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3.2 Specimen Volume Requirements for Blood Toxicology

3.2.1 VOLUME REQUIREMENTS
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Three

Blood Toxicology

33 Analysis of Blood for Common Drugs of Abuse by Gas Chromatography
Equipped with Dual Nitrogen Phosphorus Detectors

3.3.1 BACKGROUND OQ’
The presence of phosphorus and/or mtlogen in the s@é»ctuie of most drug
compounds facilitates their detection using a ga matograph equipped

with a nitrogen-phosphorus detector (GC-NE. he GC-NPD allows for
the presumptive identification of drug cm@unds in blood based upon
their relative retention times without ext@ﬁ’e wactlon procedures.

QO C)OQ

3.3.2 PRINCIPLE
This method outlines a sené me @d t en blood specimens for a
variety of commonly enc? 1e ic aid\ileutral drugs of abuse. Drug
compounds are exuact@ \ 1quid-liquid extraction process,
the blood is made aﬁgﬁmd xtrac ith n-buty! chloride. The extract is

subjected to ane b nn gas chromatography (GC). The
nitrogen ph(i&ms to D) utilizes an alkali metal salf, such as
rubidium 1ur )1%1 above the detector’s flame. The NPD is
thus co @e @3

leckively ionize compounds containing nitrogen and
phos%sg 111 ém of this method is that it does not detect
morphine, h 0? one, carboxy-THC or the cocaine metabolite
ylecgonn‘ ve to pH considerations, the lack of nitrogen and
@hromatographic problems.. These analytes can by screened for by

Q \OQ enzyme immunoassay (vefer to manual section one).

3.3.3 EQUIPMENT

3.3.3.1 Drybath (Fisher or equivalent)

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

3333 Vacuum Mantfold/pump

3334 Laboratory centrifuge

3335 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)
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3.34

3.3.5

Toxicology Program Methods Manual

Snap Caps (Fisher 05-538-41N or equivalent)
Automated Liquid Sampler (ALS) vials (HP 5182-0865 or

equivalent)

GC/MS vial microinsert (HP 5183-2088 or equivalent)
3336 Gas Chromatograph equipped with Dual Nitrogen

Phosphorus Detectors (Agilent/HP 6890 or equivalent)
3.3.3.7 Non-polar Capillary Column

100%-Dimethylsiloxane or a 5%-Diphenyl-95%-Dimethyl-
siloxane copolymet, 12,5 to 30M.
3.3.3.8 Mid-Polar Capillary Column

50% Phenyl, 50% methyl-polysiloxane ceg?l'g(mei 12,5 to
30M. A
%Q
REAGENTS
Refer to Manual section 3.8 for solutlon m (man instructions.
3.3.4.1 Methanol (Fisher A412- @t eq lent)
3342 Hexane (Fisher H29 Ql eq
3343 n-Butyl chloride (Eis \ ulvalent)
3344 Ethanol (Fisl e 95 rvalent)
3.345 Hexane/Et
3.34.6 1% Hydlo 10110 Kd t}@t hanol
3347 1N Sultic Ao\&\
3348

3349 ate&m@ fer (pH 9.5)
STAND@ (s\\\'

\ﬁud Solution
1.0mg/mL  Drug standard (obtain as
O necessary from Cerilliant, Alltech, Sigma or
equivalent vendor).®

Q® * Standards requiring acetonitrile as a
KO solvent may not be used in this method.
33.52 Working Standard Solution (5000ng/mL)
3.3.5.2.1 Add 50pL  Stock  Solution to  10mL
methanol.
Solution is stable for 12 months when stored
at 4°C.
3353 Tnternal Standard Stock Solution (1.0mg/ml.)
33.5.3.1 Add 10mg iprindole to 10mL methanol.
Solution is stable for 12 months when stored
at 4°C,
3.3.54 Internal Standard Working Solution (5000ng/mL)

33.54.1 Add 50pL stock solution to 10mL methanol.
Solution is stable for 12 months when stored

at 4°C,
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3.3.5.5 Performance Standard Solution{5000ng/mL}
3.3.5.5.1 Add 50uL of the following stock solutions
to 10mL methanol:

Stock (1.0mg/mL) Potential Vendors
Methamphetamine Cerilliant M-009,
Alltech 0100613
PCP Cerilliant P-007,
Alltech 017263
Cocaine Cerilliant’C-008,
Adlfeol 018003
Diazepam rilliant D-907,
L~ @Alltech 017213
-
S
Solution s st for 12 months when stored
at 4°C.

QO C)OQ
3.3.6 CONTROLS
3.3.6.1 Liquid Whog\%looct@bs@(jonuoi (Utak 98818 or

equwalen

3.3.6.2 Liqu 1&‘ 101 &:gatwe Control (Utak 44600-WB

D)) uviig
3.3.63 @ mQ'@ § s&
@3 0. {@ ,% 100uL of the Performance Standard

olution to 2.0mL Liquid Whole Blood
5\\6 O\/ Negative Control. (Utak 44600-WB (F) or

(\ equivalent,
N

3.3.7 QQPROCEDURE
Q)

14 3.3.7.1 Initial set-up
Q Label test tubes and ALS vials with microinserts for the

negative control (NC), positive control (PC), and
appropriate laboratory numbers.

3.3.7.2 Sample Preparation
o Transfer 2mL sample, negative control and positive
control to screw-top extraction tube.
e To each sample add:
e 100puL of S5ng/pL iprindole internal standard

(500ng)
e 2.0mlL saturated borate buffer (pH 9.5)
e Vortex.
3 Rev. 1
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Toxicology Program Methods Manuai

3.3.73 Initial Extraction
e Pipet 10mL n-butyl chloride into each tube, cap and
extract for 10 minutes.
s Centrifuge for =5 minutes.
o Transfer the butyl chloride (top) layer to a second tube.

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

3.3.7.7
3.3.7.4 Rack Exiraction &
e Pipet 2.0mL of IN sulfuric acid, cag(g d extract for 5
niinutes. \
o Centrifuge for =5 minutes Z
o Discard buty! chloride (top{@yel
3.3.7.5 Hexane Wash

e Pipet 5.0mL he)%@\nto @ ,{be, cap and extract for

5 minutes.

e Centrifuge ap%&x 1utes and discard the
hexane (t y
. Venf a thg\ queous phase is <6.
3.3.7.6 Fin 1ac
dd \@ﬂ O (applox. 6-8 drops) until the pH is
O b 12?/

6(0 butyl chloride into extraction tube, cap and
¥ 5 minutes.
0(\ rifuge for > 5 minutes.
\S O@amsfel the butyl chloride (top) layer into centrifuge
N tube.

QKOQ 3.3.7.7 Evaporation and reconstitution
e Evaporate under a gentle stream of nitrogen at 37°C to
near dryness.
e Finish drying under nitrogen at room temperature, As
cach sample dries, immediately add 50ulL of 1:1
hexane/ethanol to the residue

¢ Vortex,
o Transfer extract to labeled GC/MSD AILS vial with
microinsert.
3.3.8 GAS CHROMATOGRAPHY/NITROGEN PHOSPHORUS
DETECTOR (GC/NPD) ANALYSIS
3381 Analysis Parameters

4 Rev. 1
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3.3.8.1.1 Inject 1to 2 uL into GC/NPD using the ALS.

3.3.8.1.2 Run a hexane/ethanol (1:1) blank between
each sample.

3.3.8.13 Refer to attached GC/NPD method printout
for current analysis parameters.

3.3.8.2 Detection and Identification Criteria
3.3.8.2.1 The presence of a drug compound may be
indicated if the following criteria is met.

e There are no significant@ifferences in
the relative retention.tinfe’ (RRT) for the

sample versus stan .

%Q
3.3.9 REFERENCES N

3.39.1 Stafford, D.T., Chromafogmpléo?p. 112, im: Principles of

Forensic Toxicology, B. chin&\ . A@éﬁ, 1999.

O

3392 Foerster, E., Hatchett, D.,?l Gariiett, apid, Comprehensive
Screening Procedure%) as@‘w iy Blood of Tissues by Gas

Chromatography.é@l al, 106 $50-55, 1978

W\
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SO
> &KL
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services
T0x1cology Sectlon

Sectlon Th1ee
Blood Toxicology
3.4  Manual Solid Phase Extraction (SPE) Methods

3.4.1 Xxtraction of Basic and Neutral Drugs in Blood Employing the United
Chemical ‘Fechnologies (UCT) 200 mg CLEAN SC%’JEN@ DAU

Extraction Column <

34.1.1 PRINCIPLE 6\
This procedure outlines the use of the UCT mg CLEAN SCREEN®
DAU column for the extraction of basic dﬂd@im al drugs from blood. The

CLEAN SCREEN® DAU column utih olymeuc sorbent which
combines a cationic exchanger an diO functionality (reverse
phase) to interact effectively, phys 1 y §n h 1 dlly, with analytes of
interest and minimally with 11 ringisubs in the blood sample.
The anionic sorbent c Sm @ds to cations. Additional
retention mechanisn S@mcl 1ob10 interactions and polar

adsorption. The no ra Q column serves to extract nonpolar
compounds from@g}oi y trix, For the extraction of basic and
neutral drugs, 1 &6 diluted and centrifuged, adjusted to pH
6 with a ph ' oaded onto a pre- -conditioned SPE column.
The bio is maxnmze the ionic character of analytes, The
cond1 1n wironment which allows for optimal interaction
ﬂé SO and the analytes of interest. The column is
xb:quently W d with water and a weak aqueous buffer, to selectively
move matrix components and interfering substances from the column.
OQNext the column is dried to remove traces of aqueous and organic
sofvents. When the column is dry the analytes of interest are recovered
from the column with a basic organic solvent mixture. Following the
elution from the SPE column the extract is either reconstituted with ethyl
acetate or derivatized for confirmation on the GC/MSD.

34.1.2 EQUIPMENT AND SUPPLIES
34.1.2.1 200mg CLEAN SCREEN® extraction column (ZSDAUQ20
or ZCDAUO020 or equivalent)
34122 Evaporative concentrator (Zymark TurboVap® LV, Pierce
Reacti-Vap™/Reacti-Therm™ or equivalent) equipped with

nitrogen tank.
34123 Vacuum Manifold/pump

1 Rev, 1
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3.4.1.3

3.4.1.4

Toxicology Program Methods Manual

34,124 Dry bath

34125 Glassware
16X100mm disposable culture tubes (Fisher 14-961-29 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 Sample (ALS) vials (HP 5182-
(865 or equivalent)
GC/MS Vial Microinsert (HP 5183-2088 or egyivalent)

3.4.1.2.6 pH paper (Fisher 09-876-17 or equivalent)©

34127 Gas Chromatograph equipped with \» mass selective
detector (HP 6890/5973 or equi t) and a nonpolar
capillary column with a phase%mpomtlon capable of
efﬁcwntly separating GHB ar ({cﬁs analogs in toxicological
specimens  (e.g. 100%- hylpolysiloxane or 95%-
dimethyl-polysiloxane w(@sgo—l 1enyl)

<<()O’\

l@ ation instructions,

" equivalent)
her D37-4 or equivalent)

REAGENTS
Refer to manual section 3. sol %@7
34.1.3.1 Deionized stllle @

3.4.1,3.2 Methar @18hﬂ®41
34133  Mefhyléne Cl@ud

34.1.3.4 Ett Ac het"E145-4 or equivalent)

3.4.1.3.5 : ' A416-1 or equivalent)

34136 1ox1de (Fisher A669-500 or equivalent)
341375 phate Buffer (pH 6.0)

drochloric Acid (HCI) or 100mM Acetic Acid
Monobasic sodium phosphate
1M Dibasic sodium phosphate

341@\ 0

1

3 10 ibasi
4 1.3.11 Ehltion Solvent

Q®

Mix 78mL Methylene Chloride, 20mI Isopropanol and
2mL Ammonium Hydroxide. Make fresi.
3.4.1.3.12 Silylation Reagent Options
* MSFTA (Pierce 48910 or equivalent)
¢ MSFTA + 1% TMCS (Pierce 48915 or equivalent)
* BSTFA (Pierce 38830 or equivalent)
+  BSTFA + 1% TMCS (Pierce 38831 or equivalent)

TFAA (Pierce 67363 or equivalent)
HFAA (Pierce 63164 or equivalent)

CONTROLS
3.4.14.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent).

2 Rev. |
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Toxicology Program Methods Manual

34142 Liquid Whole Blood Negative Control (Utak 44600-WB
(F) or equivalent) spiked with drugs of interest (more than
one level may be used where appropriate).

34143 Liquid Whole Blood Negative Control (Utak 44600-WB
(F) or equivalent)

34.1.5 PROCEDURE
34.151 Initial set-up
Label 200mg CLEAN SCREEN® Extraction Column, test
tubes, and GC/MS vials with microinsert the negative
control (NC), positive control (PC\}i\Odnd appropriate

laboratory numbers. @
34152 Sample Preparation
e Transfer 2ml. sample, atwe control and posiiive

control fo screw-top cti Q}itube
Add 8mL DI waézlg te 1d for 5 minutes.

Centrifuge fo nmu
Transfer li &o s é

Add 41 %m }3@ buffer. (pH 6.0)
s‘l\@ld 0 +0.5. Adjust as necessary

Sam&)O
Oin ic sodium phosphate or 100mM

Cgu' asi iur sphate
N

34,153 @g@%&
6(0' é\ led 200mg CLEAN SCREEN® Bxtraction

s\ @1 in the vacuum manifold.
Q 3mL of methanol to the column and aspirate and
pirate at < 3 in. Hg to prevent sorbent drying.

\ Add 3mL of deionized water to the column and aspirate
KOQ at <3in. Hg.
Q o Add ImL of 100mM phosphate buffer (pH 6.0) and
aspirate at <3 in. Hg.
¢ Load sample inio column at 1 to 2mL/minute.
e  Wash column with the following and aspirate at < 3 i,
Hg:
o 2mkL of deionized water
o 2mL 100mM HCI or 100mM acetic acid
¢ 3ml methanol
o Tncrease vacuum to = 10 in. Hg (234 kPa) and dry
extraction disc for = 5 minutes.
e Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the labeled tapered tip
centrifuge tubes.

3 Rev. §
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e Add 6ml. elution solvent to the column and aspirate at
<3 in. Hg (<10 kPa) or by gravity.

o TLvaporate solvent to dryness, under a gentle stream of
nitrogen, in evaporator at < 40°C.

34154 Sample Reconstitution
e Add 50uL ethyl acetate.
e Vortex.
o Transfer extract to labeled GC/MSD ALS vial with
microinsert, %)

<
34155 Derivatization Option One {(when apmg&%te)
¢ In fume hood add the foliown%Q
e 50pL ethyl acetate.
e 50uL silylating agent(o

o Cap tubes.

¢  Vortex.

o Heat tube for ZO%mut@f %S;“&dly bath.

¢ Remove ﬁo Weat a ool

. Tlansfel a‘a GC/MSD ALS vial with

1‘1’110101@6

3.4.1.5.6 Delu@sb}zatlm})ptm@wo (when appropriate)
1t &0% 50 ul TFAA or HFAA.
®

6(50 Ter/

e for 20 minutes in 70°C dry bath.

@ove from heat and allow to cool.

\S aporate samples to dryness with nifrogen at room
K tempelatme

OQ e Add 50ul ethyl acetate.

\\ o Vortex

%

e Transfer derivative to labeled GC/MSD ALS vial with
micro-insert and cap.

3.4.1.6 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.4.1.6.1 Analysis Parameters
3.4.1.6.1.1  Inject 1 ul into GC/MS using the ALS.
3.4.1.6.1.2  Analyze sample extract(s) in full scan
acquisition or SIM  monitoring  the
appropriate ions.
3.4.1.6.1.3  Refer to attached GC/MSD method printout
for current analysis parameters.

4 Rev. |
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3.4.1.7

Toxicology Program Methods Manual

34.1.62 Detection and Identification Criteria
3.4.1.6.2.1  The presence of a drug compound can be
established if there are no significant
differences in the retention time and mass
specira for the sample versus standards.
s Acceptable retention time window is +/-

2%.
REFERENCES @g
3.4.1.7.1 UCT CLEAN SCREEN® Bxtraction (&ﬁrﬁms Application
Manual N

%Q
34,172 Platoff, G.E., Gere, J.A. Solitk@hase Extraction of Abuse
Drugs from Urine, For. Sci(l@view 3 (2):117-132; 1991.

