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Toxicelogy Analytical Method

Idaho State Police
Forensic Services
Toxicology Discipline

Section Three

Blood Toxicology

3.3 Screening of Blood for Commonly Encountered Drugs
3.3.2 Extraction of Strongly Basic Drug Compounds

3321 BACKGROUND

This method outlines a preliminary screen of whole blﬁépemmens for a
variety of commonly encountered strongly basic dru he exfract can be
analyzed with a gas chromatograph equipped wi 111t10gen—phosphoms
detector (GC-NPD) and/or a mass selective det(cjm (GC-MSD). The GC-
NPD provides a presumptive identification of compounds in blood based
upon their relative retention times whet C-MSD will provide a
qualitative identification. The lesultm%é‘ls u to base the selection of
the confirmatory analysis method

3322 SCOPE
Drug compounds are € ‘@:ted (&h
process. Positive conff \sp

200ng/mL or 500ng/mh ofd@g f1
with a pH 12 borate)buff} \d %2(0

by a liquid-liquid exiraction
or a resulting concentration of
rest. The blood aliquot is made basic
ted with n-butyl chloride followed by a

back extractigr ne extlact may be washed with hexane. After
evapmatmn re @ ti the extract is subjected to analysis by dual
column MSD Two internal standards are used to
mon xhac 11cy and chromatographic performance. A limitation

of 1ethod is thdt it does not detect a variety of compounds such as

%‘ hine, hydromorphone, carboxy-THC or the cocaine metabolite

zoyiecgomne, due to pKa/pH considerations, a lack of nitrogen and/or

Q clnomatogmphic problems. These analytes can by screened for by enzyme
' immunoassay (refer to analytical method section one).

3.3.2.3 EQUIPMENT AND SUPPLILS
3.3.2.3.1 Tube rocker
3.3.232 Vortex mixer

3.3.2.3.3 Evaporative concentrator equipped with nitrogen tank.
33234 Laboratory centrifuge capable of >3200xpm.
33235 16x100mm Screw-top round bottom tubes

3.32.3.6 Screw cap for 16mm O.D. tubes
3.3.2.3.7 Automated Liquid Sampler (ALS) vials
33238 GC/MS vial microinsert

3.3.239 GC equipped with Dual NPDs
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3.3.24

3.3.2.5

{\ to 10mI, methanol.
%) Stock Solution Volume

KQQ (1.0 ug/ uL) (uL)
Q Amitriptyline 20
Caffeine 20

Codeine 20

Diphenhydramine 20

Lidocaine 20

Meperidine 20

Methadone 20

Methamphetamine 20

Nicotine 20

PCP 20

Trazodone 50

Toxicology Analytical Method

3.3.2.3.10 GC equipped with a MSD

3.3.2.3.11 Non-polar Capillary Column (GC-NPD and GC-MSD)
100%-Dimethylsiloxane or a 5%-Diphenyl-95%-Dimethyl-
siloxane copolymer.

3.3.23.12 Mid-Polar Capillary Column (GC-NPD)
50% Phenyl, 50% nmethyi-polysiloxane copolymer.

REAGENTS
Refer to Manual section 5.12 for solution preparation instruetjons.
3.32.4.1 Methanol (Certified ACS Grade) O
3.3.2.4.2 Hexane (Certified ACS Grade) A\
33243 n-Butyl chloride (Certified ACS Gr ?do®

33244 0.1N Sulfuric Acid

3.3.24.5 2N Sodium Hydroxide
33.24.6 Borate Buffer (pH 12)

(\
\Q Q*

REFERENCE MATERIAL
3.3.2.51 Positive Contlol

Positive Co an 1c w1th the working solution
descnbed d commercially.

3.3.2.5 tl ol Stock Solution
ta1 1g/1nL stock drug standard solutions

\\ ,&h Cerilliant, Alltech, Sigma or other
p

O O

\$ Q/ ropriate vendor.,

‘(g% ‘LO P0s1t1ve Control Working Solution
Add the designated volume of stock solution

Solution is stable for 6-months when stored at
room temperature.
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Toxicology Analytical Method

3,3.2.5.2  Internal Standard Mix
33.2.5.2.1 Stock Solutions
Img/mL Proadifen
Img/mL Mepivacaine

3.3.2.5.2.2 Working Internal Standard Solution
[20ng/plL]
Add 200.0u1, Proadifen and Mepivacaine
stock solutions to 10mL volumetlic ball flask.
QS with DI water,
Solution is stable for one q@%’i} when stored

at 4 C. @
%

3.3.2.6 PROCEDURE
3.3.2.6.1 Initial set-up

Label two sets of eﬁa@tmn@bes ALS vials with

miicroinserts for conh

3.32.62 Sample Pit—‘:pm&\%’
3.3.2.6.2.1 n mk negative control and
01

p samples to screw top

Ib\\ 3@2 OuL of internal standard mixture.
ortex

6\\ 3(\(26§ Allow sample to stand 10 minutes.

l\)

@@ 3.&.4 Add 2mL borate buffer (pH 12). Vortex.

