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Idaho State Police

Forensic Services
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o
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Blood Toxicology

3.6  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.2 Liquid-Liquid Extraction Procedure for the Recovery of Acidic Drugs
from Blood.

<
O
3.6.2.1 BACKGROUND 4\
This method is a general blood extraction pro re for a variety of
commonly encountered acid drugs of abuse. %ls method prepares an
extract that will be subject to conﬁ\ﬁvatoly analysis by gas
chromatography/mass spectrometry (GC\

NN
3.6.2.2 PRINCIPLE < C)O &
The method is based upon the @g{mp@ef ]'@quid extraction. Acidic
compounds can be extracte m d es under acidic conditions
with an organic solvent\ghe s e racted with n-butyl chloride.
Following centufug iah, t layer is transferred to a new

extraction tube %(045 d1 droxide is added to back extract
acidic analytes. h g?usted to <6 with concentrated HCI to

convert ana 4& ionic form for a final extraction with n-
butyl chloride T &hact is reconstituted with 1:1 hexane/ethanol
for ¢ atl t /MS using SIM and/or full scan monitoring.
The éﬂ

with n-butyl chloride. For sample clean-up, the
le is ¢ @@exuacted The final extract is reconstituted with 1:1
éf ne/ethanol Yer confirmation on the GC/MS using SIM and/or full scan
Q onitoring,

<

3.6.2.3 EQUIPMENT AND SUPPLIES
3.6.2.3.1 Drybath (Fisher or equivalent)
3.6.23.2 Evaporative concentrator (Zymark TurboVap or
equivalent) equipped with nitrogen tank.
3.6.2.3.3 Glassware
~ 13x100mm Screw top tubes (Fisher 14-959-35C or
equivalent)
Screw cap for tubes (Fisher 14-930-15E or equivalent).
16X144mm tapered tip centrifuge tubes (Fisher 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
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3.6.2.4

3.6.2.5

%

3.6.2.6

KO
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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)
36234 pH paper (Fisher 09-876-17 or equivalent)
3.6.23.5 Gas chromatograph equipped with a mass selective detector
(HP 6890/5973 or equivalent) and a nonpolar capillary
column with a phase composition capable of efficiently
separating amines, alkaloids, drugs compounds and other
analytes encountered in toxicological specimens (e.g.
100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane

with 5% diphenyl) S
0
A\
REAGENTS @K
Refer to Manual section 3.8 for solution prep. %
3.6.2.4.1 Methanol (Fisher A412-4 or @ggbalem)

3.6.2.4.2 Deionized/Distilled (DI){%S

3.6.24.3 n-Butyl chloride (Fisher ﬁ equivalent)
3.6.2.4.4 Concentrated Hyd} CQ’ Efs{}el A144-500)
3.6.2.4.5 Hexane (Fisher H@’Z 4

t)
3.62.46  Ethanol (th@ Q{' &em)
36247  Hexanc/R \Q \5
36248 045N s%
X @b OO
STANDARDS
3.6.2.5.1 \@00&&9 '&\Solution

@5 1. \</1 Omg/mL  Drug standard (obtain as
5\ necessary from Cerilliant, Alltech, Sigma or
d\G 2.52

0’(\ Q)% equivalent vendor).

‘%rkin Standard Solution (5000ng/mL
345521 Add 50ul. Stock Solution to 10mL

Methanol.
Solution is stable for 12 months when stored
at 4°C,
CONTROLS:
3.6.2.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)

3.62.6.2 Liquid Whole Blood (Utak 44600-WB () or equivalent)
spiked with working standard solution at 50, 100 and/or
500ng/ml (other levels may be used as needed). To 2mL of
negative blood add working standard solution as indicated
below.
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3.6.2.7
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Desired ng/mL pL. Working Standard Solution
50 20
100 40
500 200

3.6.2.6.3 Liquid Whole Blood Negative Control (Utak 44600-WB
(F) or equivalent)

PROCEDURE

3.62.7.1 Initial set-up ®6
Label test tubes, and GC/MS vials with; {@momseits for the
negative control (NC), positive (&mﬁoi (PC), and
appropriate laboratory numbers. %

3.6.2,7.2 Sample Preparation O
e Transfer ImL samplg,(hega
control to screw é(

&\tre control and positive
ube.

e Pipet 10 ’\\‘fb into each tube, cap and

3.6.2,7.3 Initial Extraction.@ % Sé,

exir ac

&i‘y‘uge{x&mt%/ Transfer the butyl chloride

iay%to a d tube

The fo]lowm re {@%&ps If the sample is clean, proceed to

3.6276

36254 QC%%

et 2.0mL of 0.45N sodium hydroxide, cap and
@ Oextlact for 23 minutes.
¢ Centrifuge for 25 minutes.
¢ Discard butyl chloride (top) layer.

3.6.2.75 Final Extraction
¢ Add concentrated HCI until the pH is acidic (<6).
o Pipet 10mlL butyl chloride into extraction tube, cap and
extract for 25 minutes.
o Centrifuge for 2 5 minutes,
o Transfer the butyl chloride (top) layer into centrifuge
tube.

3.6.2.7.6 Evaporation and reconstitution
¢ Bvaporate under a gentle stream of nitrogen at <37°C.
o Add 100uL of 1:]1 hexane/ethanol to the residue.
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Transfer extract to labeled GC/MSD ALS wvial with
microinsert.

3.6.2.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)

ANALYSIS
3.6.2.8.1

3.

3.6.28.2

6.2.8.1.1
6.2.8.1.2

6.2.8.1.3

Detection and Identification
3.

6.2.8.2,1

Analysis Parameters
3,
3,

Inject 1 pk into GC/MS using the ALS,
Analyze sample extract(s) in full scan
acquisition or SIM xéﬂitoring the
appropriate ions, O

Refer to attached GC/@}) method printout
for current analysi meters.

of a drug compound can be
if e are no significant
Gho

8

The prese
establis
diffefefices

ntion time and mass
s@ra fordl versus standards.
N Ac&ab atention time window is +/-
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