Q%
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Chemical  Technologies (UCT) 200 mg CLEAN é) EN® DAU

Extraction Colunmn ;\
&°

Revision # Issue Date History . (,

1 04-16-02  Original Issue in SOP f0{§ X\

<< A
G Q/é

AN
Approval QO \Q}Q,-\}®
RN o
Technical Leader: \,(5\ b\ (\O Date
S. C. Wgﬂlsox\\“) V
X & &
S\\é C)O O\/
Issuance \O \\,Q &%
\'4

@)
QC MfmagQQ Date:
Q K Rick D. Groff

6 Rev. |
Issucd; 04/02
BLOOD 3.4.1 - SOP-RO.doc



Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Sectil Three
Blood Toxicology

34 Manual Solid Phase Extraction (SPE) Methods
3.4.2 Extraction of Benzodiazepines from Blood Employing the Umted

Chemical Technologies (UCT) 200 mg CLEAN S%ﬂDEN DAU

Extraction Column EO

3.4.2.1 BACKGROUND %6
Refer to manual section 2.4.3. O

2
Qf\g

3.4.2.2 PRINCIPLE
This procedure outlines the use he 2Q0 1g CLEAN SCREEN®
DAU Column for the extract'@é’ of Benzo pines from blood. The

CLEAN SCREEN® DA @11111 17 opolymeric sorbent which
combines a cationic exc 1ger \@ phobic functionality (reverse
phase) to interact effec& el 31€§)and chemically, with analytes of
interest and mm%& émt g substances in the blood sample.

The benzodi 1es @uat %’on the SPE by hydrophobic interactions

and polar rpti he 1pola1 aspect of the column serves to extract

nonpo a\ mp &\ a polar sample matrix. 2 For the extraction of

benzodiazej th od sample is diluted and centrifuged, adjusted to

) w1th\bp1 ate buffer, and loaded onto a pre-conditioned SPE

éq imnn, The detlomng creates an environment which allows for

Q ptimal interaction between the sorbent and the analytes of interest. The

Q analyte is retained by hydrophobic interaction of the functional groups

Q present on both the analyte and the sorbent. The column is subsequently

washed to selectively remove matrix components and interfering

substances from the column. Next, the column is dried to remove fraces of

aqueous and organic solvents. When the column is dry, the analytes of

interest are recovered from the column with a basic organic solvent.

Following the elution from the SPE columm the extract is derivatized for
confirmation on the GC/MSD.

3.4.2.3 EQUIPMENT AND SUPPLIES
34.23.1 200mg  CLEAN SCREEN®  Extraction  Column
(ZSDAU020 or ZCDAU020 or equivalent)
3.423.2 Drybath (Fisher or equivalent)

1 Rev. 1
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34233

34234
34235

3.423.6
3.42.37

3424 STANDA
34241

\6

¥
S

&S

34242

Toxicology Program Methods Manual

Evaporative concentrator (Zymark Tu1'boVap® LV, Pierce
Reacti-Vap™/Reacti-Therm™ or equivalent) equipped with
nitrogen tank.
Vacuum Manifold/pump
(Glassware
13x100mm Screw Cap Tubes (Fisher 14-959-35C or
equivalent)
Screw Cap for 13X100 Tubes (Fisher 14-930-15E or
equivalent)
16X144mm tapered tip centrifuge tubes éﬁ{ljhel 05-538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or eqv Q}Ent)
GC/MS Automated Liquid Samp @{LS) vials (HP 5182-
0865 or equivaient)
GC/MS Vial Microinsert (HP-5183-2088 or equivalent)
pI paper (Fisher 09-876-1 equivalent)
Gas Chromatograph 1ppe %vith a mass selective
detector (HP 6890@ '&ﬁ:@lent) and a nonpolat
capillary column gyith §ﬂa mposition capable of
efficiently se @ng @ ar analogs in toxicological
speclmensQ& Q0%-difnethylpolysiloxane  or 95%-
dimethyl 6 ysil gé{ ith-8%-diphenyl)
O
\
RDS (O
\&ocl«_&g 1%1 §§olutions
1.0mg/mL) Potential Vendors®
0< %y—;;%n Cerilliant D-907 Alltech 017213
DeSplethyldiazepam Cerilliant N-905 Alltech 013453
\Lorazepam Cerilliant L-901 Alltech 013583
Oxazepam Cerilliant 0-902 Alltech 013703
Prazepam Cerilliant P-906 Alltech ¢13913
Flurazepam Cerilliant F-003 Alltech 017953
Triazolam Cerilliant T-910 Alltech 014233
Desalkylflurazepam Cerilliant D-9135 Alltech 6013423
Chlordiazepoxide Cerilliant C-022 Alltech 01719
Alprazolam Cerilliant A-903 Alltech 014273

*or equivalent.

Working Standard Seolution (5000ng/ml.)
3.4242.1 Add 50uL Stock Solution fo 10mbL

Methanol.

Solution is stable for 12 months when stored
at 4°C,

2 Rev. |
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3.4.2.5 CONTROLS

3.42.5.1

Toxicology Program Methods Manual

Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)

34252 Liquid 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 2mL of
negative blood add working standard solution as indicated
below.

Desired ng/ml, nL Working Standard Solution
50 S0
100 ‘\\0‘10
300 SO 120
\"4
3.4.2.5.3 Liquid Whole Blood Negatm@ﬂonnol (Utak 44600-WB
(F) or equivalent. {\
\6 Qﬁ
<< O
3.4.2.6 REAGENTS C)

Refer to' manual section 3. 8 lm repgration instructions.

3.4.2.6.1 Delomze

3.4.2.62 Methanol her 2-4\onequivalent)

3.4.2.63 Methy C11k§§ é&l D37-4 or equivalent)

3.42.64 (A‘ceta is 4 or equivalent)

3.4.2.6.5 416 1 or equivalent)

3.4.2.6.6 ‘Q @mny @1111 Kx ox1de (Fisher A669-500 or equivalent)
1

3.42.6.7
343@\‘9&6
3.4 0
.6.10
SEh

O
QK 3.4.2.6.12

Plegphate Buffer (pH 6.0)
rochloric Acid (HCI) or 100mM Acetic Acid
onobasic sodium phosphate

@ Dibasic sodium phosphate
tion Solvent

Mix 78mL Methylene Chloride, 20mL Isopropanol and
2ml. Ammoniwm Hydroxide. Make fresh.

Silylation Reagent Options

¢ MSFTA (Pierce 48910 or equivalent)

¢ MSFTA + 1% TMCS (Pierce 48915 or equivalent)

e BSTFA (Pierce 38830 or equivalent)

¢ BSTFA + 1% TMCS (Pierce 38831 or equivalent)

3.4.2.7 PROCEDURE

3.4.2.7.1

Label 200mg CLEAN SCREEN® Extraction Column, test
tubes, and GC/MS vials with microinserts for the negative
control- (NC), positive control (PC), and appropriate
laboratory humbers.

3 Rev.
Issued: 04/02
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Toxicology Program Methods Manual

34272 Sample Preparation

e Transfer 2mL sample, negative control and positive
control to screw-top extraction tube.
Add 8ml. DI water, vortex, let stand for 5 minutes,
Centrifuge for 10 minutes.
Transfer liquid to second tube.
Add 4mL 100mM phosphate buffer.
Sample pH should be 6.0 £0.5. Adjust as necessary
with 100mM Monobasic sodium phos%@)e or 100mM
Dibasic sodium phosphate. X@)

R\

342,73 Sample Extraction Q\
o Tnsert labeled 200mg CL SCREEN® Extraction
column in the vacuum mﬂﬁ 1d.
e Add 3mL of methan@% th*column and aspirate and

aspirate at <3 in }@ 0 px¢ ,{Elbent drying.
o Add3mL of de: 1zed er ¢ column and aspirate

at <3 in. H
e Add 1 @ 0&& hate buffer (pH 6.0) and
aspna at < 3\@

) am nn at 1 to 2ZmI/minute.
(QI nn the following and aspirate at < 3 in,

® & & @ @

g \
\(\O o\g\l%’é&onized water

OQ 25\( OmM HCI or 100mM acetic acid
C) methanol

case vacuum to 210 in. Hg (234 kPa) and dry

@ O xtraction disc for = 5 minutes.
Q Open vacuum manifold, wipe collection tips, and insert
KO the collection rack containing the labeled tapered tip

centrifuge tubes.

e Add 6mL elution solvent to the column and aspirate at
< 3in, Hg (<10 kPa).

e Bvaporate solvent to dryness, under a gentle stream of
nitrogen, in evaporator at < 40°C.

%

3.42.74 Derivatization
e TIn fume hood add the following:
. 50uL ethyl acetate.
. 50ul. silylating agent.
o Cap tubes.
¢ Vortex.
o Heat tube for 15 minutes in 90°C dry bath.

4 Rev. i
Issued: 04/02
BLOOD 3.4.2- SOP.doc




Toxicology Program Methods Manual

e Remove from heat and allow to cool.
o Transfer derivative to labeled GC/MSD ALS vial with
microinsett.
3.4.2.8 CAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
342381 Analysis Parameters
3.42.8.1.1  Inject IpL into GC/MS using the ALS.
3.42.8.12  Analyze sample extlact(s) %@m Refer to
table below.
3.4.2.8.1.3 Refer to attached GC method printout

for current analy&g@a neters.

34282 Detection and Identification Gtggna

342821

establis
dlffe s i

{it?;cg@*b Q{@e

e are no 31gn1ﬁcant
tention time and ion
velsus standards.

The preser \of g drug compound can be
if @

ntion time window is +/-

\\\ und

Tons

D@wﬂ‘lmazepam

745% 247, 341%, 342, 343,
344, 345, 346, 347, 348,
359%, 360, 361, 362, 363.

‘Des methyldiazepam

727%, 327% 328, 329,
341%, 342, 343, 344, 345,

Lorazepam-TMS 347% 349, 429% 430,
431*%, 432

Diazepam 165, 177, 221%, 255, 256%,
257,
258, 283*, 284, 285, 286.

Oxazepam-TMS 147, 313%, 340, 401, 415%,
429% 430, 431

Prazepam 241, 242, 243, 267, 268,
269%,
270, 271, 295%, 296, 297,
208,323, 324%, 326, 327

Flurazepam 245%, 315% 318, 387%
388, 389, 350.

Triazolan: 238% 239, 279, 313%, 314,
315,342%
343, 344, 345,

Alprazolam 204, 273%, 279% 307,
308*.

Chlordiazepoxide 163, 165, 205, 220*, 247%,

282%, 283, 284

#Minimum ions to monitor.
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3.4.2.9 REFERENCES
34.29.1 UCT CLEAN SCREEN® Extraction Columns Application
Manual

3.429.2 Platoff, G.B., Gere, J.A. Solid Phase Extraction of Abuse
Drags from Urine, For. Sci. Review, 3 (2):1 17-132; 1991.
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3.4  Manual Solid Phase Extraction (SPE) Methods

3.4.2 Extraction of Benzodiazepines from Blood Employing the United
Chemica! Technologies (UCT) 200 mg CLEAN SC@@EN@ DAU

Extraction Column . gg
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Idaho State Police
Forensic Services
Toxicology Section

ton Thre
Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.3 Extraction of Cocaine and Benzoylecgonine from Blood Employing

the United Chemical Technologies (UCT) 200 mg CLE@;&BJ SCREEN”

DAU Extraction Column . s, :

o
3.4.3.1 BACKGROUND
Cocaine is a naturally occurring alkaloid deriyed from leaves of the South
American shrub, Erythroxylon coca. ine can also be produced
synthetically. Cocaine is one of the n @el stimulants to the central
nervous system due to its mechani iéff@ ac&?%ich involves blocking
reuptake of stimulatory neurotrangﬁlitte . yCosaine is used licitly as a
local anesthetic in ophthaimolcgg) Tt Sit ects of cocaine include

an increased mental awargiess aigt\ le . a sense of clarity and
feelings of elation. The Qtlon i

ctiveNSherlock Holmes used cocaine

for its transcendently, §imu @(mmd clarifying properties to the

displeasure of Do %\W atgen. % th all drugs, the effects of cocaine

depend on the &@ag @ f%%l h which it is taken and the route of
{

administration)  Other S‘R cant factors include the seliing or

circumst yg\m i¢h t\@dmg is used and the expectations of the user.

Side e@s inefade pupillary dilation, restlessness, dizziness,

dyské%sia{ﬁ@a or, horia, and paranoia. Additional major side effects

%ocaine e sequence of discontinued use. If the user does not

gpga minister tfe drug, they may experience increased anxiety, agitation,

Q Lestlessness and the disturbance of normal sleep patterns, which leads to

\O fatigue. Due to these effects following cocaine use, an individual's ability

Q to operate a motor vehicle is impaired both during and following cocaine

use. Routes of administration include snorting, injection and smoking. The

metabolism of cocaine and its metabolites involves hydrolysis,
transesterification and n-demethylation.

34.3.2 PRINCIPLE

This procedure outlines the use of the 200mg CLEAN SCREEN® DAU
SPR column for the exfraction of cocaine and benzoylecgonine from
blood. The CLEAN SCREEN® DAU column utilizes a copolymeric
sorbent which combines a cationic exchanger and a hydrophobic
functionality (reverse phase) to interact effectively, physically and
chemically, with analytes of interest and minimally with interfering
substances in the blood sample.

1 Rev. 1
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The anionic sorbent for the cation exchanger binds to cations. Additional
retention mechanisms include hydrophobic interactions and polar
adsorption. The nonpolar aspect of the column serves to extract nonpolar
compounds from a polar sample matrix. The cation exchanger component
of the phase is effective for compounds which are present in the urine
sample in a cationic form bonding ionically to the sorbent.

For the extraction of cocaine and benzoylecgonine, the biood sample is
diluted and centrifuged, adjusted to pH 6 with a phosphatg buffer, and
loaded onto a pre-conditioned SPE column. The blood 1s adjusted to
maximize the ionic character of the analyte. The confiitioning creates an
environment which allows for optimal interactio gen the sorbent and
the analytes of interest. The analyte is retained %ionic interaction of the
amine functional groups present on the dru ggd the anionic sulfonic acid
on the sorbent. The column is subsequenti shed with water and a weak
aqueous buffer, to selectively remove ’Q 11X @\pponents and interfering
substances from the column. The \Q -upts the hydrophobic and
adsorption interactions but not e ionl material. Next, the
column is dried to remove { of a L\c or gamc solvents. When
the column is dry the anﬁgsf i{fé ‘bew recovered from the column
with a basic or gamc solveft mm(@ie ing the etution from the SPE

column the extract 1s 8& or rmation on the GC/MSD.

L‘QUIPME Q}P

3.43.3.1 6(0 AN SCREEN®  Extraction  Column
5(5 or ZCDAU020 or equivalent)

Flshe1 or equivalent)

eaoti-VapTM/Reacti-ThermTM or equivalent) equipped with
nitrogen tank,
34334 Vacuum Manifold/pump
3.43.3.5 Glassware
13x100mm Screw Cap Tubes (Fisher 14-959-35C or
equivalent)
Screw Cap for 13X100 Tubes (Fisher 14-930-15E or
equivalent)
16X144mm tapered tip centrifuge tubes (Fisher 05-3538-
41C or equivalent)
Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liquid Sample (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS Vial Microinsert (HP 5183-2088 or equivalent)
3.43.3.6 pH paper (Fisher 09-876-17 or equivalent)

2 Rev. 1
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3.4.33.7 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).

REAGENTS
Refer to manual section 3.8 for solution preparation tln@ctions.
3.434.1 Deionized/distilled (DI) water R\

34342 Methanol (Fisher A412-4 or equivalgﬂ»)

34343 Methylene Chloride (Fisher D37~%’ equivalent)
3.43.4.4 Ethyl Acctate (Fisher E145-4 ofloquivalent)
3.4.3.4.5 Isopropanol (Fisher A416- quivalent}

3.434.6 Ammonium Hydroxide her 9-500 or equivalent)
3.434.7 100mM Phosphate i\ )

3.4.34.8 100mM Hydrochlprics AcidHC

3.43.49 100mM Mon h@;%"so '

3.43.4.10 100mM D@sodi{@pl
3.43.4.11  Elution Solent x©

Mix 7@4 g@%&@]ﬂoride, 20mL Isopropanol and

-100mM Acetic Acid
p ate

xide. Make fresh.

3.4.3.4.12 t Options

1% TMCS (Pierce 48915 or equivalent)

% é’(Fierce 38830 or equivalent)
@) 0(\- FA + 1% TMCS (Pierce 38831 or equivalent)
S 7O

3.4.3.5 OQ STANDARDS

QK

3.4.3.5.1 Stock Standard Solution
3435.1.1 1.0mg/ml. Benzoylecgonine (Cerilliant B-
004, Alltech 018203 or equivalent)

343512 1.0mg/ml Cocaine (Cerilliant C-008,
Alltech 018003 or equivalent)

34352 Working Standard Solution (5000ng/mL)

343521 Add 50uL  Stock Solution to 10mL
Methanol.
Solution is stable for 12 months when stored
at 4°C.,
3 Rev. |
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3.4.3.6 CONTROLS
3.43.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)
3.4.3.62 Liquid Whole Blood Negative Control (Utak 44600-WB
(F) or equivalent) spiked with cocaine and benzoylecgonine
at the 50, 100 and/or 300 ng/ml! level(s) (other levels may
be used as needed). To 2mL of negative blood add
working standard solution as indicated below.
Desired ng/mL 1l Working Stgudard Solution
50 . Q0
100 40
300 Q}‘ 120
3.43.63 Liquid Whole Blood Negat@OCOHtroI (Utak 44600-WB
(F) or equivalent) \@ *
«° ()OQ &
3.4.3.7 PROCEDURE . 0@ X, Q/é
3.43.7.1  Initial set-up NN Q‘?J
Label ZOOQgQJ S N® Extraction Column, test
tubes, and G Vi Tth microinserts for the negative
cont{@' (N@} posi control (PC), and appropriate
clg@atca% m&;‘.
3.43.72 (50 Salg%& Pr;_/q@&ggtion
\6 ehr omL sample, negative control and positive
6\ 0(\ 1 to screw-top extraction tube.
\% O@ d 8$mL DI water, vortex, let stand for 5 minutes.
@K Centrifuge for 10 minutes.
OQ e Transfer liquid to second tube
Q& e Add 4mL 100mM phosphate buffer (pH 6.0)
¢ Sample pH should be 6.0 £0.5. Adjust as neccssary
with 100mM Monobasic sodium phosphate or 100mM
Dibasic sodium phosphate
3.43.7.3 Sample Extraction

e Insert labeled 200mg CLEAN SCREEN® Extraction
column in the vacuum manifold.

o  Add 3mL of methanol to the column and aspirate and
aspirate at < 3 in. Hg to prevent sorbent drying.

o Add 3mL of deionized water to the column and aspirate
at<3in. Hg.

