hg,

Do not allow the dj, dry.

o Add acidified~ Ghmiples to cartridge
Ieservoirs. te such that the sample
passes tmqﬁf the column no faster than
2mlL/m {%\

° Onc \\k: is completely through

s 1& 10-12 in, Hg.
i@solvent has past through, allow to

irate 22 minutes.
Q/Remove disc from cartridge and place

into a pre-heated concentrated cup fto
remove all residual moisture.

TLC

Place disc into labeled three or 10-
channel TOXI-GRAM for THC-I1.

Add THC-COOH standard disc,

Heat the GRAM, with the disc end
slightly off the warmer edge, for 30-60
seconds.

Add 12.5mL of developing solution to
chromatography tank (10-channel) or
3mL solution to chromatography jar (3-
channel).

Place gram into chromatography tank or
jar, Allow dye marker to migrate to = 4
cm, [This only takes 2-3 minutes)
Remove GRAM from tank/jar and place
face down on warmer for 1-2 minutes.

Rev. 2
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Dip GRAM into TOXI-DIP 1, hold to
dry until GRAM becomes speckled.
Place GRAM into TOXI-DIP THC-2
until scarlet spots develop.

Place GRAM in hood so that the
diethylamine (DEA) can evaporate. If
any DEA is present when the HCI is
added, fuming will occur.

Place GRAM on to a page protector.
With bulb pipet, add cogentrated HCI
to just cover GRAM. ¢ desired color

change to deep purpleN
Close page pro & and label samples

and controls.
Photocopy‘\c—GRAM, with  header
informaton, for each casefile.

Rev. 3
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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
2.3.1 Amphetamine and Methamphetamine Extraction Employing the
Ansys® Diagnostics Spec-Plus™ DAU Column

2.3.1.1 BACKGROUND ®

Amphetamine and methamphetamine are syt ;ﬂ}mxmeﬂc drugs that
mimic the actions of naturally occurring s tory neurotransmitters.
Although still prescribed for the tleatmel%k{n[’ attention deficit disorder
(ADD), narcolepsy, and 0bes1ty, these pounds have a high potential
for abuse, Methamphetamine is plodqs\ laﬁ&tmely often through the
reduction of ephedrine/pseudoeph Q@ hofogical side effects may
include agitation, nervousness, resties @paranoia. Physiological
effects may include mydna ns @a,ﬁ@zased blood pressure and
Leart rate. The mamfes of 8&86 cts is dependent on the time
since drug administr atl

b

2.3.1.2 PRINCIPLE (9 \\®
This proce 0 s tﬁg {ise of the ANSYS® Diagnostics, Inc
SPEC. P 3 A umn for the extraction of amphetamme and
meth n 1et amine compounds, from urine. ANSYS
Tecl@: Sohd Phase Extraction products are manufactured
polyp lastic and bonded-silica impregnated on a glass fiber

isc. The DA olumn utilizes a copolymer sorbent which combines a
OQ strong cation exchange phase with a non-polar phase (reversed phase) to
A\ interact effectively, physically and chemically, with analytes of interest
Q ¥y, physically ally, vt

and minimally with interfering substances in the urine sample. The
copolymel binds the analyte primarily with ionic interactions with the
anionic sorbent and to a lesser extent, by hydrophobic interactions. The
cation exchange component (anionic sorbent) 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
advantage of the cation exchange mechanism. The conditioning creates an
environment which allows for optimal interaction between the sorbent and

1 Rev, 2
Isswed: 10/02
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the analytes of 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 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

2.3.1.3.1 SPEC.PLUS™ 3mi DAU column (Ansys 5Q$DAU)

23,132 Drybath (Fisher or equivalent)

23133 Evaporative  concenfrator  (Zyn "1u1boVap or
equivalent) equipped with nitrog k

23134 Vacuum Manifold/pump .\Q

23.1.35 Glassware
16X100 Test Tubes (FIS}@Q‘l 961-29 or equivalent)

16X144mm tapered t@ enfr tubes (Fisher 05-538-
41C or equivalent) Cr,
Snap Caps (Fishei05 4 uivalent)

GC/MS Automated id @a er (ALS) vials (HP 5182-

@‘ mx 5183-2088 or equivalent)
2.3.13.6 Gas na pped with a mass selective detector
3, oi\equivalent) and a nonpolar capillary
®lum %hase composition capable of efficiently
Q3P es, alkaloids, drugs compounds and other
\6 \&counteled in toxicological specimens (e.g.
0& (@%’/@ethylpoly&loxane or 95%-dimethyl-polysiloxane

@ 0 v&@ o diphenyl)

REAGENTS

Refer to Manual section 2.6 for solution preparation

2.3.14.1 1.0 M Potassium hydroxide

2.3.14.2 0.1M Phosphate Buffer, pH 6.0

2.3.1.43 0.1M Acetic acid

23144 1% Acidic Methanol

23145 Isooctane (Fisher 0-299-1 or equivalent)

2.3.14.6 Methanol (Fisher A412-4 or equivalent)

2.3.147 Ethyl Acetate (Fisher E145-4 or equivalent)

231438 Ammonium Hydroxide (Fisher A669-500 or equivalent)

23.14.9 Elution Solvent
80ml ethyl acetate, 20 ml methanol, 2ml of NH4OH
Prepare fresh.

2.3.1.4.10 1M Potassium phosphate dibasic (I{HPOy)

2.3.1.4.11 Derivatizing Agents - Select from the following:

2 Rev. 2
Issued: 10/02
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Heptafluorobutyric Acid Anhydride (HFAA) (Pierce 63164
or equivalent)

Pentafluoropropionic Acid Anhydride (PFAA) (Pierce
65193 or equivalent)

2.3.1.5 QUALITATIVE NON-EXTRACTED STANDARDS (NES)
23.1.5.1 Sources of Standards
Standard (1,0mg/mL) Potential Vendors

Methamphetamine Cerilliant M-009, Alltgc,@ 16013
Amphetamine Cerilliant A-007, Allteet 010023
MDMA | Cerilliant M-013, Aftech 014093
MDA Cerilliant M-0t2> Alltech 014603
Phenylpropanolamine Cerilliant P<038, Alltech 6017803
Phentermine Cerillianf B-023, Alltech 617833
Ephedrine Cerilliant B-024, Alltech 017403
Pseudoephedrine jilitant PL035, Alltech 6013213
PMA illiantP-950

23.1.5.2 Non-exiracted D

231521
Odm

1 of methamphetamine,
and ephedrine anhydride
ditional standards should be

i\ mi
mijt
ti GQA

(b' pa@ as necessary indicated by current
(5\ d1u therapy and/or examination of

SD data.
&38&2@ dd 10uL of stock solution to labeled

tapered bottom centrifuge tube. Derivatize
% as described in 2.3.1.7.2.

Q)
UALITATIVE CONTROLS
OQ 23.1.61 Exiracted Positive Control
< Toxi-Control No. 2, UTAK 98814, or equivalent control
which contains both Amphetamine and Methamphetamine
in the appropriate concentrations.
2.3.1.6.2 Extracted Negative Control
Negative Urine (Ansys 170A, Utak 88121-CDF (L) or
equivalent.)

2.3.1.6

%

2.3.1.7 PROCEDURE

2.3.1.7.1 Initial set-up
Label the test tubes and GC/MS vials with microinserts.

. Negative Control
. Positive Control
. Appropriate Laboratory Numbers
3 Rev. 2
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Manual Extraction Procedure Utilizing the SPEC-PLUS™

«3ml DAU column

23.1.721

2.3.1.72.2

2.3.1.7.23

23.1.7.24

2.3.1.7.2.5

23.1.72.6

231727

2.3.1.7.2.%05@1 SOOI
a

Transfer 1ml, of urine specimen, negative
urine or appropriate control to the properly
labeled test tube.

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

Isert labeled SPEC-PLUS™ 3mL DAU
column into vacuum manifol

Add 200uL of methan 4 column and
aspirate at approximat in. Hg (17 kPa)
for approximately &te

Pour prepared safuple into column and
aspirate at app‘s@?mately 5in. Hg (17 kPa).

Add SOOpLQg IM acetic acid and aspirate
at appmx&&tel in, Hg (17 kPa).

11101 10-20 in. Hg (34-68

t% xiraction disc for a
nmu ipiite.

te
e vacuum to 10-20 in Hg (34-68

2.31%@ rease)
(O\ Qka@nd dry the disc for a minimum of 1

3.1.7.2.12

23.1.7.2.13
23.1.7.2.14
23.1.7.2.15
2.3.1.7.2.16
2.3.1.7.2.17
23.1.7.2.18
2.3.1.7.2.19

2.3.1.7.2.20

nute,

\(@ 3. 1\?}@ '<E)@pen vacuum manifold, wipe collection

@ 0@@211

tips, and insert rack containing the
16X 144mm tapered tip centrifuge tubes.
Add 800pL of elution solvent to column and
aspirate slowly, <3 in, Hg (10kPa).

Increase vacuum to 5 in. Hg (17 kPa) to
assist final amount of elution solvent

through the disc.

Remove the tapered tip centrifuge tubes
containing the coliected samples from rack.
Add S0ul of 1% acidic methanol and
vortex,

Evaporate to dryness under a gentle stream
of nitrogen at approximately 35°C.

In the hood add 50uL of HFAA or PFAA,
cap, and vortex.

Heat for 20 minutes at 70°C.

Cool to room temperature.,

Add 1 mL of Isooctane and ImL of 1M
K,HPO,.

Cap and vortex.

4 Rev.2
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2.3.1,72.21 Incubate at ~60°C for 15 minutes.

2.3.1.7.2.22 Cool.

2.3.1.7.2.23  Vortex

2.3.1.7.2.24 Centrifuge at 100rpm for 5 minutes to
separate the layers

2.3.1.7.2.25 Transfer the isooctane (top) layer to an
appropriately labeled ALS vial.

2.3.1.73 Automated Exiraction Procedure Utilizing SPEC-PLUS™
- 3ml DAU column,
23.1.73.1 Refer to the fol &@?g attached
methods/printouts.

23.1.7.4 Gas  Chromatography/Mass @l)ectrometrv (GC/MS)

Analysis O
231741  Inject 1 pL i(,f@ﬁcms using the ALS.

2.3.1,7.4.2 OKwn xtract in full scan
&0

c tlon cutrent GC/MSD
1(;?{ 111 f01 current  analysis

23,1.7.5 Detect
2%. . ence of a drug compound can be

\\® ablished if there are no significant

\(\0 \$O erences in the retention time and mass
é(b O(\ Q/spectra for the sample versus that of an

5\\ O NV authenticated standard.
@) 0’(\23 2 Acceptable retention time window is +5%.
SRS

REFERENCES

QKO 2.3.1.8.1 Automated SPEC@ Solid Phase Extraction Protocols for

Drugs of Abuse Using the RapidTrace™ SPE Workstation,
ANSYS Diagnostics, 1997.

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

2.3.1.83 Instructions for Urine of SPEC-Solid Phase Extraction
Columns, SPEC-PLUS™ Solid Phase Extraction Columns
with Filter, ANSYS Diagnostics, 1997.

2.3.1.84 Platoff, 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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2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.1 Amphetamine and Methamphetamine Extraction Employing the
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Toxicology Section

Section Two
Urine Toxicology
23 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation

2.3.2 ILxtraction of Amphetamines Employing the United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DAU Extraction

Column S
N
2.3.21 BACKGROUND N\
Amphetamine and methamphetamine are syn@?omimetio drugs that

mimic the actions of naturally occurring stifplatory neurotransmitters.
Although still prescribed for the treatme attention deficit disorder
(ADD), narcolepsy, and obesity, these pou.Qgs have a high potential
for abuse. Methamphetamine is p nely often through the
reduction of ephedime/pseudoephe ine. P oh ical side effects may

mclude agitation, nelvousness, tle palanma Physiological
effects may include mydu ns cased blood pressure and
heart rate. The mamfest ei cts is dependent on the time

since drug admlmsnatq@
\\Qp Q
2.3.2.2 PRINCIPLE (O ,gg/

This pxoce ou@s of the UCT 200mg CLEAN SCREEN®
DAU ¢ n fgry‘the-exyifaction of Amphetamines from urine. The
CLE C @é@ column utilizes a copolymeric sorbent which
comb catio changer and a hydrophobic functionality (reverse
) to mtma@a fectively, physically and chemically, with analytes of

Q terest and minimally with interfering substances in the urine sample.

