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57  Review of Toxicology Proficiency and Competency Tests

57.1 SCOPE 9
As described in section 11 of the Quality Manual, proﬁc'@y festing is an
integral part of a quality program. This procedure describesc evaluation of the

results obtained for competency and proficiency teglitfg for the toxicology
progran. .
&
57.2 BACKGROUND &(\
In accordance with the Toxicology T rainjngyMany @Qh on the completion of
training, the trainee will complete a Coépete@es nsisting of =six (6)
1y ytered parent drug and

specimens which contain representativ, Q&)mx@i
drug metabolites. After successful @ﬁﬂeti@ f mpetency test, the frainee

will participate in the next appr(QL e @iciex@ st. This must be completed
within one year of being approyed o(%ﬁse 1k analysis. For urine and blood
tc

drug testing the trainee sl co SCLD/LAB approved proficiency
test. For blood alcohol@ y i{@ e QE e should perform the Department of
cyktegy or the proficiency test approved by

Transportation (DOQT)profi ,X
ASCLD/LAB shot at 'ffe@ han the DOT proficiency test.
o AV

As describedéu\se ti{sg%ﬁ is manual, to perform alcohol determinations for
legal purpeses, a\bor must take part in an Idaho State Police Forensic
Services {8P-FS) rec 1zed, semiannual proficiency testing program and be
appr; by the ISP-FS Laboratory for start-up or to continue analysis of samples
fofCalcohol content. To comply with ASCLD/LAB requirements it is only

etessary for an analyst to successfully complete one test annually. If an ISP-FS
jaboratory has more than one trained alcohol analyst, then the responsibility can
be shared, If only one analyst is available, then the analyst must complete both
DOT proficiency tests each year.

5.7.3 PROCEDURE
5.7.3.1 Alcohol Analysis
5.7.3.1.1 Competency Test
573.1.1.1 The competency test can be ordered
through a reliable vendor.

5.73.1.1.2  The acceptable alcohol concentration
range is determined from the target

i rev 0
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573.1.13

573.1.14

57312

Proficiency Tﬁ
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value provided by the manufacturer
of the competency test.

Reported values must fall within
+10% of the target value reported by
manufacturer,

If the value reporied do not fall
within the allowable range, analysis
procedures will be reviewed and
additional training/r 1ing may be
required as dee%@) appropriate by
the Toxicolo rogram Technical
Ieader, Tl lyst will be required
to perfm‘)e)an additional competency

test. @\

Refer to sec on 5

Pei fo; m

5.7.3.2
5.7.3.2.1 mpe

@ for Site Approval to
l Ahsg 10l Iinations.

Qualitative Ur leQ 1 &l A

Te i1

competency test will so

(O\ 6 Qdemgned that appropriate SOPs and

573213

all necessary standards will be
available for the analyst to pursue all
requisite analysis.

The competency test can be prepared
by the Toxicology  Program
Technical Leader, her/his designee,
or ordered through a reliable vendor.

If the analyst does not report all
appropriate analytes, the analyst's
training will be reviewed and
additional training/retraining may be
required as deemed appropriate by
the Toxicology Program Technical
Leader. The analyst will be required
to complete additional competency
test samples. The number of samples
will be determined by the nature of
the discrepancy.

rev O
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57.3.2.2 Proficiency Testing
573221 Only analytes that are tested for with
current ISP-FS SOPs and approach
to analysis will be evaluated.

S
c?
é\O
Q
@ )
O& QQ
AN
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5.8  Quality Assurance Measures - Urine and Blood Toxicology

5.8.1 BACKGROUND S
The quality assurance measures applied towards analysi ilizing a gas
chromatograph equipped with a mass selective detector @ -MSD) promote
confidence in results. The requirements apply to all d amed by GC-MSD.

This SOP was created so that the shared 1equnements not have to be included
in every SOP addressing GC-MSD analysis.

Qi\
o R
5.8.2 SCOPE (< 1@ A\

This SOP addresses qualitative and _guantita ntication of reference
material and general acceptance requit h@?newar a is data obtained through

analysis with a GC-MSD, Refm?e ma si e both analytical reference
standards and commercially obg di 1{rols.