¢ Add 1mL of 100mM phosphate buffer (pH 6.0) and
aspirate at < 3 in. Hg,
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e Load sample on to column at 1 to 2mL/minute.

e Wash column with the following and aspirate at <3 in.
Hg:
e 2mL of deionized water
e 2mL 100mM HCI or 100mM acetic acid
» 3mL methanol

e Increase vacuum to = 10 in. Hg (=34 kPa) and dry
extraction disc for > 5 minutes.

¢ Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the la tapered tip
centrifuge tubes.

o Add 6mL elution solvent to the gﬂ%mn and aspirate at
<3 in. Hg (<10 kPa).

» Evaporate solvent to dlyn@ undel a gentle stream of
nitrogen, in evaporator {@40"(3

\Q
3.4.3.7.4 Derivatization

¢ In fume hoo the fﬁlbwg
. 50 }LL Q%met @
. latl.q 6

o Cap u

. at t bfor @nmutcs in 90°C dry bath.
1eat and allow to cool.

&nsf 1vat1ve io labeled GC/MSD ALS vial with
\6 11

3.4.3.8 CHRO OGRAPHYIMASS SPECTROMETRY (GC/MS)
DANALYSIS
KO 3.43.8.1 Analysis Parameters

343.8.1.1  Inject TuL into GC/MS usmg the ALS.

343812  Analyze sample extract(s) in SIM. Refer to
table below.

343813  Refer to attached GC/MSD method printout
for current analysis parameters,

3.4.38.2 Detection and Identification Criteria
3.4.3.8.2.1 The presence of a drug compound can be
established if fhere are no mgmﬁcant
differences in the retention time and ion
ratios for the sample versus standards.
o Acceptable retention time window is +/-
2%.
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Compound Tons
Cocaine %82, %182, 83, 77, 94, 906, 105,
198, 272, *303
Benzoylecgonine-TMS | #82, *240, 105, 94, 73, 241,
256, 346, ¥361

*Minimum ions fo monitor

3.4.3.9 REFERENCES
34.39.1 UCT CLEAN SCREEN® Bxtraction Colt Application
Manual A\Q

34392 Platoff, G.E., Gere, J.A. Solid E@@ Extraction of Abuse
Drugs from Urine, For. Sci. R.e\c'yw, 3(2):117-132; 1991.
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Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.3 Extraction of Cocaine and Benzoylecgonine from Blood Employmg

the United Chemical Technologies (UCT) 200 mg CLW SCREEN®

DAU Extraction Column
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Idaho State Police
TForensic Services

Toxicology Section

ection Three

Blood Toxicology

34

Manua! Solid Phase Extraction (SPE) Methiods
3.4.4 Extraction of Free (Unbound) Opiates in Blood Employing the United

Chemical Technologies (UCT) 200 mg CLEAN SC@R;)DN@ DAU

Extraction Column . g

34.4.1

o

BACKGROUND %

Morphine and codeine are natural derivatives of(the opium poppy, Papaver
somiferum, Opium contains several alkaloi \cludmg morphine, codeine
and papaverine. These natural products Ieaﬁe evelopment of numerous
synthetic analgesics. Narcotic anal are deed into 3 classes, the
phenanthrenes (morphine, ﬁne, ne, pentazocine),
phenylpiperidines (meperidine, f%@,d), lheptanes (methadone,
propoxyphene). As illustrated e C he effects of opiate class
drugs are dependent upon 11 t1 1tl® ific receptor sites within the
central nervous system ( ) In o)analgesia and cough suppression,
effects of opiate us lud \l respiratory depression, sedation,

reduced Gl mo %@, hypothermia,  dysphoria, —miosis,
bradycardia, 11&3&@ and {& rance and dependence.

-

Compoun bofl nbﬁ}me %ceptm/ Metabolites Thernpcuticﬁ
\ Action 1ses
Bupreno;@! ﬁ},ene@ 11 agonist, Norbuprenorphine * moderate-
o\ N ¥ antagonist severe pain
BuQNDmol Sta 0: ¥ agonist, 3-hydroxybutorphanol, moderate-
| Stadol NS 11 antagonist norbutorphanol severe pain
C%ﬂieine Tyienol 4® i agonist, morphine, norcodeing mild-moderate
Q‘K & agonist
Dihydrocodeine Paracgdi;@ 1L agonist diaydromorphine, mild-moderate
nordihydrocodeine
Fentanyl Sublimaze® 1 agonist despropionytfentanyl, moderate-
norfentanyl, severe
hydroxyfentanyl,
hydroxynorfentanyl
Heroin NA in US {1 agonist 6-acetylmorphine, —
morphine, normoiphine
Hydrocodene Hycgdan@’j u agonist hydromorphone, moderate-
Vicodin® norhydrocodone, severe
® dihydrocodeine
Cedonle@ ! hydromorphol
Lortab
Hydromorphone Dilaudid—® {1 agonist hydromorphol moderate-
severe
Levorphanoi levo- 1 agonist, norlevorphanol moderate-
dromorau® K agonist severe
i Rev. |
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Compound Trade Name Receptor/ Metabolites Therapeutic
Action Uuses
Meperidine Demerol® { agonist normeperidine moderate-
severe
Methadone Dolophine®, p agonist methadol, normethadol, Detoxification
Methadose® EDDP, EMDP
Morphine MS-IR | agonist, normorphine moderate-
Roxanol K agonist, severe
5 aponist
Nalbuphine Nubain ® ¥ agonist, nornalbuphine maoderate-
o agonist, severe
1 antagonist C
Oxycodone Percotone®, [t agonist oxymorphone, @‘/ moderate-
Roxicodon e®, noroxycodone A.\O severe
Oxycontin®, \
Oxy” 056
Oxymorphone Numgrphan® w1 agonist 6-0xqur@l"' moderate-
~\ severe
Pentazocine ’I‘alwin® W agonist, cis- q(ﬁ'ans— moderate-
& agonist, @ ypenl%vcinc, {rans- | severe
o agonist ‘bOXYB\@‘Z cine
Propoxyphene Darvon”, 1 agonist \( “horpfapedypt eﬂk‘ mitd-moderate
Darvocet” ,.@ X\ /é
Tramadol Ultram® 1 amonist (fortean moderate
‘Q &l K{.\Od yltramadol, N-
% desmeihyltramadol

3.4.4.2

QP

%)

@ O~V
Y

PRINCIPLE  Cy° . @&° , O

This proce%@autii{@\\th @bf the UCT 200 mg CLEAN SCREEN®

extractio umn(b\ the@,naction of Opiates from blood. The CLEAN
SC B@D,Aé@oh filizes a copolymeric sorbent which combines a
catiqny ?ﬁngm

ract effecti

a hydrophobic functionality (reverse phase) to
a.§ physically and chemically, with analytes of interest
‘&%{ minimallysuith interfering substances in the blood sample. The cation
exchanger utilizes an anionic sorbent ( - ) to bind to cations. Additional
retention mechanisms include hydrophobic interactions and polar
adsorption.

For the extraction of opiate class drugs, the blood sample is diluted and
centrifuged, adjusted to pH 6 with a phosphate buffer, and loaded onto a
pre-conditioned SPE column. The blood pH is adjusted to maximize the
ionic character of the analyte. The conditioning creates an environment
which allows for optimal interaction between the sorbent and the analytes
of interest. The analyte is retained by ionic interaction of the amine
functional groups present on the drug and the anionic sulfonic acid
exchanger on the sorbent. The column is subsequently washed with water
and a weak aqueous buffer, to selectively remove matrix components and
interfering substances from the columm. The wash also disrupts the
hydrophobic and adsorption interactions but not the ionically bound
material. Next, the column is dried o remove iraces of aqueous and
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organic solvents. When the column is dry the analytes of inferest are
recovered from the column with a basic organic solvent mixture.
Following the clution from the SPE column the extract is derivatized for
confirmation on the GC/MSD.

EQUIPMENT AND SUPPLIES
3.4.43.1 200mg CLEAN SCREEN® Extraction  Column
(ZSDAU020 or ZCDAUO20 or equivalent)
34432 Drybath (Fisher or equivalent) 2
3.44.33 Bvaporative concentrator (Zymark Turb@@p LV, Pierce
Reacti-Vap™/Reacti-Therm™ or equ@knt) equipped with
nitrogen tank. <&
34434 Vacuum Manifold/pump %
3.4.4.3.5 (Glassware \CJ
13x100mm Screw Cap (b(?es (Fisher 14-959-35C or
equivalent) \Q
Screw Cap for 13%90 6@% ,@isher 14-930-15E or
equivalent) %) é
16X144mm tsi&glkd @e@ge tubes (Fisher 05-538-
41C or eq%@ant) \ \h
Snap C isl ~5§)— N or equivalent)
G%l&ut niated @1 d Sample (ALS) vials (HP 5182-
0 : len
C‘%igwlgsm‘t (HP 5183-2088 or equivalent)
34436 \(@{ (Disher 09-876-17 or equivalent)
34437 6(0 omeafograph equipped with a mass selective
5\\ P 6890/5973 or equivalent) and a nonpolar
®) 0(\ column with a phase composition capable of
@ ently separating GHB and its analogs in toxicological
< specimens  (e.g. 100%-dimethylpolysiloxane or 95%-
KOQ dimethyl-polysiloxane with 5%-diphenyl)

REAGENTS

Refer to manual section 3.8 for solution preparation instructions.
3.4.4.4.1 Deionized/distilled (DI) water

34442 Methano! (Fisher A412-4 or equivalent)

34443 Methylene Chloride (Fisher D37-4 or equivalent)
3.4.4.4.4 Ethyl Acetate (Fisher E145-4 or equivalent)
3.4.4.45 Tsopropanol (Fisher A416-1 or equivalent)

3.4.44.6 Ammonium Hydroxide (Fisher A669-500 or equivalent)
3.4.4.4.7 100mM Phosphate Buffer (pH 6.0)

34448 100mM Acetate Buffer (pll 4.5)

3.4.4.4.9 100mM Monobasic sodium phosphate

3.4.4.4.10 100mM Dibasic sodium phosphate
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3.4.44.11 Elution Solvent
Mix 78mL Methylene Chloride, 20mL Isopropanol and
2mL Ammonium Hydroxide. Make fresh.
3.4.4.4.12 Silylation Reagent Options
o MSFTA (Pierce 48910 or equivalent)
e MSFTA + 1% TMCS (Pierce 48915 or equivalent)
e BSTFA (Pierce 38830 or equivalent)
e BSTFA + 1% TMCS (Pierce 38831 or equivalent)
®6
3.44.5 STANDARDS X
3.4.45.1 Stock Standard Solution \
344511 10mgmL Codei%dtleriﬂiant C-006 or
equivalent)
3.4.45.1.2 1.0mg/mL Mpiphine (Cerilliant M-005, or
equivalentbé(\
3.4.45.1.3 1.0mg/m¥, “6-ac rorphine (Cerilliant A-
009, uivalon &
344514 Ad@ional\o' i te@s standards as required.
RGP
3.4.4.52 Sehulion§sb00ng
3.4.4.5@ orl Stock Solution to  10mL
(‘O\(b % Solqtion is stable for 12 months when stored
N dyacC
O (O YC
X Q&
&
Yors® O
3.4.4.6 CO}E\ LQ\O
5& 'EN) Li%% Whole Blood Positive Control (Utak 98818 or
@{\. €qytvalent)
KOQ 3.44.6.2 Liquid Whole Blood (Utak 44600-WB (F) or equivalent)

%

34.4.63

spiked with codeine, morphine and/or 6-acetylmorphine at
50, 100 and/or 300ng/ml (other levels and standards may be
used as needed). To 2ml of negative blood add working
standard solution as indicated below.

Desired ng/mL uL Volume Working Standard Solution
50 20
100 40
300 120

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

3.4.4.7.1

34472

34473

&()
@o

3.44.7.4

Initial set-up

Label 200mg CLEAN SCREEN® Extraction Column, test
tubes, and GC/MS vials with microinserts for the negative
control (NC), positive control (PC), and appropriate
laboratory numbers.

Sample Preparation
e Transfer 2mL sample, negative control and positive
control to screw-top extraction tube. &

e Add 8mL DI water, vortex, let stand minutes.

o Centrifnge for 10 minutes. N

e Transfer liquid to second tubg

¢ Add 4mL 100mM phospha ffer (pH 6.0).

e Sample pH should be +0.5. Adjust as necessary
with 100mM monob xm phosphate or 100mM
dibasic sodium phesphate

Sample Extractiof” é

o Insert la 2 N SCREEN" Extraction
colqun th um mdnifold

. Ad{@mL to the column and aspirate and

x@hate @_ 3 to prevent sorbent drying.

c@ nized water to the column and aspirate

&d of 100mM phosphate buffer (pH 6.0) and
at <3in. Hg,
. d sample on to column at 1 to 2mI./minute.
O ash column with the following and aspirate at < 3 in,
Hg:

o 2ml of deionized water
e 2mL 100mM acetate buffer (pH 4.5)
e 3mL methanol

e Tncrease vacuum to = 10 in, Hg (234 kPa) and dry
extraction disc for = 5 minutes.

e Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the labeled tapered tip
cenfrifuge tubes,

o Add 6mL elution solvent to the column and aspirate at
<3 in. Hg (<10 kPa).

» Dvaporate solvent to dryness, under a gentle stream of
nitrogen, in evaporator at < 40°C.

Derivatization
» In fume hood add the following:
5 Rev. i
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50uL ethyl acetate.
50uL silylating agent.

Cap tubes.
Vortex.
Heat tube for 15 minutes in 90°C dry bath.

Remove from heat and allow to cool.

Transfer derivative to labeled GC/MSD ALS vial with

microinsert.

GAS CHROMATOGRAPHY/MASS SPECTROI\{C%RY (GC/MS)

3.44.8
ANALYSIS \
3.4.4.8.1 Analysis Parameters %
3.44.81.1  Inject 1uL mto.(a(} S using the ALS.
3.4.4.8.1.2  Analyze sam e extract(s) in SIM. Refer to
table belo d lakoratory.
344813 Refex t aclﬁ@CfMSD method printout
for ct ent sisParameters.
34482 1‘1a
3.4.4.8.2.Q The-bresendesof a drug compound can be
hsle if there are no signiﬁcant
\ b}xf%ﬁ: cs in the retention time and ion
(Q ; ot the sample versus standards.
‘(\ & ;%:’;ceptablc retention time window is +/
> & &
\6 C)O O\/
‘\ Q % Compound Tons
O Q Morphine-2TMS 196, 234, 236,
@ O 287, 371, 401,
% 414*, 429%
OQ 6-Acetylmorphine-TMS | 73, 204, 287,
Qﬁ 324, 340%, 342,
399*, 400
Codeine-TMS 178%, 196, 229,
234% 371%, 372
Hydrocodone-TMS 371%, 73, 234%,

313, 314, 356%,
242, 243, 299,
185,214
Hydromorphone-TMS 357%, 300%, 73,
59, 342% 243,
272,301, 358
Oxycodone-TMS 73, 242, 297,
312%, 368, 444%,
459* 460

* inimum fons o monitor.
]
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3.4.4.9 REFERENCES
3.4.49.1 UCT CLEAN SCREEN® Extraction Columns Application
Manual ‘

3.4.49.2 Platoff, G.E., Gere, J.A. Solid Phase Extraction of Abuse
Drugs from Urine, For, Sci. Review, 3 (2):117-132; 1991.
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Idaho State Police
Forensic Services
Toxmology Sectlon

Sectlon Th1 ee

Blood Toxicology

34 Manual Solid Phase Extraction (SPE) Methods
3.4.4 Extraction of Opiates from Blood Employing the United Chemical

Technologies (UCT) 200mg CLEAN SCREEN Dé@ Extraction
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Idaho State Police
Forensic Services
Toxicology Section

Section Three
Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.5 Extraction of Hydrocodone from Blood Employing the United
Chemical Technologies (UCT) 200 mg CLEAN SC@@)EN@ DAU

Extraction Column . g

o
3.4.5.1 BACKGROUND %
Hydrocodone is a semi synthetic narcolic_@pa gesic prepared by the
catalytic rearrangement of codeine. The '@ﬂtic uses of hydrocodone
include treatment of moderate pain@‘énal%ic) and cough relief

(antitussive). Trade names includ od Q ® ®
rocQﬁ@

icodin", Codone", and
Lortab®. Preparations containing ) n are in combination

with acetaminophen. O

@ N
N2 &
Hydrocodone is metab@ d i@&e iper by O-demethylation, N-
dealkylation and redyctjon @t‘s @0 group to produce the active
1 ;55
24

metabolites, hyd‘kt rpl@ , hydrocodone  and  hydrocodol,
respectively. In @1 1 analgdsfa and cough suppression, effects may

include euphOria, < irdo depression,  sedation, reduced GI
motility/ ora'pati h@hermia, dysphoria, 1miosis, bradycardia,
nausea, ph 1 tpldsance and dependence,

> & 2
3.4.5.2 NCIPLX O

Q his procedure outlines the use of the UCT 200mg CLEAN SCREEN”
\O extraction column for the extraction of hydrocodone from blood. The

CLEAN sCREEN® DAU column utilizes a copolymeric sorbent which
combines a cationic exchanger and a hydrophobic functionality (reverse
phase) to interact effectively, physically and chemically, with analytes of
interest and minimally with interfering substances in the blood sample.
The cation exchanger utilizes an anionic sorbent to bind to cations.
Additional retention mechanisms include hydrophobic interactions and
polar adsorption.