O
< 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 column serves to extract
nonpolar compounds from a polar sample matrix.” The cation exchanger
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

1 Rev. 2
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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 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 mixture.
Following the elution from the SPE column the extract is detivatized for
confirmation on the GC/MSD.

®6
EQUIPMENT AND SUPPLIES

2.3.2.3.1 200 mg CLEAN SCREEN® &haotlon column
(ZSDAU020 or ZCDAU020 or e%ug@ nt)

23232 Drybath (Fisher or equivalent)

23233 Evaporative  concentrator \gZymalk TurboVap or
equivalent) equipped with 1{&%an tank.

2.32.3.4 Vacuum Mamfold/pun%

23235 pH paper (Fisher 09 160%11&1611(:)

2.32.3.6 Glassware
16X 100 Test Tuhos (F@Xn -29 or equivalent)
16X144my 1ed§ cefittifuge tubes (Fisher 05-538-
41Core Qalol
Snap 0 ‘41N or equivalent)
G A ate@ uid Sample (ALS) vials (HP 5182-

865 or
aégginsert (HP 5183-2088 or equivalent)
2.3.2.3.6 6@' G nfatograph equipped with a mass selective
oto 6890/5973 or equivalent) and a nonpolar
0 column with a phase composition capable of

ntly separating amines, alkaloids, drugs compounds

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

N

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)

23.243 Dimethylformamide (DMF) (Fisher D119-500 or
equivalent

2.3.2.4.4 Ethyl Acetate (Fisher E145-4 or equivalent)

2.3.2.45 Isopropanol (Fisher A416-1 or equivalent)

2.3.2.4.6 Ammonium Hydroxide (Fisher A669-500 or equivalent)

2 Rev. 2
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2.3.2.4.7 100mM Phosphate Buffer (pH 6.0)

23248 100mM Acetic Acid

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

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

9

%)
O
QUALITATIVE NON-EXTRACTED STANDA \(N ES)
2.3.2.5.1 Sources of Standards %Q

Standard (1.0mg/ml.) ;_\C)Pﬁtexltial Vendors
Methamphetamine Cephliaht M-009, Alltech 010013
Ampletamine (8titiant A-007, Alltech 010023
MDMA |, ("Cerilliafit M0 13, Alltech 014093
MDA [ Cerilliant MAN2, Alitech 014603
Phenylpropanolamin@; | Ceritfiant =038, Alltech 6017803
Phentermine ) _|CQerilliaht P-023, Alltech 017833
Ephedrine ~ 0" (\I"Cesilftiant E-024, Alltech 017403
Pseudoephedrine %O~ | Cetilliant P-035, Alltech 6013213
PMA @ O \Cérilliant P-050

2

23252 N Qtized Standards
@3 2 pare a minimum of methamphetamine,
\g/amphetamine, and ephedrine anhydride

’()
s\\é CJO(\ O derivatives. Additional standards should be
Q)

0(\ % prepared as necessary indicated by cwrent
Q) drug therapy and/or examination of
O GC/MSD data.

232522 Add 10puL of stock solution to labeled
tapered bottom centrifuge tube. Derivatize
as described in 2.3.2.7.2,

QUALITATIVE CONTROLS

2.3.2.6.1 Extracted Positive Confrol
Toxi-Control No. 2, UTAK 98814, or equivalent control
which contains both Amphetamine and Methamphetamine
in the appropriate concentrations.

23262 Extracted Negative Control
Negative Urine (Ansys 170A, Utak 88121-CDF (L) or
equivalent.)

3 Rev. 2
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PROCEDURE

23271

23272

Initial set-up

Label test tubes and GC/MSD vials with microinserts.
» Negative Control
e DPositive Control
o Appropriate Laboratory Numbers

Extraction Procedure Utilizing the 200 mg CLEAN
SCREEN® Extraction Column S

2.32.72.1 Transfer Sml. of urine ‘sheCimen, negative
urine or appropriate (Texi-Control to the
appropriate labele tube,

232722  Add 2mL 100 phosphate buffer and
vortex. Vellfgb at pH is 6.0 = 0.5, adjust
pH Wlth monobasic or dibasic

sodiu @03}31} S niecessary.
2.3.2.7.2.3 Inse1§ el SCREEN® extraction
collinn jitto Vac manifold.

232724 d ethanol to column and

Q aspirabe at <3\, Hg.
m(g I H,O to column and aspirate

2.3.2.7.25,
\

2. @7 2\ % nL of 100mM phosphate buffer (pH

S to column and aspirate at <3 in. Hg.
3 \2 7 our sample onto column and aspirate at <3
m Hg.

6\ 0@ 2q9 Wash column with 3mL DI HO and

aspirate at <3 in. Hg.

@2.7.2.9 Wash column with 1mL 100mM acetic acid
and aspirate at <3 in. Hg,

2.3.2.72.10 Wash column with 3mL methanol and
aspirate at <3 in. Hg.

2.3.2.7.2.11 Dry column for = 5minutes at 210 inches
Hg.

2.3.2.7.2.12 Open vacuum manifold, wipe collection
tips, and insert rack containing labeled
16X144mm tapered tip centrifuge tubes.

2.3.2.7.2.13 Add 3mL of elution solvent to column and
aspirate slowly, <3 in. Hg.

2.3.2.7.2.14  Add 30pL of DMF to eluate.

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

4 Rev. 2
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2.3.2.7.2.16 Add 50ul. of PFFA or HFFA, cap, and
vortex.

2.3.2,7.2.17 Heat for 20 minutes at 70°C.

2.3.27.2.18 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,

23273 Automated Extraction Procedure Utilizing 200 mg CLEAN
SCREEN® Extraction Column
232731 Refr to the followiig attached
methods/printouts, A\Q

23274 Gas  Chromatography/Mass @@trometw (GC/MR)
Analysis
232741  Inject1 pL ii\@}CfMS using the ALS.

23.2.74.2  Analy ()Ksam tract in full scan
acqul tion. er 'ﬁ attached GC/MSD
{Bod mt or current analysis

Q 6@ fam

2.3.2.7.5 Detg@ ané}e! n%&ion Criteria
% esence of a drug compound can be

O\ ,%1 lished if there are no significant
(\\ fferences in the retention time and mass
Q O\/ spectra for the sample versus that of an

authenticated standard.

* 00 EQ% Acceptable retention time window is +5%.
&

2.3.2.8 KOQ REFERENCES
2.3.2.8.1 UCT CLEAN SCREEN® Extraction Columns Application
Manual

2.3.1.8.2 Platoff, G.E., Gere, I.A. Solid Phase Extraction of Abuse
Drugs from Urine, For. Sci. Review, 3 (2):117-132; 1991.
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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 Extraction
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\
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Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confir mf\tlon
2.3.3 Extraction of Benzodiazepines Employing the Ansys® Diagnostics
Spee-Plus™ DAU Column

ﬁ

2.3.3.1 BACKGROUND Q \¥
Refer to manual section 2,4.3. %Q
‘\O
2.3.3.2 PRINCIPLE ‘b
This procedure outlines the use YS® Diagnostics, Inc
SPEC-PLUS™ 3ml SPE column ptl u{Qil of benzodiazepines
id Phase Extraction

%/plastlc and bonded-silica
impregnated on a glass f £ lazepines, a non-polar phase
(reversed phase) Ietent me: tilized. to interact effectively,

with analytes of mte at i ith interfering substances in the
urine sample. 0n~ @c of the column serves to cxtract
nonpolar comp 81 sample matrix.’

Benzodiae@nes omde conjugates to facilitate their excretion,
An er %mtlc Gydr: is required to free them from the glucuronide

su a@mle@ Fop{t®extraction of benzodiazepines, the urine is adjusted
@H 10.8 Wi
% lar character

from urine. ANSYS Technoh@es
products are manufactured
er

o)

hosphate buffer, to maximize the hydrophobic/non-
f the analyte and the sorbent, and applied to a pre-
OQ conditioned SPE column. The conditioning creates an environment which
Q allows for optimal interaciion between the sorbent and the analytes of
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 inferest 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,

2.3.3.3 EQUIPMENT AND SUPPLIES
2333.1 SPEC-PLUS™ . 3m[L, DAU SPE column (Ansys 532-DAU
or equivalent)
23332 Drybath (Fisher or equivalent)

i Rey. 2
Issued: 10/02
Benzo-SPE-DAU.doc




2'3’3'4

2.3.3.5

@Q

Toxicology Program Methods Manual

23333 Evaporative  concenfrator  (Zymark  TurboVap or
equivalent) equipped with nitrogen tank.
23334 Vacuum Manifold/pump
2.3.3.3.5 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 01@1%1@1&)
pH paper (Fisher 09-876-17 or equivale;
2.3.3.3.6 Gas chromatograph equipped with a mas selectlve detector
(HP 6890/5973 or equivalent) and a olar capillary column
with a phase composition capable, of efficiently separating
amines, alkaloids, drugs co nds and other analytes
encountered in toxicolog ecimens (e.g.  100%-
dimethylpolysiloxane or ~dia;)@l I-polysiloxane with 5%

diphenyl) <(

& O %
REAGENTS <% KQ @

Refer to Manual secti un 1 repcu ation

2.3.3.4.1 Iso hylpentane) (Fisher O-299-1 or
23342 Q)OM @,@RrpHBg

2.33.4.3 ‘015 ate Buffer, pH 10.8

2.3.3.4. 0\6 (Fisher E145-4 or equivalent)

233 5§ n Hydroxide (Fisher A669-500 or equivalent)
2. &’: 6 0 El Solvent

{\ @%mL ethy! acetate add 2ml NH,4OH, niix.

Muake Fresh.
2.33.4.7 Deionized/distilied water
233.4.8 B-Glucuronidase (Patella vulgata) Options

¢ Prepare from Patella vulgata Type L-II powder (Sigma
G8132 or equivalent)
e Prepared Helix pomatia Type H-2 Solution (Sigma

GO0876 or equivalent)
2.33.4.9 Silylation Reagent Options
o MTBSTFA /1% t-BDMCS (Pierce 48925 or
equivalent)

QUALITATIVE STANDARDS AND CONTROLS
2.3.3.5.1 Sources of Standards

2 Rev. 2
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Standards in Solution

Potential Vendors

Alprazolam Cerilliant A-903, Alltech 01427
o-Hydroxyalprazolam Cerilliant A-907, Alltech 01545
Bromazepam Cerilliant B-903, Alltech 6013563
Chlordiazepoxide Cerilliant C-022
Norchlordiazepoxide Alltech 6013433
Clonazepam Ceriiliant C-907, Alltech 017943
7-Aminoclonazepam Cerilliant A-916
Desalkylflurazepam Cerilliant D-915
Diazepam Ceritliant D-907, Alltech 017213
Estazolam Cerilliant E-901, Alitech 601560
Flurazepaim Cerilliant F-003,lltech 017953
Flunitrazepam Cerilliant E-90% Alltech 6015123

7-aminoflunitrazepam

Cerilliank AY¥11

2-Hydroxyethylflurazepam

CerillignhF-902

Lorazepam Cefiltiant 1.-901, Alltech 013583

Medazepam L Altech 013573

Midazolam — erilliant M-908
4-hydroxymidazolam o\ | Cerilliant H-902

Nittazepam G~ | @eitlliant N-906, Alltech 017933

Norcfiazepan(/\) ~ |

CCerilant N-905, Alltech 013453

Oxazepam, N

Ceuilliatt 0-902, Alltech 013703

Temazepam O\

Cerflliant T-907, Alltech 013833

Trigzplam O\~ '

«\CFrilliant T-910, Alltech 014283

—H@oxy &S?l)m \\ + Cerilliant T-911

\Q -
2.3.3.5:2 I&M

/% cated by exantination of GC/MSD data.
o) 3&% ilute 1.0mg/mL standard solution (o
x\b

25 Oug/mL with methanol.
2@93

xtracted Derivatized Standards
3.53.1 Prepare a minimum

of Oxazepam,

Q Temazepam, Nordiazepam and Lorazepam
\O TMS standards. Additional standards
Q should be prepared as necessary indicated by
cmrent drug therapy or examination of
GC/MSD data.
2.3.3.532  Add 10uL of stock solution to labeled
tapered bottom centrifuge fube. Derivatize
as described in 2.3.3.6.2.4.
23354 Extracted Positive Controls
2.33.5.4.1  Liquid Urine Control containing a minimum
of Oxazepam or Nordiazepam (BioRad 443,
Utak 88121 or equivalent)
2.3.3.542  Drug Mix Control
3 Rev. 2
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Drug Mix: Drug Mix (Alltech 601826
{Medazepam, Oxazepam, Lorazepam,
Diazepam, Temazepani, and Bromazepam}
or similar)
Negative Urine: Ansys 170A, Utak 88121-
CDF (L) or equivalent.
Preparation: Pipette 10pL of drug mixture
into ImL of negative urine.

