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Toxicology Analytical Method

Idaho State Police
Forensic Services
Toxicology Discipline

Section Three
Blood Toxicology

3.3  Screening of Blood for Commonly Encountered Drugs
3.3.1 Extraction of Basic and Neutral Drug Compounds

33.1.1 BACKGROUND (%)
This method ouflines a non-selective screen of whole blo@ ecimens for a
variety of commonly encountered basic and neutral dr Due to the non-
selective nature of the method, endogenous com 8 and contaminants
may co-extract which can be removed with the (@ al back extraction. The
exiract is analyzed with a gas chromatogra quipped with a nitrogen-
phosphorus detector (GC-NPD) and/or a m@g five detector (GC-MSD),
The GC-NPD may provide a plesmnphg:? entx% ion of drug compounds
in blood based upon their relative 1 id the GC-MSD data
may provide an initial qualita t1 @den tlg The resulting data is

utilized as a basis for sele tical method used for
confirmatory analysis. Q

6 O

33.1.2 SCOPE
c;{%zm blood by a Hquid-liquid extraction

Drug compoundbale e@t
s

process. Pos co spiked for a resulting concentration of
20011g/m il ‘ugs of interest. The blood sample is made
basic WﬁQ a p erand exiracted with n-butyl chloride. An optional

back act nypro e removes most frequently encountered interfering

su §§mces Follo evaporation, the reconstituted extract is subjected (o

Q@ ysis by dual column GC-NPD and/or full scan GC-MSD. Two internal

ndards are used to monitor exiraction efficiency and chromatographic

QK performance. Positive controls are spiked for a resulting concentration of

200ng/mL or 500ng/mL of drugs of interest. A limitation of this method is

that it does not provide a screen for morphine, hydromorphone, carboxy-

THC or the cocaine metabolite benzoylecgonine, due to pKa/pH

considerations, a lack of nitrogen and/or chromatographic problems. These

analytes can by screened for by enzyme immunoassay (refer to manual

section one). An advantage of this method is that it is a reliable and
relatively simple protocol.

3.3.1.3 EQUIPMENT AND SUPPLIES
33.1.3.1 Tube rocker

33.1.32 Vortex mixer
33.13.3 Evaporative concentrator equipped with nitrogen tank.
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33.14

- 3315

33134
3.3.1.35
3.3.1.3.6
3.3.1.3.7
3.3.1.3.8
3.3.139

3.3.1.3.10
3.3.1.3.11

3.3.1.3.12

Toxicology Analytical Method

Laboratory centrifuge capable of >3200rpm,

16 x 100mm round bottle screw-top tubes

Screw cap for 16mm O.D. tubes

Automated Liquid Sampler (ALS) vials

Microinsert for GC/MS vial

Gas Chromatograph equipped with Dual Nitrogen
Phosphorus Detectors

Gas Chromatograph equipped with a Mass Selective Detector
Non-polar Capillary Column (GC-NPD and GC-MSD)
100%-Dimethylsiloxane or a 5%-Diphenyl—%%-Dimethyl-
siloxane copolymer, 12.5 to 30M. ()

Mid-Polar Capillary Column (GC-NPD) ‘\O

50% Phenyl, 50% methyl-polysiloxa%‘ copolymer, 12.5 to
30M.

.\Q
REAGENTS ﬂ
Refer to Manual section 5.12 for sol 1@! pie i instructions.
3.3.14.1 Methanol (Certified A
3.3.1.4.2 n-Butyl chloride ﬁe%Q,CS e)
33.1.43 Borate Buffer $
33.14.4 1% HydlocIQuc AK@SH@ nol
33.145 0.IN Sulfigic A
3.3.1.4.6 2N So;{@n H)@OXI@O
2 Q¢ <</
REFERE A
3.3.15. 1&\ P ﬁxe
Rositiv nnoi can be prepared with the working solution
A Q below and/or obtained commercially.
<\' 5.1.1 Positive Control Stock Solution

Obtain  1mg/mL  (1.0pg/ul) stock drug
standard solutions through Cerilliant, Alltech,
Sigma or other appropriate vendor.

3,3.1.5.1.2  Positive Control Working Solution (2ng/pL
or Sng/ul.)
Add the designated volume of stock solution
to 10mL methanol. Select a minimum of four
of the following compounds. Additional
compounds may be added to mix provided
that they do not co-elute with selected
compounds. 20uL of additional compounds
should be added unless otherwise indicated.
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33.1.52

3.3.1.6
33.1.61

3.3.1.62

Toxicology Analytical Method

Stock Solution Volume
(1.0pg/pl) (pL)
Amitriptyline 20
Caffeine 20
Codeine 20
Diphenhydramine 20
Lidocaine 20
Meperidine 20
Methadone 20
Methamphetamine e 20
Nicotine cP 20
PCP PN 20
Trazodone ~ 50
-

Solution is stablg¥ot 6-months when stored at
room Iempe: 7 *

Internal Standard MIX% OQ &
3.3.1.5.2.1 Stoc t)\a
;K 1L fgadifi

Qﬁlg é raz

Qel -nal Standard Selution

<&
3.3.1.5. kin
5 Jinch

pL Proadifen and 20.0pL Prazepam
\\ olutions to 10mL volumetric ball flask.
with DI water,

Solution is stable for three months when

00 %% stored at room temperature.

