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
2.3.7 Extraction of Codeine and Morphine Employing the SPEC.-PLUS™-.DAU

Extraction Celumn. g
O

.

2371 BACKGROUND &
Morphine and codeine are natural derivatives of pium poppy, Papaver
somiferum. Opium contains several alkaloids including morphine, codeine and
papaverine. Codeine is the phenolic methyl eth%\) morphine while heroin is a

diacetyl derivative. Classified as opiates, eing, and morphine are used
therapeutically primarily as analgesics and ussi{g While both morphine and
codeine have potential for abuse, the ilEi& (117 of ntinues to be the second

). The effect these opiates

most widely abused drug in the United Sgates B%
ith fic receptor sites within the

exhibit is dependent upon their iuta’(& ion§
central nervous system (CNS). Ir tio nal and cough suppression, effects
of opiate use include euphpridy r to epression, sedation, reduced GI
muotility/constipation, hypo %ﬁ Rt s%@a, miosis, bradycardia, nausea, and

physical tolerance and d ence,)
\& &

Compound Trade Nai Réceptor/Action Metabolites
Codeine S{knai 6(\ Wist, morphine, norcodeine
g(\\ Gy _ (| ddgonist
Morphine Q)" @R\ )| 1 agonist, minor quantities normorphine
6 al&@ K agonist,
\ MS Caatin 8 agonist
n@
I{@‘iﬁ --------- 1L agonigt, 6-monoacetylmorphine, morphine, small
<2 K agonist, quantities of codeine (addicts)
3 agonist
2.3.7.2 PRINCIPLE

This procedure outlines the use of the ANSYS® Diagnostics, Inc SPEC-PLUS™
3ml SPE column for the exiraction of codeine and morphine from urine. ANSYS
Technologies’ SPEC™ Solid Phase Extraction products are manufactured with
polypropylene plastic and bonded-silica impregnated on a glass fiber disc. The
DAU column utilizes a sorbent which combines a strong cation exchanger with a
non-polar phase (reversed phase) to interact effectively, physically and
chemically, with benzoylecgonine and minimally with interfering substances in
the urine sample, The cation exchanger component of the phase is effective for
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compounds which are present in the wine in a cationic form. Codeine and
morphine form glucuronide conjugates to facilitate their excretion, Prior to
extraction, an enzymatic hydrolysis is required to free them from the glucuronide
sugar moiety. For the extraction of codeine and morphine, the urine is adjusted
with a low pH acetate buffer to maximize the ionic character of the analytes and
the sorbent. The sample is then applied to a pre-conditioned SPE column. The
conditioning creates an environment which allows for optimal interaction between
the sorbent and the analytes of interest. The column is subsequently washed with
the aqueous sofvent, to selectively remove matrix components and interfering
substances from the column. Next, the column is dried to gemove (races of
solvent. When the column is dry, the analytes of mterest a@%overed from the
column with a basic organic solvent mixture. Following ution from the SPE
column the extract is derivatized for confirmation on th@ﬁ% /MSD.

O
EQUIPMENT AND SUPPLIES
23731  SPECPLUS™DAU ecxtra @? ongn (Ansys 532-DAU or

equivalent)
2.3.7.3.2 Drybath (Fisher or eqm&lcnt)
23733 Evaporative conce ym@mbo\/ap or equivalent)

equipped with m&cn t
2.3.73.4 Vacuum Mant pl

2.3.7.3.5 Glassware, @
16X100,788 T1 QQ 14-961-29 or equivalent)
16X1@1m centrifuge tubes (Fisher 05-538-41C or
equ{¥alent)O
@ @%. Fls%} 5-538-41N or equivalent)
\ g‘ﬁ @w ed Liquid Sampler (ALS) vials (HP 5182-0865 or

%0 | microinsert (HP 5183-2088 or equivalent)
23 fS» pH @er (Fisher 09-876-17 or equivalent)

&.3.7 Gas chromatograph equipped with a mass selective detector (HP
O

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 2.6 for solution preparation
2.3.7.4.1 Methanol (Fisher A412-4 or equivalent)
23742 Bthyl Acetate (Fisher E145-4 or equivalent)
2.3743 Ammonium Hydroxide (Fisher A669-500 or equivalent)
2.3.74.4 1.0M Acetate Buffer (pH 3.8)
2.3.7.4.5 0.1M Acetic Acid
2.3.74.6 1.5M Acetic Acid
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2.3.7.6