2.3.3.543  Enzyme Controls
Conjugated Standard: Oxazepam
Glucuronide (Alltech 0154 I@Qquivalent).
Negative Urine: Ansys WNOA, Utak 88121-
CDF (L) or equivalent,\
Preparation: Pq@ 10ul of conjugated
standard into- @mL of negative urine.

Prepare two \trols to allow for both the
presence { e of glucuronidase.

2.3.3.5.5 Extracted Negatwg&ntro(
Negative Ulme %1.70&/ tak 88121-CDF (L) or

equivalent. 0
DN
\° ©

2.3.3.6 PROCEDURE s}(b O
2.3.3.6.1 In

ottom derivatization tubes and GC/MS
11c101nselts as follows for the negative control,

0()03 contxols Oxazepam Glucuronide controls (with
@ @nhout glucuronidase) and appropriate laboratory

1bers  without  prefix.  Label  tapered-bottom

g AN SCREEN® Bxtraction Column, test
é(b tub b

OQ derivatization tubes and GC/MS vials with microinserts for
QK NES derivatized standards.

2.3.3.6.2 Manual Extraction Procedure Utilizing the SPEC-PLUS™
o3ml DAU column

2.3.3.6.2.1  Sample Preparation
Transfer 1.0mL of urine specimen, negative
urine or positive control to labeled
extraction test tube.

2.3.3.6.2.2 Sample Hydrolysis
For each extraction tube:
e Add 200pL 1.0M acetate buffer, pH 3.8

4 Rev.2
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o Vortex.
o Verify that the resulting pH is
approximately 4.

e Ifnecessary adjust pH.

o Add 200uL B-Glucuronidase.
e Cap and vortex gently to mix.

e Place in 37°C laboratory oven or
waterbath for three hours.

e Allow samples to cool before proceeding
with solvent extraction. _&

2.3.3.62.3  Exiraction A\O
For each extractio
o Add 1.5111L phosphate buffer (pH
10. 8) ‘b\

L ]
0 @ * pH should be

@ If lg%h ust pH.

\(\0 00 rpm for =5 minutes.
Q it ed SPE-PLUS™.3ml-DAU

\@ \(s\\oljé@m the vacuum manifold.

> bo 00uL of methanol to the column.

(Q\‘ it for 1 minute.

\O &Q/Deoant sample into column and aspirate
(’\\ at approximately 3-5 in. Hg (10-17kPa)
) O\/ e Add 1mL of deionized water to column

O . . ,
QS and aspirate at approximately 3-5 in. Hg

o SEEN) Q)% (10-17kPa)

N O e Increase vacuum to 10-20 in. Hg (34-

68kPa) and dry extraction disc for
Q approximately 5 minutes.

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

e Add 800pL of elution solvent and apply
gentle vacuum of <3 in, Hg (10 kPa) to
aspirate the sample into the collection
tube

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

5 Rev. 2
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e Evaporate solvent to dryhcss, under a
gentle stream of nitrogen, in TurboVap
at 60°C.

2.3.3.6.24  Derivatization
o Inhood, add 100uL silylating agent.

o (Cap tubes with snap caps.

*  Vortex.

s Heat tube in 90°C dry bath for 30
minutes. S

» Remove from dry bathafd allow to cool.

s Add 100pL of isoo

e Vortex.

o Transfer derivative to labeled GC/MSD
ALS vial \%énicroinsert.

2.33.6.3 Aulomated Extraction gded tilizin SPEC-PLUS™
- 3ml DAU column,

23.1.63.1 Re@% t &/Quethods/pl intouts.
\

0\
2.33.7 GAS CHROMATOG HY&@( @CTROMETRY (GC/MS)
ANALYSIS

23371

t 1 pL into GC/MSD using the ALS.
é&nalyze sample extract in full scan
6(0' acquisition.

g\\ ‘(ggé@ Refer to GC/MSD method printout for

current analysis parameters.

@$3 372 Igection and Identification Criteria

Q) 2.3.3.7.2.1 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 standards.

¢ Acceptable retention {ime window is +/-
5%.

%

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

2.3.1.82 SPEC.PLUS™.3ML-DAU Drugs of Abuse in Urine
Extraction Applications, ANSYS Diagnostics, 1999,
6 Rev. 2
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23,183 Instructions for Urine of SPEC-Solid Phase Extraction
Columns, SPEC-PLUS™ Solid Phase Extraction Columns
with Filter, ANSYS Diagnostics, 1997.

23.1.84 Platoff, 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

2.3.4 Extraction of Benzodiazepines Employing the United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DAU Extraction

Column
4\
2.3.4.1 BACKGROUND ®\
Refer to manual section 2.4.3, %
é\o
2.3.4.2 PRINCIPLE
This procedure outlines the use o 00 T CLEAN SCREEN®
DAU Column for the exiraction f B 1720diagedines from urine The

CLEAN SCREEN® DAU CQl
combines a cationic exchan@}al
phase) to interact effecti@y, pl@ i
interest and nnmmaIL@/ith@ 'l

The retention n \an @ fo @ benzodiazepines are hydrophobic
interactions an@ pol . The nonpolar aspect of the column
serves to ct pol?/c mpounds from a polar sample matrix,?
Benzod& ines o @‘ onide conjugates to facilitate their excretion.
na s is therefore required to free them from the

Iu uroni oéug iety, For the exiraction of benzodiazepines, the
tolyzed un@ls loaded onto a pre-conditioned SPE column. The
@ondluonlng creates an environment which allows for optimal interaction
\O between the sorbent and the analytes of interest. The analyte is retained
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.

olymeric sorbent which
bic functionality (reverse
chenncally, with analytes of
ubstances in the urine sample.

2.34.3 EQUIPMENT AND SUPPLIES
23431 200 mg CLEAN SCREEN® Exfraction Column
(ZSDAU020 or ZCDAU020 or equivalent)

1 Rev. 2
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23432 Drybath (Fisher or equivalent)

23433 Evaporative  concentrator  (Zymark  TurboVap  or
equivalent) equipped with nitrogen tank.

23434 Vacuum Manifold/pump

23435 Glassware
16X 100 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-
08635 or equivalent) 6
GC/MS vial microinsert (HP 5183-20 %{quuwalent)

2.3.43.06 pH paper (Fisher 09-876-17 or equiva

2.3.4.37 Gas chromatograph equipped w1t@@1ass selective detector
(HP 6890/5973 or equivalent)-afid a nonpolar capillary
column with a phase compost 1011 capable of efficiently

separating amines, alkalqids, s compounds and other
analytes encountere é‘ to ical specimens (e.g.
100%- dimethy}polyéoxal@ imethyl-polysiloxane
with 5% dlphen%@
QQ

REAGENTS

Refer to Manual se@ .1 preparation

2.3.44.1 4 or equivalent)

23442 hyl A%\ er E145-4 or equivalent)

2.3.4.4. 3 % -292-1 or equivalent)

2 3 4 4. ilied water

hosphate buffer, pH 6.0
cetonitrile in 0.1 M phosphate buffer, pH 6.0

> 3 4 \)é
{‘S' 4 7 ucuronidase (Patella vulgata)

3.4.4.8 Sllvlation Reagent Options
s BSTFA + 1% TMCS (Pierce 38831 or equivalent)

QUALITATIVE STANDARDS AND CONTROILS
23451 Sources of Standards

Standards in Solution Potential Vendors
Alprazolam Cerilliant A-903, Alltech 01427
o-Hydroxyalprazelam Cerilliant A-907, Alltech 01545
Bromazepain Cerilliant B-903, Alltech 6013563
Chlordiazepoxide Cerilliant C-022
Norchlordiazepoxide Alltech 6013433
Clonazepam Cerilliant C-907, Alltech 017943
7-Aminoclonazepam Cerilliant A-916
Desalkylflurazepam Cerilliant D-915
Diazepam Cerilliant D-907, Alltech 017213
7 Rev. 2
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Standards in Solution

Potential Vendors

Estazolam Cerilliant E-901, Alltech 601560
Flurazepam Cerilliant F-003, Alitech 017953
Flunitrazepam Cerilliant F-907, Alltech 6015123

7-aminoflunitrazepam

Cerilliant A-S11

2-Hydroxyethylflurazepam

Cerilliant F-902

Lorazepam Cerilliant L-901, Alltech 013583
Medazepam Alltech 013573
Midazolam Cerilliant M-008
4-hydroxymidazolam Cerilliant £1-902
Nitrazepam Cerilliant N-906, Alltech 017933
Nordiazepam Cerilliant N-905, AHtech 013453
Oxazepam Cerilliant 0-902 & ltech 013703
Temazepam Ceriitiant T-907, Alltech 013833
Triazolam Cerilfiant 1910, Alltech 014283

o~-Hydroxytriazolam

CerillinT-911

Run nec
indic 1
m

O

analytical standards as
on of GC/MSD data.
andald solution to

2.345.2 Non-exiracted Standards
23.4.52.1
234522
g@t’g/n@
23453

&@ anol.

P&
O O
S 023

5 3 <2>

Non-extr a@gDD Sl andards
2.3.4. Ss@v % minimum

\@3 of Oxazepam,
am, Nordiazepam and Lorazepam

standards. Additional standards
uld be prepared as necessary indicated by
cu1rent drug therapy or examination of
GC/MSD data.
Add 10ul of stock solution to labeled
tapered bottom centrifuge tube. Derivatize
as described in 2.3.4.6.5.

Extracted Positive Controls (EPC)

Q\
QOQ 2.3.4.5.4
< 234541
234542
2.3.4.5.43

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

Drug Mix Control

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

Negative Urine: Ansys 170A, Utak 88121-
CDF (L) or equivalent.

Preparation: Pipette 10pL of drug mixture
into SmL of negative urine.

Enzyme Controls

3 Rev.2
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Conjugated Standard: Oxazepam
Glucuronide (Alltech 01541 or equivalent).
Negative Urine: Ansys 170A, Utak 88121-
CDF (L) or equivalent.

Preparation: Pipette 10pL of conjugated
standard into SmL of negative urine.
Prepare two controls to allow for both the
presence and absence of glucuronidase.

23455 Extracted Negative Control
Negative Urine (Ansys 170A, Utak SS@CDF (L) or

equivalent.) A\O
%Q}
2.3.4.6 PROCEDURE G
2.3.4.6.1 Initiaf set-up N

&
Label 200mg CLEAN S EN® Extraction Column, test
tubes, tapered-botio &riv n tubes and GC/MS
vials with microinsés as (o ' the negative control,

positive control @xazepam wonide controls (with
and without %ur%@ls d appropriate laboratory
numbers h: 1@} efix. Label tapered-bottom
derivat;'\iz?ion S an /MS vials with microinserts for
NES\@L' ati s‘%@ds.

O O ¢

mpl
ml of urine specimen, negative urine or
itiyecontrol fo extraction tube.

