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1daho State Police Forensic Services

Toxicology Discipline Analytical Method

Section Two

Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for Qualitative GC/MSD Confirmation
2.3.4 Benzodiazepines Determination Employing the United Chemical

Technologies (UCT) 200mg CLEAN SCREEN® DAU Extraction
Column

2.34.1

2.34.2

2.3.4.3

©

BACKGROUND

Refer to manual section 2.4.3. S
*> O®
\

SCOPE )

This analytical method outlines the use of tl Q}Omg UCT CLEAN
SCREEN" DAU Column for the extraction of %1 odiazepines from urine
The CLEAN SCREEN® DAU column utilizeg2Copolymeric sorbent which
Ophobic functionality (reverse

combines a cationic exchanger and a h

phase) to interact effectively, physical d ically, with analytes of
interest and minimally with interfégm s@% ce‘\in the urine sample,
The retenti . C) N % _ , :
1e refention mechanisms f{{\ the ~&enzo pines are hydrophobic
interactions and polar adso%@l. Thaor aspect of the column serves
to extract nonpolar thpot ogr’ a  polar sample matrix.?
Benzodiazepines forn uronide cénjugates to facilitate their excretion.

(v
An enzymatic hy si @611@1‘@'6 required to free them from the
glucuronide sugas, Mot )@lhe extraction of benzodiazepines, the
hydrolyzed uiige is ed onto a pre-conditioned SPE column. The
conditionig catgsyan nment which allows for optimal interaction
between‘(h SO¥, a analytes of interest, The analyte is retained by
hydr bicuingeracty f the functional groups present on both the analyte
an%& sorbent. olumn is subsequently washed to selectively remove
Q% rix components and interfering substances from the column. Next, the
olumn is dried to remove traces of aqueous and organic solvents. When the
columm is dry, the analytes of interest are recovered from the column with a
basic organic solvent, Following the elution from the SPE column the
evaporated extract is derivatized for confirmation on the GC/MSD.

EQUIPMENT AND SUPPLIES
23.4.3.1 200 mg CLEAN SCREEN® Extraction Column
23432 Laboratory Oven or Dry Bath

23433 Evaporative concentrator equipped with nitrogen tank.
2.3.434 Vacuum Manifold/pump
2.3.43.5 Fixed and adjustable volume single channe! air displacement

pipetters, and appropriate tips, capable of accurate and
precise dispensing of volumes indicated.
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2.34.4

2.34.5

%

23.43.6
2.3.4.3.7
234338
23439
2.3.43.10
2.34.3.11
2.343.12

REAGENTS

16X 100 Round Bottom Test Tubes

Screw Cap for 16mm O.D. tubes

pH Indicator Strips

(Optional) 16X144mm tapeled tip centrifuge tubes

GC/MS Automated Liquid Sampler (ALS) vials

GC/MS vial microinsert

Gas chromatograph equipped with a mass selective detector
and a nonpolar capillary column with a phase composition
capable of efficiently separating drugs of 1nte1@t (e.g. 100%-
dimethylpolysiloxane or 95%- dnnethyl-}@’sﬂoxane with
5% diphenyl) \A\

%6

.\O

Refer to Manual section 5.12 for solution p}@%'ation

2.3.4.4.1 Ethano! (ACS Grade) @ 3

23442 Bihyl Acetate (ACS GEafd) OQ

2.3.4.4.3 Hexane (ACS Gradg), C) é

2.3.4.4.4 Deionized/disti e@)vateig Q/

23445 100 mM Phgzﬁh e bl

2.3.4.4.6 20 % Acet nitrile sphate buffer, pH 6.0

23447 Om ;? uff@ ‘Glucuronidase Solution (Patella
vul

23448 A +
‘0 \\

QUALIEE QI\,@Z X\ICE MATERIAL AND CONTROLS

%

@Q

onnol
e Control can be prepared with the working solution
described below and/or obtained commercially.
234511 Positive Control Stock Solution
Obtain {mg/mL stock benzodiazepine class
drug reference material solutions through
Cerilliani, Alltech, Sigma or other appropriate
vendor. Benzodiazepine reference material
mixes may be employed.