Requirements for analysis
with other instrumentation agp d16 in felgvant SOPs,

5.8.3 EQUIPMENT AN PB@ES

5.83.1 Tub ker @%her cientific or equivalent)

5.8.3.2 & or Cant v (Fisher Marathon or equivalent)

5.83.3 v@wuj{?? ‘

5.83.4 \\,‘191 ybath (F

5.8.3 Evapmatlve oncentrator (Zymark TurboVap or equivalent) equipped
with nitrogen tank.

Q‘896 Glassware
Refer to appropriate SOP for extraction glassware.
GC/MS ALS vials (HP 5182-0865 or equivalent)
GC/MS vial microinsert (HP 5183-2088 or equivalent)

5.83.7 Gas Chromatograph equipped with a mass selective detector (HP
6890/5973 or equivalent) and a HP-5MS Ulira low bleed (5%-
Diphenyi-95%-Dimethylsiloxane co-polymer) capillary column (25M)
or equivalent,

5.8.4 REAGENTS
5.84.1  Refer to appropriate SOP and manual sections 2.6 and 3.8 for solution
preparation insfructions.

i rev. 3
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5.8 - QC MBEASURES-rev 3.doc




Toxicology Discipline Manual

5.8.5 REFERENCE MATERIAL AUTHENTICATION

5.

%

8.5.1

@Q

General
5.8.5.1.1

5.8.5.1.2

58.5.1.3

58514

5.8.5.1.5

5.8.5.1.6

5, &é\é’/

-
» 5.8.5.1.8

5.8.5.19
5.8.5.1.10

5.8.5.1.11

Appropriate authentication should be documented for
reference materials prior to official use.

Reference materials applied for qualitative purposes must
have their chemical identity well established.

The manufacturer of reference standards used for
quantitative purposes should utilize balances calibrated

with weights traceable to National Instit f Standards
and Technology (NIST) standards. - Th€ certificate of
analysis should be consulted to vertty compliance with
this requirement. %Q

When a standard or con@p contains more than one
constituent, only the c&ﬁ}oun (s) of interest need be

authenticated.
R X

When available @%arevgg&lga\%ls used for quantitation

should be an d ng calibration standards.

Whene@?pos&@ of reference standard used to
m confrols should differ from that used to
é%atl@tandmds. If different vendors are not

1Ia tl 1da1‘ds and controls should be prepared

‘(\ se%{ét

C‘é @tatlve authentication, evaluate a single GC-MSD
a@s obtained in full scan mode.

9)1‘ quantitative authentication, a minimum of three
determinations, in a single analysis run, should be
evaluated.

For quantitative determinations, utilize SOP and GC-MS
conditions optimized for the analyte under evaluation.

Whenever possible, the GC-MSD data should be
compared to a previous lot of reference material.

The mean quantitative concentration should fall within
10% of the target value listed on Certificate of Analysis
for standards or Package Insert for matrix controls. The
precision between replicates should be < 5%.

2 rev. 3
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5.8.5.1.12 Certificate of Analysis (COA) for all standards and
package inserts for commercially obtained matrix
controls, will be stored centrally in the laboratory
performing the authentication.

5.8.5.2  Reference Standard Authentication
5.8.5.2.1  Reference standards are used for both qualitative and
quantitative purposes.

5.8.,52.2  Whenever possible, qualitative authentication is
accomplished comparing the instrumeg?ata obtained
through the instrumental analysis of. new standard
with data from a peer reviewedSscientific journal,
reference standard compendiun%Lumental data and/or
library searches in conjuncti 8) h the data provided on

the COA.
5.8.5.2.2.1 Compari ‘2[‘10 d result in no significant
dlffel
5.8.523  When compar to g:? @compendlum or other
document, IS\ a 101 ss spectral interpretation
may be in %{) 1t11 the COA. This would
I stlumental data for a drug

apply An cas%
met te ubhshed but a structurally similar
( ngg? avd ie to assist with interpretation.

