Toxicolegy Program Methods Manual

Idaho State Police
Forensic Services
Toxicology Section

Section Two
Urine Toxicology
2.3 Solid Phase Extraction (SPE)} Metheds for GC/MSD Confirmation
2.3.8 LExtraction of Opiates Employing the United Chemical Technologies

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

BACKGROUND 4’\0

Morphine and codeine are natural derivatives of the @‘mm poppy, Papaver
somiferun. Opium contains several alkaloids mc@mg morphine, codeine
and papaverine. These natural products lead to ﬂ\ﬁﬂeveiopment of numerous
synthetic analgesics, Narcotic analgesics ivided into 3 classes, the
phenanthrenes {morphine, codeine @ ) done, pentazocine),
phenylpiperidines (meperidine, fentan d theplet heptzmes (methadone,
propoxyphene). As illustrated in the It bé}w ffects of opiate class
drugs are dependent upon interagti w1 pe receptor sites within the

2.3.8.1

central nervous system (CNS) dlt sia and cough suppression,

effects of opiate use 111011 el @113 11at01y depression, sedation,

reduced Gl motlhty/c@st thermia, dysphoria, miosis,
f%tol ¢ and dependence.

bradycardia, nausea, c"u/) y31

Compound FIGGNRHI )(“ Metabolites Therapeutic
/ Abtion uses
Buprenorphine (@upre@\v N Nagonist, Norbuprenorphine moderate-
¢ é> C (\\(amagomst severe pain
Butorphan@ §(®Q\T®, 6 K agonist, 3-hydroxybutorphanot, moderate-
A 9 ddg\@ W antagonist | nof butorphanol severe pain
Co ’ﬁtaj Tyle&oDBw 1 agonist, morphing, norcodeine mild-moderate
A@ & agonist
cswhydmcodeine Paracodin® |t agonist dikydromorphine, mild-moderate
\ . nordihydrocodeine
Q Fentanyl Sublimaze® 1 agenist despropionylfentanyl, moderate-
norfemtanyl, severe
hydroxyfentanyl,
hydroxynorfentanyl
Heroin NA in US W agonist 6-acetylmorphine,
morphine, normorphine
Hydrocodone Hycodanw, j agonist hiydromorphone, moderate-
Vicodin®, norhydrocodone, severe
® dihydrocodeine
Codon% g hydromorphol
Lortab
Hydromorphone Ditaudid® | agonist hydromorphol moderate-
severe
Levorphanol levo- L agonist, norlevorphanol moderate-
dromoran® K agonist severe
Meperidine Demerol® | agonist normeperidine moderate-
severe
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Compound Trade Name Receptor/ Metabolites Therapeutic
Action uses
Methadone Dolophine@, | agonist methadol, normethadol, Detoxification
Methadose”™ EDDP, EMDP
Morphine MS-1R U agonist, normorphine moderate-
Roxanol I agonistl severe
& agonist
Nalbuphine Nubain © K agonist, nornalbuphine moderate-
@ agonist, severe
It aniagonist
Oxycodone pe;-c0[o|1c®, 1L agonist oxymorphone, moderate-
Roxicodon c®, noroxycodone severe
Oxycontin®, a
® D
Oxy ,.@
Oxymorphone Numorphan® 1L agonist G-oxymorphol A\U moderate-
severe
Pentazocine Talwin® p agonist, cis- and trans, moderate-
K agonist, hydroxypent ne frans- | severe
o agonist carboxypi@ocme
Propoxyphene Dm_mnuy, W agonist ROTPIY, hene, mild-moderate
Darvocet® O
TFramadol Ultram® H agonist @u;%ma moderate
a;{{loi N-
desn th Itrz@o
‘()
\O Q
PRINCIPLE K
This procedure outling @he L t] T 200 mg CLEAN SCREEN®
extiactlon column t Opiates from urine. The CLEAN

SCREEN DAU%ILH a opolymeric sorbent which combines a
cationic exc phoblc functionality (reverse phase) to
interact ¢ vel y31 ; and chemically, with analytes of interest
and i 1 ith ix ing substances in the urine sample. The cation

onic sorbent ( - ) to bind to cations. Additional

exch
éﬁ%tzon ?501&1 include hydrophobic interactions and polar
Pption

\OQ Opiates 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 opiates, the hydrolyzed
urine is adjusted with a low pH acetate buffer, to maximize the ionic
character of the analytes and the sorbent. The sample is then loaded onto
a pre-conditioned SPE column. The conditioning creates an environment
that allows for optimal interaction between the sorbent and the analytes of
interest. The analyte is retained by ionic interaction of the cationic
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 column. The wash also disrupts the
hydrophobic and adsorption interactions butf not the ionically bound
material. Next, the column is dried to remove traces of aqueous and
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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 derivatized for
confirmation on the GC/MSD.