LY (\0
2.%. A 0 Sa Hydrolysis
6{\ o each extraction tube add:

e 2 ml B-Glucuronidase solution (pH 5.0)

2
%

Cap and vortex gently to mix.

Q e Place in 65°C laboratory oven or waterbath for three
lours.

o Centrifuge for 10 minutes at 2000 rpm and discard
pellet.

e Allow samples to cool.

2.3.4.6.5 Extraction
e Insert labeled 200mg CLEAN SCREEN® DAU column
in the vacuum manifold.
e Add 3mL of methanol to the column and aspirate at <3
in. Hg (<10 kPa). .

4 Rev, 2
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e Add 3mL of deionized water to the column and aspirate
at <3 in, Hg (<10 kPa). .

e 1mL of 100mM phosphate buffer (pH 6.0) and aspirate
at <3 in. Hg.

¢ Decant sample into column and aspirate at <3 in. Hg.

e Wash column with 2mL of deionized water and aspirate
at <3 in, Hg.

e Wash column with 2ml 20% acetonitrile in 0.1M
phosphate buffer (pH 6.0) and aspirate and aspirate at <
3 in. Hg.

e Increase vacuum to =10 in, Hg @? kPa) and dry
extraction disc for app10x1mately Inutes.

e Wash column with 2mL e and aspirate and
aspirate at < 3 in. Hg. .

e Open vacuum manifold \}Je collection tips, and insert
the collection rack amlg the labeled tapered tip
centrifuge tubes

o Add 3mL eth &ceta@)@ the sampte from the
column at < qﬁ Hgf<10 .

. Evaporat@ ver dl%s , under a gentle stream of

nitrogrg in T&@p\/ 40°C.
<
2.34.7.6 Deri s\éati N QO

In .
0 %{yi acetate.
&' %#2 silylating agent.
es with snap caps.
S \50
{\S O eat tube for 20 minutes in 70°C dry bath.

Remove from heat and allow to cool.
OQ e Transfer derivative to labeled GC/MS ALS vial with
\\ microinsert.

%

2.3.4.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
2.3.48.1 Analysis Parameters
23.4.8.1.1  Inject 1 ul into GC/MS using the ALS.
23.48.1.2  Analyze sample extract in full scan
acquisition,
23.4.813  Refer to attached GC/MSD method printout
for current analysis parameters.

23482 Detection and Identification Criteria

5 Rev. 2
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2.3.4.82.1  The presence of a drug compound can be
established if there are mno significant
differences in the retention time and mass
spectra for the sample versus standards.
s Acceptable retention time window is +/-
5%.

2.34.9 REFERENCES

23391 UCT CLEAN SCREEN® Extraction Cohm%s Application
Manual (7g)
0\0
23392  Platoff, G.E., Gere, I.A. Solid Pha@@xﬂ‘action of Abuse
Drugs from Urine, For. Sci. Revi@ (2):117-132; 1991.

.\0

6 Rev. 2
Issued: 10/02
Benzo-SPE-UCT.doc



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
2.3.4 Extraction of Benzodiazepines Employing the United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® D Extraction
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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 Extraction of Benzoylecgonine Employing the SPEC-PLUS™.DAU

Extraction Colamn, %i

)
2.3.5.1 BACKGROUND A
Cocaine is a naturally occurring alkaloid derive 1 leaves of the South
American shrub, Erythroxylon coca. Cocai also can be produced

nervous system due to its mechanism o jon, which involves blocking
% ine is used licitly as a
cts of cocaine include

synthetically. Cocaine is one of the mownt stimulants to the central

reuptake of stimulatory nemotlansmﬁe
local anesthetic in ophthalmology

an increased mental awarene nd ale sense of clarity and
feelings of clation. The ﬁct det %Xock Holmes used cocaine
for its transcendently sti Satin n clarifying properties fo the
displeasure of Doctcn 1 drugs, the effects of cocaine
depend on the do 1 1 ch it is taken and the route of
administration. t factors include the setting or

upillary dilation, restlessness, dizziness,

cncumstances Wlnc{? is used and the expectations of the user.

Side effec;é\an

dyskmex em@Qy oifa, and paranoia. Additional major side effects
n

of co us& equence of discontinued use. If the user does not
ns 1 t hey may experience increased anxiety, agitation,
§8NEss an dlstulbance of normal sleep patterns, which leads to

Cfatigue. Due to these effects following cocaine use, an individual's ability
OQ to operate a motor vehicle is impaired both during and following cocaine
use,

Routes of administration of cocaine 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 varfous arylhydroxy- 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, cocaethylene is produced via transesterification when cocaine
and ethanol are ingested concurrently.

1 Rev. 2
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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 sirong 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 pretreatmen éﬁl 0.1M HCI
ensures that the nitrogen group on the ecgonine po@éﬂ of the cocaine
molecule (pKa 8.6) bonds ionically to the sorbe or the extraction of
benzoylecgonine the urine is adjusted with a phoﬁ.@mte buffer to maximize
the ionic character of the analyte. The sa is then applied to a pre-

conditioned SPE column. The conditioni Sieates an environment which
allows for optimal interaction betwee& sotbent and the analytes of
interest. The column is subsequen @gsheﬁﬁég{le aqueous solvent, to
selectively remove matrix componehts an@jh erfering substances from the
column. Next, the column is ‘QhQOQ to @aovgﬂ%s of solvent, When the
column is dry, the analyte tergsfare ered from the colunm with
a basic organic solvent Yixture ihg the eclution from the SPE
column the extract is k@vatis&bl rmation on the GC/MSD.

X

EQUIPMENT Lkzgo

2353.1 \Q@E )g{w/‘{ 11 DAU column (Ansys 532-DAU or
D e ent

2.3.5;{3\&b @baéﬁhm‘ or equivalent)

23.53)

Y ive concentrator (Zymark TurboVap or
alent) equipped with nitrogen tank.

é. 534 cuum Manifold/pump
OQ 2.3.53.5 Glassware
A\

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)
2.3.53.6 pH paper (Fisher 09-876-17 or equivalent)
2.3.53.7 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.
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100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane
with 5% diphenyl)

2.3.5.4 REAGENTS

Refer to Manual section 2.6 for solution preparation

23.54.1 Methanol (Fisher A412-4 or equivalent)

23542 Rthyl Acetate (Fisher E145-4 or equivalent)

23543 50% Methanol/water

2.3.5.4.4 0.1M Hydrochloric Acid

23545 Elution Solvent
Mix 80mL ethyl acetate with 20mL methe)@

23.54.6 Silylating Agent (select from)
. MSTFA/1% TMCS (Pierc #@915 or equivalent)
. BSTFA/1% TMCS (PieEc) 8831 or equivalent)

2.3.55 QUALITATIVE STANDARDS AN &N@)LS
2.3.5.5.1 Sources for Standalds
Standard (ith(efg‘,noI),-, Po( }N’ Vendors
Benzoy}e}g‘o‘ﬁm afiant B-004, Alltech 018203
2.3.5.5.2 Non-e 1 Standards (NES

2%‘5\ ledQ uL  of benzoylecgonine stock
u

on to labeled tapered bottom centrifuge
O & e. Derivatize as described in 2.3.5.7.2.

2.3.5.5. 3 fSQ Exif itive Controls
S\ ud control which contains benzoylecgonine in the
@) 0’(\1{3 16'9 3te concentrations. (UTAK 66812-C or equivalent)

2& 5.5.4 §:zcted Negative Control
@K eative urine (Ansys 170A, Utak 88121-CDF (L) or

Q equivalent.)
Q¥
2.3.5.6 PROCEDURE

2.3.5.6.1 Initial set-up
Label the test tubes and GC/MS vials with microinserts for
Negative Urine Control, Positive Urine Control and
Appropriate Laboratory Numbers.

Label tapered tip centrifuge tubes  for Negative Urine
Control, Positive Urine Control, NES and Appropriate
Laboratory Numbers.

23,562 Exiraction Procedure Utilizing SPEC-PLUS™-DAU
Extraction Column

3 Rev.2
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235621  Transfer 1mL of urine specimen, Negative
Control or Positive Control to an appropriate
labeled test tube.

235.622  Add lmL 0.IM HCl and Vortex.

2.35.6.2.3  Insert fabeled SPEC-PLUS™-DAU
extraction colunm into vacuum manifold

2.35.62.4  Add 200pL of methanol to colummn and wait
for one minute.

2.3.5.6.2.5  Pour sample onto column and aspirate at 3-5
in. Hg (10-17 kPa)

23.562.6  Add 500pL of 0.IM HQX% column and
aspirate at 3-5 in. Hg ( kPa)

2.3.5.62.7 Add 500pL of (% methanol/water to
column and aspd,l) at 3-5 in. Hg (10-17
kPa).

235628  Increase v @‘;?m to 10-20 in. Hg. (34-68
kPa) an@'{@ Q. ion disc for 25 minutes.

2.3.5.62.9 Opel L 10 fold, wipe collection
ti @ an llection holding rack

\ 6X144mm tapered tip
Ocenritirge @
2.3.5. 6 g 0 f elution solvent to column and

65@2\ Iw@s
P

© O
6’0 2@‘3‘ o

(\ 2.13
& S

n owly at <3 in. Hg (10kPa).

¢ vacuum to 5 in. Hg (17 kPa) to
ist final amount of elution solvent
ough the disc.

Remove collection vials with elutes from
rack.

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

Q 2.3.5.6.2.14 Add 25uL of ethyl acetate.
KO 2.3.5.6.2.15 TIn the hood add 25pL of silylating agent.
1% 2356216 Cap.
2.3.5.6.2.17 Vortex.
23.5.6.2.18 Heat for 15 minutes at 90°C.
2.3.5.6.2.19  Cool to room temperature
2.3.5.6.2.20 Transfer to the appropriately labeled ALS
vial,
2.3.5.6.3 Automated Exfraction Procedure Utilizing
SPEC.PLUS™.DAU Extraction Column
73563.1 Refer to the following  attached
methods/printouts.
2.3.5.64 Gas Chromatography/Mass _ Spectrometry (GC/MSD)
Analysis
4 Rev. 2
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2.3.5.7

2.3.5.6.5
2.3.5.6.5.1
2.3.56.52
REFERENCES
2.35.7.1
ANSYS, 1997
2.3.5.72 SPEC-PL

235641

2.3.5.642

Toxicology Program Methods Manual

Inject 1uL into GC/MSD using the ALS.

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

Detection and Identification Criteria

The presence of a drug compound can be
established if there are significant
differences in the retentipndtime and mass
spectra for the samp E&versus that of an
authenticated stan

Acceptable 1etent1 1me window is £5%.

Automated SPEC® %‘@ @Extiactlon Protocols for
Drugs of Abuse USI% e™ SPE Workstation,

Exir. actl@ p

ugs of Abuse in Urine
on ys 1999
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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 Extraction of Benzoylecgonine Employing the SPEC.PLUS™.DAU

Extraction Column.
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Idaho State Police
Forensic Services
T0x1cology Scctlon

Section Two
Urine Toxicology

23 Solid Phase Extraction (SPE) Methods for GC/MSD Confir mation
2.3.6 Extraction of Benzoylecgonine Employing United Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® DA% Extraction

Column. g
\

2.3.6.1 BACKGROUND
Cocaine is a naturally occurring alkaloid der 1v€51 ‘om leaves of the South
American shrub, E1ytlnoxylon coca, Co is also can be produced
synthetically. Cocaine is one of the m tent stimulants to the central
nervous system due to its meChamSI acti% hich involves blocking
reuptake of stimulatory nemotlan hitter

gﬁﬁle is used licitly as a

local anesthetic in ophthalmolog@ ThesQ iti ects of cocaine include

an increased mental aware eltl a sense of clarity and
feelings of elation. The ellock Holmes used cocaine

for its transcendentl n u 1 fd clarifying properties to the
displeasure of Do topy: 1 all drugs, the effects of cocaine
depend on the hlch it is taken and the route of

admlmsna’tmno Ot )§ ant factors include the setting or
circumstan n 1 tl@ 1g is used and the expectations of the user.
Side n pupillary dilation, restlessness, dizziness,'

dysk s1a, oria, and paranoia. Additional major side effects
in a1© nsequence of discontinued use. If the user does not
nmlstel t! ug, they may experience increased anxiety, agitation,

Q estlessness and the disturbance of normal sleep patterns, which leads to
O 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 alylhydloxy- and arylhydroxymethoxy- metabolites. The dur ation
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 fransesterification when cocaine and ethanol are ingested
concurrently.
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Issued: 10/02
Benzoylecognine-SPE-UCT.doc




2.3.6.2

2.3.6.Q

Toxicology Program Methods Manual

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 chemically, with
analytes of interest and minimally with interfering substances in the urine
sample.

