Toxicology Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology

2.3 Solid Phase Extraction (SPE) Methods for GC/MSD Confirmation
2.3.3 Extraction of Benzodiazepines Employing the Ansys® Diagnostics

Spec-Plus™ DAU Column
O
2.3.3.1 BACKGROUND \A\
Refer to manual section 2.4.3. %Q
2.3.3.2 PRINCIPLE (-O\O
This procedure outlines the use of ANSYS® Diagnostics, Inc

SPEC-PLUS™ 3ml SPE column foébe eX: mn of benzodiazepines
from urine. ANSYS Technoiog 1d Phase Extraction

pwducts are manufactured Wit @)lyp@ stic and bonded-silica
impregnated on a glass fiber . F N7 epines, a non-polar phase
(reversed phase) retenti 1Qch % ized. to interact effectively,
with analytes of mteie%a; d pyistemal ith interfering substances in the
urine sample. The of the column serves fo exiract
nonpolar compo % a@nple matrix,*

Benmdiaze}y gll nde conjugates to facilifate their excretion.
An enz h 1equned to free them from the glucuronide
sugar 51{ 1 the\extraction of benzodiazepines, the urine is adjusted

to 0. h mphOsphate buffer, to maximize the hydrophebic/non-
@' character(0f*{he analyte and the sorbent, and applied to a pre-
nditioned SPE column. The conditioning creates an environment which
OQ allows for optimal interaction between the sorbent and the analytes of
Q interest. The columm is subsequently washed with an aqueous solvent, to
selectively remove matrix components and interfering substances from the
column. Next, the column is dried to remove traces of solvent. 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 derivatized for confirmation on the GC/MSD.

2333 EQUIPMENT AND SUPPLIES
2.3.3.3.1 SPEC.PLUS™ - 3mL DAU SPE column (Ansys 532-DAU
or equivalent)
23332 Drybath (Fisher or equivalent)
23333 Evaporative  concentrator  (Zymark  TurboVap or
equivalent) equipped with nitrogen tank.
23334 Vacuum Manifold/pump
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2.3.3.35 Glassware
16X100 Test 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 Sampler (ALS) vials (HP 5182-
0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)
pH paper (Fisher 09-876-17 or equivalent)

2.3.3.306 Gas chromatograph equipped with a mass se}gtive detector
(HP 6890/5973 or equivalent) and a_ :ﬁpolar capillary
column with a phase composition ¢ e of efficiently
separating amines, alkaloids, dru mpounds and other
analytes encountered in toxic@zcal specimens  (e.g.
100%-dimethylpolysiloxane 0\@5%udimethyi—po!ysiloxane
with 5% diphenyl) (\%

Z

REAGENTS o OQA
Refer to Manual section 2.6 for so Sﬁ'ou p@pm‘a . /%
2.3.34.1 Isooctane (2,2,4 methylper ) (Fisher O-299-1 or

tvalent) |
equivalent) e%u \? @

23342  1.0M Acefaf

23343  15M P@spha@sllféph 10.8
2.3.1.4.4 Ethiyl AcetateFishenE145-4 or equivalent)

2.3.1.45 A 011% yaroxide (Fisher A669-500 or equivalent)
2.3.3.4.6 ClutionSplv
6(0 0 Te acetate add 2mi NH,4OI1, mix.
e

2.3.3§\7\ biogiapd/distilled water
2,@. 8 0 ﬁ;@vncuronidase (Patella vulpata} Options
X UPrepare from Patella vulgata Type L-II powder (Sigma
G8132 or equivalent)
e Prepared Helix pomatia Type H-2 Solution (Sigma
(GG0876 or equivalent)
2.3.3.4.9 Silylation Reagent Options
e MTBSTFA /1% t-BDMCS (Pierce 48925 or
equivalent)
s MSFTA (Pierce 48910 or equivalent)
» BSTFA (Pierce 38830 or equivalent)

CONTROL

2.3.3.5.1 Liquid Urine Control containing a minimum of Oxazepam
or Nordiazepam (BioRad 443, Utak 88121 or equivalent)

2.3.3.52 Drug Mix (Alltech 601826 {Medazepam, Oxazepam,
Lorazepam, Diazepam, Temazepam, and Bromazepam}or
similar)
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23353 Oxazepam Glucuronide (Alltech 01541 or equivalent,
STANDARDS
2.3.3.6.1 Run necessary analytical standards as indicated by