EQUIPMENT AND SUPPLIES

2.3.8.3.1

23832
23833

23834
2.3.8.3.5

2.3.8.3.0
23.8.3.7

6’0

200mg CLEAN SCREEN® extraction column (ZSDAU020
OR ZCDAU020 or equivalent)

Drybath (Fisher or equivalent)

Evaporative  concentrator  (Zymark @bo\/ap or
equivalent) equipped with nitrogen tank, O

Vacuum Manifold/pump A\

Glassware N

16X100 Test Tubes (Fisher 14-964329 or equivalent)
16X144mm tapered tip centr@ge tubes (Fisher 05-538-
41C or equivalent)

Snap Caps (Fisher 05- 5 @%qulvalent)
GC/MS Automated ALS) vials (HP 5182-

0865 or cquwalent %
GC/MS vial 1111 ser 2088 or equivalent)
pH paper (F1 09- uivalent)

with a mass selective detector

(HP 68@597\ lent) and a nonpolar capillary
omposition capable of efficiently

co @mtl@ pl
@L aloids, drugs compounds and other

tin 111%
@al 1 red in toxicological specimens (e.g.
llTl polysiloxane or 95%-dimethyl-polysiloxane

enyl)
%

Gas clnoongLap{'

étﬁ GENTS
ofer to Manuai section 2.6 for solution preparation

2 3841
23842
23843
23.8.4.4
2.3.8.4.5
2.3.84.6
23847
238438
23849
2.3.8.4.10
238411

Methanol (Fisher A412-4 or equivalent)

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

Ammonium Hydroxide (Fisher A669-500 or equivalent)
Ethy! Acetate (Fisher E145-4 or equivalent)
Deionized/distilled water

1.0M Acetate Buffer (pH 5.0)

100mM Phosphate Buffer (pH 6.0)

100mM Acetate Buffer {(pH 4.5)

IN NaOH

Elution Solvent

Mix 78mL Methylene Chloride, 20mL Isopropanol and
2mL Ammonium Hydroxide. Make fresh.
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2.3.8.4.12
2.3.8.4.13

2.3.8.5 CONTROL
2.3.8.5.1
2.3.85.2

23853

2.3.8.6.1
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B-Glucuronidase (Patella vulgata)

Silylation Reagent Options

* MSFTA (Pierce 48910 or equivalent)

. MSFTA + 1% TMCS (Pierce 48915 or equivalent)
. BSTFA (Pierce 38830 or equivalent)

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

Liquid Urine Control containing a minimum of Morphine
and/or Codeine (BioRad 478, Utak 66812- C " equivalent)
Drug Mix (Alltech 601827 {Co ﬁe Morphine,
Hydromorphone, Oxycodone, 01p£1111e and
Diacetylmorphine }or similar)

Morphine-3p3-D-glucuronide (Aﬁ.@oh flmg/ml] M-031,
[100pg/mi] M-018, or equiva

Q(\

2.3.8.6 STANDARDS ,%
Run necessary ;ca st&/@ s as indicated by

Ry «{ Hydyocodone

examination o{

Sfmul{tﬂg ft s.gl@) 1) . otential Vendors
o @Codeine " ) [ Cerilliant C006, Alltech 018013
. PDthydipcodeine \_J Cerilliant D-019, Alltech 017773
O’\ Jentnyl \) Cerilliant F-013, Alltech 013993
\‘H’elpl(( '/ Cerilliant H-038, Alltech 013653
Cerilliant H-003

_{ N Hydrofgérphone Cerilliant H-004, Alltech 013553
Y  (Methadone Cerilliant M-007, Alltech 018023
N~ C~H~Morphine Cerilliant M-005, Alltech 018033

<~ Oxycodone Cerilliant O-008, Alltech 013543

()" Oxymorphone Cerilliant O-004, Alltech 013983

Standard Preparation

Prepare a minimum of the following non-extracted

standards. Additional standards should be prepared as

necessary indicated by current drug therapy.

o TMS derivative: Morphine, Codeine, and Hydrocodone.
Add 10pL of stock solution to labeled tapered bottom
centrifuge tube.