? 1t of a reference standard, evaluate gas
$\\ Cﬂn% graphy-mass spectrometry (GC-MS) data in

5.8.5.2. %Q%m@gﬁ( ative authentication of the concentration of

(% ction with the certificate of analysis (COA)
@{\A @ ided by the manufacturer.
Q 5.8.5.2.5  Deuterated internal standards may also be evaluated in
O ;
< SIM mode prior to use.
p

5.8.,5.3  Matrix Control Authentication
5.8.5.3,1  Matrix controls are analyzed in parallel with casework
samples to demonstrate that a procedure performed as
intended.

5.8,53.2 Matrix controls serve to validate a calibration curve,

5.8.53.3  Matrix controls may be prepared with authenticated
reference standards and appropriate matrix or obtained
through a vendor,

3 rev, 3
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5.8.5.3.4  The chemical identity of componeni(s) in a commercially
obtained mairix control should be based on the package
insert. If the analyst is unfamiliar with the MS of the
component, reference materials should be consulted as
described in 5.8.5.2.2.

5.8.5.3.5 To authenticate the concentration of a component of a
commercially obtained matrix conirol, evaluate gas
chromatography-mass spectrometry (GC-MS) data in
conjunction with the package insert provided by the
manufacturer, @

5.8.53.6 Controls in use prior to the start dat(& this SOP revision
can be used until consumed, %Q

5.8,5.4  Authentication Documentation
5854.1 A coversheet p10v1d1n 1§f01matmn necessary for

authentication will b 1d placed with the MSD
data. The covemh ive validation should, at a

minimum, list ®lot nd01 date of analysis,
analyst, and ﬁ\ﬁautl

ation. For quantitative
authenti heet should include an
evalua@ of lta %

5.8.5.42 ?@ &%Q ~MSD data should be initialed and

re 1 a designated location.

ata,
5.8. K (ﬁ &( for the standard or control will be
€s d as “authenticated” after the authenticity of the

1d has been validated.

?

@K 5.8.54.4 is the responsibility of each analyst to verify that each
KO standard or control used has been properly authenticated.

%

5.8.6 ANALYSIS QUALITY ASSURANCE
5.8.6.1 Qualitative Analysis
5.8.6.1.1 Non-extracted Standards (NES)
5.8.6.1.1.1 Standards must be prepared and analyzed
as designated in appropriate SOP.

5.8.6.1.1.2  Acquired data should be comparable to
authentication data. No  significant
differences in GC-MS data should be
apparent,

4 rev. 3
Issued: 03/2005
5.8 - QC MEASURIS-rev 3.doc




Toxicology Discipline Manual

5.8.6.1.2  Matiix Controls
5.8.6.1.2.1 Controls should be prepared and analyzed
as designated in the appropriate SOP,

5.8.6.1.2.2  Positive controls should exhibit proper
retention time and mass  speciral
characteristics for compounds of inferest.

5.8.6.1.2.3  Negative controls should be examined for
compound(s) of interest and interfering
substances.
&
\)
5.8.6.1.3  Solvent Blanks \A
58.6.13.1 An appropriate@%@cnt blank should be

run between sa extracis.

N
58.6.132  If the sog?k«o”bi nk contains a reportable
int

analyt '(2 the corrected area of
the t be a minimum of 10
tl@s st he corresponding peak

th an cedmg it. Ideally, no
Q cowﬁ should be apparent.

ﬁgg/ b % is defined as a complete
fir

entation pattern at the appropriate
O\\ @entlon time.  Analytes of interest
&mclude, but are not limited to, analytes

\ Q/ routinely reported.
O AV 4

8)
0$\ 005%@.3.4 If significant contamination is present, as
{\S O discussed in 5.8.6.1.3.2, evaluate the
(%) analysis of a newly obtained solvent blank
OQ and the sample extract in question. If the
QK confamination  is still  apparent,

troubleshoot the instrument to determine
the source of contamination. In addition,
the sample in question should be
reexiracted prior to reanalysis on rectified
instrument,

5.8.6.2  Quantitative Analysis
Quality measures are optimized for the analytes in question and are
addressed in each individual guantitative SOP,

5863 Distribution of Quality Data

4 rev. 3
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5.8.6.3.1 Originals of casework standards and matrix controls will
be stored in a designated central location in the laboratory
where the analysis was performed.

