Idaho State Police Forensic Services Toxicology Discipline Analytical Methods

Section Three

Blood Toxicology

3.6 Qualitative Liquid-Liquid Extraction Methods for GC/MSD Confirmation

3.6.7

Liquid-Liquid Extraction Procedure for the Recovery of pKa >9 Drug
Compounds.
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BACKGROUND

This method is a general blood extraction procedure for a variety of
commonly encountered basic drugs that exhibit a pKa of = long with
their metabolites. With the addition of appropriate mterna dard(s), this
same extraction method is suitable for quantltatlve a |s (beyond the
scope of current method). The method is base the principle of
liquid/liquid extraction. The sample pH is adjuste th a pH 12 saturated
borate buffer and extracted with n-butyl chlo Followin an optional
back extraction, the extract is evaporated a %constltuted methanol.
Two internal standards are used to actl f|C|ency and
chromatographic performance. Gas ¢ ction with full
scan mass spectrometry is used to%onflr ce of analytes of
interest.
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This method is a genera a@@ @ procedure for a variety of
commonly encounter @\ hibit a pKa of = >9 along with

their metabolites. %\,
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atory centrifuge capable of 3400rpm
ed and adjustable volume single channel air displacement
Q) ipetters, and appropriate tips, capable of accurate and
precise dispensing of volumes indicated
3.6.7.3.6 16X100mm round bottom glass screw-top tubes
3.6.7.3.7 Screw Cap for 16mm O.D. tubes
3.6.7.3.8 GC/MS Automated Liquid Sampler (ALS) vials
3.6.7.3.9 GC/MS Vial Microinsert
3.6.7.3.10 Gas Chromatograph equipped with a Mass Selective Detector
(HP 6890/5973 or better) 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)

gvaéﬁve concentrator equipped with nitrogen tank.
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3.6.7.4 REAGENTS
Refer to Manual section 5.12 for solution preparation instructions.
3.6.74.1 Methanol (Certified ACS Grade)
3.6.7.4.2 n-Butyl chloride (Certified ACS Grade)
3.6.7.4.3 pH 12 Borate Buffer
3.6.7.4.4 100mM HCI
3.6.7.4.5 1% HCI in Methanol
3.6.7.5 QUALITY ASSURANCE MATERIAL
3.6.75.1 Positive Control )
Positive Control can be prepared with th%&ng solution
described below and/or obtained comme
3.6.7.5.1.1  Positive Control Sto é‘utlon
Obtain 1mg/mL stoc g standard solutions
through Cerllllam\CGrace Slgma or other
appropriate ve
3.6.75.1.2  Positive Co oﬁlng |on
Add th stock solution
to 10 me a minimum of four
r@mds mUS b&)h@d
Q@Utl g\sta '&or 6-months when stored at
roo ure or 12-months when stored
\, rr, ation. Re-make solution when
%\,(b o ter'o ion is noted.
N _C,
‘QO \go\ (?ﬁck Solution Volume
6(0 O(\ Q 1.0mg/mL) (uL)
6\\ (\0 ,QQ/ Amitriptyline 20
@ 0 O\/Q/ Caffeine 20
QQ) % Codeine 20
Q\O ()Q) Diphenhydramine 20
Lidocaine 20
Meperidine 20
Methadone 20
Nicotine 20
PCP 20
Trazodone 50
Methamphetamine 20
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3.6.7.5.2 Internal Standard
3.6.7.5.2.1  Stock Solutions
1 mg/mL Benzphetamine
1mg/mL Papaverine

3.6.7.5.2.2 Working Internal Standard Solution
[10ng/uL]
Add 100uL Benzphetamine and Papaverine
stock solutions to 10mL volumetric ball flask.

QS with methanol. (74)
<O
Solution is stable for the > months when
stored at room temper%
3.6.7.5.3 Negative Control ‘\()

Negative Whole Blood (\%
\Z
3.6.7.6 PROCEDURE K

NP
3.6.7.6.1 Initial set-up Q \(l/

For each control, ple I two extraction tubes
and one ALS vj th

blood must be used for the
e Ive and positive spiked controls.

3.6.7.6.2

6.7.62: are control sample by adding 200uL

6@» N\ inxed working control solution to 2mL

O negative whole blood or pipette a 2mL sample

& of commercially-obtained whole blood
Q/ positive control.

Sy
%) 6.7.6.2.2  When the optional back extraction is used,

OQ prepare one additional positive and negative
Q\ O control to parallel the back extraction process.

3.6.7.6.2.3  Transfer 2mL casework samples and negative
whole blood to screw top extraction tubes.

3.6.7.6.2.4  Add 20uL of internal standard mixture and
vortex.

3.6.7.6.2.5  Allow sample to stand 10 minutes.

3.6.7.6.2.6  Add 2mL borate buffer (pH 12). Vortex.
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3.6.7.6.3

3.6.7.6.4

O
O
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3.6.7.6.5

Forensic Services

Extraction
3.6.7.6.3.1

3.6.7.6.3.2

3.6.7.6.3.3

3.6.7.6.3.4

3.6.7.6.3.5

3.6.7.6.3.6

Toxicology Discipline Analytical Methods

Pipet 4mL n-butyl chloride into each tube,
cap.