2.3.7.7
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2.3.7.4.7 1.5M Phosphate Buffer (pH 10.8)
23748 Elution solvent
Mix 80mL of ethyl acetate, 20mL methanol and 2 mL ammonium
hydroxide.
23,749 B-Glucuronidase Options
e Prepare from Patella vulgata Type L-I1 powder (Sigma G8132
or equivalent)
o Prepared Helix pomatia Type H-2 Solution (Sigma G0876 or
equivalent)
2.3.74.10 Silylation Reagent Options
¢ MSFTA (Pierce 48910 or equivalent) ®6
e BSTFA (Pierce 38830 or equivalent) A\O
o
CONTROL %
2.3.7.5.1 Liquid Urine Control containing: mmmum of Morphine and/or
Codeine (BioRad 478, Utak -C.or equivalent)
2.3.7.5.2 Drug Mix (Alltech 601827%;]?\ *\/Imphine, Hydromorphone,
Oxycodone, Nalorphin line }or similar)
2.3.7.5.3 Morphine-3p3-D-gluc @mde Q% [Tmg/ml] M-031,
[100pg/ml] M-01 ~$—’
<2 \Q) \)
STANDARDS
2.3.7.6.1

QQ’@
©

N

Runt &l é/ stdndalds as indicated by examination of

GC/@

r (f\(i i ohmon) Potentinl Vendors
(’ (Wme Cerilliant €006, Alltech 018013
a0 %‘chodeme Cerilliant D-019, Alltech 017773
NS _S¢) Fentanyl Cerilliant F-013, Alltech 013993
U Heroin Cerilliant H-038, Alltech 013653
Hydrocodone Cerilliant H-003
Hydromorphone Cerilliant H-004, Alltech 013553
Methadone Cerilliant M-007, Alltech 018023
Morphine Cerilliant M-005, Alltech 018033
Oxycodone Cerilliant O-008, Alltech 013543
Oxymorphone Cerilliant O-004, Alltech 013983

PROCEDURE

2.3.7.7.1

Standard Preparation
Prepare the following non-extracted standards.
TMS derivative: Morphine, Codeine.

Add 10ul of stock solution to labeled tapered bottom centrifuge
tube.
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2.3.7.7.2 Initial set-up
Label SPEC.PLUS™.DAU extraction column, test tubes, tapered-

bottom derivatization tubes and GC/MS vials with microinserts as
follows for derivatized extractions (TMS) for the negative control
(NC), positive control (PC), Morphine-3B-D-glucuronide control,
Standards, and appropriate laboratory numbers without prefix.

2.3,7.7.3 Sample Preparation

s Transfer 1.0mL urine specimen, negative urine or positive
control to extraction tube.

e Add 200pL of 1.0M acetate buffer (pH 3 é-?

» Vortex. Q

e pH should be approximately 4, a%@ if necessary using 0.1M
acetic acid or KOH.

.\0

6

23774 Sample Hydrolysis
s To each extraction tub

o 200 pl p- Glucm @
Cap and vortex gefglly tog}

L ]

e Place in 60°C 1at @ aterbath for two hours,
¢ Allow san

e Addl. @L of h Q;uffel (pH 10.8)

. The tm @be approximately 9.

. @ neees

° 03nt11{@ fcn(z inutes at 3000-3500 rpm

2.3.7.7.5 G{Qm

0 1Sel cled SPEC.PLUS™.DAU extraction column in the

" @m manifold
\ . 200uL of methanol to the column and wait for one
minute.

Q Decant sample into column and aspirate at 3-5 in, Hg (10-
17kPa).

e  Wash column with the following and aspirate aspirate at 3-5 in.
Hg (10-17kPa)
e 500ul of deionized water.
e 500pL 0.1 M acid.
¢ 500uL methanol

e Increase vacuum to 10-20 in. Hg (34-68 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.

2
%
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o  Add 800uL elution solvent to the column and aspirate at < 3 in.
Hg (<10 kPa) to aspirate solvent through disc into collection
vial.

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

¢ Evaporate solvent to dryness, under a gentle stream of
nitrogen, in TurboVap at approximately 60°C.

2.3.7.7.6 Derivatization
¢ In fume hood, add 50uL of silylating agent = '1@ S0pL ethyl

acetate. <

s Cap tubes with snap caps. A\O

*  Vortex. \

¢ Heat tube for 20 minutes in 60°C {@ bath.

e Remove from heat and allow folcdol.

e Transfer derivative to 1@5\ d GC/MSD ALS vial with
microinsert,

2.3.7.7.7 Automated Extraction mp@du&&ﬁl&ng SPEC-PLUS™ _ 3l
DAU column.

238771 Re bethc@?’ oV %tached method/printouts.
O
Q0 (&

2.3.7.7 GAS CHROMATOGR Yg}& @%&TROMDTRY (GC/MS)
ANALYSIS
23771 Ana cs:/-:? 0
% pL into GC/MSD using the ALS.
1yze sample extract in full scan acquisition.
efer to attached GC/MSD method printout for

@ current analysis parameters,

2.350%7.2 Dete@on and Identification Criteria
OQ 2.3.8.7.2.1 The presence of a drug compound can be
QQ established if there are no significant differences in
the retention time and mass spectra for the sample
versus standards.
» Acceptable retention time window is +/- 5%.

2.3.7.8 REFERENCES
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2.3.7.8.2 SPEC-PLUS™.3ML-DAU Drugs of Abuse in Urine Extraction
Applications, Ansys, 1999,
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