5.8.6.3.2  Copies of all quality assurance control data need not be
placed in each case file except those required under
5.8.6.3.3.

5.8.633  Copies of analytical standards used to substaniiate the
identification of each drug compound must be included in
each case file if not otherwise indicate the relevant

SOP. A\O

%Q
5.8.7 REFERENCES

the Ad Hoc Committee on Forensic ecommended guidelines
Jor forensic GC/MS procedures Eﬁ& Xic laboratory associated
with offices of medical examin nr@ﬁ} oﬁ{zr -5, J. Foren. Sci, 236

(35): 236-242, 1990, @ Q/é

5872  Goldberger, B.A,, Hu t{Q\M Wll , D.G., Commonly practiced
quality control g ? ‘ance  procedures for gas
chromatograph/n }égﬂ m analyszs in forensic urine drug-

testing laborgtoties, \{@ c1 J@ew 9(2): 60-79, 1997,

5.8.7.3 SOFT/P’g;F@ Foa@gc @scaiogy Laboratory Guidelines, 2002

s\\é (\ O
QQ’@ S
QO

5.8.7.1  Wu Chen, N.B. Cody, I.T., Garriott, &g&ltz R.L., et al., Report of

%
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Section Two

Urine Toxicology

2.4  Liquid-Liquid Extraction Methods for GC/MSD Confirmation

2.42  Qualitative Confirmation of Gamma-Hydroxybutyrate (GHB) in
Urine Utilizing TOXI-B Extraction Tubes

24.2.1 BACKGROUND @

GHB occurs naturally in minute quantities as a result 0@@ metabolism of the
inhibitory neurotransmitter, GABA. % The drug G a potent tlanqulhzel
that was previously used as an anesthetic an.d@s a treatment for major
depressive illnesses, alcohol withdrawal, and lepsy. % | egitimate use is
limited due the side effects associated with t)@ rug \GHB can produce visual
disturbances, nausea, vomiting, drow, 1@%5 g%e s, severe respirafory
depxessmn unconsciousness and involhtar ’gasms b3S Overdoses
can require emergency medical txe nt ud enswe care due to the
respiratory depression, bladycal@and cﬁ

The use of GHB has bee J@lﬁﬂﬂ%\ n@()e 1980s and currently is popular
i

among body builders, chub/dance scene. Body builders
use the drug due itﬁ;e glowth hormone releasing agent to
enhance muscle gi@t 1 5’6’&{ 10t been proven to possess any anabolic
effects.” GHB gai no y as a date rape drug due to its ability to

decxeased inhibitions.'® The FDA banned
cept for FDA approved physician supervised

produce sh ‘n
the use i
plotoc S
@bse of GHB consists of a capful that is usually approximately one
® poon. This results in a dose anywhere from 2.5 to 4.0 grams of GHB. The
taste of GHB has been described as salty or soapy, the odor is said to be
mothball-like,*® Due to the short half-life of GHB (0.3 to 1.0 hours®, 27 + §
minutes’) the person will re-administer every 45 minutes to 1 hour. The onset
of effects is 15 to 60 minutes. The effects of the drug will be detectable during
a DRE exam for 4 to 6 hours. GHB is classified as a central nervous system
depressant. The observed effects include horizontal and vertical nystagmus,
lack of convergence, body tremors, and slowed breathing. The person will
also exhibit a lowered pulse, blood pressure, and body temperature. In
addition, the muscle tone will exhibit flaccidity and the person may be in a
trance-like state, the pupils will exhibit a lack of reaction to light” Lower
doses will promote an agitated, combative state however their pulse and other

vitals will be dt—;:prtf:ssed.s’6 Combining GHB with alcohol plus a stimulant or
marihuana allows the user to remain conscious during use. This allows them

