Idaho State Police Forensic Services Toxicology Discipline Analytical Method

Section Two
Urine Toxicology

2.4 Liquid-Liquid Extraction Methods for Qualitative GC/MSD Confirmation
2.4.1 General Extraction of Urine for Basic and Neutral or Acidic and

Neutral Compounds
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BACKGROUND

These extraction procedures are extensions of the TOXI-LAB® TOXI-A and
TOXI-B thin layer chromatography (TLC) drug detection ms. The
samples are extracted as with the TLC system, howeger; instead of
concentrating the extract onto a disc, the solvent extract 4 Joncentrated and
placed into an automated liquid sampler (ALS) vi analysis by a gas
chromatograph equipped with a mass selecti etector (GC/MSD).
Discussions of TLC and GC/MS theory can be d in most college-level
chemistry and/or instrumental texts. In 2 Drthe TOXI-I@ line was
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porative concentrator and appropriate concentration cups

@ r tubes

24.1 .3.0 Laboratory Centrifuge capable of 3000 rpm

24134 Laboratory oven or waterbath

24.13.5 Fixed and adjustable volume single channel air displacement
pipetters, and appropriate tips, capable of accurate and
precise dispensing of volumes indicated.

24.1.3.6 Automated Liquid Sampler (ALS) vials

24.1.3.7 GC/MS Vial Microinsert

24.13.8 Gas Chromatograph equipped with a mass selective detector
and a low bleed (5%-Diphenyl-95%-Dimethylsiloxane
copolymer) capillary column.
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REAGENTS
24.14.1
24.142
24.1.43

De-Tox Tubes A and B (or equivalent Toxi Tubes)

B-Glucuronidase Solution
2M Acetate buffer, pH 4.8

QUALITATIVE CONTROLS

24.15.1

24152

24.153

0 p051 and negative glucuronide controls are used to
*6

)
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IVE NON-EXTRACTED REFERENCE MATERIAL

24.1.6.1

24.1.6.2

METHOD
24.1.7.1

Positive control

Tube A positive control may be commercially obtained or
prepared in-house. At a minimum, the control must contain
at least one phenethylamine at an approximat centration

between 500 and 3000 ng/mL, and o§()opiate at an

approximate concentration between 300 00 ng/mL.
Tube B positive control may also be~c@minercially obtained
or prepared in-house. At a mini%m, the control must
contain two barbiturates at a% roximate concentration
between 300 and 1000 ng/mL(\

Negative Urine

Negatlve urine can b com alned or in-house

urine verified to E}@e gativie, of interest. Refer to

AM 5.8.6.1.1.3 ddl&

Momhlneﬁgcuroﬂ?@ P4631§ ve and Negative Controls for

cocr%nin rphq? ucuronide should be used. The same
1 be used to prepare both the positive and

at
nega%ﬁ ronlde controls for in-house spiking.
&{ﬁ!ucuromde should be used for these controls and

minimum concentration of 375ng/mL. The

control or in-house spiked urine

St

strate the glucuronidase cleavage was effective.

Run necessary reference material as indicated by examination
of GC/MSD data. Reference material mixes may be used.

Dilute reference material as necessary. A suggested dilution
for a Img/mL solution is 1 in 3 parts of appropriate solvent.

De-Tox Tubes-A Extraction (Basic and Neutral Compounds)

2.4.1.7.1.1 Label DE-TOX TUBES A and ALS vials with
microinserts for negative control, positive
control and appropriate laboratory numbers.
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24.1.7.2

2.4.1.7.1.2  Agitate the DE-TOX tube to break up salts.
This assists in reducing the occurrence of
emulsions.

2.4.1.7.1.3 Transfer = 5 mL of casework, negative and
positive control urine to appropriate DE-TOX
TUBE A (pH=9).

24.1.7.14 Rock DE-TOX TUBE A fo least 10

minutes. A\O

24.1.7.1.5 Centrifuge tube at%éo 3000 rpm for
=10minutes.
O

24.1.7.1.6  Transfer SOlV@@ and evapqx{@ to =100-
300uL K Q
24.1.7.1.7 Tra@ﬁ OIVEQO l @ GC/MS ALS vial

wilt Croj

24.1.7.1.8 Q@P I @ yst may, at their discretion,
y

matic hydrolysis on a sample

(b‘ to the above De-Tox Tube A
% If done, this must be done in
n to the regular (non-hydrolyzed)

@actlon of the sample. Positive and

egatlve morphine glucuronide controls (see
,& section 2.4.1.5.4) should be run in addition to
the regular controls required by the method.

