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Idaho State Police
Forensic Services
Toxicology Section

Section Three
Blood Toxicology
3.6  Liquid-Liquid Extraction Methods for GC/MSD Confirmation

3.6.1 Liquid-Liquid Extraction Procedure for the Recovery of Neutral and
Basic Drugs from Blood.

<
3.6.1.1 BACKGROUND O

This method is a general blood extraction proce 7% for a variety of
commonly encountered neutral and basic dlug?ﬁbuse This method
prepares and extract which will be subject to -copfirmatory analysis by gas
chromatography/mass spectrometry (G \)‘ This method does not
efficiently extract some compounds (mcﬁe nd hydromorphone) due

to pH considerations, Q) Q
O
<O

<
3.6.1.2 PRINCIPLE \0 @ &

The method is based upQ@e szpl iquid/liquid extraction. The
sample pH is adjusted s@ated borate buffer and extracted
with n-butyl chlm @ntnfugatlon the organic layer is
transferred to a n & nd IN sulfuric acid is added to back
extract basic ar@neut a,(ﬁ The aqueous layel is washed with the
non—pola1 S&lt %ﬁ}m& After the wash the pH is adjusted to greater
than 9 P@%ﬁvert analytes back to a non-ionic form for a
ﬁnal %c i 0w1 butyl chloride. The final extract is either
rec utecsg\ »q%mxane/ethanol or derivatized for confirmation on
C/MS usit and/or full scan monitoring.

%
R
3.6.1 3<2K EQUIPMENT AND SUPPLIES
3.6.1.3.1 Drybath (Fisher or equivalent)
3.6.1.32 Evaporative concentrator (Zymark TurboVap or
equivalent) equipped with nitrogen tank.
3.6.1.33 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)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
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3.6.1.6
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GC/MS vial microinsert (HP 5183-2088 or equivalent)

3.6.1.34 pH paper (Fisher 09-876-17 or equivalent)

3.6.1.3.5 (as 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
REAGENTS <

Refer to Manual section 3.8 for solution preparation A\
3.6.1.4.1 Methano! (Fisher A412-4 or equw%

3.6,1.4.2 Deionized/Distilled (DI) Water

3.6.1.43 Hexane (Fisher H292-4 or eq s@-Pent)
3.6.1.44 n-Butyl chloride (Fisher B ot equivalent)
3.6.14.5 Ethanol (Fisher A995- 4 Qeqm nt)
3.6.14.6 Hexane/Ethanol 1:1

3.6.1.4.7 1% Hydrochiouc %m I\&tban%

3.6.148 IN Sulfuric Aci

3.6.14.9 10N Sodium Ky 10)(

3.6.1.4.10 Satmated ‘ate EQ' 10 5)

3.6.1.4.11 i ﬁ\o

0 or equivalent)
MCS (Pierce 48915 or equivalent)

0 B§§ ice 38830 or equivalent)

\6@0 % TMCS (Pierce 38831 or equivalent)

S
St

@ .1.5.1 ck Standard Solution
'e) 3.6.1.5.1.1 1.0mg/mL Drug standards (obtain as
< necessary from Cerilliant, Alltech, Sigma or
equivalent vendor).

3.6.1.5.2 Working Standard Solution (5000ng/mL
345521 Add 50pL  Stock Solution to 10mL

Methanol.
Solution is stable for 12 months when stored
at 4°C,
CONTROLS
3.6.1.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)
2 Rev. 1

Issued; 0402
BLOOD 3.6.1- SOP.doc




Toxicology Program Methods Manual

3.6.1.6.2 Liguid Whole Blood (Utak 44600-WB (F) or equivalent)
spiked with working standard solution at 50, 100 and/or
300ng/ml (other levels may be used as needed). To 2mlL, of
negative blood add working standard solution as indicated

below.
Desired ng/ml. uL, Working Standard Solution
50 20
100 40
300 120

(2

3.6.1.6.3 Liquid Whole Blood Negative Contlol ak 44600-WB
(F) or equivalent) @A

3.6.1.7 PROCEDURE 6\0

3.6.1.7.1 Initial set-up
Label test tubes, and G Vl ith microinserts for the
negative control

g@ &comrol (PC), and
appropriate 1ab016@y nust Q/é
3.6.1.72 Sample qum@mn \Q @

. T1a11 m e negatwe control and positive
ﬁj xiraction tube.
.5 saturated borate buffer to each

3617 &‘}m"

entrifuge for 25 minutes/ Transfer the butyl chloride
) (top) layer to a second tube.

’&‘/

The following are clean-up steps. if the sample is clean, proceed to
3.6.1.7.7

3.6.1.74 Back Extraction
e Pipet 2.0mL of 1IN sulfuric acid, cap and extract for 5
minutes.
e Cenirifuge for =5 minutes and discard butyl chloride

(top) layer.