For the extraction of hydrocodone, the blood sample is diluted and
centrifuged, adjusted to pH 6 with a phosphate buffer, and loaded onto a
pre-conditioned SPE column. The blood pH is adjusted to maximize the
ionic character of the analyte. The conditioning creates an environment
which allows for optimal interaction between the sorbent and the analytes
of interest. The analyte is retained by ionic interaction of the amine

| Rev. 1
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functional groups present on the drug and the anionic sulfonic acid
exchanger on the sorbent. The column is subsequently washed with water
and a weak aqueous buffer, (o selectively remove matrix components and
interfering substances from the column. The wash also distupts the
hydrophobic and adsorption interactions but not the ionically bound
material. Next, the column is dried to remove iraces of aqueous and
organic solvents. When the column is dry the analytes of interest are
recovered from the column with a basic organic solvent mixture.
Following the elution from the SPE column the extract is prepared for
confirmation on the GC/MSD. S

.\OQJ

EQUIPMENT AND SUPPLIES N

3.4.53.1 200mg CLEAN SCREEN%QExtraction Column
(ZSDAU020 or ZCDAU020 oxquivalent)

34532 Drybath (Fisher or equival

3.4.53.3 Evaporative concentratot’ yn@&k TurboVap® LV, Pierce
Reacti—Vap"’M/React(—é%ntT)@) ey&ivalent) equipped with
nitrogen tank.

3.4.53.4 Vacuum Malé{@%moq@\' &é
34535 Glasswar
13x100; g &{Z}cf \}ubes (Fisher 14-959-35C or

Sc
equiy, YO\
S Gbr 00 Tubes (Fisher 14-930-15E or

va
(50@%)(\' 11@%@(1 tip centrifuge tubes (Fisher 05-538-
4

1 equivdlent)

Siap (@s (Fisher 05-538-41N or equivalent)

or equivalent)
/MS Vial Microinsert (HP 5183-2088 or equivalent)

&\
®) 0(\ G Automated Liquid Sample (ALS) vials (HP 5182-
&
%)

OQ 3.4.53.6 pH paper (Fisher 09-876-17 or equivalent)

34537 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 GHB and its analogs in toxicological
specimens  (e.g. 100%-dimethylpolysiloxane or 95%-
dimethyl-polysiloxane with 5%-diphenyl).

REAGENTS

Refer to manual section 3.8 for solution preparation instructions.
3.454.1 Deionized/distilled (DI) water

34542 Methanol (Fisher A412-4 or equivalent)

34543 Methylene Chloride (Fisher D37-4 or equivalent
34544 Isopropanol (Fisher A416-1 or equivalent)

2 Rev, 1
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34545 Hexane (Fisher H292-4 or equivalent)
3.4.5.4.6 Ethanol (Fisher A407-4 or equivalent)
3.4.54.7 Ammonivm Hydroxide (Fisher A669-500 or equivalent)
345438 100mM Phosphate Buffer (pH 6.0)
3.4.549 100mM Acetate Buffer (pH 4.5)
3.4.5.4.10 100mM Monobasic sodium phosphate
3.454.11 100mM Dibasic sodium phosphate
3.4.54.12 Elution Solvent
Mix 78mlL Methylene Chloride, 20mL Isopropanol and
2mL Ammoninm Hydroxide. Make fresh. )
3.4.5.4.13 Reconstituting Solvent . O@
Mix equal parts of Hexane and Ethana&\

%Q

3.4.55 STANDARDS ‘\Q
3.4.55.1 Stock Standard Solution &)
3.455.1.1 1.0111@%}@&?&0&3;(101}6 (Cerilliant H-003
or qué 18’OQ &
345512 .@g/nﬁoﬂ @)rphone (Cerilliant H-
O\S 4, &e%@ 53 or equivalent)

Q<@
%

3.4.5.5\@ \@ﬁ Oxycodone (Cerilliant O-008,
(O\(b bAi 13543 or equivalent)
34552 Q@Jor};{@%’fa&gﬂ Solution (5000ng/mL)
6(0 36@?5 .Z{i(/ Add 50uL  Stock Solution to 10mL
5\\ O Methanol.
@) 0(\ % Solution is stable for 12 months when stored
O@ at 4°C,

S
S

3.4.5QK0 CONTROLS
3.4.5.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)

3.4.562 Liquid Whole Blood (Utak 44600-WDB (F) or equivalent)
spiked with  hydrocodone, hydromorphone  and/or
oxycodone at 5, 50 and/or 100ng/ml (other levels may be
used as nceded), To 2mL of negative blood add working
standard solution as indicated below.

Desired ng/mL L Working Standard Selution
5 2
50 20
100 40
3 Rev. 1
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3.4.5.7 PROCEDURE
3.4.5.7.1 Initial set-up
Label 200mg CLEAN SCREEN® Extraction Column, test
tubes, and GC/MS vials with microinserts for the negative
control (NC), positive control (PC), and appropriate
laboratory numbers.

34572 Sample Preparation

o Transfer 2mL sample, negative control and positive
contro! to screw-top extraction tube. %)
Add 8mL DI water, vortex, let stand minutes,
Centrifuge for 10 minutes.
Transfer liquid fo second tub )
Add 4mL 100mM phospha@auffer (pH 6.0)
Sample pH should be 69\0 5. Adjust as necessary
with 100mM nionob m phosphate or 100mM
dibasic sodium }&@?ﬁte d%

O
G

*» & & & &

3.4.5.7.3 Sample Ext1act1@

. 11361t la d 2@&& g N SCREEN® Extraction
colun m th et anifold.
. Ad@i to the column and aspirate at <3

xk gt Q bent drying.
n

ized water to the column and aspirate

é(b &d{g of 100mM phosphate buffer (plI 6.0) and

at <3 in. Hg.
QQ d sample on to column at 1 to 2mL/minute.
@ @ ash column with the following and aspirate at <3 in.
Hg:
KOQ o 2ml of deionized water
Q e 2mL 100mM acetate buffer (pH 4.5)

¢ 3mL methanol

e Tncrease vacuum to = 10 in. Hg (234 kPa) and dry
extraction disc for 2 5 minutes.

¢ Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the labeled tapered tip
centrifuge tubes.

e Add 6mlL elution solvent to the column and aspirate at
<3 in. Hg (<10 kPa).

e EBvaporate solvent to dryness, under a gentle stream of
nitrogen, in evaporator at < 40°C.

34574 Reconstitution
o Add 50pL ethyl acetate.
4 Rev. |
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¢ Cap tube and vortex.
o Transfer extract to labeled GC/MSD ALS vial with

microinsert.
3.4.5.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.4.58.1 Analysis Parameters

34581.1 Inject 1pL into GC/MS using the ALS.

3.4.5.8.1.2  Analyze sample extract(s) %@M Refer to
table below.

345813  Refer to attached GC b method printout

for current analym%@yametels

Compound "\ Tons
Hydrocodon: 185%, 199, 214, 228, 242%,
(underivagi 200%,

Hyd Q@‘phoneOQ )& 243, 272, 286, 300%,

, 342%, 357*

&@podm& 50, 115, 140, 201, 230%,
6(,

258% 315%

Q O*M@.n wm 3088 to monitor,

3.4.582 Dete \m ar }&m@ ion Criteria
2{@ Th@resence of a drug compound can be

&blisbed if there are no significant
{fferences in the retention time and ion

$° ¢
6 O(\ N/ ratios for the sample versus standards.

o Acceptable retention time window is +/-

\)Q Q) 2%.

‘\

@K
3.4.5.9 KOQ REFERENCES o
3.4.59.1 UCT CLEAN SCREEN" Extraction Columns Application
Manual

34592 Platoff, G.E., Gere, J.A. Solid Phase Extraction of Abuse
Drugs from Urine, For. Sci. Review, 3 (2):117- 132; 1991,

34593 Hutchison TA & Shahan DR (Eds): DRUGDEX" System.
MICROMEDEX, Inc., Greenwood Village, Colorado,
12/01 Edition.

34594 Baselt RC, Disposition of Toxic Drugs and Chemicals in
Man 5™ ed., Chemical Toxicology Institute, 2000.
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3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.5 Extraction of Hydrocodone from Blood Employing the Umted
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Extraction Column i
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Idaho State Police
Forensic Services
Toxicology Section

Section Three
Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.6 Extraction of Propoxyphene and Norpropoxyphene from Blood
Employing the United Chemical Technologies (UCT) Zé%mg CLEAN

SCREEN® DAU Extraction Column . s!

o
3.4.6.1 BACKGROUND
Propoxyphene is a narcotic agonist analgesic oompound that is structurally
similar to methadone. It is used for 11&@;\0—1110(1@1‘3% pain including
cancer pain, backache, arthritis, headaglys, and%i'thopedic pain. It is an
effective analgesic with a poter pr@ ly two-thirds that of
Codeine. Propoxyphene has beer shov(n) \ a high potential for
abuse and the chronic use ma; ducepsyc nd physical dependence.
When used in combination &h other CNS depressants an
i

al a

additive affect is observ& %n@&b lude Darvon” (hydrochloride
salt) and Darvocet—Ng@’ap )?i@ sa@
X\
Propoxyphene %x‘g %{&w@ylation in the liver to form the active
metabolite iégro i orpropoxyphene has substantially less
central-n @‘us—%ﬁfem i:éessant effect than propoxyphene, but a greater
local caiestheti¢ effe d longer half-life. Potential adverse effects
include’ dizzibess siness, blurred vision, nausea and vomiting,

& 70
3.4.6.2 OQ PRINCIPLE

Qﬁ This procedure outlines the use of the UCT 200mg CLEAN SCREEN®
extraction column for the extraction of propoxyphene and
norpropoxyphene from blood. The CLEAN SCREEN® DAU column
utilizes a copolymeric sorbent which combines a cationic exchanger and a
hydrophobic functionality (reverse phase) to interact effectively,
physically and chemically, with analytes of interest and minimally with
interfering substances in the blood sample. The cation exchanger utilizes
an anionic (sulfonic acid) sorbent to bind to cations. Additional retention
mechanisms include hydrophobic interactions and polar adsorption.

For the extraction of propoxyphene and norpropoxyphene, the blood
sample is diluted and centrifuged, adjusted to pH 6 with a phosphate
buffer, and loaded onto a pre-conditioned SPE column, The blood pH is
adjusted to maximize the ionic character of the analyte. The conditioning

1 Rev. 1
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creates an environment which allows for optimal interaction between the
sorbent and the analytes of interest. The column is subsequently washed
with water and a weak aqueous buffer, to selectively remove matrix
components and interfering substances from the column, The wash also
disrupts the hydrophobic and adsorption interactions but not the ionically
bound material. Next, the column is dried to remove traces of aqueous and
organic solvents. When the column is dry the analytes of interest are
recovered from the column with a basic organic solvent mixture.
Following the clution from the SPE column the extract is prepared for
confirmation on the GC/MSD. )

.\OQJ

EQUIPMENT AND SUPPLIES N

3.4.63.1 200mg  CLEAN SCREEN%QExtraction Column
(ZSDAU020 or ZCDAU020 oxequivatent)

3.4.63.2 Drybath (Fisher or equival

3.4.6.3.3 Bvaporative concentrate&%yn@ Tur‘ooVap® LV, Pierce
ReactinVapTM/ReacI{(’lQent'f)@) Q@@Valent) equipped with
nifrogen tank. g)

3.4.63.4 Vacuum Mani@d pl%@\' &é
34635 Giasswar?o N
13}(1% S{&@' C@Qubes (Fisher 14-959-35C or
) .

equiv,
s% Cror @Qoo Tubes (Fisher 14-930-15E or
va

(50%)(& 11&%%6(1 tip centrifuge tubes (Fisher 05-538-
1

4 r equivalent)
&\6 Gntf} ‘k/(Fisher 05-538-41N or equivalent)
O QQG Automated Liquid Sample (ALS) vials (HP 5182-
@ or equivalent)
/MS Vial Microinsert (HP 5183-2088 or equivalent)
3.4.6.3.6 pH paper (Fisher 09-876-17 or equivalent)
3.4.63.7 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 GHB and its analogs in toxicological
specimens  (e.g. 100%-dimethylpolysiloxane or 95%-
dimethyl-polysiloxane with 5%-diphenyl)

REAGENTS

Refer to manual section' 3.8 for solution preparation instructions.
3.4.64.1 Deionized/distilled (DI) water

3.4.64.2 Methanol (Fisher A412-4 or equivalent)

3.4.64.3 Methylene Chloride (Fisher D37-4 or equivalent
3.4.6.4.4 Isopropanol (Fisher A416-1 or equivalent)
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3.4.6.4.5 Hexane (Fisher Fi292-4 or equivalent)

3.4.64.6 Ethanol (Fisher A407-4 or equivalent)

3.4.6.4.7 Ammonium Hydroxide (Fisher A669-500 or equivalent)

3.4.64.8 100mM Phosphate Buffer (pH 6.0)

3.4.64.9 100mM Acetate Buffer (pH 4.5)

3.4.6.4.10 100mM Monobasic sodium phosphate

3.4.6.4.11 100mM Dibasic sodium phosphate

3.4.6.4.12 Elution Solvent
Mix 78ml, Methylene Chloride, 20mL Isopropanol and
2mL Ammonium Hydroxide. Make fresl.

3.4.64.13 Ethyl Acetate (Fisher E145-4 or equivalp@

4\
2
STANDARDS %

3.4.65.1 Stock Standard Solution ‘\0
3.4.6.5.1.1 1.0mg/ml. O)Kphene (Cerilliant P-011

or equiv

O R
346512 1 é)?gm %r@&rphene (Cerilliant N-
\{ or eéva
o &
@1 i

d

O Mo,

O(O O\\® Iulion is stable for 12 months when stored
AN \g t'4°C.,
> &L
\6 C)O O\/

sqanatf g

3.4.6.5.2

Stock  Solution to  10mL

d Whole Blood Positive Control (Utak 98818 or

equivalent)

3.4.6.6.2 Liquid Whole Blood (Utak 44600-WB (F) or equivalent)
spiked with propoxyphene and norpropoxyphene at 5, 100
and/or 300ng/ml level(s) (other levels may be used as
needed). To 2mL of negative blood add working standard
solution as indicated below.

Desired ng/mL ul. Working Standard Solution
50 20
100 40
300 120
3 Rew. |
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3.4.6.7 PROCEDURE

3.4.6.7.1

3.4.6.7.2

3.4.6.7.3

&()

&
Q@
@)
QK
3.4.6.7 4

Initial set-up

Label 200mg CLEAN SCREEN Extraction Column, test
tubes, and GC/MS vials with microinserts for the negative
control (NC), posiiive control (PC), and appropriate
laboratory numbers.

Sample Preparation

e Transfer 2ml sample, negative cont101 and positive
control to screw-top extraction tube.

Add 8mL DI water, vortex, let stand f@,@ minuotes.

L ]

e Centrifuge for 10 minutes.

e Transfer liquid to second tub

o Add 4mL 100mM phospha fer (pH 6.0)

e Sample pH should be 6@)*0.5. Adjust as necessary
with 100mM monobz@ so *m phosphate or 100mM
dibasic sodium ;ac@hate

Sample Bxtraction®

e Insert la %& @{ SCREEN HEx{raction
colum n he\‘f@ un rifold

s A 8111L to the column and aspirate and

s@mte @ 3 to prevent sorbent drying.
Q@ nized water to the column and aspirate

&d .i%/ of 100mM phosphate buffer (pH 6.0) and

t <3 in. Hg.