@ .7.1.9  Optional Enzyme Hydrolysis: To 4.5mL of
urine, add 150uL of 2M acetate buffer and
vortex. To all but the glucuronidase negative
control, add 75uL of B-glucuronidase solution.
Cap and vortex gently to mix. Place in a 60°C
laboratory oven or waterbath for 2 hours.
Allow sample to cool before proceeding with
steps 2.4.1.7.1.2 through 2.4.1.7.1.7.

De-Tox Tubes-B  Extraction (Acidic and Neutral

Compounds)

24.1.7.2.1 Label DE-TOX TUBES B and ALS vials with
microinserts for negative control, positive
control and appropriate laboratory numbers.

30of 6 Rev. 8
Issued: 04/02/2015

2.4.1-TOXI-A AND TOXI-B GC-MS
Issuing Authority: Quality Manager



Idaho State Police

Forensic Services Toxicology Discipline Analytical Method

24.1.73

24.1.74

0\50

Q)Q\A. 75

24.1.8

X

2.4.1.7.2.2  Transfer 4.5 mL of casework, negative and
positive control urine to appropriate DE-TOX
TUBE B (pH=4.5).

24.1.7.2.3 Rock DE-TOX TUBE B for at least 10
minutes.

24.1.72.4  Centrifuge tube at =2500-3000 rpm for =10

minutes.
®6
24.1.7.2.5 Transfer solvent and evﬁ@te to =100-
300uL. K

24.1.7.2.6 Transfer solvent to 6%@ GC/MS ALS vial

with microinsert. % ,\(O

Preparation for Analysis R Q

24.1.7.3.1 Into %ﬂ aﬁ(l@n‘cer the sample
cas ber an controls.

2.4.1.7.3.2 &@% %rence materials, blanks
and tro

the quadrant rack as noted
e table

eters
fer to instrument METHOD for current
alysis parameters.

\QJ\

7,< Current analysis method must be stored
centrally as a hard or electronic copy.

ﬁ@txgtlon and Identification Criteria

e 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.

NOTE: early eluting drugs, as well as drugs known
to have similar retention times and mass spectral
fragmentation  patterns  (e.g.  Phentermine  and
methamphetamine), may not differ from the retention time
of the applicable reference material by more than 0.1
minutes.

QUALITY ASSURANCE REQUIREMENTS
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2.4.1.8.1 Refer to toxicology analytical methods 5.8 and 5.10 for
additional quality assurance and reference material
authentication requirements.

24.1.9 ANALYSIS DOCUMENTATION
2.4.1.9.1 Case results are to be recorded in the LIMS system.

2.4.1.9.2 Original data for controls will be prepared for each analysis
run and stored centrally in the laboratory where the analysis
was performed until archiving.

2.4.19.3 A copy of controls may be stored electr Xlly in a central
location and need not be included j ividual case files.
When necessary, a copy of control outs can be prepared
from the centrally stored docume\@
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Revision History

Section Two
Urine Toxicology
2.4 Liquid-Liquid Extraction Methods for Qualitative GC/MSD Confirmation

2.4.1 General Extraction of Urine for Basic and Neutral or Acidic and
Neutral Compounds

d'o
Revision # Issue Date Revision XS

N

X
1 11-27-2001 Original Issue in SOP form%@
2 10-17-2002 Refinements (.O
3 05-07-2007 Updated QA mea@s ar@r\ rﬁ/ ng
4 07-28-2008 QA requlre (ﬁts c1£ged
5 12-16-2011 Adde@&&) control option, reduced

rati extract from 200-300ul to
<$§that centrifuge times and
&\e a mated. Changed tube rocking
to at least 10 minutes Changed

6$’ gjme from 15 minutes to about 10.

6 09-06- %{b ed TOXI-Lab tubes with De-Tox tubes and
,&wed for equivalent tubes to be used, added
d

itional options for positive controls.

o\\,ﬁ\

7 @ 16-2014 \/ Amendment to 2.4.1.9 in accordance with new
QQ % LIMS system. Minor formatting changes.
Q‘ 04-02@15 Added analysis technique hint (2.4.1.7.1.2).

Increased rigor of identification criteria (2.4.1.7.5)
for certain compounds. Minor formatting changes.
Addition of optional enzymatic hydrolysis in
addition to regular extraction of sample — added
required controls for this option, added reagents
necessary. This change is consistent with AM 6.1.1
and AM 2.4.3 enzymatic hydrolysis procedures.
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