The cation exchanger will allow the anionic sorbent ( - ) to %1(1 to cations.
Additional retention mechanisms include hydrophobic_dntcractions and
polar adsorption. The nonpolar aspect of the columnSserves to extract
nonpolar compounds from a polar sample matrix.? & cation exchanger
component of the phase is effective for compo which are present in
the urine sample in a cationic form bondu@ ionically to the sorbent.

For the extraction of cocaine and benzo e the urine is adjusted to
pH 6 with a phosphate buffer to 1m1 ionic character of the

analyte, and loaded onto a pre- con ione ’Svmn The conditioning
creates an environnient whwh op mtelactlon between the
sorbent and the anaiytes nter yte is retained by ionic
interaction of the amin )@;Q\ present on the drug and the

anionic sulfonic aci exc 1 the sorbent. The column is
subsequently wash %ﬁl weak aqueous buffer, to selectively
remove matnx ar erfering substances from the column.
The wash al ist & Q{ophobic and adsmption interactions but
not the 1 ly {Qﬂx rial, Next, the column is dried to remove
traces ue and~epganic solvents. When the column is dry the
anal of est recovered from the column with a basic 01ganic
o%?nt 1111X§ wing the elution from the SPE column the extract is
Eéf atized for @1 irmation on the GC/MSD.

EQUIPMENT AND SUPPLIES

2.3.6.3.1 200 mg CLEAN SCREEN®  BExtraction Column
(ZSDAU020 OR ZCDAU020 ot equivalent)

2.3.6.3.2 Drybath (Fisher or equivalent)

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

23634 Vacuum Manifold/pump

2.3.6.35 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)

2 Rev. 2
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GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
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 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- polysﬂo%ane with 5%

diphenyl
phenyl) \OQ
~\
o
2.3.6.3 REAGENTS %)
Refer to Manual section 2.6 for solution prepqtation
2.3.64.1 Methylene Chloride (Flshm P(’ 4 or equivalent)
23642 Isopropanol (Fisher Aw q%;valent)
23.643 Ammonium Hydrox; h 500 or equivalent)
2.3.6.44 Methanol (Ftshe1 A 1
2.3.2.4.5 Ethyl Acetate (F %ﬁ (@%ﬂ\falent)
2.3.6.4.6 Deionized/di (@
2.3.6.4.7 100mM Phegspha ffer
2.3.64.8 100mMEC

N O
2.3.649 Eluti olv,
ine

i nguet chloride, 20mL isopropyl alcohol,
@nd 2 Dam hyd1ox1de
2.3.6.4. 1%\%11 xﬁ ent (select from)

% TMCS (Pierce#48915 or equivalent)
QQ B 1% TMCS (Pierce#38831 or equivalent)

\
2.3.6.5 QQQUALITATIVE STANDARDS AND CONTROLS
QQ 2.3.6.5.1 Sources for Standards

Standards (in solution) Potential Vendors
Benzoylecgonine Cerilliant B-004, Alltech 018203
Cocaine Cerilliant C-008, Alltech 018003
Ecgonine methyl ester Cerilliani E-001, Alltech 014553
Norcocaine Cerilliant N-005, Alltech 6015353
Cocaethylene Cerilliant C-010, Alltech 6015363
Norcocaethylene Cerilliant N-024

2.3.6.5.2 Non-extracted Standards
2.3.6.5.2.1 Run necessary analytical standards as
indicated by examination of GC/MSD data.
23.6.5.22 Dilute 1.0mg/mL standard solution to
250ug/mL with methanol.
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23653

2.3.0.54

2.3.0.5.5
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Non-extracted Derivatized Standard (NES)

236531 Add 10uL of benzoylecgonine stock
solution to labeled tapered bottom centrifuge
tube. Derivatize as described in 2.3.6.7.2.

Bxtracted Positive Controls

Liquid Urine Control which contains benzoylecgonine in

the appropriate concentrations. (UTAK 66812-C or

equivalent)

Exiracted Negative Control

Negative Urine (Ansys 170A, Utak 8812‘%CDF (L) or

equivalent.) ()

Ny

PROCEDURE %6
2.3.6.6.1

2.3.6.6.2

Initial set-up
Label the test tubes and GC v1als with microinserts for

Negative Urine Confy &ve Urine Control and
Appropriate Labor at& umb

Label tapered ti &’@m;fu@ é for Negative Urine
Contfrol, Positly , NES and Appropriate
Laborator: nbe@& \5

Extracih Proveturd Diilizing 200mg CLEAN SCREEN®

3.6.0 ‘ansfer SmL urine specimen, Negative
e

ontrol or Positive Control to an appropriate

Q)
(\ Q/ labeled test tube.

O AV
,{@Bq%@ Add 2mL 100mM phosphate buffer and

Q) Vortex. pH should be 6.0 + 0.5. Adjust pH

O as necessary with 100mM monobasic or
dibasic sodium phosphate.

23.6.6.2.3  Insert labeled CLEAN SCREEN® extraction
column into vacuum manifold.

236624 Add 3mL of methanol to colunn and
aspirate at <3 in. Hg to prevent sorbent
drying.

23,6625  Add3mL of DI H,0 to column and aspirate
and aspirate at <3 in. Hg,

236626  Add 1lmL 100mM phosphate buffer (pH 6.0)
to column and aspirate at <3 in, Hg.

23,6627 Load sample onto column at 1 to 2
mL/minute.

2.3.6.6.2.8 Wash column with 2mL DI H;O and
aspirate at <3 in. Hg.
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23.6.62.9 Wash column with 2mL of 100mM
hydrochloric acid and aspirate at <3 in. Hg,

2.3.6.6.2.10 Wash column with 3ml, of methanol and
aspirate at <3 in. Hg.

2.3.6.6.2.11 Dry column by aspirating at > 10 in. Hg for
2 5 mmutes.

2.3.6.6.2.12 Open vacuum manifold, wipe collection
tips, and insert collection holding rack
containing the 16X144mm tapered tip
centrifuge tubes, )

2.3.6.6.2.13  Add 3mL of elution soly {10 column and

aspirate slowly, <3 in, OkPa).
2.3.6.6.2.14 Remove collection @ls with elutes from
rack.
2.3.6,6.2.15 Evaporate to d‘@bss under a gentle stream
of nitrogen aQé 40°C

2.3.6.62.16 Add som@myl
2.3.6.62.17 In fun@ é.) Sm\L silylating agent.

2.3.6.6.2.18
2.3.6.62.19 %x @ Q,
2.3.6.6.2. &ea ites 70°C dry bath,
2.3. 662é w@@ve tom dry bath and cool to room
@\% 2 b‘l‘la@ec@ to the appropriately labeled ALS
&o » <&

2.3.6.7. <6® % traction Procedure Utilizing 200mg CLEAN
ERNY exfraction column,

2.3.6.7.5

0() %ﬂ 1 Refer to the following  attached

methods/printouts.

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

Analysis
2.3.6.7.4.1  Inject 1 uL into GC/MS using the ALS.

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

Detection and Identification Criteria

2.3.6.7.5.1 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.

2.3.6.7.52  Acceptable retention time window is +5%.
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2.3.6.8 REFERENCES
2.3.6.8.1 UCT CLEAN SCREEN® Exraction Columns Application
Manual.
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2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.6 Extraction of Benzoylecgonine Employing TUnited Chemical
Technologies (UCT) 200 mg CLEAN SCREEN® D Extraction

Column, - O
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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
2.3.7 Extraction of Codeine and Morphine Employing the SPEC-PLUS™ DAU
Extraction Column.

N
2.3.71  BACKGROUND "
Morphine and codeine are natural derivatives of opium poppy, Papaver

somiferum. Opium contains several alkaloids including morphine, codeine and
papaverine. Codeine is the phenolic methyl ethépof morphine while heroin is a
diacetyl derivative. Classified as opiates, eina and morphine are used
therapeutically primarily as analgesics and @ptitu . While both morphine and
codeine have potential for abuse, the illic drug, 'c%&)ntinues fo be the second

0). The effect these opiates

most widely abused drug in the Unite ies %A
i ¢ific receptor sites within the

exhibit is dependent upon their intéxactio it
central nervous system {CNS). I@ iti&é@ Ipesia and cough suppression, effects
depression, sedation, reduced GI

of opiate use include eupl@yia, {?f)r
motility/constipation, h rmi% V. a, miosis, bradycardia, nausea, and
physical tolerance and nd%@t Q/

A O f &

A
Compound | Sde ¢ ﬁ!gef)mrlAction Metabolites

Codeine s\\&*{/lele) Cy‘g'onist, . morphine, norcodeine
~ OV 0 agonist

Morphine | ™/ s@‘!‘R @'J 1L agonist, minor quantities normorphine
@ Rox Kk agonist,

MS in & agonist

at

PN

@efo‘m --------- 11 agonist, 6-monoacetylmorphine, morphine, small
Q K agonist, quantities of codeine (addicts)
3 agonist
2.3.7.2 PRINCIPLE

This procedure outlines the use of the ANSYS® Diagnostics, Inc SPEC-PLUS™
3ml 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) 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. Codeine and

1 Rev, 2
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2.3.7.4
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morphine form glucuronide conjugates to facilitate their excretion. Prior to
extraction, an enzymatic hydrolysis 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 environment which allows for optimal interaction between
fhe 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 interest are @oveted from the
column with a basic organic solvent mixture. Following th tion from the SPE

column the extract is derivatized for confirmation on the\ SD.
&°
EQUIPMENT AND SUPPLIES O

N
23731 SPECPLUS™-DAU extracti@%column. (Ansys 532-DAU or

equivalent) *
N

N
2.3.732 Drybath (Fisher or equi fent) @) /%m
2.37.33 Evaporative concen@t r gahalg thoVap or equivalent)

equipped with nittefen tanig Q/
23734 Vacuum Manj ung\o @
2.3.7.3.5 (Glassware \5

vare N
16X100 bes{Figher-14-961-29 or equivalent)
16X 1 tapered entrifuge tubes (Fisher 05-538-41C or

equivatént) N\ %
S(@ C i%ifzx() -538-41N or equivalent)
b‘@cfﬁﬁlt nYated Liquid Sampler (ALS) vials (HP 5182-0865 or
$\\ equivale @
®) 6%&%2&1 microinsert (HP 5183-2088 or equivalent)

3436  pHpape: (Fisher 09-876-17 or cquivalent)

2.3
6@‘7.3.7 Gas-¢hromatograph equipped with a mass selective detector (HP
O

Q\

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
2.3.74.1 Methanol (Fisher A412-4 or equivalent)
2.3.7.4.2 Ethy! Acetate (Fisher E145-4 or equivalent)
23743 Ammonium Hydroxide (Fisher A669-500 or equivalent)
23.7.4.4 1.0M Acetate Buffer (pH 3.8)
2.3.7.4.5 0.1M Acetic Acid
2.3.7.4.6 1.5M Acetic Acid
2.3.7.4.7 1.5M Phosphate Buffer (pH 10.8)
2 Rev. 2
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237438 Elution solvent
Mix 80mL of ethyl acetate, 20mL methanol and 2 mL ammonium
hydroxide.