0 * %@sample on to column at 1 to 2mL/minute,
O ash column with the following and aspirate at < 3 in.

Hg:

2mL of deionized water

2ml. 100mM acetate buffer (pH 4.5)

3mL methanol

Increase vacuum to = 10 in. Hg (234 kPa) and dry

extraction disc for = 5 minutes.

e Open vacuum manifold, wipe collection tips, and insert
the collection rack containing the labeled tapered tip
centrifuge tubes.

e Add 6mL clution solvent to the column and aspirate at
<3 in. Hg (<10 kPa).

s EBvaporate solvent to dryness, under a gentle stream of
nitrogen, in evaporator at < 40°C.

Reconstitution
¢ Add 50puL ethyl acetate
4 Rev. |
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e Cap tube and vortex.
o Transfer extract to labeled GC/MSD ALS vial with
microinsert.

3.4.6.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.4.68.1 Analysis Parameters
3.4.6.8.1.1  Tnject 1L into GC/MS using the ALS.
346812  Analyze sample extract(s) icgcan or SIM.
SIM ions are listed below., O

Compound n\ lons
Propoxyphene 4? 91%, 115%, 130, 208,
. 4 178,193, 266
Norpropcxyph@\ 44* 220% 57, 129, 100%

205, 178, , 307

*Mzmmg{ ons,@\yomto:

34.6.8.13 Re@<<to tg‘ﬁe @ SD method printout
\{&)cm{@ an parameters.
o X

346872 Detection and Idénflication’ Criteria
3.4.6 N \e'ﬁce of a drug compound can be

(‘O\ % est31ed if there are no mgmﬁcant
\ rences in the retention time and ion
‘(\ catios for the sample versus standards.
é(b C)O(\ O\g/ o Acceptable retention time window is +/-
5\ 2%.
O " o
3.4.6.9 {@FERENC[@)@
@1.4.69.1 UCT CLEAN SCREEN® Extraction Columns Application
o

QK Manual

34692 Platoff, G.E., Gere, J.A. Solid Phase Exiraction of Abuse
Drugs from Urine, For. Sci. Review, 3 (2):117-132; 1991,

- 34693 King W & Wang RI: Propoxyphene {Drug Evaluatlon) In:
Hutchison TA & Shahan DR (Eds): DRUGDEX" System.
MICROMEDEX, Inc., Greenwood Village, Colorado
(Edition expires 12/2001).

3.4.6.9.4 Baselt RC, Disposition of Toxic Drugs and Chemicals in
Man 5™ ed., Chemical Toxicology Institute, 2000.
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Forensic Services
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Section Three

Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.6 Extraction of Propoxyphene and Norpropoxyphene from Blood
Employmg the United Chemical Technologies (UCT) Zg%mg CLEAN

SCREEN DAU Extraction Column . g!
A\
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Idaho State Police
Forensic Services
Toxxcology Sectmn

Section Tlee

Blood Toxicology

3.4  Manual Solid Phase Extraction (SPE) Methods
3.4.7 TExtraction of THC and Carboxy-THC from Blood Employing the

United Chemical Technologies (UCT) 200 mg CLIJA@ SCREEN"

THC Extraction Column . gg
A\

3.4.71 BACKGROUND %6
Refer to section 2.4.4. O
6\
3.4.7.2 PRINCIPLE Q*
This procedure outlines the use he CLEAN SCREEN®
THC Column for the extlactlo oI %1@ cannabmmds A’ -tetra-
hydrocannabinol (THC) -COOH (Carboxy-THC).

which combines a and a hydrophobic functionality
(reverse phase) 81 ffeQ y, physically and chemically, with
analytes of interest’an: ith mteifenng substances in the blood
t10 ci féa utilizes an anionic sorbent to bind to

tion mechanisms  include  hydrophobic
la1 ptlon

The CLEAN SCREEN THO@ u;§ tilizes a copolymeric sorbent

the e ﬁ) of cannabinoids, the blood sample is diluted and
ninfuged adjusted to pH 4.5 with an acetate buffer, and loaded onto a
OQ pre-conditioned SPE column. The conditioning creates an environment
Q\ which allows for optimal interaction between the sorbent and the analytes
of interest. The column is subsequently washed to selectively remove
matrix components and interfering substances from the columm. Next, the
column is dried to remove traces of aqueous and organic solvents. When
the column is dry, the analytes of interest are recovered from the column
with an organic solvent. Following the elution from the SPE column the

extract is derivatized for confirmation on the GC/MSD.

34.7.3 EQUIPMENT AND SUPPLIES
3.4.73.1 200mg CLEAN SCREEN® THC Extr action Column
(ZSTHC020 or equivalent)
34732 Drybath (Fisher or equivalent)

1 Rev. |
Issued: G4/02
BLOOCD 3.4.7- SOP-RQ.doc



34.74

QP

3.4.7.5

34733

3.4.7.3.4
3.47.3.5

3.473.6

REAGENTS
Refer to manu,
3.4.74.1
3.4.7.4.

3.4.7, 3

3.4 7@4 \)

Jibas

Toxicology Program Methods Manual

Evaporative concentrator (Zymark Tm‘boVap® LV, Pierce
Reacti-Vap™/Reacti-Therm™ or equivalent) equipped with
nitrogen tank.

Vacuum Manifold/pump

Glassware

13x100mm Screw Cap Tubes (Fisher 14-959-35C or
equivalent)

Screw Cap for 13X100 Tubes (Fisher 14-930-15E or
equivalent)

16X144mm tapered tip centrifuge tubes g.mhel 05-538-
41C or equivalent) \O

Snap Caps (Fisher 05-538-41N or equ@lcnt)
GC/MS Automated Liquid Sam S) vials (HP 5182-
0865 or equivalent)

GC/MS Vial Microinsert (HP@&B 2088 or equivalent)

Gas Chromatograph e with a mass selective
detector (HP 6890/59 \&alent) and a nonpolar
capillary column 'h a ¢ cﬁ@posit1011 capable of

nalogs in toxicological
Ipolysiloxane or 95%-
o-diphenyl)

efficiently sepcu it
specimens e\%\ '@ i
dimethyl- @ oxée itk

\’0 R QO
sectt % 8 @oluﬁon preparation instructions,
ei ed/ tiled (DI} water
Mﬁ. her A412-4 or equivalent)
isher H292-4 or equivalent)
cetate (Fisher B145-4 or equivalent)
? nitrile (Fisher A21-1 or equivalent)
100mM Acetate Buffer (pH 4.5)

4.7.4.6
3.474.7 100mM HCl
3.4.74.8 Hexane/Ethyl Acetate 85:15
3.47.4.9 HCl/Acetonitrile 70:30
3.4.7.4.10 Silylation Reagent Options
o MSFTA (Pierce 48910 or equivalent)
e MSFTA + 1% TMCS (Pierce 48915 or equivalent)
¢ BSTFA (Pierce 38830 or equivalent)
¢ BSTFA + 1% TMCS (Pierce 38831 or equivalent)
STANDARDS
3.4.7.5.1 Stock Standard Solution

347511  100pg/mL (+) 1l-nor-9-carboxy-A’-THC
(Cerilliant  T-006, Alltech 01468 or
equivalent).

2 Rev. 1
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3.47.5.2

3.4.7.6 CONTROLS

3.4.7.6.1

3.4.76.2

3.4.7.7 PRO
3.4.’0.

34772

Toxicology Program Methods Manual

347512 lmgml A-THC (Cerilliant T-005 or
equivalent.

Working Standard Solution (1000ng/mlL)
3.4.752.1  Add 100uL ¢-THC Stock Solution and 10uL.
A’-THC Stock Solution to 10mL Methanol.
Solution is stable for 12 months when stored
at 4°C.
9

<
Y
Liquid Whole Blood Positive %}01 (Utak 98818 or
equivalent)
Liquid Whole Blood (Utak 491&‘60 WB (F) or equivalent)
spiked with ¢-THC and @?‘HC at 10, 30 and/or 60ng/ml
level(s) (other levels @(y as needed). To 2ml of
negative blood add or solution as indicated

below. Q/
' E%ﬁg\@ né;’g E Sg uL Working Standard Solution
X@ 1\@ o 20

RS e 60

D N\Y a6, Vv 120

tibes, and GC/MS vials with microinserts for the negatwe
control (NC), positive control (PC), and appropriate
[aboratory numbers.

Sample Preparation

e Transfer 2mL sample, negative control and positive
control to screw-top extraction tube,

Add 2mL acetonitrile, vortex, let stand for 5 minutes.
Centrifuge for 10 minutes.

Transfer liquid to second tube.

Add 6mL 100mM acetate buffer (pH 4.5)

Vortex to mix.

Centrifuge an addition 5 minutes to remove blood
fragments or foam,

s & & &

3 Rev. 1
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Sample Extraction

¢ Insert labeled 200mg CLEAN SCREEN® Exfraction
column in the vacuwm manifold.

o Add 3mL Hexane/Ethyl acetate 85:15 and aspirate at <
3 in. Hg to prevent sorbent drying.

e Add 3mlL of methanol to the column and aspirate at <3
in. Hg.

e Add 3mL of deionized water to the column and aspirate
at <3 in. Hg.

¢ Add ImL of 100mM HCI and aspirate %@3 in. Hg.

e Load sample onto column and allov\(fg gravity flow or
apply minimal vacuum. ~N

o Wash column with the folio@nd aspirate at <3 in,
Hg: O

e 2mL of deionized w @\
e 2mL 100mM HC etox'%rile [70:30]

o Increase vacuum (021  Hg (234 kPa) and dry

exiraction disc for = 5 @iput%
¢ Open vacuxx ani@d, w@ ollection tips, and insert
the col Honh r@\c%@n g the labeled tapered tip

centriftge tu
Ad@OuE@xa not allow to dry use no flow!!).
I

L]
. )@ @ 1yl acetate (85:15) elution solvent
(Q;, th@\ :ﬁ&

ex
Q{f{m d collect eluate with gravity flow or
vacuum,

g
. &w&a})orate solvent to dryness, under a gentle

Ost%@ of nitrogen, in evaporator at < 40°C.
atiza
n fum

o 1 S he following:
e 251l ethyl acetate.
e 25uL silylating agent.

e Cap tubes.
¢ Vortex.
¢ Heat tube for 15 minutes in 90°C dry bath.
o Remove from heat and allow to cool.
o Transfer derivative to labeled GC/MSD ALS vial with
microinsert.
3.4.7.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.4.7.8.1 Analysis Parameters

34.7.8.1.1 Inject 1uL to 2puL into GC/MS using the
ALS.
4 Rev.
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3.4.7.8.1.2

3.4.78.1.3

Toxicology Program Methods Manual

Analyze sample extract(s) in SIM. Refer to
table below.

Compound Tons
THC 303,315,336
Carboxy-THC 371,473, 488

Refer to attached GC/MSD method printout
for current analysis parameters.

3.4.7.8.2 Detection and Identification Criteria

34.7.82.1
3.4.7.9 REFERENCES
3,4.7.9.1 uUCT CLEA
Manual
\@

The presence of a dru Q’g 1pound can be
established if thele i no significant
differences in th @entlon time and ion
ratios for the sa Qavel sus standards.

o Acceptabl@gentlon time window is +/-

2%.
(<O Q*

@Amn Columns Application

5 Rev. |
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3.4  Manual Solid Phase Extraction (SPE) Methods
3.47 Extraction of THC and Carboxy-THC from Blood Employing the

United Chemical Technologies (UCT) 200 mg CLEA@ SCREEN”

THC Extraction Column . gg
A\
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Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Thiee

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. 5%
)

3.6.1.1 BACKGROUND @\
This method is a general blood extraction py &hire for a variety of
commonly encountered neutral and basic igs along with their
metabolites. This method prepares an exu which will be subjected to
confirmatory analysis with a gas chro gta h with a mass selective
detector (GC\WMSD). This method fficiently extract some
compounds (morphine and hydmm 10 é H considerations.

\\
3.6.1.2 PRINCIPLE 0 @

The method is based @mc f liquid/liquid extraction. The
sample pH is adjust th 9 @atmated borate buffer and extracted
with n-butyl ch@ centnfugatlon the organic layer is
transferred to @ww & e and 1N sulfuric acid is added to back
extract basj %}tes The aqueous laye1 is washed with the

non- po ver Aﬂ61 the wash the pH is adjusted to greater
than lg@l\! convelt analytes back to a non-ionic form for a
ﬁ@ xt1 chion n-butyl chloride. The final extract is cither

nstituted 1 hexane/ethano! or derivatized for confirmation on

Qethe GC/MS using SIM and/or full scan monitoring,
Q¥
3.6.1.3 EQUIPMENT AND SUPPLIES

3.6.1.3.1 ~ Drybath (Fisher or equivalent)

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

3.6.1.3.3 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)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)

1 Rev.2
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3.6.1.3.4
3.6.1.3.5

3.6.14 REAGENTS
Refer to Manual section 3.8 for solution preparatio N\

3.6.1.4.1
3.6.142
3.6.14.3
3.6.144
3.6.1.4.5
3.6.14.6
3.6.1.4.7
3.6.1.4.8
3.6.14.9
3.6.1.4.10
3.6.1.4.11

g 6.1.5.1
@)
QK

N 0”0
3.6.1.5 Q;@&DA%(\ Q?%

Toxicology Program Methods Manual

GC/MS vial microinsert (HP 5183-2088 or equivalent)

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

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

Methanol (Fisher A412-4 or equifatent)
Deionized/Distilled (D) WaterO

Hexane (Fisher H292-4 oy\/alent)
n-Buty! chloride (Fisher 6-1%‘ equivalent)
Ethano! (Fisher A995@er e 1t)
Hexane/Ethanol 1; C)
1% Hydrochlori&id @Me 1@
IN Sulfuri ,@ Q é
10N Sodilé ydiide N\

s@BoraKQSuf QQH 9.5)

Pigtee 38830 or equivalent)
AAUSYTMCS (Pierce 38831 or equivalent)
A&/ wrce 67363 or equivalent)

s@ck Standard Solution

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)
Add 50pL Stock Solution to 10mI. Methanol.,
Solution is stable for 12 months when stoved at 4 °C.
3.6.1.6 QUALITATIVE CONTROLS
3.6.1.6.1 Positive Control

Options for a whole blood positive conirol include the
following:
¢ Utak 98818 or equivalent
. Utak 44600-WB (F) or equivalent spiked with working
standard solution of compounds of interest at 50, 100
2 Rev. 2
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Toxicology Program Methods Manual

and/or 300ng/mL. To 2ml of negative blood add
working standard solution as indicated below.

Desired ng/mL uL Working Standard Solution
50 20
106 40
300 120
Other levels and/or unextracted standards may be used as

required.

3.6,1.6.2 Negative Control
Liquid Whole Blood Negative Control (%'ﬂ( 44600-WB

(F) or equivalent) A\C)

3.6.1.7 PROCEDURE %Q

3.6.1.7.1 Initial set-up .
Label test tubes, and GC/MS@%S with microinserts for the

control(s) and appr opuate@o &y numbers.
3.6.1.7.2 Sample Preparation<( OQ &

o Transfer 21 san&@C) a@bntrol(s) to screw-top
extractior .
m

e Pipett 0. urated borate buffer to each

sa%@ ank(b%t b
3.6.1.73 11@ E%;@ 5
On(% ‘butyl chloride into each tube, cap and
act 0

minutes.

6 @ﬁe{ge for =5 minutes/ Transfer the butyl chloride
0(\ é@ ayer {0 a second tube.
@ followmg@e clean-up steps. if the sample is clean, proceed to
OQ 6.1.7.7
Q 3.6.1.7.4 Back Extraction
e Pipet 2.0mL of IN sulfuric acid, cap and extract for 5
minutes.
o Centrifuge for =5 minutes and discard butyl chloride
(top) layer.

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

3.6.1.7.6 Final Extraction

3 Rev. 2
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o Add 10N NaOH (approx. 6-8 drops) until the pH is
basic (> 9).

e Pipet 10mlL 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.

3.6.1.7.7 Evaporation and reconstitution
o Add 2-5 drops of 1% HCl in methanol. _&,
¢ Hvaporate under a gentle stream of.n(tggen at 37°C to
near dryness. \
e Finish drying under nitrogen at@oom temperature. As
each sample dries, immediat€ly add S0ulL of 1:1
hexane/ethanol to the 1es@§)

o Vortex.
e Transfer extract tbﬁ%ele‘QﬁC/MSD ALS vial with
microinsert, C) é
3.6.1.7.8 Derivatlzatml y en

In fun

Leco “%:%CC)

& ub
© )
5 minutes in 90°C dry bath.
(8(\ ﬁ v@oﬁm heat and allow to cool.
6 derivative to labeled GC/MSD ALS vial with

0{\ insert,

3.6.1.8 Q& CHRON@“OGRAPHY/MASS SPECTROMETRY (GC/MS)
Q ANALYSIS
Q 3.6.1.8.1 Analysis Parameters

Q 3.6.1.8.1.1  Inject 1 pL into GC/MSD using the ALS.
3.6.1.8.1.2  Analyze sample extract(s) in full scan
acquisition or STM, monitoring a minimum
of three jons (target and two qualifier ions).
Appropriate ions may be selected through
the examination of reference standard mass
spectra analyzed in full scan monitoring
and/or toxicology literature sources. The
selected ions should be prominent and
characteristic of the compound. Higher
mass ions are typically more diagnostic.
The molecular ion should be included when

feasible.

lating agent to the

4 Rev. 2
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Refer to attached GC/MSD method printout
for current analysis parameters.