23.4.5.1.2 Positive Control Working Solution -
10ng/uL
Add 100pL stock solution to 10mL methanol.
A  minimm of two benzodiazepine
compounds must be included in the control.
At least one of the compounds must form a
TMS derivative. Suitable pair includes
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23452

23453

23454

N
S

\)(\

alprazolam and a—Hlydroxya}prazoiam (forms
TMS).

Non-exiracted Reference Material

234521 Run necessary reference material as
indicated by examination of GC/MSD data.
Benzodiazepine reference material mixes
may be employed.

234522 Dilute 1.0mg/mL reference méterial solution
to 250ug/mL with methan\ql)

Non-extracted Derivatized Referenc;?!erial

2.3.4.53.1 Derivatize reference’ material as necessary
based on nt drug therapy and
examinatio C/MSD data.

gﬁ@%x‘ 1g solution to labeled

\
2.3.4.5.3.2 Add%ﬂ?t

bettom ifuge tube. Derivatize
L @*
N

ia
o' X
Internal Sﬁ@gdrd S\.@
2.3.4.5@ ck@ utions
X\ b1 ig/ml. Prazepam
S \\® @ p

6@‘94&9 é’\/m‘king Internal Standard Seolution
oY O Qv Wongut

O % Add 100pL Prazepam stock solution to

@ 10mL volumetric ball flask. QS with
O methanol.

Solution is stable for 1 year when stored at
under refrigeration.

Conjugated Controls

234551 Control is used to verify the B-glucuronidase
enzyme’s ability to cleave glucuronide
conjugated compounds.

234552 Urinary ~ Oxazepam  Glucuronide  or
Morphine Glucuronide can either be spiked
into urine with conjugated control working
solution or commercially obtained.

234553 Glucuronide conjugated drug must be at a
minimum of 375ng/mL.
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234554 Conjagated Stock Solution
Obtain Img/mL stock oxazepanl
glucuronide or morphine glucuronide drug
reference  material  solution  through
appropriate vendor,

234555 Conjugated Working Solution — 10ng/uL
Add 100pL.  stock solution to 10mL
methanol.

, 9

2.34.5.6 Extracted Negative Control @

Commercially obtained or in-house E&\e verified to be
negative for drugs of interest. %@

2.3.4.6 PROCEDURE @(\

2.3.4.6.1 Initial set-up \
Label SPE column,@ K d GC/MS vials with

microinserts for t rol, positive control,
Glucuronide co (W@ ndithout glucuronidase) and

appropriate ator m% Label tubes and GC/MS
vials 1t1 Nict rt non-extracted dexlvatlzedr

refereng tebﬁ\
(Q\
2.3.4.6.2 Paositi

splked control, pipetite 200pL mixed
solution to SmL negative urine or pipette
5\\ Silisa of commercially obtained urine positive control.
O

2.34:6.3 Cofihtrated Reference Material Controls
2.374.6.3.1 For a 500ng/mL spiked control, pipette
OQ 250uL  of conjugated working control
< solution into two SmL aliquots of negative
urine.

%

2.3.4.63.2 Prepare one conftrol with and one control
without the addition of glucuronidase.

2.34.64 Casework Samples
Transfer 5SmL casework samples to screw top extraction tube.

2.3.4.6.5 Negative Control Sample
Transfer 5SmL negative urine to extraction tube.

2.3.4.6.6 Internal Standard Addition
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%

2.3.4.6.7

2.34.68

2
S

o

%
@Q

23469

23.4.6.10

2.3.4.6.6.1 To each prepared sample, add 250pL of
internal standard, Vortex to mix.

2.3.4.6.6.2 Allow samples to stand 10 minutes.

Sample Hydrolysis
2.3.4.6.7.1 Add 2m] B-Glucuronidase solution (pH 5.0}
to all tubes except for one conjugated
control.
9

2.3.4.6.7.2 Cap and vortex gently tcir\&
2.3.4.6.7.3 Place in 65°C } ab%@}y oven or waterbath
for three hours, 0

23.4.6.74 Centrifuge 10 minutes at 3200 - 3400
rpm, dls{‘jﬁ eUQ*

234675 A&@r samap] @1 priot to extraction,
NP

Pre-conditi
It is imp @1 to y '3 inches Ig io prevent sorbent
d1y1ng\ av18 W ¢ adequate.