3.6.1.7.5 Hexane Wash
e Pipet 5.0mL hexane into each tube, cap and extract for
5 minutes,
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e Centrifuge for approx. 5 minutes and discard the
hexane (top) layer.

3.6.1.7.6 Final Exiraction
e Add 10N NaOH (approx. 6-8 drops) until the pH is
basic (> 9).
o Pipet 10mL butyl chloride into extraction tube, cap and
extract for S minutes.
e Centrifuge for = 5 minutes.
e Transfer the butyl chloride (fop) layer into centrifuge
tube. %
.\O
3.6.1.7.7 Evaporation and reconstitution ~\
o Add2-5dropsof 1% HClinr nol.
* LDvaporate under a gentle st@m of nitrogen at 37°C to
neat dryness.
¢ Finish drying undex 1 gei { room temperature. As

each sample dri i ,{ add S0uL of 1:1
hexane/ethanol tghe r

o  Vortex.
e Transfer @ﬂct i&b@ C/MSD ALS vial with
nncmn@
36.1.7.8 Deu 'ELO h 10 riate

wo add/S0ulL silylating agent to the
QO rec ty tract,
S % "é *

E}

0(\ H@ be for 15 minutes in 90°C dry bath.

\S &\m}ve from heat and allow to cool.
@K ransfer derivative to labeled GC/MSD ALS vial with
Q microinsert,
Q€
3.6.1.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.6.1.8.1 Analysis Parameters

3.6.1.8.1.1  Inject ! pL into GC/MS using the ALS.

3.6.1.8.1.2  Analyze sample extract(s) in full scan
acquisition or SIM  monitoring the
appropriate ions,

3.6.1.8,1.3  Refer to attached GC/MSD method printout
for current analysis parameters,

3.6.1.82 Detection and Identification Criteria
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3.6,1.8.2,1  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.

s Acceptable retention time window is +/-

2%.

REFERENCES
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Idaho State Police
Forensic Services
Toxicology Section

Section Three
Blood Toxicology
3.6  Liguid-Liquid Extraction Methods for GC/MSD Confirmation

3.6.2 Liquid-Liquid Extraction Procedure for the Recovery of Acidic Drugs
from Blood.

3.6.2.1 BACKGROUND @
This method is a general blood extraction ploceégr f01 a variety of
commonly encountered acid drugs of abuse. method prepares an
extract that will be subject to confm\@tmy analysis by gas
chromatography/mass spectrometry (GC\

&
3.6.2.2 PRINCIPLE Q O &
iquid extraction. Acidic

The method is based upon the, iplelef Ii
compounds can be extracted fxdom b s s under acidic conditions
8

with an organic soivent is acted with n-butyl chloride.
Following centrifugati c@ th aﬂg Qayel is transferred to a new

extraction tube an droxide is added to back extract
acidic analytes H,\d e @stcd to <6 with concentrated HCI to
convert anal nic form for a final extraction with n-
butyl chlo 1 ct is reconstituted with 1:1 hexane/ethanol
for cor f\é or @ tl /MS using SIM and/or full scan monitoring.
The xé\ ith n-buty! chloride. For sample clean-up, the
sa1 is t xtlacted The final extract is reconstituted with 1:1
é{& e/ethanol 011ﬁ1mat10n on the GC/MS using SIM and/or full scan
Q onitoring,.
Q¥
3.6.2.3 EQUIPMENT AND SUPPLIES

3.6.2.3.1 Drybath (Fisher or equivalent)

3.6.2.3.2 Evaporative concentrator (Zymark TurboVap or
equivalent) equipped with nitrogen tank.

3.6233 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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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) @@
Ny
3.6.2.4 REAGENTS @
Refer to Manual section 3.8 for solution prepar m%)
3.6.2.4.1 Methanol (Fisher A412-4 ore ‘ug)alent)
3.6.24.2 Deionized/Distilled (DI) W
3.6.2.4.3 n-Butyl chloride (Fishel 6- equivalent)
3.6.2.4.4 Concentrated Hydm &er A144-500)
3.6.2.4.5 Hexane (Fisher H )
3.6.2.4.6 Ethanol (Fish @5 4qy) 1t)
3.6.24.7 Hexane/Etl
36248 045N Sodﬁn {{1@« df)o
x©
\fb
3.6.2.5 STANDARDS %{
3.6.2.5.1 ck&t@da}& ution
6(0 .6, é(& 1\/<</I Omg/ml, Drug standard (obtain as
S\\ necessary from Cerilliant, Alltech, Sigma or
@) 0(\ Q)% equivalent vendor).
é<s6\.‘2.5.2 V@kmg Standard Solution (5000ng/ml.)
Q 345521  Add 50pL  Stock Solution to 10mL
QKO Methanol.
Solution is stable for 12 months when stored
at 4°C.
3.6.2.6 CONTROLS
3.6.2.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)