&
%)
R
2.3.8.’)QK PROCEDURE
2.3.8.7.1
2.3.8.7.2

Initial set-up

Label 200 mg CLEAN SCREEN® Extraction Column, test

tubes, tapered-botiom derivatization tubes and GC/MS
4 Rev. |
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vials with microingerts as follows for derivatized
exfractions (TMS) for the negative control (NC), positive
confrol  (PC), Morphine-3B-D-glucuronide  control,
Standards, and appropriate laboratory numbers without
prefix.

2.3.8.7.3 Sample Preparation
o Transfer 5.0mL of urine specimen, negative urine or
positive control to extraction tube.

2.38.7.4 Sample Hydrolysis S

o To cach extraction tube add: . <
o 2 mlL B-Glucuronidase sohltiolt&g’ 5.0)

o (Cap and vortex gently to mix.

e Place in 65°C 1ab01at01y ovc 01 waterbath for three
hours.

¢ Allow samples to cool (N %

o Centrifuge for 10 dﬁ\g‘ht @%2000 rpm and discard
pellet

e Adjust pH to 0 + Q )pxoxunateiy 700ptl of
1.ON Na
O
2.3.8.7.5 Extractio Q \,®

Z@g CLEAN SCREEN® Extraction

un\ mm manifold.
L ethanol to the column and aspirate and

(5(\0 e%_ in, Hg to prevent sorbent drying.
\é o (CAd of deionized water to the column and aspirate
0$\ 0(\0 a@?ﬁ Hg. .
A . Qy of 100mM phosphate buffer (pH 6.0) and aspirate
QO Oat <3in. Hg.
Q Load sample into column at 1 to 2mL/minute.
QO s  Wash column with the following and aspirate at < 3 in.
Q Hg
o 2mL of deionized water
o 2mL 100mM acetate buffer (pH 4.5)
* 3mL methanol
e Increase vacuum to = 10 in. Hg (234 kPa) and dry
extraction disc for = 5 minutes.
¢  Open vacuum manifold, wipe collection tips, and insert
the collection rack confaining the labeled tapered tip
centrifuge tubes.
e Add 3mL elution solvent to the colunm and aspirate at
<3 in. Hg (<10 kPa).
¢ Evaporate solvent to dryness, under a gentle stream of

nitrogen, in TurboVap at <40°C.
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2.3.8.8
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Derivatization

o In fume hood add the following:
o 50ul ethyl acetate,
o 50ul silylating agent.

e Cap tubes with snap caps.

¢ Vortex.

e Heat tube for 20 minutes in 70°C dry bath,

¢ Remove from heat and allow to cool.

e Transfer derivative to labeled GC/MSD ALS vial with
microinsert. Q%

RS)

A\
GAS CHROMATOGRAPHY/MASS SPECT@}ETRY (GC/MS)

ANALYSIS
2.3.8.7.1

2.3.8.7.2

;\\

Analysis Parameters
23.87.1.1  Injectl p /MS using the ALS.
23.87.1.2 Analyze \ mp xtract in full scan

acqu ,%/[
2.3.8.7.1.3 Ref@ to g SD method printout

ur % ana par ameters.

Detection. a Id ca(r&x iteria

2.3.8, ]g;ﬁ? Fhe pfedghice of a drug compound can be
C%\‘ ied if there are no significant

o rences in the retention time and mass
\ cctra for the sample versus standards.

O
6(5'(\ (\ * Acceptable retention time window is +/-
O N%

\)(\

5%.

@TERENCEQ

OQ 2.3.8.8.1

2.3.8.8.2

2.3.8.8.3

23884

UCT CLEAN SCREEN® Extraction Columns Application
Manual
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