examination of GC/MSD data,

Standards in Solution Potential Vendors
Alprazolam Cerifliant A-903, Alltech 01427
o-Hydroxyaiprazolam Cerilliant A-907, Alltech (1545
Bromazepam Cerilliant B-903, Alitech 6013563
Chlordiazepoxide Cerilliant C-022 o~
Norchlordiazepoxide Alltech 6013433 - ()~
Clonazepam Cerilliant C-907 ;Alllech 017943
7-Aminoclonazepam Cerilliant A-9(8)"
Diazepam Cerilliant D907, Alltech 017213
Estazolam Cerilliagt B-901, Alltech 601560
Flurazepam Cer AS@?F 003, Alltech 017953
Flunitrazepam iant FA907, Alltech 6015123
7-aminoflunitrazepain . -@cnlhan@ﬁ)ll
Lorazepam < [Cevitiint £-96, Alltech 013583
Medazepam 0, | Allteeh 018533
Midazolam SO |@prillighihto08
4-hydroxymidazolamy™ ¢ [MCeriliant H-902
Nitrazepam N @)" | Cegilfiant N-906, Alltech 017933
Nordiazepa®, LN _|\Coritliant N-905, Alllech 013453
Oxazepant A\' Ak)CeriiIim;t 0-902, Alltech 013703
Tenfazepam, (,~ , \/ | Cerilliant T-907, Alltech 013833
Fjazolam\> 1(( ', Cerilliant T-910, Alltech 014283
oxytfezdlap” \ Cerilliant T-01 1
0‘ WM N4
o' AV
PRO O
23 3@ 0 tg Preparation
{\A re a minimum of the following non-extracted
stindards.  Additional standards should be prepared as
necessary indicated by current drug therapy.

e TMS derivative: Oxazepam, temazepan, nordiazepam
and lorazepam. Add 10uL of stock solution to labeled
tapered bottom centrifuge tube.

2,33.7.2 Initial set-up

Label SPE-PLUS™.3mlDAU exfraction column, test

tubes, tapered-bottom derivatization tubes and GC/MS

vials with microinserts for the negative control (NC),
positive control (PC), Oxazepam Glucuronide control,

Standards, and appropriate laboratory numbers.

23373 Manual Extraction Procedure Utilizing the SPEC.PLUS™

«3Im! DAU column
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Sample Preparation
Transfer 1.0mL of urine specimen, negative
uring or positive control to labeled
extraction test tube,

Sample Hydrolysis
For each extraction tube:
o Add 200pL 1.0M acetate buffer, pH 3.8

¢+ Vortex.
o Verify that the resulting pH is
approximately 4. (o)
e Ifnecessary adjust
*  Add 200pL p-Glucyranidase.

e Cap and vo ently to mix.
e Place in q laboratory oven
waterbath @ ee hours.

. AlEow pie o cool before proceeding

w < \gb@t 1011

or

f phosphate buffer (pH

Resulting pH should be
approximately 10,

e [fnecessary, adjust pH,
o Centrifuge at 3500 rpm for =5 minutes.
o Insert labeled SPE.PLUS™.3ml-DAU
column in the vacuum manifold.
Add 200pL of methanol to the column.
Wait for [ minute.
Decant sample into column and aspirate
at approximately 3-5 in, Hg (10-17kPa)
Add ImL of deionized water to column
and aspirate at approximately 3-5 in. Hg
(10-17kPa)
Increase vacuum fo 10-20 in. Hg (34-
68kPa) and dry extraction disc for
approximately S minutes,
Open vacuum manifold, wipe collection
tips, and insert the collection rack
containing the labeled tapered tip
centrifuge tubes.

-
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e Add 800uL of elution solvent and apply
gentle vacuum of <3 in, Hg (10 kPa) to
aspirate the sample into the collection
tube

e Increase vacuum to approximately 5 in.
Hg (17 kPa) 1o assist the final amount of
elution solvent through the disc.

» Evaporate solvent to dryness, under a
gentle stream of nitrogen, in TurboVap

at 60°C, (%)

0@
W
2.3.3.7.3.4  Derivatization \

. In hood, add 100;1§@$‘latmg agent,
e Cap tubes w1 ap caps
o Vortex.

o Heattubein9 ry bath for 30 minutes,
s Remove i 1y b nd allow to cool.

. AdleO of

[ ]
. @& a% labeled GC/MSD ALS
K@&um@

23374 Aut \' d EKH:CHQQ’IOCBdU]B Utilizing SPEC.PLUST™
011 niN/
@3 1.7 & er (o the following attached

\(\ \g Q/methods/puntouts

2.3.3.8 GAS@)}&Q&{F APHY/MASS SPECTROMETRY (GC/MS)

QQ 33.8.1 A11a1y31s Parameters
2.33.8.1.1  Inject I nl. into GC/MSD using the ALS.
Q 2.33.8.1.2  Analyze sample extract in full scan
acquisition.
2.3.3.8.1.3  Refer to attached GC/MSD method printout
for current analysis parameters.

23382 Detection and Identification Criteria
233.8.2.1 The presence of a drug compound can be
established if there are mno significant
differences in the retention time and mass
spectra for the sample versus standards.

» Acceptable retention time window is -+/-
5%.
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