2.3.74.9 B-Glucuronidase Options

¢ Prepare from Patella vulgata Type L-II powder (Sigma G8132

or equivalent)

o Prepared Helix pomatia Type H-2 Solution (Sigma GO876 or

equivalent)
2.3.7.410 Silylation Reagent Options
e MSFTA (Pierce 48910 or equivalent) @6
A
QUALITATIVE STANDARDS AND CONTRO%@
23.7.51 Sources of Standards .
Standards (in solution) Ag\vPatemiai Vendors
6-Acetylmorphine @ LCerilliaht A-009
y4 VK Aow% 5
Codeine Y (g?ﬂl‘i‘;g C006, Alitech
yd e&@ 2 S%Qm Hliect
Dihydroco f Cedilliant  D-019,  Alltech
oo S i =
Fenfany crilliant ~ F-013,  Alltech
x% \(s\\' OC) 013993
(b ergly Cerilliant  H-038,  Alltech
d,\ ‘\o;@ . Q 013653
- }@Q‘ 1o Cerilliant H-003
6‘{5\(\0 (’% o ftect
vdronibpphone Cerilliant  H-004,  Alltech
5\\ O ({1\/ 013553
O ethadone Cerilliant ~ M-007,  Alltech
*O D AQ)%W 018023
<\ Qv Morphine Cerilliant  M-005,  Alitech
%) 018033
OQ Oxycodone Cerilliant  0-008,  Alltech
Qﬂ 013543
Oxymorphone Cerilliant  0-004, Alltech
013983
2.3.7.53 Non-extracted Derivatized Standards

2.3.7.53.1 Preparc a minimum of Morphine, Codeine, and
Hydrocodone TMS standards. Additional standards
should be prepared as necessary indicated by
current drug therapy or examination of GC/MSD
data.

237532  Add 10ul of stock solution to labeled tapered
bottom centrifuge tube. Derivatize as described in
2.3.7.6.5.

23754 Fxiracted Positive Controls (EPC)

3 Rev.2
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737541  Liquid Urine Control containing a minimum of
Morphine and/or Codeine (BioRad 478, Utak
66812-C or equivalent)

237542  DrugMix Control
Drug Mix: Alltech 601827 {Codeine, Morphine,
Hydromorphons, Oxycodone, Nalorphine and
Diacetylmorphine} or equivalent
Negative Urine: Provided by FS employees, Ansys
170A, Utak 88121-CDF(L) or equivalent.
Preparation: Pipette 10uL of dmg mixture into
5ml. of negative urine. O

237543  Enzyme Controls S?\

Conjugated Sta%@ Morphine-3p-D-
ghucuronide (Alltec he/ml] M-031, [100pg/mi]
M-018, or equiva
Negative Uri

tovided by FS employees, Ansys
170A, Ut 21- (L) or equivalent.
Prepar:&on: ipett &LL of conjugated standard

into of mggati ‘@me. Prepare two controls to
a fo ot presence and absence of
FLAER

2.3.7.5.5 et '}% o)

1< Urit *Ansvs 170A, Utak 88121-CDF (L) or equivalent.)
>

AN
2.3.7.6 PROCEE(&UO(\ \g/
\'A bo‘

Q follows for derivatized extractions (TMS) for the negative control,
Qﬁo positive controls, Morphine—3B-D-glucuronide controls (with and

C.PLUS™.DAU extraction column, test tubes, tapered-
Y derivatization tubes and GC/MS vials with microinserts as

without glucuronidase) and appropriate laboratory numbers
without prefix. Label tapered-bottom derivatization tubes and
GC/MS vials with microinserts for NES derivatized standatds.

23.7.6.2 Sample Prepatation
e Transfer 1.0mL urine specimen, negative urine or positive
control to extraction tube.
e Add 200uL of 1.0M acetate buffer (pH 3.8)
¢ Vortex.
s pH should be approximately 4, adjust if necessary using 0.1M
acetic acid or KOH.

2.3.7.6.3 Sample Hydrolysis
e To each extraction tube add:

4 Rev. 2
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o 200 pl B-Glucuronidase solution

Cap and vortex gently to mix.

Place in 60°C laboratory oven or waterbath for two hours.
Allow samples to cool

Add 1.0mL of phosphate buffer (pH 10.8)

The resulting pH should be approximately 9.

Adjust pH as necessary.

Centrifuge for 5 minutes at 3000-3500 rpm

Extragtion @6

Tnsert labeled SPEC.PLUS™-DAU e&s@btmn column in the
vacuum manifold.

Add 200uL of methanol to th lumn and wait for one
ninute. ‘\Q

Decant sample into colurgﬁhnd aspirate at 3-5 in. Hg (10-
17kPa). ‘

Wash column with Q&llo aspn ate aspirate at 3-5 in.
Hg (10-17kPa)

e 500pL of %ZC@N&@

e 500p
nem
vagcy (;620 in. Hg (34-68 kPa) and dry

s 500
Incr
X im\ fo minutes.
lu@amfold wipe collection tips, and insert the
containing the labeled tapered tip centrifuge

pen

CO%&JOB

(\Qldc%@LL elution solvent to the column and aspirate at <3 in.

I—% 0 kPa) to aspirate solvent through disc into collection
Inmease vacuum to Sin. Hg (17kPa) to assist final amount of
elution solvent through disc.

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

Derivatization

e & & & &

In fume hood, add SOpL of silylating agent and 50pL ethyl
acetate.

Cap tubes with snap caps.

Vortex.

Heat tube for 20 minutes in 60°C dry bath.

Remove from heat and allow to cool.

Transfer derivative to labeled GC/MSD ALS wvial with
microinsert.

Automated Extraction Procedure Utilizing SPEC-PLUS™ - 3ml

DAU column.

5 Rev. 2
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237661  Referto the following attached method/printouts,

2,377 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
2.3.7.7.1 Analysis Parameters
23.8.7.1.1  Inject 1 uL into GC/MSD using the ALS.
238712  Analyze sample extract in full scan acquisition.
238713  Refer to attached GC/MSD method printout for
current analysis par ameters. &

0@
2.3.7.7.2 Detection and Identification Criteria A\
2.3.8.7.2.1 The presence of aaﬁhg compound can be

established if there o significant differences in
the retention tim@gﬁ mass spectra for the sample
versus standar

. Acce& ete@‘én time window is +/- 5%.

2.3.7.8 REFERENCES
2.3.7.8.1 Automated S @ xtlactlon Protocols for Drugs of
Abuse Us;\i@the R 1a SPE Workstation, ANSYS, 1997.
2.3.78.2 SPE@U @U Drugs of Abuse in Urine Extraction
1cat1 999.
2.3.7.83 \b{% ﬁﬁ osmon of Toxic Drugs and Chemicals in Man st
h Toxicology Institute, 2000.
ﬁ Hu@ison TA & Shahan DR (Eds): DRUGDEX® System.
Q MICROMEDEX, Inc., Greenwood Village, Colorado (Edition
QQO expires [12/011).
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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
238 FExtraction of Opiates Employing the United Chemical Technologies

2.3.8.1

(UCT) 200 mg CLEAN SCREEN® DAU Extracti% Extraction
Column,
BACKGROUND \A
. : o <"
Morphine and codeme are natural derivatives of tl@oplum poppy, Papaver
somiferum. Opium contains several alkaloids ‘®11di11g morphine, codeine
and papaverine. These natural products lead ﬁ&he development of numerous
synthetic analgesics. Narcotic analgesi({@a e di&gded into 3 classes, the
phenanthrenes (morphine, codeifg) @c one, pentazocine),
phenylipiperidines (meperidine, fent %, and, ibe phenydheptanes (methadone,
propoxyphene). As illustrated & clgg‘beio se effects of opiate class
on

drugs are dependent upon in il Wfic receptor sites within the
central nervous system (CNSY In adéx%n ahilgesia and cough suppression,
effects of opiate use ix@ude \@10" espiratory depression, sedation,
reduced Gl 1110%&@0113@&0 ypothermia,  dysphoria, miosis,
bradycardia, nausea, and I@@éﬁl@@nce and dependence.

£

PN\

Compound W‘ade&@ne @e}epton’ Metabolites Therapeutic |
N a N VYAction uses
Buprenorp@l\v Rubrerex O V1 agonist, Norbuprenorphine maderate-
(@ )N ‘\< g G) K antagonist severe pain
Bu@ami Ng « agonist, 3-hydroxybutorphanol, moderate-
Q. St §® 1L antagonist norbutorphanol severe pain
so’deine TylcnojijW 11 agonist, morphine, norcodeine mild-moderate
5 agonist
Dihydrocodeine Paracodin® 1l agonist dihydromorphine, mild-moderate
nordihydrocodeine
Fentanyl Sublimaze® | agonist despropionylfentanyl, moderate-
norfentanyl, severe
hydroxyfentanyl,
hydroxynorfentanyl
Heroin NA in US |t agonist 6-acetylmorphine, —
morphine, normorphine
Hydrocodone Hycoda?oi | agonist hydromorphone, moderate-
Vieadin® norhydrocodone, severe
® dihydrocodeine
Codong} , hydromorphol
Lortab
Hydromorphone Dilaudid® [t agonist hydromorphol ‘ moderate-
severe
Levorphanol levo- | agonist, norlevorphanol moderate-
dromoran® ¥ agonist SCVEIe
Meperidine Dememkﬁ L agonist normeperidine moderate-
severe
i Rev. 2
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Compound Trade Name Receptor/ Metabeolites Therapentic
Action uses
Methadone Dolophine®, 1 agonist methadol, normethadol, Detoxification
Methadose” EDDP, EMDP
Morphine MS-IR 11 agonist, normorphine moderate-
Roxanol K agonist, severe
5 agonist
Nalbuphine Nubain & K agonist, nornalbuphine moderate-
o agonist, severe
1 antagonist
Oxycodone Percoloneﬁr | agonist oxymorphene, moderate-
Rexicodon e®, noroxycodone d severe
. ® P
Oxycontin, <
@ .
Oxy N
Oxymorphone Numorphaﬁé | agomnist G-oxymorphol \\‘ moderate-
f‘AQ severe
Pentazocine Talwin® 1t agonist, cis- and trans-«/ moderate-
K agonist, hydrox zocine, frans- | severe
& agonist carbog tazocine
Propoxyphene Dawon? W agonist no@\p‘oxy&ne, mild-moderate
Darvocet” y K A .
Tramadeol Ultramw }L agonist Y “norf@hiadol, moderate
Q| &
& g
PRINCIPLE Q& C)\>
2 nes ok .

This procedure outliftes th@tse
extraction colunnijor

SCREEN®

c
cationic\&uan &1 &
interact 'Q@, \éﬁ
and é\a%)im i er
x&llanger
6\\fention

OQ adsorption.
<

me:

ful

ect

b

il

X
) yihi

UCT 200 mg CLEAN SCREEN
tractien of Opiates from urine. The CLEAN
a copolymeric sorbent which combines a
drophobic functionality (reverse phase) to

ally and chemically, with analytes of interest
fering substances in the urine sample. The cation

n anionic sorbent { - ) to bind to cations. Additional
risms include hydrophobic interactions and polar

Opiates form glucuronide conjugates to facilitate their excretion, Prior fo
extraction, an enzymatic hydrolysis is required to free them from the
glucuronide sugar moiety. For the extraction of opiates, the hydrolyzed
urine is adjusted with a low pH acetate buffer, to maximize the ionic
character of the analytes and the sotbent. 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 {o remove traces of agueous and

2 Rev.2
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organic solvents. When the column is dry the analytes of inferest 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.