3.6.1.8.2 Criteria to Designate a Positive Result
3.6.1.8.2.1  Full Scan Acquisition
The presence of a drug compound can be
established if there are no significant
differences in the chromatographic retention
time and mass spectra for casework sample
versus reference standard.
e Acceptable retention @%lndow is +/-
2% of the standard’ %‘géntlon time.

3.6.1.8.22  Qualitative Sel@% Ion Monitoring
(SIM)
The presen ‘a a drug compound can be

establxsh¢§> £ hﬁle are no &gmﬁoant

dlffe in ntion time and the ion
01 c nple versus reference
axd

@\etenﬁon time window is +/-

Q standard’s retention time.

\Q &) between a minimum of three
tored ions should agree within

\\® QO% of the standard’s ratios.

\
3.6.1.9 REFER@S]\ES 6\' <</
. N \E,( Hatchett, D., and Garriott, J. A R’lpid
@) 0 henswe Screening Plocedme for Basic Drugs in

{\ﬂ of Tissues by Gas Chromatography. J. Anal,
(%) xicol, 2:50-55, 1978.
OQ 3.6.1.9.2 Hearn, W.L. and Walls, H.C. Strategies for Postmortem
Q& Toxicology Investigation. pp. 937-939. Im: “Drug Abuse
Handbook” S.B. Karch, ed, CRC Press, Boca Raton,
FL:1998.
5 Rev. 2
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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. g;
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1daho State Police
Forensic Services
Toxmology Sectzon

Sectmn T hlee

Blood Toxicology

3.6 Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.2 Liquid-Liquid Extraction Procedure for the Recovery of Acidic and

Neutral Drugs from Blood. ’E_
)
3.6.2.1 BACKGROUND A\
This method is a general blood extraction p]ﬁ ue for a varicty of
commonly encountered acidic and neutra 1gs along with their
metabolites. This method prepares an ex for confirmatory analysis

with gas chromatograph equipped \g& a gnass selective defector

(GC/MSD). Q OQ§

3.6.2.2 PRINCIPLE N <
*Se

The method is based up
compounds can be ext mples under acidic conditions

with an organic s g is first extracted with n-butyl
chioride. Follo gat the organic layer is transferred to a
new cxtractionAube a1 dlum hydroxide is added to back extract

acidic ana C I @npg; clean, this back extraction step may be

uid/liquid extraction. Acidic

onntte sted to <6 with concentrated HCI to convert

analyfs@ aoi\ g ionic form for a final extraction with n-butyl
f

Ch§4 tract is reconstituted with 1:1 hexane/ethanol for
ir mauon o)
OQ

C/MSD using SIM and/or full scan monitoring,
3.6.2.Q\ EQUIPMENT AND SUPPLIES
3.6.2.3.1 Drybath (Fisher or equivalent)
3.6.232 Evaporative concentrator (Zymark TurboVap or
equivalent) equipped with nitrogen tank.
3.6.2.3.3 Glagsware
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)
GC/MS vial microinsert (HP 5183-2088 or equivalent)

1 Rev. 2
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3.6.2.5

3.6.2QK0
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36234 pH paper (Risher 09-876-17 or equivalent)

3.6.23.5 Gas chromatograph equipped with a mass selective detector
(HP G890/5973 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)

o

REAGENTS

Refer to Manual section 3.8 for solution preparation A\O
3.624.1 Methanol (Fisher A412-4 or equival@t)
3.6.24.2 Deionized/Distilled (DI) Water

3.6.2.4.3 n-Butyl chioride (Fisher B4l Lor equivalent)
3.6.2.4.4 Concentrated HydrochloricABid (Fisher A144-500)
3.6.24.5 Hexane (Fisher H292-4 {Q& uiée.&nt)

3.6.2.4.6 Ethanol (Fisher A995or lg:{t)

c
3.6.2.4.7 Hexane/Ethanol 1; C)qeb é
3.62.4.8 045N Sodium ‘oxi% 4@3(
-A - -2 or equivalent)
S

3.6.2.49 Iprindole g@
N

o &~
STANDARDS \’5\' Q}\ O
36251  Stook Stfdar

QO ) Omg/fal % standards (obtain as necessary from
6(0 Ceo nK/ ech, Sigma or equivalent vendor).
> A2 -
3.6.292 0 m@g Standard Solution (5000ng/mL)
@QO;&L Stock Solution to 10mL Methanol.
]

ition is stable for 12 months when stored at 4 °C.

QUALITATIVE CONTROLS
3.62.6.1 Positive Control
Options for a whole blood positive control include the
following:
. Utak 98818 or equivalent
J Utak 44600-WB (F) or equivalent spiked with
working standard solution of compounds of interest
at 50, 100 and/or 300ng/mL. To 2mL of negative
blood add working standard solution as indicated

below.
Desired ng/mL uL. Worling Standard Solution
50 20
100 40
300 120
2 Rev. 2
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Other levels and/or unextracted standards may be used as
needed.

3.6.2,6.2 Negative Control
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 mi 1serts for the
negative control (NC), positive co\ﬁn'ol (PC), and
appropriate laboratory numbers. \A

%Q

3.6.2.7.2 Sample Preparation
e Transfer lmL sample, ative control and positive
control to screw- top ction tube.

3.6.2.73 Initial Extraction <(O OQ

s Pipet 10mL uly to each tube, cap and
extlact f még@g %

* Centu n }@e Transfer the butyl chloride
(to@ﬂym\@ tube.

The followmg '(@ cl p steps. If the sample is clean, proceed o

3.6.2.7.6 ‘(\ \$O &‘(/

3.6.2 Z\!\é B@k m\aamn
0(\ I@Y2 oml, of 0.45N sodium hydroxide, cap and
\S O%mact for 23 minutes.
\ Centrifuge for 25 minutes.
» Discard butyl chloride (top) layer.

3.6.2.7.5 Final Extraction
e Add concentrated HCI until the pH is acidic (<6).
e Pipet 10mL butyl chloride into extraction tube, cap and
extract for 25 minutes.
e Centrifuge for > 5 minutes.
e Transfer the butyl chloride (top) layer into cenlrifuge
tube.

3.6.2.7.6 Evaporation and reconstitufion
e Evaporate under a gentle stream of nitrogen at <37°C.
o Add 100uL of 1:1 hexane/ethanol to the residue.
o Vortex.

3 Rev. 2
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o Transfer extract to labeled GC/MSD ALS vial with
microinsert.

3.6.2.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.6.2.8.1 Analysis Parameters
3.6.2.8.1.1  Inject 1 pL into GC/MS using the ALS.
3.62.8.1.2  Analyze sample extract(s) in full scan
acqulsmon or SIM, momtougg a minimum
of three ions (ta1 get and { ualifier ions).
Appropriate ions may QE\ elected through
the examination of refprence standard mass
spectra analyzed 4 full scan monitoring
and/or toxicolo@ literature sources. The
selected 10 hould be prominent and

chaxactel Qr 1e compound.  Higher

mas pically more diagnostic.
Th 1601 uld be included when

3.6.2.8.1.3 efe ‘% ’§ tached GC/MSD method
Q p1 @ut rrent analysis pazametels

xQ \
3.6.2.82 D ?ib de tion Criteria
3.6:2.8. 2{1\ &l can Acquisition

\ presence of a drug compound can be
QO Q/esta‘ehshed if there are no significant
O O\/ differences in the chromatographic retention

S\ Q time and mass spectra for casework sample
SR @% ; "

versus reference standard.

S
@K O e Acceptable retention time window is +/-
Q 2% of the standard’s retention time.
QP
362822 Ton ratios - Qualitative Selective lon
Monitoring (SIM)

The presence of a drug compound can be

established if there are no significant

differences in the retention time and the ion

ratios for casework sample versus reference

standard.

e Acceptable retention time window is +/-
2% of the standard’s retention time.

e Ratios between a minimum of three
monitored ions should agree within
+20% of the standard’s ratios.
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3.6.2.9 REFERENCES
3.6.2.9.1 Hearn, W.L. and Walls, H.C. Strategies for Postmortem
Toxicology Investigation. pp. 937-939. In: “Drug Abuse
Handbook” S.B. Karch, ed, CRC Press, Boca Raton,

FL:1998.
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3.6  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
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1‘0mB100. -
O
Revision # Issue Date History ,,4\
1 04-25-02 Original Issue igCSOP format
2 05-27-03 Updated, Cl{xfﬂcations
\Q Q*
< K
O
’\0® Q\' <(/
Approval AO\ 'R \@
(5\@ \(\ ®)
Technical Leader: (;?\ - GQ/O Date:
S. C. Willtams o
TBL
3

Issuance R 0$\ N
—
<

QC I\an\Q% Date:

Rick D. Groff

6 Rev. 2
Issued: 05-03
BLOOI 3.6.2- SOP.doc



Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Tox1cology Section

Secuon Three

Blood Toxicology

3.6 Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.3 Liquid-Liquid Extraction and Der jvatization Procedure for the

Detection of Amphetamine and Methamphetamine in Bgd

Y

3.6.3.1 BACKGROUND C

Amphetamme and methamphetamine are syn%@omimetic drugs that
mimijc the actions of naturally occurring stimulatory neurotransmitters.
Although still prescribed for the tleatmei let} attention deficit disorder
(ADD), narcolepsy, and obesnty, these pounds have a high potential
for abuse. Methamphetamine is pr cla@%stmely often through the
reduction of ephedrine/pseudoeph nne ical side effects may
include agitation, nervousn Q@stlessge s, woia and an increased
sense of power. Physiolo k;’eff 11% clude mydriasis, loss of
appetite, insomnia, in d we and heart rate. The
manifestation of ad ndent on the time since drug
administration. ug 1t10duced into the system through
inhalation (smol@ n @? intravenous injection.

O o K
$
3.6.3.2 PRIN éﬁi Q(\ ’4

The (Bas 011 the p111101ple of liquid/liquid extraction. At a
ba m imetic amines are unionized and thus extract into
1t

mc solvel his procedure, the sample pH is adjusted with a pH

Q 5 saturated borate buffer and extracted with n-butyl chloride. The

\O evapmated extract is derivatized for confirmation on the GC/MS using
SIM and/or full scan monitoring,

%

3.6.3.3 EQUIPMENT AND SUPPLIES

3.6.3.3.1 Drybath (Fisher or equivalent)

36332 Rvaporative concentrator (Zymark TurboVap or
equivalent) equipped with nitrogen tank.

3.6.3.3.3 Vacuum Manifold/pump

3.63.3.4 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)

1 Rev. §
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3.6.3.5
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Snap Caps (Fisher 05-538-41N or equivalent)
GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
3.6.3.3.5 pH paper (Fisher 09-876-17 or equivalent)
3.6.3.3.6 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 s imens (e.g.
100%-dimethylpolysiloxane or 95%-dim -polysiloxane

with 5% diphenyl) R\
=3
REAGENTS O
Refer to Manual section 3.8 for solution pg@raxr{ion
3.6.3.4.1 n-Butyl chloride (Fisherd8816- QXequivalent)
3.6.3.4.2 Ethy! Acetate (Fish%@ﬁA&q&lalmﬁ)
3.6.3.43 1% Hydrochloric Acid in Iﬁa 1ag
3.6.3.4.4 Saturated Bor. &ffe@yﬂ Q/
3.6.3.4.5 Derivatiziié &11‘[5{% e m the following:
o Trifluo acetiq'@lci ydride (TFAA) (Pierce 67363)
. E%@ﬂu 1’h®ty i id Anhydride (HFAA) (Pierce
4 ut
ST oy
TN
STAND s O <</
3.6.3.6\)\ é@c_l’(_@l ard Solutions
O QQ O\'S{ock (1.0mg/mL) Potential Vendors*
@ Methamphetamine Cerilliant M-009, Alltech 010013
%) mphetamitie Cerilliant A-007, Alltech 010023
OQ MDMA Cerilliant M-013, Alitech_014093
Q MDA Cerilliant M-012, Alltech 014603
Phenylpropanolamine Cerilliant P-038, Alltech 6017803
Phentermine Cerithant P-023, Alltech 017833
Ephedrine Cerilliant E-024, Allteck 017403
Pseudoephedrine Cerilliant P-035, Alltech 6013213

*or equivalent.

3.6.3.52 Working Standard Solution (5000ng/mL)
344521 Add 50uL  Stock Solution to 10mL

Methanol,

Solution is stable for 12 months when stored
at 4°C.

2 Rev. 1
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3.6.3.6 CONTROLS
3.6.3.6.1 Liquid Whole Blood Positive Control (Utak 98818 or
equivalent)
3.6.3.6.2 Liquid Whole Blood (Utak 44600-WB (F) or equivalent)
spiked with amphetamine, and/or methamphetamine at 50,
100 and/or 300ng/m! (other levels and standards may be
used as needed). To 2mL of negative blood add working
standard solution as indicated below.
Desired ng/mL ul Workinﬁard Solution
50 020
100 O 40
300 Y 120
.\0
3.63.03 Liquid Whole Blood Neg@@e Control (Utak 44600-WB
(F) or equivalent) \Q *
«° (,OQ &
3.6.3.7 PROCEDURE e A Q/é
3.6.3.7.1 Tnitial set-up o
Label testqubes, g{'@ C ials with microinserts for the
negatiy% con&l@ positive control (PC), and
ap ;@ ate@ @0 A umbers.
3.6.3.7.2 1 \e ‘&@n
(5'(\ . Wsfé’ 2ml. sample, negative control and positive
\6 OOco o screw-top extraction tube.
0$\ 0(\ 2. 0mL saturated borate buffer (pH 9.5) to each
\S @mple.
@K Vortex.
R
KO 3.6.3.7.3 Initial Extraction

%

3.63.74

3.6.3.7.5

¢ Pipet 10mL n-butyl chloride into each tube, cap and
extract for 210 minutes.

e Centrifuge for =5 minufes.

e Transfer the butyl chloride (top) layer to a second tube.

Evaporation
o Add 2-5 drops 1% HCl in methanol.

e+ Evaporate under a gentle siream of nitrogen at <37°Cto
near dryness.

Derivatization
e Finish drying under nitrogen at room temperature.

3 Rev. 1
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e As each sample dries, immediately add 50ul, of TFAA
or HFAA derivatizing agent to the residue.

e Cap and vortex.

¢ Heat samples at 70°C for 20 minutes.

e Evaporate samples to dryness with nitrogen at room

femperature.
e Pipet 50ual ethyl acetate to each sample
e Vortex.
e Transfer extract to labeled GC/MSD ALS vial with
microinsert.
&
4\
3.6.3.8 GAS CHROMATOGRAPHY/MASS SPECT%B}ETRY (GC/MS)
ANALYSIS
3.63.8.1 Analysis Parameters

3.6.3.8.1.1 ]n]ectluléﬁ) GG/MS using the ALS,
3.63.8.1.2 Analyz mp xtract(s) in full scan

acqu monitoring  the
E)@pnasq'l 18 I%r to table below).
\
mpd \ Tons
Q A@Bta JTFAA 65, 91% 92, 117,
1 18%, 140*,

<
%"5\

P\
Me hetaniine-TEAA | 65, 91%, 110%, 118%,
154%,

(@eudoephedrinenTFAA 69, 91*, 110%, 118%

& b

O '< 154%
<</

O

6(5'0 Phentermine-TFAA 65, 91* 114, 118,

132%, 154*

O
O$\ MDMA-TFAA 77, 110, 135, 154%,
* \) Q) 162%, 289*
& — .
Q® minimum jons to monitor.
QKO 363.8.1.3  Refer to attached GC/MSD method printout
for current analysis parameters.