,{@t labeled 200mg CLEAN SCREEN®
Q/ AU column in the vacuum manifold,

Add 3mlL of methanol to the column,

0 o aspirate.
OQ’

234683 Add 3mL of deionized water to the column,
aspirate.

2.3.4.6.84 ImL of 100mM phosphate buffer (pH 6.0),
aspirate.

Sample Loading
Decant sample into column - flow should be <Iml/min.

Column Wash
Aspirate at < 3 inches Hg to prevent sorbent drying.
Gravity flow may be adequate.

2.3.4.6.10.1 Add 2mL of deionized water, aspirate.
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%

2.3.4.6.11

234612

@

@Q

2.3.4.6.13

2.34.6.14

2.3.4.6.10.2

2.3.4.6.10.3

2.3.4.6.104

2.3.4.6.10.5

2.3.4.6.10.6

Evaporation of Elution Solv

Add 2mL 20% acetonitrile m 0.1M
phosphate buffer (pH 6.0), aspirate.

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

Add 2mL hexane, aspirate.

Open vacuum manifold, wipe collection
tips, and insert the collection 1@51{ containing
the labeted tapered tip cen@ge tubes,

\)

Add 3ml ethyl acgt @to elute the sample
from the column, rate.

-\
m"o

Evaporate solvent to dr s er a gentle stream of

nitrogen at < 40°C. {( C)O &

Derivatlzatlon

@
é&L acetate vortex.

d 5 BSTFA-1% TMCS.

26% 26\ &tubes Vortex.

gé‘ @‘3\6\/
\\}Q«g, 5

2346126

Heat tube for 20 minutes at 70°C.
Remove from heat and allow to cool.

Transfer derivative to labeled ALS vial with
microinsert.

Preparation for Analysis Run

2.3.4.6.13.1

2.3.4.613.2

Into Sequence log table, enter the sample
case numbers, blanks and controls,

Load samples, reference material, blank and
controls into the quadrant rack as noted in
the sequence table.

GC-MSD Analysis Parameters

23.4.6.14.1

Refer to instrument METHOD printoul for
current analysis parameters.
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2.34.6.14.2 Current analysis method must be stored
centrally as a hard or electronic copy.

2.3.4.6.15 Detection and Identification Criteria
The presence of a drug compound is indicated if the retention
time for the sample versus applicable reference material does
not differ by more than +0.2 minutes and there are no
significant differences in the mass spectral data.

9
2.3.4.7 QUALITY ASSURANCE REQUIREMENTS \O®

234.7.1 General
2.3.4.7.1.1  Urine samples are %@‘ stored frozen until
allowed to thaw priordé analysis.

O

2

2.3.47.12  Urine samplé\“ar¢ to be stored under
refrigerati ngdﬂer iquots are removed for

analysiQ C)O
234713 F%Q%lait@ﬁ\ UK %ﬁmples are to be stored
la

@)zm@(k riate disposal date.
Q¢
2.3.4.2’\.‘%@ g}}& taé%ology analytical methods 5.8 and

110 @ additional quality assurance and

\\ @nce material authentication
O O .
Q -Sguirements.
&‘S(\ o(s\\ \g’
5\\ o’ O

\B(\
2.34.8 YSIS DO ENTATION
4.8.1 Original data for controls will be prepared for each analysis
@) run and stored centrally in the laboratory where the analysis
QK was performed until archiving.
2.3.48.2 A copy of controls need not be included in individual case

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

2.3.4.9 REFERENCES
23491 UCT CLEAN SCREEN® Extraction Columns Application
Manual

2.3.4.9.2 Telepchak, M.J., August, T.F. and Chaney, G., Drug
Methods for the Toxicology Lab, pp. 190 - 192, in: Forensic
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and Clinical Applications of Solid Phase Extraction, Humana
Press: New Jersey, 2004,

Platoff, G.E., Gere, J.A., Solid Phase Extraction of Abuse

23493
Drugs from Urine, For. Sci, Review, 3 (2):1 17-132; 1991.
9
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