EQUIPMENT AND SUPPLILES

2.3.83.1 200mg CLEAN SCREEN® extraction column (ZSDAU020
OR ZCDAU020 or equivalent)

23832 Drybath (Fisher or equivalent) )

2.3.83.3 Evaporative  concentrator  (Zymark O@urboVap or
equivalent) equipped with nitrogen tm{Q\

23834 Vacuum Manifold/pump %)

2.3.8.3.5 Glassware %
16X 100 Test Tubes (Fisher 4\@61 29 or equivalent)
16X144mm tapered tlp c fuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fishel Q@A Q uivalent)

GC/MS Autom;?' m@ ALS) vials (HP 5182-
0865 or equiv
GC/MS vi ibxo ’@( 3-2088 or equivalent)
2.3.8.3.6 pH papet shel&é r equivalent)
2.3.8.3.7 Gas c ato ed with a mass selective detector
90/ @3 ivalent) and a nonpolar capillary
nn @1 se composition capable of efficiently
185, alkaloids, drugs compounds and other

pa
6(0 a ‘§ @tmtewd in toxicological specimens (e.g.
\ \efhylpolysﬂoxane or 95%-dimethyi-polysiloxane
% diphenyl}
{\

REAGENTS

Refer to Manual section 2.6 for solution preparation

23.8.4.1 Methano! (Fisher A412-4 or equivalent)

2.3.8.4.2 Methylene Chloride (Fisher D37-4 or equivalent)

2.3.8.43 Isopropanol (Fisher A416-1 or equivalent)

2.3.84.4 Ammonium Hydroxide (Fisher A669-500 or equivalent)

2.3.8.4.5 Ethyl Acetate (Fisher E145-4 or equivalent)

2.3.84.6 Deionized/distilled water

2.3.8.4.7 1.0M Acetate Buffer (pH 5.0)

23848 100mM Phosphate Buffer (pH 6.0)

2.3.8.4.9 100mM Acetate Buffer (pH 4.5)

2.3.8.4.10 IN NaOH

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

3 Rev. 2
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2.3.8.4.12 B-Glucuronidase (Patella vulgata)
2.3.8.4.13 Silylation Reagent
BSTFA + 1% TMCS (UCT SBSTFA-1-1, Pierce 38831 or

equivalent)
2.3.85 QUALITATIVE STANDARDS AND CONTROLS
2.3.8.5.1 Sources of Standards
Standards (in solution) Potential Vendors

6-Acetylmorphine Cerilliant A-009 D
Codeine Cerilliant COQG, Atltech 018013
Dihydrocodeine Cerilliant D019, Alltech 017773
Fentanyl Cerillians@013, Alltech 013993
Heroin CerillieH-038, Alitech 013653

Hydrocedone Cerifliant H-003

Hydromorphone @enstliant H-004, Alliech 013553
Methadone A\Cerilliant M-007, Alltech 018023
Morphine _ LY Cerjtiiant M-005, Alltech 018033
Oxycodone (Y |(Erilliap0-008, Alltech 013543

Oxymorphone, * NCerilliang O-004, Afltech 013983
é O é

inimum of Morphine, Codeine,

rocodone  TMS  standards.

Additional standards should be prepared as

O\\® &%y}r igdicated by current drug therapy
“examination of GC/MSD data.

2 §\5 Q/Adcl 10l of stock solution to labeled

tapered bottom centrifuge tube. Derivatize

;\\
\5(\ Q)% as described in 2.3.8.6.5.

Vot Somegrsi
@?3.8.5.4 racted Positive Controls

Q) 2.3.8.5.4.1  Liquid Urine Control containing a minimum
< of Morphine and/or Codeine (BioRad 478,
Utak 66812-C or equivalent)
2.3.8.54.2  Drug Mix Contro}
Drug Mix: Alltech 601827 {Codeine,
Morphine, Hydromorphone, Oxycodone,
Nalorphine and Diacetylmorphine} or
equivalent
Negative Urine: Ansys 170A, Utak 88121-
CDF(L) or equivalent.
Preparation: Pipetie 10pL of drug mixture
into SmL of negative urine.
2.3.8.54.3  Enzyme Controls
Conjugated Standard: Morphine-33-D-
glucuronide (Alltech [lmg/ml] M-031,
[100pg/ml] M-018, or equivalent)
4 Rev. 2
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Negative Urine: Ansys 1704, Utak 88121-
CDF(L) or equivalent.

Preparation: Pipette 10ul. of con}ugated
standard into Sml. of negative urine.
Prepare two controls to allow for both the
presence and absence of glucuronidase.

2.3.8.5.5 Extracted Negative Control
Negative Urine (Ansys 1704, Utak 88121-CDF (L) or

equivalent.)
9

&
2.3.8.6 PROCEDURE S

2.3.8.6.1 Initial set-up (2

Label 200mg CLEAN SCRE Extraction Column, tcst

tubes, tapered-bottom depiv@tization tubes and GC/MS

vials with microinsept@) " as i{l:ws for derivatized

extractions (TMS @ th tive control, positive

controls, Morphi ide controls (with and
without glum ﬁ@ise) 1ate Jaboratory numbers
w1th0ut ap ottom derivatization tubes
and GC v1a foinserts for NES derivatized
stand

ysse2 e 0
(5(\ T\ f% 1L, of urine specimen, negative urine or

6 O sﬂ;\/ ntrols to extraction tube,
2.3 é‘ 3 @ ydrolysis
\ o all extraction tubes, except the without enzyme
con‘uol add:
KOQ e 2 mL p-Glucuronidase solution (pH 5.0)
L}

Cap and vortex gently to mix.

e Place in 65°C laboratory oven or waterbath for three
hours.

s Allow samples to cool

o Centrifuge for 10 minutes at 2000 rpm and discard
pellet

o Adjust pH to 6.0 £ 0.5 with approximately 700p! of

1.ON NaOH

%

2.3.8.64 Extraction
¢ TInsert labeled 200mg CLEAN SCREEN Extraction
column in the vacuum manifold.
e Add 3mL of methanol to the column and aspirate and
aspirate at < 3 in. Hg to prevent sorbent drying.

5 Rev. 2
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¢ Add 3ml of deionized water to the column and aspirate
at <3 in. Hg.

e 1mL of 100mM phosphate buffer (pH 6.0) and aspirate
at <3 in. Hg.

s Load sample into column at 1 to 2mL/minute.

e  Wash column with the following and aspirate at < 3 in.
Hg
o 2mL of deionized water
e 2mL 100mM acetate buffer (pII 4.5)
¢ 3mL methanol

e Increase vacuum to = 10 in. Hg @Q’ kPa) and dry
extraction disc for > 5 minutes.

o Open vacuum manifold, wip @cﬁon tips, and insert
the collection rack contame) he labeled tapered tip
centrifuge tubes.

o Add 3mL elution sol (?o &e column and aspirate at

<3in. Hg (<10 kP%\ g
¢ Evaporate solve tﬁ@m a gentle stream of

nitrogen, in B@o Q/@
28

23.8.6.5 IM%Q
In fumeh 0&%1 tife following:
cetate.
(O\ \\‘D@%L% silylating agent.

C .
\<\® @1 e snap caps

é(b . tex
\ e e for 20 minutes in 70°C dry bath.

0(\ @mve from heat and allow to cool.
@@ O nsfer derivative to labeled GC/MSD ALS vial with

microinsert,
X |
2.3.8.? GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
2.3.8.7.1 Analysis Parameters
23.87.1.1 Inject 1 pL into GC/MS using the ALS.
23.8.7.1.2  Analyze sample exiract in full scan
acquisition.
23.8.7.13  Refer to attached GC/MSD method printout
for current analysis parameters.
2.3.8.7.2 Detection and Identification Criteria

2.3.8.7.2.1 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 standards.
6 Rev. 2
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s Acceptable retention time window is +/-

5%.
REFERENCES
23.8.8.1 UCT CLEAN SCREEN® Extraction Columns Application
Manual

2.3.8.8.2 Platoff, G.E., Gere, J.A. Solid Phase Extraction of Abuse
Drugs from Urine, For. Sci. Review, 3 (2):1 1%132; 1961.
<
R\
2.3.8.8.3 Baselt RC, Disposition of Toxic Drugiand Chemicals in
Man 5™ ed., Chemical Toxicolog@s itute, 2000.
| N o
2.3.8.8.4 Hutchison TA & Shahan DRN#ds): DRUGDEX"™ System.
MICROMEDEX, Inc., Q%iw Village, Colorado

(Edition expires {12@2@ C)O &
@ e
O\\C) %)
QV &

Q OQQ’
AR OC)
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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
2.3.9 Qualitative Confirmation of Gamma Hydroxybutyrate in Urine
Samples and GHB Containing Products

2.3.9.1 BACKGROUND : q\o
This method provides a solid phase extraction o @fm the extraction of
Gamma-hydroxybutyrate/Gamma-Hydroxybut Acid (GHB). GHB
occurs naturally in minute quantities as a 1%@ of the metabolism of the
inhibitory neurotransmitter, GABA. 68 drug GHB is a potent
tlanqumzel that was previously used etlc and as a twatment
for major depiesswe illnesses, aﬁo& g&é@ aI and narcolepsy.'™
s de\' ct

Legitimate use is limited due t @socmted with the drug.

GHB can produce visual an vomiting, drowsiness,
dizziness, sevele respxrat plesQ 1, WG] scmusness and involuntary
‘muscle spasms.” £ Over B@’ emergency medical freatment
including intensive c%?d b\ﬁe 1@ tory depression, bradycardia and
coma.”®® Pb

The use of G (:Bas &g{ asmg since the 1980s and currently is
popular am ets, “teenagers and on the club/dance scene.
Body bu due its alleged role as a growth hormone
1616&18& gent@ nh muscle growth,>*® GHB has not been proven to

due t lity to produce short-term ammesia and decreased
1ibiti0ns.5‘8 DA banned the use of GHB in 1990 except for FDA
OQ approved physical supervised protocols.*®

Q\ 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 ag1tated

combative state however their pulse and other vitals will be depr essed.”

posséss ar g ffects GHB has gained notonety as a date rape
F

1 Rev, 2
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Combining GHB with alcohol plus a stimulant or marihuana allows the
user {o 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
depaessanl 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 concentrations on the order of 1100 pg/mlc.’ale observed
within the first four hours after a 100 mg/kg oral dose.™’

GHB is manufactured by reacting butyrolactone with e\ﬁi’um hydroxide in
an aqueous solutlon m the presence of a low m %131 weight alcohol
{methanol, ethanol).”> % The average yield of G 70%. If the yield of
the manufacturing process is low, there will.bg significant amounts of the
lactone present in the product. Abuse of t ompound will continue due
to its relatively simple synthesis and avagabiﬁty and low cost of
starting materials.” Users can inggs{~Sam ityral lactone (GBL), a
degreaser and floor stripper, and it 1€ con¥erfed if(¥ivo into GHB. GBL is

therefore diverted from legltm@ T1er be taken directly or
converted to GHB,
This compound has been@%;q@? @ty of names as listed in the
table below.
Street Names -x(b'\' ?\ \Malketmg Names
“G” 9" W&, M Revitalize
“G” caps \,\0 A(O\‘ &‘(/ Rejuvenate
Liquid X O Q/ Renewtrient
Soap, \© (O‘ Y Revivarant
EasﬂSay O & Blue Nitro
N VY O Thunder Nectar
Q-\\ ’ (Y Rest-Eze
OQ i Energy Drink

A\

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.

2.3.9.2 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

2 Rev, 2
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create the GHB-TMS derivative. The SPE elutant is evaporated and a di-
TMS derivative of GHB is prepared. The resulting derivative can be
analyzed by either full scan or SIM GC/MSD in El mode.

LQUIPMENT
23931 Bvaporative  Concentrator  (Zymark  Turbo-Vap ot
equivalent).

23932 Laboratory Centrifuge

23933 Gas chromatograph equipped with a mass selective detector
(HP 6890/5973 or equivalent) and a éiar capillary
column with a phase composmon C g@ﬂe of efficiently
separating GHB and its analogs in tgkicological specimens
(e.g.  100%- dimethylpolysilox o 95%-dimethyl-
polysiloxane with S%dlphenyl{()

@Q
SUPPLIES
2.3.9.4.1 Glassware q)o
Tapered tip 16 es (Fisher catalog 05-
538-41C 01 € >€§: %{l
Snap caps e or equlvalent)
GC/M @ials (@ 5 or equivalent)
GC/ 1a1 ic 0@3 (HP 5183-2088 or equivalent)
snap cap centrifuge tubes (Fisher #
e u

23942 6(50 @EEN GHB SPE columns (United Chemical
iés, Inc., #ZSGHB020 or equivalent)

&GENTS O

39.5.1 Hexane (Fisher #H303 or equivalent)
2.3.952 Sodium phosphate monobasic (Fisher #S369 or equivalent)
23953 Sodium phosphate dibasic (Fisher #5374 or equivalent)
2.39.54 Dimethylformamide (Fisher #D119 or equivalent)
23955 Ammonium hydroxide (Fisher #A669 or equivalent)
2.3.9.5.6 Methanol (Fisher #A454 or equivalent)
2.3.9.5.7 Ethyl Acetate (Ansys #203 or Fisher #E145-1 or
equivalent)
2.39.58 Silylating Agent (select from)
BSTFA + 1% TMCS (UCT SBSTFA-1-1, Pierce 38831 or
equivalent)

STANDARDS AND SOLUTIONS
Refer to section 2.6 for buffer solution preparation.