3.6.3.82 Detection and Identification Criteria
3.63.8.2.1 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.
e Acceptable retention time window is +/-
2%.
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Idaho State Police
Forensic Services

Toxicology Section

Sco Three
Blood Toxicology
3.6

Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.4 Liquid-Liquid Extraction Procedure for the Detection of Barbiturate

Class Drugs in Blood

3.6.4.1 BACKGROUND
Barbiturate class compounds are nonselectivﬁltral nervous system
depressants which are used therapeutically foiAheir sedative-hypnotic and
anticonvulsant propetties. They can are alscj\sed in migraine therapy and
the reduction of cerebral edema secondapy 6 head injury. The strength and
duration of action varies with R—grg sti(t)s@o’ (see chart below),
IASIEREN
i Oe= @
AN
& NN
RS
o X Q _
N o H g H
DRUG R, . A]b ) 6 ,(%(de Name Duration Therapeutic Uses
Amobarbital ethyl ispgw}yl X0 Q'\ Amytal intermediate sedation, anticonvulsant
N ?\ r\(\ . {convulsive)
Aprebarbital propyle ‘%oproi@l Alurate short- sedation, insommia
(‘\{ \(\ G\@ intermediate
Butobarbital ethyl” 1 sSec-butyl <b"'0 H | Butisol Sodium | intermediate sedation, pre-operation
(& n sedation, insomnia
Butaibital @‘ ailyl isobutyl™" O|H Fiorinal short- dental pain, tension
,\Cb intermediate headache
Meph itdl | ethyl phenyl O| H Mebaral anticonvulsant
(gencralized tonic-clonic
seizures and absence
seizures) - additional
methyl group replaces
the hydrogen on the
nitrogen
Pentobarbital ethyl 1-methylbutyl | O | H Nembutal short anesthesia adjunctive,
Sodium insomnia, epilepsy
Phenobarbital ethyl phenyt O| H Luminal long sedative for relief of
anxiety, lension,
epilepsy, hypnotic for
insonmmnia
Primidone ethyl phenyl H| H Mysoline anticonvulsant (Good for
all types of seizers except
for absent)
Secobarbital allyl l-methylbutyl | O | H Seconal Short insomnia, pre-op
sedation, epilepsy
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3.6.4.3

QK

3.04.4
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The ultrashort-acting barbiturates are very potent and are used as
anesthesia during surgical procedures whereas the short and intermediate
acting barbiturates are typically used as sedative-hypnotics. The use of
barbiturates has declined, because they produce significant CNS-
depression and thus impairing affects. This has lead with the development
of other compounds such as the benzodiazepines.

PRINCIPLE

Barbiturates are weakly acidic compounds and. therefore can be extracted
from blood samples under acidic conditions with an or %solvent. The
sample is extracted with n-butyl chloride. Followin'g aitrifugation, the
organic layer is transferred to a new extraction t and 0.45N sodium
hydroxide is added to back extract acidic analyt@%ﬁ: pH is then adjusted
to <6 with concentrated HCI to convert anal fes back to a non-ionic form
for a final extraction with n-butyl c@e. The final extract is
reconstituted with 1:1 hexane/ethanol, @1 con.grmation on the GC/MS
using SIM and/or full scan monito@%@

SOERN
‘ (')@ Q\C) Q/é
EQUIPMENT AND SUBPEIRS (O

3.6.4.3.1 Drybath (Fsher e&@qui
3.64.3.2 Evapm@ﬂe c@\@nt' Zymark TurboVap or

e(:g%@em @uip th nitrogen tank.

36433 swale!

QO X m lﬁ\&w top tubes (Fisher 14-959-35C or

6(0 equ e%{%

AN\ w or tubes (Fisher 14-930-15E or equivalent).

LN

@) 0 6? fam tapered tip centrifuge tubes (Fisher 05-538-
a

t equivalent)
@ p Caps (Fisher 05-538-41N or equivalent)

%)
OQ GC/MS Automated Liquid Sampler (ALS) vials (HP 5182-

0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
36434 pH paper (Fisher 09-876-17 or equivalent)
3.64.3.5 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 foxicological specimens (e.g.
100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane
with 5% diphenyl)

REAGENTS
Refer to manual section 3.8 per solution preparation instritctions.
3.644.1 n-Butyl chloride (Fisher B416-1 or equivalent)

2 Rev. i
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3.6.4.6
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3.6.4.4.3 Concentrated Hydrochloric Acid (Fisher A144-500)
3.6.44.2 Hexane (Fisher H292-4 or equivalent)

3.644.4 200 proof Ethanol (Acros 45, 984-4 or equivalent)
3.6.4.4.5 Hexane/Ethanol 1:1

3.6.4.4.6 0.45N Sodium Hydroxide

STANDARDS
3.64.5.1 Stock Standard Solutions
Stoeck (L.0mg/mL) Potential Vendors*
Butalbital Cerilliant B-00¢~
Butabarbital Cerilliant B-024~
Pentobarbital CerilliantBX10
Phenobarbital CerilliamyP-008
Secobarbital Cerifliant S-002
Amobarbital Ceailliant A-020
N\~
*or equivalent. é
\
3.64.52 Working Standald,.S%utio(( 800 nl)
344521 . Solution to 10mL
etl

S @01 6& e for 12 months when stored

%\(b %
O <</
CONTRO
3.6.4.6. 1&(} é@e Blood Positive Control (Utak 98818 or
g\ 1va
@)

& 4.6.2 0 d Whole Blood (Utak 44G00-WB (F) or equivalent)
%,

ed with Tbutalbital, butabarbital, pentobarbital,
phenobarbital, and/or secobarbital at 50, 300 and/or
500ng/ml (other levels and standards may be used as
needed). To 2mL of negative blood add working standard
solution as indicated below.

Desired ng/mL ul. Working Standard Solution
50 20
300 120
500 200

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

3.6.4.7.1 Initial set-up
Label test tubes, and GC/MS vials with microinserts for the
negative control (NC), positive control (PC), and
appropriate laboratory numbers.

3.64.72 Sample Preparation
o Transfer 1mL sample, negative control and positive
control to screw-top extraction tube.

3.6.47.3 Initial Extraction
e Pipet 10mL n-butyl chloride mtg\acc{l tube, cap and
extract for 23 minutes.
o Centrifuge for 25 minutes/ sfel the butyl chloride

(top) layer to a second tul{g\

The following are clean-up steps. I_&@fe @le is clean, proceed to

3.6.4.7.6 (< C)()

%
3.6.4.7.4 Back Extmctxsmg Q/é
e Pipet Q’iﬁ @)dium hydroxide, cap and
extr nu

1fu nutes

% nde (top) layer.
O

entl ated HCl until the pH is acidic (<6).
OmL butyl chloride into extraction tube, cap and

&\ 0&

ract for =5 minutes.
@ O Centrifuge for = 5 minutes,
o Transfer the butyl chloride (top) layer into centrifuge
tube,
3.64.7.6 Evaporation and reconstitution

e Evaporate under a gentle stream of nitrogen at <37°C.

e Add 100ul of 1:1 hexane/cthanol.

e Vortex.

e Transfer extract to labeled GC/MSD ALS vial with
microinsert,

GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3.64.8.1 Analysis Parameters

3.6.48.1.1  Inject 1 pl into GC/MS using the ALS.
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3.64.9.1

3.6492

3.6.4.9.3

3.64.9.4
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3.6.4.8.1.2  Analyze sample extract(s) in full scan
acquisition or SIM  monitoring the
appropriate ions (refer to chart below).

Compound Ions

Amobarbital 63, 141%, 142, 156%, 157, 183,
197*,

Aprobarbital 97% 124%, 153, 167%, 168, 169,
195

Butalbital 124, 141%, 153, 167*, 168*, 209

Butobarbital 41% 55, 98, 141% 142, 155,
156*,

Mephobarbital | 103, {15, 1{@‘418 146%, 218%,
246 J

Pentobarbital | 156%, @AM, 157, 98, 197%, 69
Phenobarbital | 20¥%) 117%, 232% 174, 103,
(05,161, 146, 217.

Primidone A H77, 91, 103, 117, 146, 161, 190,
Secobaxbﬂ@ 970124, 153, 167*, 168*%, 169,

195%, 209
<
*m&%um 1 to /Suto:
3.6.4.8.1.3 tt C/MSD method printout
fo;\@ ysis parameters.

\C[(\
D n a1 tion Criteria
3.6.4.8,20¢ resence of a drug compound can be

O \O AS blished if there are no significant

(s\\ differences in the retention time and mass
O O\/ spectra for the sample versus standards.
% o Acceptable retention time window is +-

OQ) 2%,

Hutchison TA & Shahan DR (Eds): DRUGDEX System.
MICROMEDEX, Inc., Greenwood Village, Colorado,
12/01 Edition.

Baselt RC, Disposition of Toxic Drugs and Chemicals in
Man. 5™ ed., Chemical Toxicology Institute, 2000.

Baselt RC, Drug Effects on Psychomotor Performance,
Biomedical Publications, 2001.

Barry Levine (Eds): Principles of Forensic Toxicology,
American Association for Clinical Chemistry, In¢, 1999.
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3.6.49.5 Moffat, AC, Jackson JV, Moss MS et al (Eds): Clark’s
Isolation and Identification of Drugs, 2nd ed., The

Pharmaceutical Press, 1986.
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Tdaho State Police
Forensic Services
Toxicology Section

Setil Three
Blood Toxicology

3.6  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.5 Liquid-Liquid Extraction and Derivatization Procedure for the

Detection of Carboxy-THC in Blood %i

’\O
3.6.51 BACKGROUND \
Refer to section 2.4.4. %Q
o
3.6.5.2 PRINCIPLE @Q
on

sample is treated with acp% o p ate out the proteins.
Following centrifugation, 3}@ s ,Qﬁé % s adjusted to <6 with
concentrated HCI to con@r ar és b\cﬂ} o a non-ionjc form for a final
extraction with hexaneethyl te ﬁp evaporated extract is derivatized
for confirmation on 't G %L ifig STM and/or full scan monitoring,

O @
0 QA&
3.6.5.3 EQUIPNgaﬁ A@U S
3.6.53M( a@ﬁs her or equivalent)
3.6.§2 @% ve concentrator (Zymark TurboVap or
0 ent) equipped with nitrogen tank.

&5 3.3 &um Manifold/pump

Q®3.6.5.3.4 Glassware
Q 13x100mm Screw top tubes (Fisher 14-959-35C or
Q 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 (1P 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
3.6.5.3.5 pH paper (Fisher 09-876-17 or equivalent)
3.6.53.6 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.

This method utilizes a protein prec'p'g& a%?& uid/liquid extraction to
separate and identify 11-1101‘~A”8( C—qﬁé (Carboxy-THC). The
fdtrile Mo py
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100%-dimethylpolysiloxane or 95%-dimethyl-polysiloxane
with 5% diphenyl)

3.6.5.4 REAGENTS
Refer to manual section 3.8 per solution preparation instructions.
3.6.5.4.1 Acetonitrile (Fisher A21-1 or equivalent)
3.6.5.4.2 Hexane (Fisher H292-4 or equivalent)
3.6.543 Ethyl Acetate (Fisher E145-4 or equivalent)

3.6.54.4 Concentrated HCI S

3.6.5.4.5 Extraction Solvent .Y
Mix 9 parts Hexane with 1 part Ethyl Agefate.

3.6.5.4.6 Silylation Reagent Options X

¢ MSFTA (Pierce 48910 or equcﬁ%ant)
e MSFTA + 1% TMCS (Pigsée’48915 or equivalent)
s BSTFA (Pierce 38830 uivalent)

o BSTFA +1% TMC @ier§§§§831 or equivatent)

SN
3.6.5.5 STANDARDS O O &
3.6.5.5.1 Stock Sta \Sol ’911

Qﬂ 11 —nor@—carboxy—Ag—THC

3.6.5.5.@ I
,5\. eril@1 T-006, Alltech 01468 or
X\ beq@ ent
3.6.5.5.2 @f_@&%@ olution (1000ng/mL)
S .6.{5§ 1 dd 100pL  Stock Solution to 10mL
\é(b' Q) Q/Methanol.
5\ Q Solution is stable for 6 months when stored
O 0 Q)% at 4°C.
SIS

%,
3.6.5.6 KOQ CONTROLS

3.6.5.6.1 Liquid Whole Blood Positive Control (Utak 98818 or

equivalent)
3.6.5.6.2 Liquid Whole Blood (Utak 44600-WB (F) or equivalent)
spiked with ¢-THC at 10, 30 and/or 60ng/ml level(s) (other
levels may be used as needed). To 2mL of negative blood
add working standard solution as indicated below. Prepare
standard and allow equilibrate for 1 hour prior to

extraction.
Desired ng/ml. 11l Working Standard Solution
10 20
30 60
60 120
2 Rev. 1
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3.6.5.6.3 Liguid Whole Blood Negative Control (Utak 44600-WB
(F) or equivalent.

3.6.5.7 PROCEDURE

3.6.57.1 Initial set-up
Label test tubes, and GC/MS vials with microinserts for the

negative control (NC), positive control (PC), and

appropriate laboratory numbers. S
<
3.6.5.7.2 Sample Preparation \0
e Transfer 2mL sample, negatw%‘sontiol and positive
control fo screw-top exnactlo e.
3.6,5.7.3 Protein Precipitation -
e  While v01texmg, mL tonltule into each tube.
¢ Vortex foran a
o Centrifuge fo
e Transfer tkq\@ape}& cond tube.

Q° \)

3.65.74 Extracti g)
e e\sgve@ ~1ml., under nitrogen at <37°C.

d N HOL
™ Ad Kﬂ&@ne/ethyl acetate (9:1).
ract for 30 minutes.
\ e for 210 minutes.
‘\ er the top layer into centrifuge tube with

@ 0 @ posable glass pipet.
Q®3 6.57.5 Evapmatlon and Derivatization
Q ¢ Evaporate under a gentle stream of nitrogen at <37°C.
Q e In fume hood add the following:
e 25uL ethyl acetate.
o 25ul silylating agent.

e (Cap tubes.

¢ Vortex.

e Heat tube for 15 minutes in 90°C dry bath.
s TRemove from heat and allow to cool.

e Transfer derivative to labeled GC/MSD ALS vial with

microinsert.
3.6.,5.8 GAS CHROMATOGRAPHY/MASS SPECTROMETRY (GC/MS)
ANALYSIS
3 Rev. 1
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3.6.5.8.1 Analysis Parameters

3.6.5.8.1.1

3.65.812

3.6.5.8.1.3

Inject 1ul to 2pL into GC/MS using the
ALS.

Analyze sample extract(s) in SIM. Refer to
table below.

Compound Ions

Catboxy-THC 371,473, 488

Refer to attached GC/MSD method printout
for current analysis paramel

-

3.6.58.2 Detection and Identification Criteria \A

3.6.5.8.2.1

The presence of g compound can be
established if #héfe are no significant
differences e retention time and ion
1a’nos for t@a e versus standards,

. c@ abi on time window is /-
2 ed@e)\

3
S o*
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o A A D

3.6  Liquid-Liquid Extraction Methods for GC/MSD Confirmation
3.6.5 Liquid-Liquid Extraction and Der ivatization Procedure for the

Detection of Carboxy-THC in Blood %
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Revision # Issue Date History DA
%v
1 04-16-02 QOriginal Issue %@P format
(\
\Q Q*

<<
Approval \\C) {(
O §

\@
Technical Leader: \6 \Q ﬁ Date:

i 0
s.C. W‘@""f\@ ({/0

&

QPN
‘(\ xS
R4 o(\ \(5/
Issuance ,‘\\ 3 0 O\O
RS
QC Man: Date:
‘m@ Rick D. Groff -

QK

5 Rev. 1
Issued: 04/02
BLOOD 3.6.5- SOP-RO.doc




Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

t11 Three
Blood Toxicology

37 Guidelines for the Xdentification of Compounds in Blood

371 BACIKGROUND 9
This section describes the criteria that must be met in 0&@)@0 establish the
presence of a compound in blood. @\

372 IDENTIFICATION GUIDELINES FOR SCREE&,
3.7.2.1 OraSure (STC)/PersonalLAB Enzynie,fmmunoassay (EIA) Screen
3.7.2.1.1 A positive indicatioh for the compound of interest is
designated whenythe cofide tration of the compound
exceeds the ddministrative qutoff. This cutoff is
specific %Qtach drug-of abitise class or compound.
N

37212 Tt Qe u@mel pplies only to compounds

]@SS@S\it sufi@i)ent cross-reactivity such that a
(&‘res 1p
1

X (1% ence can be correctly evaluated on
o
®) 'X

O
3 7%@3 (’\\,&Th oss-reactivity displayed by individual
@) @p01111ds for a particular assay are indicated in
0$\ (\0 C  Technologies Technical Bulletins, As
0 OQ) indicated in Section One {1.1.3.6.1}, the decision to

@ proceed with confirmatory testing is at the
QQ discretion of the analyst.
©
Q 3.7.2.14 Refer to manual section one for further information
on the OraSure (STC)/PersonalLAB Enzyme
Immunoassay (EIA) Screen.
3.7.2.2 Gas Chromatograph/Nitrogen Phosphorus Detector (GC-NPD)
Screen
37221 The presumptive presence of a drug compound can

be established if the following criteria are met:

e There are no significant differences in the
relative retention time (RRT) for the sample
versus standards.

e All standards run should have comparable RRT
established for the instrument.

¢ Acceptable RRT window is +/-5%.

1 Rev, |
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3.7.3 IDENTIFICATION GUIDELINES FOR CONFIRMATORY TESTING

3,7.3.1 Gas Chromatograph - Mass Selective Detector (GC/MSD)
Confirmation
3.7.3.1.1 A positive indication for the compound of interest is

indicated if the retention time and mass spectral
characteristics meet identification criteria.