1 rev.3
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to experience the euphoric “buzz” that is the desired effect of its abuse. The
desired effect is a state of relaxation and tranquility, a pleasant drowsiness,
mild euphoria, hallucinations and a release of inhibitions. Combining GHB
with alcohol or other central nervous system depressant will provide an
additive depressant effect,’

GHB 1s detectable in blood for up to eight hours and in urine f01 up to 12
hours >®', Peak plasma levels are obtained in 20 to 45 minutes.” Peak urine
GHB concentrations on the order of 1100 pg/mL are observed within the first
four hours after a 100 mg/kg oral dose.>’

GHB is manufactured by reacting butyrolactone with sodm@@ydtoxtde in an
aqueous solution in the presence of a low molecular wei \alcohol (methanol,
ethanol).>® The average vyield of GHB is 70‘V the yield of the
manufacturing process is low, there will be mgmﬁ ar amounts of the lactone
present in the product. Abuse of this comp will continue due to its
1‘elatively simple synthesis and the availa and low cost of starting
materials.” Users can ingest Gamma butyral actép(GBL), a degreaser and
floor stripper, and it is converted in vi )ﬁk @ L is therefore diverted
from legitimate sources to either be t@en dig werted to GHB.

This compound has been 1efeQ6§) bbﬂ al@‘ names as listed in the table

below. C)
Street Nan}%, Marketing Names
“GR S Revitalize

‘Q % O Q/ Rejuven.ate
%@d X\g Q/ Renewtrient

0ap> Revivarant
\GE y WV Blue Nitro

rgiaNHo oy Thunder Nectar
\ﬁ ~\§ Rest-Eze
@\ Grievous Bodily Harm Energy Drink

\91161‘(3 are thousands of documented GHB overdoses with numerous deaths.

The danger in GHB use stems from its steep dose-response curve. A small
increase in dose can create a dramatic difference in adverse effects. This
makes the potential of overdosing with GHB very high. This is compounded
by the fact that GHB effects users so differently. A dose that one individual
uses could adversely effect another, thus word of mouth is a poor determiner
of how much of the substance to use.

SCOPE

This method provides an efficient qualitative analysis option for the liquid-
liquid extraction of urine samples suspected of containing -
Hydroxybutyrate/y-Hydroxybutyric Acid (GHB). GHB is isolated from an

2 rev.3
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acidified solution into methylene chioride and heptane with zinc chloride to
facilitate the extraction process. The extraction is achieved with an Ansys
Toxi-B extraction tube. The extraction is followed by the creation of a di-
TMS derivative of GHB. The derivative is analyzed by full scan GC/MS in
EI mode. This method may not provide adequate sensitivity for weaker
concentrations of GHB, This method should only be used for driving under
the influence of drugs (DUID) situations where GHB is suspected. SOP 2.4.7
should be used for drug facilitated sexual assault (DFSA) cases.

2423 EQUIPMENT

2423.1
24232
24233
24234

24235

2.4.2.4 REAGE
2.42
z &
QP

\&0 O(\

Tube Rocker (Fisher Scientific or equivalent O®
Evaporative Concentrator (Zymark Turbo-Mgp or equivalent)

Laboratory Centrifuge (Fisher Maratl1%@equivalent)

Glassware

242341 Tapered tip 16 centrifuge tubes (Fisher
catalog 05-53 or equivalent)

242342 Snap caps {her 38-41N or equivalent)
242343 GC/M ﬁa 82%0865 or equivalent)
242344 GC ial\' roinserts (HP 5183-2088 or
equivalent
Gas Chromatogy equipped Wil a mass selective detector
(HP 6890/5973%r e%gifble@ d a nonpolar capillary column
with a p%c 1 iti@ pable of efficiently separating
GHB s @ xicological specimens (e.g. 100%-
ol I
O

,{% 95%-dimethyl-polysiloxane with
<

a
NV
WS
S@OXI-TUBES B (109B-100)
Silylatihg Agent (select from)
MSFTA (Pierce #48910 or equivalent)
BSTFA with 1%TMCS (Pierce #38831 or equivalent)

1
dime 1%1%)
5

he

2425 REFERENCE MATERIAL

24251

24252

GHB Stock Solution {1.0mg/mT]
Cerilliant #G-001 or equivalent.