3 Rev. 2
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2.3.9.6.1 GHB Stock Solution
~ 1.0mg/mL (Radian International #G-001 or equivalent)
2.3.9.6.2 Extracted Negative Control
Negative Urine (Ansys 170A, Utak 88121-CDF (L) or
equivalent.)
23963 0.1M Phosphate Buffer
23964 99:1 CH;OH:NH,OH
Place ~80mL of methanol in a 100mL volumetric flask.
Add 1mL of ammonium hydroxide, QS to 100mL.
Prepare fresh daily. S

<
2.3.9.7 PROCEDURE A\O

2.3.97.1 Initial set-up
2.3.9.7.1.1 Label GHB SP%@(hactlon columns as

follows: .
e GHB-N gatlve Control)
. GHB ve Control)
&Qi&s of samples without
3 1x

1ed end centrifuge tubes
vial as follows:
(Negative Control)
~PC (Positive Control)
boratory numbers of samples without
& prefix.

\g/ e GHB-NES {Non-exiracted GHB

O standard)

O
7.2 Pr&ration of GHB Positive Controls and Standards

%2) 239.7.2.1 Spiked Urine - GHB Positive Control
OQ [200pg/mL)
Q& Add 50uL of 1mg/mL GHB stock to 200ul.,

negative urine. Vortex.

2.3.9.7.2.2  Non-Extracted Standard [200pg] (NES)
Place 200uL of GHB stock into tapered-end
centrifuge tube. Derivatize as described in
2.3.9.7.8.

23973 Extraction procedure
2.3.97.3.1  To a tapered-end centrifuge tube add 200uL,
of specimen, negative or positive control

urine.
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239732  Add 1mL of acetone, vortex for 15 seconds.
2.3.9.733  Centrifuge tube at ~3300rpm for 10 minutes.

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

2.3.9.7.3.5  Evaporate solvent with nitrogen at 80°C in
TurboVap apparatus.

200uL. of 0.1 M phosphgte’buffer (pH 6.0).

2.3.9.73.6  Reconstitute the evapc}ﬁeéxtracts with
Vortex 15 seconds, Q\

Column Conditioning X©)

@ CN
Prepare CLEAN SCREEN (&IB SPE column as follows:
239741  Apply 311(@61" , aspirate at < 3 inches

of HQO C)O &
239742 < qy @\Jo 20; aspirate < 3 inches
CofH
QY&
239, X%)lyé‘i of 0.1M Phosphate Buffer (pH
(O\. 66.0@pirate <3 inches of Hg.

prepared column with air displacement pipet

mple
%@/endort). Aspirate at 1 inch Hg.
Z‘&ction of Extract

Ptace tapered bottom centrifuge tube into collection rack.
Add 1mL of MeOH/NH,OH (99:1) to original sample
centrifuge tube (from step 6.3.5), vortex.
Decant onto column and collect extract.

Concentration of Extract
Place tubes from vacuum manifold into TurboVap

apparatus. Evaporate solvent with nitrogen at 70°C.

Derivatization Procedure

2.3.9.7.8.1 Add 100puL of Ethyl acetate and 100pL of
BSTFA with 1% TCMS to evaporated
extracted samples, spiked standards and
non-extracted standard.
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239782 Transfer derivative to GC/MS ALS vial for
analysis,

2.3.9.783  Inject 1 pL into GC/MS.

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

2.3.9.79.1 Oven program, Injector and Interface
Temperatures:
Refer to Method punt—out t@%oliows SOP,

2.3.9.7.9.2  Sample should be yzed in full scan
acquisition. Refe attached GC/MSD
method print-m\@m current parameters.

2.3.9.7.10 Detection and Identiﬁcaté ;@Ql itgg(;a
The qualitative presene®odf G, be established if there

are no significant d1§1en s tention time and mass
%1

spectra for the sz&l @s.us ds.
0@
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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

2.3.10 General Operation and Maintenance of Zymark RapidTrace™
Station
2.3.10.1 SCOPE \O

This method describes the general operation 5 mamtcnance to be
performed on the Zymark RapidTrace™ SolidTPhase Extraction (SPE)
Workstation. This workstation allows for ts@’ automated processing of

SPE columns. {\%
\6

2.3.10.2 'EQUIPMENT g
2.3.10.2.1 Zymark Rapszla E\\'@ks

2.3.10.2.2 Glassware
e 12X7 @1 cmg& t
)

14 961 1i
le tube) (Fisher 14-961-27 or

%E ( P 5182-0865 or equivalent)

v1al microinserts (HP 5183-2088 or

Fl actionation tube) (Fisher

2.3. 10&%\} éamldges with spacers supplied with the
zgﬂaoeﬂ“ startup kit
2.3.103 éEAGENTS AND SOLUTIONS
@) Refer to manual section 2.6 for solution preparation instructions.
QK 2,3.103.1 SPE Sample Preparation
Refer to specific method for reagents and solutions.
2.3.10.3.2 Post-run Clean-up
Distilled Water
2N Sodium Hydroxide
2N Nitric Acid

2.3.10.4 PROCEDURE

2.3.104.1 Initial set-up
2.3.10.4.1.1 Turn on  RapidTrace™  instrument,

computer, and gas. Ensure that gas pressure
is between 10 psi and 40 psi.

1 Rev. 0
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Attain reagents and set-up dispenser lines as
necessary for the particular SPE procedure.
Make certain that there is sufficient reagent
volume for the desired number of samples
and lines are in the proper reservoir.

Check waste reservoirs.

RapidTrace™ Software

Open software by double clicking on the

RapidTrace™ icon to opel& menuy, then

double clicking on s@ RapidTrace™
N

production icon.

%)
Pre-run Instrument ine Purge
e Place er (dummy) cartridges with
spacerga the SPE column turret.
e Plagg)emp stubes in left and right

ions(ohTac &
-Qémg%\ch@ the [SETUP RACKS]

k‘) procedure for prime/purge,
ight by clicking on its procedure.
ight sample one by clicking on it

Click on the [ARROW] button to assign

QO \g/ the highlighted procedure to the sample
e

numbet,

In the lower lefi, select the appropriate

modules to run the procedure on.

o Select button to exit to the
main meftt,

s Select the RUN/MONITOR| button.

e Single click on the [RUM, button below
each module window to run the
procedure on that module.

2.3.104.2 General Operation

2.3.104.2.1

2.3.1042.2

Place samples into appropriately labeled 13
X 100mm test tubes, Place tube in the right
side of the sample rack.

For each sample, place a corresponding
fraction tube (12 X 75mm) in the left side of
sample rack.

2 Rev. 0
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Place the appropriate type and number of
SPE columns in the turret.

2.3.10.4.3 Automated Sample Extiraction

2.3.10.4.3.1 Open the RapidTrace™ software.

2.3.10.4.3.2  Single click on the [SETUP RACKS button.

2.3.10.43.3  Select the appropriate procedure by
highlighting and clicking on i%

2.3.10.4.3.4 Highlight sample(s) by (&&\ng on it with
the cursor. Q\

2.3.104.3.5 Click on the m button to assign the
highlighted pTo cedulc to that sample
number,

2310436 Intl %wex se the app10p1iate

les ;un rocedure on.
\
2.3.10.4. 3Q S button to exit to the main

\@ *@*“
2, ?.Do 4 Q@ Q?/che [RUN/MONITOR| button.

\BQQ;

%Smgle click on the [RUN button below each

&0”@%

module window to run the procedure on that
module.

of Dav Clean-up

2.3.104.41

2.3.104.4.2

2310443

2.3.1044.4

Place two sample tubes in the first {wo
positions of the rack and the appropriate
fraction tubes in corresponding locations.

Place two empty cartridges with spacers for
sample one and two in the turret.

Place approximately 8 ml of 2 N Sodium
Hydroxide (NaOH) into the first sample test
tube.

Place approximately 8 ml of 2N Nitric Acid
(FINO3) into the second sample test tube.

3 Rev.0
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2.3.10.4.4.5 Assign the appropriate cleaning procedure to
these test tubes as described in 2.3.10.4.3.1
through 2.3.10.4.3.9,

2.3.10.4.4.6 This procedure is described on pages 46-47
of the RapidTrace™ workstation manual.

The workstation must be cleaned after each use to eliminate
protein buildup. Hlustrated below is a suggested cleanup
procedure.

|CLEANUP 5PE

i wurcs | g | Vol elfzea [rent
wmge-annela | H20  ([Cannulaly 0.4 Ho
Sample i Mizer 2.0 0.2 Ng.
g Mires Connulal26 {05 M
§7d AdF Lo Mior H2) | Miser T 5 {05 (2
Foine-Cannula | Miker [Canndals []_Eo “MNo
dd to Mixer H20 | Mixet

Ihi wugynsted cleaning
pracedwe,

4
ciarga-Lannula | Mixar [Canpulalg
Pdd Lo Mixer H2G | Mueyp|4(s
Miver |Canntla]s
Sample | Wil 5
[EP S AE
TR\ Wt |3 |
wat fa ™
) Wﬁ\,’a,‘lj ]
| HA0 T 1%MY 3 Ao
Ilw 2

2.3.10.5 @}SERENCE@
Q 3.10.5.1 RapidTrace™ workstation manual- SPE  Workstation
QKO Installation and Quick Reference Guide, Zymark®

Corporation, Rev 2
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Idaho State 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 Acidie Drugs

24.1.1

2.4.1.2

BACKGROUND )

These extraction procedures are extenslons of the TO?%AB@) TOXI-A
and TOXI-B thin layer chromatography (TLC}) dr etection systems.
The samples are extracted as with the TLC sy, ) however, instead of
concentrating the exiract onto a disc, the solyent’extract is concentrated
and placed into an automated liquid sanipl L.S) vial for analysis by a
gas chromatograph equipped with a mas@@ectlxe detector (GC/MSD).

R
PRINCIPLE Q C)O é&

This procedure describes th &Lac Ql of

Depending upon the pKQQl diug eom
tubes are used. B@ on ds(ar
Addition of urine -A

compounds from urine.
d, either Toxi-A or Toxi-B
extracted with a Toxi-A tube.

@ves results in the urine becoming
alkaline (pH= 9) hlo@t ane, dichloromethane, heptane and
isopropanol. It ¢ \901 ale isolated from an acidified solution
(pH=4.5) i methiléng ride and heptane with zinc chloride to
facilitat Q}&t éigéss The extraction is achieved with an Ansys
Tox1~ %@,ﬁ ither resulting extract is analyzed by full scan
P@ 111@ 10
{\

2.41.3 OQ EQUIPMENT AND SUPPLIES

Q\

2.4.1.31 Tube Rocker (Fisher Scientific or equivalent)
2.4.1.32 Electric Warmer with Omega-12 extraction solvent
" concentrator (Ansys 118/153)
2.4.133 Laboratory Centrifuge (Fisher Marathon or equivalent)
2.4.1.3.4 Disposable Aluminum Concentration Cups (Ansys 152)
2.4.1.3.5 Glassware
GC/MS vials (HP 5182-0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
2.4.13.6 Gas Chromatograph equipped with a mass selective
detector (HP 6890/5973) and a HP-5MS Ultra low bleed
(5%-Diphenyl-95%-Dimethylsiloxane copolymer) capillary
column (25M).
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