Q&OQ 3.3.2.6.2.5  Pipet 6mL n-butyl chloride into sach tube,
cap.

3.3.2.6.2.6 Place tube on rocker for 10 minutes.

33.2.6.27  Centrifuge for 10 minutes at @ =3200 to
3400rpm.

3.3.2.6.2.8  Transfer the butyl chloride (top) layer to clean
tube.

3.32.6.3 Back Extraction
3.3.2.6.3,1  Pipet 3.0mL 0.1N sulfuric acid, cap.

3.3.2.6.3.2 Place tube on rocker for 5 minutes.
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Toxicology Analytical Method

3.3.2.6.3.3  Centrifuge for 5 minutes @ =3200rpm.
3.3.2.6.3.4  Discard butyl chloride (top) layer.

3.3.2.64 Optional Hexane Wash for Dirty/Fatty samples)
3.3.2.6.4.1  Pipet 5.0ml hexane into each tube, cap.

3.3.2.6.4.2  Place tube on rocker for 5 minutes.
3.3.2.6.43  Centrifuge for 5 minutes @&é’om‘pm.

3.3.2.6.44  Discard the hexane (@tyer.

3.3.2.6.5 Final Extraction ‘\0
3,3.2.6.5.1  Add 500uL ?ﬁ
332652 Add 3@%@@%&@ cap.
332653 Pi(é;’tu §%01 10 minutes.
3.3.2.6. 5 C g@%’ QO minutes @ =3200rpm.

3.3. @SS @Q the butyl chloride (top) layer into
t bottom centrifuge tube.
\O

\(\
\é(% &\ b\/ dd 50 pL 1% HCI in methanol.
33 2@9 \}.vap@q%on and reconstitution

6.1 Evaporate under a gentle stream of nitrogen at
=37°C.

@Q |
3.3.2.6.62  Add 100ul., butyl chloride to the residue,
vortex.

%

3.3.2.6.6.3 Transfer extract to labeled ALS vial with
microinsert,

3.3.2.6.7 Preparation for Analysis Run
3.3.2.6.7.1  Into Sequence log table, enter the sample case
numbers, blanks and controls.

3.3.2.6.7.2  Load samples, standards, blank and controls
into the quadrant rack as noted in the sequence
table.
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Toxicology Analytical Method

3.3.2.6.8 Analysis Parameters

3.3.2.6.8.1

3.3.2.68.2

3.3.2.6.83

Inject 2ul sample extract into GC-MSD or
GC-NPD.,

Refer to instrument METHOD printouts for
analysis parameters.

Analysis method printouts must be stored
centrally.
9

%]

3.3.2.6.9 Detection and Identification Criteria AO

3.3.2.69.1

3.3.2.69.2

GC-NPD

The presence of a parf@ular drug compound
may be indicated if ti€ relative retention time
(RRT) for th%\s mple versus applicable
standard does@ot differ by more than +0.2

minuotes, ~&
«° (,OQ &
GCMSD % Q/é
1€

o

Q he é?& of Mtetest is included in the mixed
d a

\$O
O
S

& Ve

2
>
A\

ugstandar 5, the presence of a drug
A

0 s indicated if the retention time for

/by more than £0.2 minutes.

@§e :a ¢ versus applicable standard does not

O(\ O&ass Spectrum

Due to the preliminary nature of this analysis,
the presence of a drug compound is indicated
if the MS data shows no significant
differences in the unknown mass spectral data
versus known data.

3.3.2.7 QUALITY ASSURANCE REQUIREMENTS

3.3.2.7.1 (eneral
33.2.71.1

332712

332713

Blood samples are to be stored under
refrigeration after aliquots are removed for
analysis.

Refer to toxicology analytical method 5.2 for
balance calibration requirements,

Refer to toxicology analytical methods 5.8 and
5.10 for reference standard authentication and
additional GC-MSD  quality  assurance
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Toxicology Analytical Method

requirements,

3.3.2.8 ANALYSIS DOCUMENTATION

3.3.2.8.1

33282

3.3.2.9 REFERENCES

3.3.2.9.1

33292

A packet containing original data for controls will be
prepared for each analysis run and stored centrally in the
laboratory where the analysis was performed until archiving.

A copy of controls need not be included in individual case
files, When necessaty, a copy of control pr&gouts can be
prepared from the centrally stored documet <

R\

%)
<
Strong Bases Extractions - Scre¢dning SOP, Courtesy of Dr.
Graham Jones, Office of Chief Medical Examiner,
Edmonton, Canada, 2003. \Q

(<O

R«
Jones, G., Postmortepm Toxi » 08-102, in: Clarke's
Analysis of Dru%a d Poison Edition, Moffat, A.C,
Osselton, MR Cai \%@o@eds., Pharmaceutical Press,

2004, \@ \05\' OC)
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