GHB Spiked Urine Positive Controls

2.4.6.52.1 100pg/ml.
Add 100uL. of GHB 1mg/mL stock to 950ulL
negative urine. Vortex,

246522 200pg/ml.

3 rev.3
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Add 200uL of GHB Img/mL stock to 800ul.
negative urine. Vortex.

24253 Non-Extracted GHB Standard [100pg]
Place 100ul. of GHB stock into taped-end centrifuge tube.

24254 Negative Control
Negative Urine (Ansys 170A, Utak 88121-CDF (L) or
equivalent.)

o
24.2.6 PROCEDURE NS

2.4.2.6.1 Initial set-up &A\
2426.1.1  Label TOXI-TUBES B. &t positive control(s),

negative control and 8 samples.

2.4.2.6.12  Label tapmed—@%}m centrifuge tubes and

GC/MS v1a1 itive controls, negative
control, @1 1 and non-extracted
standa1 Q Cg) C&
\} <</
2.4.2.6.2 Extraction mogsc@
242621 _ Bxtra specnnen negative or spiked
urind\Nin I-TUBE B (acidic extraction

& Q
2.4, 2 N R0 I-TUBE for 15 minutes.
2@2%0 nifuge TOXI-TUBE at 2500 rpm for 15
q(b (\ tes,
g\\ 4 2& 4 O ransfer solvent from TOXI-TUBE into
@)

QQ % tapered-end centrifuge tube.
@ 2 ?@ Evaporate solvent to approximately 50puL with

nitrogen at 40°C in TurboVap apparatus.

QK?-’-I 2.6.3 Derivatization Procedure

24.2.63.1 Add 40pL silylating agent to evaporated
extracted samples, spiked control(s) and non-
extracted standard. Cap tube with snap cap.

242,632  Vortex tube,

24.2.6.33  Place tube in 60°C sandbath for 15 minutes.

242,634  Remove tube from sandbath. Allow sample to
cool. Transfer derivative to labeled GC/MS
ALS vial for analysis.

24264 Gas Chromatography/Mass Spectrometry (GC/MS) Parametets
242641 Key parameters are specified below.
Parameters not specified are at the discretion of

4 rev.3
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the analyst and should be optimized for the both
gas chromatographic and mass spectral
characteristics of an instrument. Refer to
GC/MS METHOD printout for current
parameters for analysis, Each laboratory should
maintain a centrally stored current METHOD
printout.

2.4.2.64.2  ALS Parameters
Injection Volume: 1pL (1 stop)

Viscosity Delay: A minimum of Xgeconds
Solvent Washes (A & B): A.x\ ifmum of 4 pre-

and post-wash rinses,

e
242643 Acquisition Mode
Sample shouid be }sﬂfyzed full scan acquisition

mode. @(\

Detection and Identlﬁcatﬁagbl%e@Q
2.4.2.6.5.1 Chlo

Th nt1 m the analyte should fall
®2§§\ of retention time exhibited by

control(s).
242((%\{0 sS ral Criteria
mass spectral data should be compared
\(\ % 1th1r1 run GHRB standard and control(s).
6(0' significant differences should be apparent.

Generdl g‘i

24271.1  Urne samples should be kept frozen until
checked out for analysis. Samples thereafter
should be stored under refrigeration until
completion of analysis and long-term frozen
storage.

242712  Refer to toxicology manual section 5.3.1 for
GC-MSD maintenance information.

Per Analysis Run Control and Standard Requirement

2.4.2.72.1 Each run should include, at a minimum, a
100pg/mL. or 200ug/ml. GHB control, a
negative control and a non-extracted GHB
standard.
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