Negative Control
Negative Whole Blood

PROCEDURE

Initial set-up
Label two sets of extraction tubes and ALS vials, with

microinserts, for controls and case samples.

Sample Preparation

3.3.1.6.2.1  Prepare two positive control samples by
adding 100pL mixed working control solution
to two 1mL samples of negative whole blood
or pipette two samples of commercially
obtained whole blood positive control.
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3.3.2.6.4

3.3.2.6.5

3.3.1.6.2.2

3.3.1.623
33.16.24

3.3.1.625
3.3.1.6.2.6

3.3.1.6.2.7
3.3.1.6.2.8

3.3.1.6.29

33.1

‘b

6%

Toxicology Analytical Method

When the optional back extraction will be
employed, prepare 2 additional positive
controls to parallel the Dback extraction
process.

Transfer 1mL casework and negative control
samples to screw top extraction tube.

Add 100uL of internal standard mixture.
Vortex.
9
.9
Allow sample to stand 10 njunites.

Add 1mL borate buf@%’)H 9.2). Vortex.

Pipet 3mL 11@ chloride into each tube,
cap.

Place t%e O(mck% r a minimum of 10

111.11 @ Q/
Q(Joenlg\@% minutes at >3200rpm,

@ans@@e n-butyl chloride layer to second

W&

ac t1 action

3 @ 3 Q\/Plpet 3.0mL 0.1N sulfuric acid, cap.

\fé@a.

33.2.633

332634

Place tube on rocker for 5 minutes,
Centfrifuge for 5 minutes @ 3200rpm.

Discard butyl chloride (top) layer.

Optional Hexane Wash for Dirty/Fatty samples)

3.3.2.64.1

3.32.642

332,643

332044

Pipet 5.0mL hexane into each tube, cap.
Place tube on rocker for 5 minutes.
Centrifuge for 5 minutes at =3200rpm.

Discard the hexane (top) layer.

Final Ex{raction

3.3.2.6.5.1

Add 500pL 2N NaOH.
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33.1.65

33.1.6.6

i

o

33.1.6.8

&
7

Toxicology Analytical Method

3.3.2.6.52  Add 3mL n-butyl chloride, cap.
3.3.2.6.5.3  Place tube on rocker for 10 minutes.
3.3.2.6.5.4  Centrifuge for 10 minutes at =3200rpm.

3,3.2.6.6.,5  Transfer the butyl chloride (top) layer into
tapered bottom centrifuge tube.

3.3.2.6.6.6  Add 50 pL 1% HClin metl}a&@?

3.3.1.6.2.11 Evaporate under a gent@stream of nitrogen at

=40°C,
0
Reconstitution
3.3.1.6.5.1 Add 100110 @?ui@hlollde to the residue,
vortex Q

3.3.1.6.5.2 @ @beled ALS vial with
1011

Preparati&@fm R@g@
3.3.%@ @t S@ 1ce log table, enter the sample case

gm blanks and controls.
~<\° \\\ &
33, %oad samples, standards, blank and controls

6 mto the quadrant rack as noted in the sequence

0(\ table.

Q
AnQ/ms Parameters

3.3.1.6.7.1  Inject 2uL sample extract into GC-MSD or
GC-NPD.

3.3.1.67.2  Refer to instrument METHOD printout for
additional analysis parameters.

3.3.1.6.7.3 Current analysis method must be stored
centrally as a hard or electronic copy.

Detection and Identification Criteria

3.3.1.6.8.1 GC-NPD
The presence of a particular drug compound
may be indicated if the relative retention time
(RRT) for the sample versus applicable
standard does not differ by more than 0.2
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Toxicology Analytical Method

minutes.

3.3.1.6.82 GC-MSD
Retention Time
If the drug of interest is included in the mixed
drug standards, the presence of a drug
compound is indicated if the retention time for
the sample versus applicable standard does not
differ by more than 0.2 minutes.

Mass Spectrum @6

" Due to the preliminary nat &g’of this analysis,
the presence of a dru npound is indicated
if the MS data Cgliows no significant
differences in the ﬁ_)known mass spectral data
versus known

3.3.1.7 QUALITY ASSURANCE REQU MES’J@
3.3.1.7.1 General

33.1.7.1.1 1pa§e to be stored under
1eﬁ1 @ e and after aliquots are
\Q 10&@6652na1y31s

3.3 F@\f %@tomcology analytical method 5.2 for

‘(\ ce calibration requirements.
tp \/Refel to toxicology analytical methods 5.8 and
0(\ 5.10 for reference standard authentication and
\S additional GC-MSD  quality  assurance

@K requirements.
R
3.3.1.8Q ANALYSIS DOCUMENTATION

3.3.1.8.1 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,
33.1.8.2 A copy of controls need not be included in iﬁdividual case

files. When necessary, a copy of control printouts can be
prepared from the centrally stored document.
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Toxicology Analytical Method

3.3.1.9 REFERENCES
3.3.1.9.1 Strong Bases BExtractions - Screening SOP, Courtesy of Dr.
Graham Jones, Office of the Chief Medical Examiner,
Edmonton, Canada, 2003.

3.3.1.9.2 Jones, G., Postmorten Toxicology. pp. 98-102, in: Clarke's
Analysis of Drugs and Poisons, 3rd Edition, Moffat, A.C,
Osselton, M.D. and Widdop, B., eds., Pharmaceutical Press,
2004,

S,
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Toxicology Analytical Method
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