3.6.2.6.2 Liquid Whole Blood (Utak 44600-WB (F) 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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Desired ng/mL uL 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
3.6.2.7.1 Initial set-up
Label test tubes, and GC/MS vials with 1\(&1!15611’8 for the
negative control (NC), positive ,Qénnol (PC), and
appropriate laboratory numbers. %
3.62.7.2 Sample Preparation
e Transfer 1mL sampl at control and positive
control to screw- to Q%act %lbe
3.6.2.7.3 Initial Extraction @) C) é
e DPipet 101115\\S)Dut %’hl@(/mto each tube, cap and
exnact
. el tl@lge ﬁl)tes/ Transfer the butyl chloride
aye @d tube.
The followin e ci s. If the sample is clean, proceed to
3.6.2.7.6
\6 O(\ \g/
3.62. 6‘{ ction
* 0 2.0mL of 0.45N sodium hydroxide, cap and
{\ thzact for 23 minutes.
Q® e Centrifuge for 25 minutes.
KO s Discard butyl chloride (top) layer.

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

3.6.2.7.6 Evaporation and reconstitution
o [Evaporate under a gentle stream of nitrogen at <37°C.

o  Add 100uL of 1:1 hexane/ethanol to the residue.
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Vortex,
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 Analysis Parameters
3.62.8.1.1  Inject 1 pl. into GC/MS using the ALS.
3.62.8.1.2  Analyze sample extract(s) in full scan
acquisition or SIM r@n’toring the
appropriate ions, X@)
3.6.2.8.1.3  Refer to attached GC/ method printout
for current analysis@meter&
3.6.2.8.2 Detection and Identification C}gl&ﬁa

3.6.2.82.1  'The plesen drug compound can be
estabhs @e are no significant
diffez%; {he’ 1 ntlon time and mass
spe@a ]Q‘g velsus standards.

tion time window is +/-

é’g‘
Q
x<Q \(\ OO

N\
500
\6 S \%
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Section Three
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3.6  Ligquid-Liguid Extraction Methods for GC/MSD Confirmation
3.6.2 Liquid-Liquid Extraction Procedure for the Recovery of Acidic Drugs
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Idaho State Police
Forensic Services
Toxicology Section

Section Five
Quality Assurance

5.8  Evaluation of Quality Assurance Measures

5.8.1 SCOPE
This SOP deals with the evaluation of quality assurance measmee)%ed to promote
confidence in results obtained from toxicology methods. R\

%6
5.8.2 EVALUATION CRITERIA FOR QUALITATIV%\(METHODS

5.8.2.1 Analytical Standards Q
New analytical standards must 6@ au@\ticated prior to official

use. Authentication requi OMPATEO f instrumental data
obtained through the an%s f héslané\mth data from a peer

reviewed scientific ({1 @ standard compendium,
1b1(95 &&

instrumental data a

Standards d b@o‘n to previously analyzed standards
along with era% 30@3 - No significant differences should be

appar &O
§© xS

5822 Non-extracted S@ndm@ ?C)

5.82.3 cteé@snﬁb&'ontlols (EPC)
gj\c should exhibit proper retention time and mass
spec teristics for compounds of interest based upon NES.

5.8 6@6 Extracted Negative Control (ENC)
Q To verify a lack of contamination in the extraction procedure, the
Q negative control should be examined to satisfy the analyst that it
does not contain the compound(s) of interest or interfering
substances. This should be confirmed by extracting appropriate
ions in the apposite retention time window.

5825 Solvent Blanks
To verify a lack of carryover between samples analyzed on a gas
chromatograph equipped with a mass selective detector (GC-
MSD), a solvent blank should be run between samples that are
analyzed in selective ion monitoring mode (SIM) or know to have
a potential for carry-over. Non-SIM blanks should be run at the
discretion of individual analysts. The absence of carryover must
be verified prior to the discontinuation of blanks between samples.

1 ey, O
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If the solvent blank contains a significant amount of the
compound(s) of interest, the GC-MSD analysis should be repeated.

5.8.3 DISTRIBUTION OF QUALITY DATA
5.8.3.1 Documentation of analytical standard authentication and originals
of casework quality controls (NES, EPC, ENC) will be stored
centrally in the file designated for urine toxicology quality data in
the laboratory where the analysis was performed. Copies of all
quality assurance samples need not be placed in each case file.
9
5.83.2 Copies of analytical standards wused fo. Q@stantiate the
identification of each drug compound must hk\mcluded in each
case file if not otherwise indicated in indizdod@ SOPs.

.\0
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