Place tube on rocker for a minimum of 10
minutes.

Centrifuge 10 minutes at 3400 rpm.

Transfer the n-butyl chloride | to second

tube. A\O
Add 50uL 1% HCI m%@%nol

nitrogen at app

ately 37"(,\‘\5
If no cIean-@ oceecgo 3

Evaporate to dryg’e@hnder a gentle stream of

Optional Sample Cleaﬁﬁjp

3.6.76.4.1

Re |tut%w,9 f 100mM HCI.

3.6.7.6.4.2 QQ}Id 1@&%@yl Chloride and vortex.

3676(#

3.6%.4;%@

c@g(nutes

Ce@ge for 5 minutes at 3400 rpm.

6(5.03 6. 7(%\\4 5 Q)lscard upper n-Butyl Chloride layer.

é&
@%.6.7.6:;

3.6.7.6.4.9

3.6.7.6.4.10
3.6.7.6.4.11

Reconstitution
3.6.7.6.5.1

Add 2mL of pH 12 borate solution and vortex
Add 4 mL of n-Butyl Chloride.

Rock for 5 minutes.

Centrifuge for 5 minutes at 3400 rpm.

Transfer upper n-Butyl Chloride layer into
screw-top tube.

Evaporate to dryness under a gentle stream of
nitrogen at approximately 37°C.

Add 50uL. Methanol to the residue, vortex.
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3.6.7.6.5.2 Transfer extract to labeled ALS vial with
microinsert.

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

3.6.7.6.6.2  Load samples, standards, blank and controls
into the quadrant rack as noted in the sequence

table.
<
. ’\0
3.6.7.6.7 Acquisition Parameters
3.6.7.6.7.1 Refer to instrument OD printouts for
acquisition parameters:.
.\0

3.6.7.6.7.2 Current acqui%@h’ method 5%0 be stored
centrally as {@ d %.e&ctr(ci/'@ py.
(@)
3.6.7.6.8 GC-MSD Qualitative @tecti(ﬁ Qd 5@ fication Criteria
3.6.7.6.8.1 Fpr he m%QfTﬁm of compounds not
i @1 I

e control, analyze

I ed
Q@pro%ﬁ r@tracted reference materials.
N

of a drug compound is indicated
ntion time for the sample versus

\Qap e reference material does not differ
AN !

‘QO KO more than +0.2 minutes and there are no

00) {\\' ngnificant differences in the mass spectral

\6 C)O data. NOTE: early eluting drugs, as well as

Cs)\ Q & drugs known to have similar retention times

0 Q/ and mass spectral fragmentation patterns (e.g.

@ O\/ phentermine and methamphetamine), may not

%) % differ from the retention time of the applicable

\OQ Q) reference material by more than £0.1 minutes.

3.6.7.7 QUALITY ASSURANCE REQUIREMENTS
3.6.7.7.1 General
3.6.7.7.1.1  Blood samples are to be stored under
refrigeration after aliquots are removed for
analysis.

3.6.7.7.1.2 Refer to toxicology manual sections 5.2, 5.8,
and 5.10 for quality assurance and reference
material authentication requirements.
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3.6.7.8 ANALYSIS DOCUMENTATION

3.6.7.8.1 Case results are to be recorded in the LIMS system.

3.6.7.8.2 Original data for controls will be compiled for each analysis
run and analysis must be stored centrally in the laboratory
where the analysis was performed, until archiving or
destruction.

3.6.7.8.3 A copy of data for controls may be stored electronically in a
central location and need not be included in ipghiVidual case
files. When necessary, a copy of control-gfijitouts can be
prepared from the centrally stored docum@

<
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3.6.7 Liquid-Liquid Extraction Procedure for the Recovery of pKa =9 Drug

Compounds.
9
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Revision # Issue Date History/Comments _{\A\
1 04-25-2002  Original Issue in SOP format %Q)
2 05-27-2003  Updated, Clarifications \0
3 11-21-2006  Addition of internal %@n%rd ~Q§S|t| '\ntrol
requirements spgcifig @
restructured. Q
4 07-28-2008 Clarifleb b %sed to prepare positive
contrQ he Io ed for negative control.
5 01-16-2014 \)&%te&}&g a equwed components in positive
ntr ositive control requirements.
r@ .6.7.8 in accordance with new LIMS
,{@m @nor formatting changes
6 OS@‘:? 20 @ed the method scope and relocated procedure
‘&m ary to background section. Minor formatting and
ammar changes. Added tube rocker, vortex mixer,
@ O\/ pipettors and centrifuge to supplies list. Replaced
%) % “Alltech” with “Grace” for RM vendor. Removed
OQ Q) requirement for duplicate positive controls. Added
Q\ O requirement for additional negative control to parallel

back extraction (if used). Consolidated quality
assurance paragraphs.
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