3.7.3.1.2 Refer to individual SOPs for further information on
GC/MSD identification criteria,

(o)
W
%Q}
é\O
(\
QOKQ oQ*&
.9 \Q <
\\0 %) <</
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PP, Q0
0 A&
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3 & \(,(’
O ©O° .0
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3.8 Solution Preparation

o

3.81 SCOPE
This section describes the proper preparation of solutions and&%&feﬁs used in the
extraction of drug compounds from blood specimens. @

\0
3.8.2 EQUIPMENT AND SUPPLIES
3.8.2.1 Glassware ﬁ
Adequately sized beakers, Q@l C@ , graduated cylinders

and volumetric plpettes

3.8.2.2 Laboratory balance C)

3.8.2.3 pH Meter \ Q @Q/
3.82.4 Stirring hotpiatc h m t1

3.8.2.5 Safety Equi

Chen unég O
. s18 J{Q'
. 1atoe§c@$
. fet
&.\Q@atgi ioves
8.3 CH CALS

o Hydrochloric (Fisher A144-500 or equivalent)
o Sulfuric (Fisher A300-500 or equivalent)

3832 Salfs
e Sodium Acetate Trihydrate(Fisher $209-3 or equivalent)
o Sodium Hydroxide (Fisher S318-3 or equivalent)
e Sodium Phosphate Monobasic (Fisher S369-3 or equivalent)
¢ Sodium Phosphate Dibasic (Fisher $374-3 or equivalent)

3.8.33 Solvents
e Methanol (Fisher A412-4 or equivalent)

1 Rev. 0
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3.84 PROCEDURES
Note: appropriate safety equipment should be worn during the preparation of
solutions to prevent exposure to caustic/corrosive solutions. The order of the
addition of chemicals may be crucial to prevent exothermic reactions. Please
follow the procedures verbatim.

3.8.4.1 Acetic Acid (HOAc)
3.84.1.1 0.1M/1060mM Acetic Acid (100mL)
Place approximately 300mL distilled/deionized (DD
water into a 500mL volumetric flask, Add 2.9mL
glacial HOA¢, mix. QS fo 5001}1106
Solution is stable for six months\N

®\
3.8.4.2 Acetate Buffer %
3.8.4.2.1 0.1M/100mM Acetate@ffer, pH 4.5 (500mL)
Dissolve 2.93g s m acetate trihydrate in
400mL DI watet: @d& mL glacial acetic acid,
nle.

and mix we t Adjust to pH 4.520.1
with 100 sodﬁ,lh agt e or 100mM acetic

i -
g‘f}%@%s&f@%@%omhs.
@ e ~O

H@Omm
aphroXimately 300mlI, DI water into a S00mL

\(\0 \\'Q)h ﬁ%(r flask.  Add 4.2mL concentrated
\6(0 O(\ I &thloric acid, mix. QS to 500mL.

% (\Q %@ ftion is stable for one year
O

@ 3.&3.@@ 1N HCI (500mL)

%)

Place approximately 400mL DI water into a 500mL

OQ volumetric  flask. Add 42mL concentrated
QK hydrochloric acid, mix. QS to 500mL.

Solution is stable for one year.

Hydrochloric

3.8.4.3.1 0
(O\

3.843

3.84.3.3 1% HCI in Methanol
Place approximately 30mL MeOH in a 50mL
volumetric flask. Add 0.5mL concentrated HCL
QS to 50mL. Store at 5°C
Solution is stable for six months.

3844 Sodium Hydroxide (NaOH)
Note: The addition of NaOH to water will generate heat, exercise
due caution.
3.8.4.4.1 0.45N NaOH (500mL)

2 Rev. 0
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3.8.4.5

3.84.6

3.84.7

3.8.4.8

o

<
&

3.84.9

Toxicology Program Methods Manuai

Gradually add 9g NaOH in 500mL DI water.
(Caution: Exothermic)
Solution is stable for one year.

3.8.4.4.2 10N NaOH (500mL)
Place approximately 250ml, DI water into a
1000mL beaker. Cradually add 200g NaOH.
Transfer to 500mL volumetric flask and QS fo
500mL. (Caution: Exothermic)
Solution is stable for one year. S

Saturated Sodium Borate Buffer , piH >9.5 ( 50@@)
Place 250mL DI water into a 500mL bea@s. Stir while adding
sodium borate until solution is saturated:

Solution is stable for six months. 6\0
100mM Sodium Phosphate Dib.aﬁt?ZO L

Dissolve 2.84g sodium p \até)éﬂasj{in ~160mL DI water.

QS to 200mL and mix.
Q%f. @1& ss container.

Solution is stable fo;u‘,{\ /

h,
o &
100mM Sodium Phiosph A hasic (200ml.)
Dissolve 2;&, it ate dibasic in =160mL DI water,

&M
h
QSto 20 nd . 9
Solutiobf ta - ith, Store in glass container.

—

A\
& \ﬂ\la Nirer &
KO % 1% E)l sphate Buffer, pH 6 (250mL)
O™D e

% sodium phosphate dibasic (Na;HPOy4) and 3.03
sodiu sphate monobasic (NaHPO4-H20) in approximately
200mL P! water in a 250mL volumetric flask, QS to 250mL.

Adjust to pH 6.0 £0.1 with 100mM monobasic sodium phosphate
(to lower pH) or 100mM dibasic sodium phosphate (to raise the

pH).
Solution is stable for 1 month. Store in glass container.

Sulfuric Acid (HySOy)
1N Sulfuric Acid (H;80. (560mL)
Place approximately 400mL DI water into a S00mL volumetric

flask. Add 13.4mL concentrated HySOy, mix. QS to S00mL.
Solution is stable for one year.

) Rev. 0
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3.8.5 REFERENCES

3.8.5.1

3.852
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Shugar, G.J., Shugar, R.A. and Bauman, L. Grades of Purity of
Chemicals pp. 145-154, pH Measurement. pp. 232-234. in:
Chemical Technicians' Ready Reference Handbook, McGraw Hill:
New York, 1973,

Ansys, Inc. SPEC Extraction Methods
United Chemical Technologies, Inc. Applications Manual
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Toxicology Analytical Methods

Idaho State Police
Forensic Services
Toxicology Discipline

Section Three

Blood Toxicology

3.8 Solution Preparation

3.81 SCOPE
This section describes the proper preparation of solutions m@gﬁffels used in
the extraction of drug compounds from blood specnnensQ

‘\O
382 EQUIPMENT AND SUPPLIES {\6
3.8.2.1 (Glassware (74) *
Adequately sized beakers, vo{rgﬁé‘uc @s&aduated cylinders and

volumetric pipettes o
3.8.2.2  Laboratory balance \(')
3823  pH Meter >

3.8.2.4  Appropriate pH bu@l sol Bn E\}

3.8.2.5  Stiring hotplata@h nm&n

3.8.2.6 Safety Fqu
3.8.2.6.1 %he&@ﬂl? Qlood

3.8. 2 Apron
gé Coat
0 ggles
G @matmy Gloves
&

3.8.3 LMICALS
Q 8.3.1 Acids
Acetic, Glacial (Fisher A38-500 or equivalent)
Hydrochloric (Fisher A144-500 or equivalent)
Sodium Acetate Trihydrate (Fisher S209-3 or equivalent)
Sulfuric (Fisher A300-500 or equivalent)

3.8.3.2  Salts

e Ammonium Chloride (Fisher A661-500 or equivalent)

e Potassium Hydroxide (Fisher P250-500 or equivalent)

e Potassium Phosphate Monobasic (Fisher P285-3 or equivalent)
e Potassium Phosphate Dibasic (Fisher P288-3 or equivalent)
L]
*

Sodium Acetate Trihydrate(Fisher $209-3 or equivalent)
Sodium Hydroxide (Fisher S318-3 or equivalent)

tof7 Rev. |
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e Sodium Phosphate Monobasic (Fisher $369-3 or equivalent)

e Sodium Phosphate Dibasic (Fisher S374-3 or equivalent)

o Sodium Tetraborate Decahydrate (Fisher $249-500 or
equivalent)

3.833 Solvents
e Methano! (Fisher A412-4 or equivalent)

PROCEDURES ~

Note: appropriate safety equipment should be worn durin s@é preparation of
solutions to prevent exposure to caustic/corrosive soluliéys. The order of the
addition of chemicals may be crucial to prevent exo iic reactions. Please
follow the procedures verbatim. X

3.8.4.1 Acetic Acid (HOAc)
3.84.1.1 0. 1M/100m tlc
Place 3pp10 1ate

water in %
glaca X,
on r@\ e X

3.84.1.2 \r&o Xet&d (500mL)

i@ rately 300mL distilled/deionized (DI)
x,ﬂl?'a 500mL volumetric flask. Add 29mlL

\ la OAc, mix. QS to 500ml..
6&&;0 1 is stable for six months.

3.8.4, %& c‘&bte @
3.84.2! 0.1M/100mM Acetate Buffer, pH 4.5 (S500ml)

Q Dissolve 2.93g sodium acetate trihydrate in
KO 400mL, DI water. Add 1.62mL glacial acetic acid,
and mix well. QS to 500mL. Adjust to pH 4.5£0.1
with 100mM sodium acetate or 100mM acetic
acid.
Solution is stable for six monihs.

00mL)
istilled/deionized (DI)
tric flask. Add 2.9mL
o 500mL.

3.8.4.3 Ammonium Chloride
3.84.3.1 Saturated Ammonium Chloride (500mL)
Place approximately 300mL DI water in a beaker
and heat/stir over low heat. Add ammonium
chloride untif the solution is saturated. QS to
500mL.
Solution is stable for 6-months.

2of7 Rev. 1
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3.8.4.4 Borate Buffer
3.84.4.1 Saturated Borate Buffer , pH >9.5 (500mL)
Place =250mL DI water into a 500mL volumetric
flask. Stir while adding sodium tetraborate (=60g)
until solution is saturated. QS.
Solution is stable for six mornths.

3.8442 Borate Buffer, pH 9.2

Place =500mL DI water into a 1000mL beaker,
Heat and stir while adding 50g soditan tetraborate
(Na2B4O7 10 H20), Once dissolyes, allow to cool.
Bring volume up to -—950mL DI water. Verify
pH and adjust as necessa&?pﬂ 9.2 £0.2 with 1IN
NaOH/KOH or 1IN HCb ce solution in 1000mL
volumetric flask and @wnh DI water.

Solution is stable ix n& nihs.

38443  Borate Bufé(c%k(xf

Place ;i?nL BI to a 1000mL beaker.

Heat ti‘g@ﬂ @g 50g sodium tetraborate

(NQ& Q\ QD nce dissolved, allow to cool.

Bting %Qs\}n gjo = 900mI. with DI water. Add

\(&Sm I\@H and stir. Verify pH and adjust as
&Qa f/pH 12 +0.2 with 10N NaOH or 6N

O I e solution in 1000mL volumetric flask

KSQ and@% with DI water.
O
S\\ O @\M‘lon is stable for six months.

3, 84@& Hyde @Amd(HCl)
3.8.4.5. 0.1N/100mM HCI (500mL)

Q Place approximately 300mL DI water into a 500mlL
QO volumetric flask.  Add 4.2ml, concentrated
Q hydrochloric acid, mix. QS to 500mL.
Solution is stable for one year

3.8452 1N HCI (500mL)
Place approximately 400mE, DI water into a 500mL
volumetric flask. Add 42mL concentrated
hydrochloric acid, mix. QS to 500mL.
Solution is stable for one year.

3.84.53 1% HCI in Methanol
Place approximately 30ml. MeOH in a 50mL
volumetric flask. Add 0.5mL concentrated HCL
QS to 50mL. Store at 5°C

3 of7 Rev. 1
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Solution is stable for six months.

3.8.4.6 Potassium Hydroxide (KOH)

Note: The addition of KOH to water will generate significant heat,

exercise due caution.

3.8.4.6.1 1N/1M Potassium Hydroxide (1000mL)
Gradually add 56.0g potassium hydroxide to
approximately 800mL DI water; stir on stir plate to
dissolve. QS to 1000mL.
Solution is stable for one year. . S

1.0M Potassium Hydroxide (]QBS{L)

Dissolve  5.6g potassi@s hydroxide in
approximatety 80mL water in a 100mL
volumetric flask. QS to\(OOmL.

Solution is stable foc@e year.

@
3.84.62  2N/2M Pot ﬁnﬂ@xjeé(woom)

Gradually assium hydroxide to

110,08 %
appro i\ y @m @ ater; stir on stir plate fo
dis é Q&@ 0 .
Soﬁion K@ublc) Jore year.

@ \O
3.8.4.7 Potassiw h u
3.84.7.1 ' tassium Phosphate Buffer (1000mL)
O ac ?{oximately 1000mL DI water in a beaker

(50 \'a1 at/sticr over low heat. Add potassium
S W

g\\ CJO sphate monobasic until the solution  is

(@) 0(\ %saturated. Allow solution to cool. Adjust pH to

R O approximately 1.8 with concentrated phosphoric

@\ acid.
OQ Solution is stable indefinitely at room temperature.
<
Q 3.84.72 0.1M/100mM Potassinm Phosphate Buffer

(100mL) - Adjusted to pH 6

Dissolve 1.36g potassium phosphate monobasic
in ~90ml, DI water in a 100mL volumetric flask.
Adjust to pH 6.0 with 1.0M potassium hydroxide.
QS to 100mL.

Solution is stable for 1-month.

3.8.4.7.3 100mM Potassium Phosphate Buffer (1000mL})
Adjusted to pH 6 (Varian)
Weigh 13.6g of potassium phosphate monobasic
(KH,POy) into a 1000mL volumetric flask. Add
=900mL DI water. Stir to dissolve. Adjust pH to

4 0f 7 Rev. |
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_ 6.0 £0.1 with 1M KOH while stirring, Bring up to
¢ volume with DI water.
Solution is stable for 1 month. Store in glass
container.

3.84.8 Sodium Hydroxide (NaOH)
Note: The addition of NaOH to water will generate heat, exercise
due caution,
3.8.4.8.1 0.45N NaOH (500mL)
Gradually add 9g NaOH in 5001@} DI water.
(Caution: Exothermic) O
Solution is stable for one year. \A\

38482 2N NaOH (1000mL) %Q
Place approximately \gSOmL DI water into a
1000mL beakeI aduaﬂy add 80g NaOH.
Transfer to 50 1etnc flask and QS fto

500mL. (Cax%@ 11 )
Solution is le ne J(

38483 10 \bﬂ(@w
Pla 400mL DI water into a

xL Om\ eaket~ Gradually add 200g NaOH.
ml, volumetric flask and QS fto

ra
@ ation: Exothermic)
smble for one year.

3.8.4.9 v\
05% 00mM Sodium Phosphate Dibasic (200mL)
\S OQ) Dissolve 2.84g sodium phosphate dibasic in
o ~160mL, DI water. QS to 200mL and mix.
OQ Solution is stable for 1 month. Store in glass
QK conltainer,

3.8.49.2 100mM Sodium Phosphate Dibasic (500mL)
Dissolve 7.1g sodium phosphate dibasic in
~400mL DI water. QS to 500mL and mix.
Solution is stable for 1 month. Store in glass
container.

3.8.493 100mM Sodium Phosphate Monobasie (200mL)
Dissolve 2.76g sodium phosphate dibasic in
~160mL DI water. QS to 200mL and mix.
Solution is stable for 1| month. Store in glass
container.
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3.8.4.93 100mM Sodium Phosphate Monobasic (500mlL.)
Dissolve 6.9g sodium phosphate dibasic in
~400mL DI water, QS to 500mL and mix.
Solution is stable for 1 month. Store in glass
container,

3.8.4.10 Sodium Phosphate Buffers
3.8.4.10.1 0.1M/100mM Phosphate Buffer, pH 6 (250mL)

Dissolve 0.42g sodinum phosp@t dibasic
(NapHPOg)  and  3.03  sodi phosphate
monobasic {(NaH;PO4H,0) approximately
200mL DI water in 250mL metric flask. QS to
250mL. Adjust to pHCB.00.1 with 100mM

monobasic sodium sphate (lowers pH) or
100mM dibasic sodingmi phosphate (raises pH).
Solution is sml(@ 01 d%month. Store in glass
container. <<O C)O &

384.11  Sulfuric Acid (Hgso4 o4 > Q,é
3.8.4.11.1 {Q{\Qd (H5390., (500mL)
m

A400mL DI water into a 500mL

(&g %& z@ Add 14mL concentrated H;SOy.
0
& o

ML) mix.
table for one year.

K@@I 1 20(\ 05M/50mM Sulfuric Acid (500mL)
ce approximately 300mL DI into a 500mlL

@ olumetric flask. Add 50mL of 1N Sulfuric Acid,
{\S QS to 500mL, mix.

%) Solution is stable for one year.
XS

%

3.8.12 REFERENCES
3.8.12.1 Shugar, G.J., Shugar, R.A. and Bauman, L. Grades of Purity of
Chemicals pp. 145-154, pH Measurement. pp. 232-234. in:
Chemical Technicians' Ready Reference Handbook, McGraw Hill:
New York, 1973.

38.12.2 Ansys, Inc. SPEC Extraction Methods

3.8.12.3 United Chemical Technologies, Inc. Applications Manual
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