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kbt - St S
Section One

Blood and Urine Toxicology

1.1 Training Objectives

0
This section of the toxicology training manual is desigoed as a guide to
provide a forensic chemist with the background necessar process blood and

urine specimens for the presence of drug compounds% his manual addresses

cach of the various stages of sample processing, frontshe initial sample checkout

to screening, confirmation and finaily report generatipn. To properly interpret the

results of analysis, the analyst should posse working knowledge of drug

metabolism and a fundamental undezté&g o ,{he pharmacology of
@)

psychoactive compounds.
. ()@ Q\ Q/é
S L&
R O

sev. 1 1
Issued: 05/00
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Section One

M

Blood and Urine Toxicology

Blood and LTnE 1 o¥ 0 oSy

1.2 Understanding of Toxicology Program

1.2.1

rev. |
[ssued: 05/00

The trainee should possess an understanding of the over-all
toxicology program. Their knowledge should include how
specimens are processed, the agencies served, Qw programs
invoived (DRE, NJDT) and casework expectatip@)r analyst.

N
@KA
9

Date of Completion Trainee ‘\0
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Section One
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Blood and Urine Toxicology

1.3  Evidence Handling

1.3.1 The trainee should demonstrate an understanding of the procedures

followed for the receiving of toxicology specimens and subsequent
specimen handling considerations. S

«

o)
Date of Completion Trainee %‘U

Tlam(\ *
1.3.2 References Q

1. ASTM E1459-92, Standa: md@; }@ al Evidence Labeling
and Related Documentdti :

2. Kippenberger, DQ andk X

M. Training in Specinen
Handling. ppxg’-ﬁﬂr\?

hia Association of Toxicologists
oxicology, 1994.

rev. 1 3
Issued: 95/00
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Section One

Blood and Urine Toxicology

1.4  Solution Preparation

1.4.1

1.42

S
S

Q
%

rev. |
Issued: 05/00

Basic Chemical Calculations and Nomenclature

Define the following terms and address the questions.

1.4.1.1 Solute

14.1.2 Solvent @6

1.4.1.3 Mole
If you have the weight of \éstance how is the
number of moles caiculate@

1.4.1.4 Molarity (M) Q

How many moles p?\fﬂel is in a 2M solution?
1.4,1.5 Normality (N) s

How may eqy, @m‘s C& &salunon ?
1.4.1.6 Eqmvalenfs

1.4.1.7 Weight Foly ei it (Yow/v)
1.4.1.8 Wel f W z‘P t(%;w/w)
The trainee s @ld b @s}ﬁl thh solution preparation including

the pwp@ 1yd agents, buffers and extraction
solvents el in Qﬁta@ specimen analysis.

&

é‘o\,

xpate 0 np Trainee
QRN

O Trainer

References

1. Shugar, T., Shugar, R.A. and Bauman, L. Chemical
Technicians’ Ready Reference Handbook. pp. 127-
139 and 145-154, NewYork:McGraw-Hill, 1973.

2. Habben, K.H. Basic Analytical Reference — Chapter

19. pp. 1-9, in: Current Approaches in Forensic
Toxicology. Presented by the Forensic Toxicologist
Certification Board, Inc. at SOFT meeting, 1994.

Tox Training\TOXTRAININGMANUAL.doc
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Section One

Blood and Urine Toxicology

1.5  Enzyme-Linked Immunosorbent Assay (ELISA)

1.5.1 ELISA — Theory

1.5.1.1 The trainee should be completely versed in the basic theory
of ELISA analysis {Toxicology P{'Oé@z Procedure
Manual Section 1.1} A\
%)
1.5.1.2 Define the following terms: %
1.5.1.2.1 Enzyme '\Q

1.51.2.2 Antigen

1.51.2.3 An!zbody *
1.5124 Hapt Q

1.51.2.5 eact i
1.5.1.2.6 enz @mt
Q \Q) C)
Dateg{bompl@n 0 Trainee

& rainer
6’50 <</ b
1.5.1. 3\\ 1e1

QQI' ections Covering Immunoassay and ELISA pp.
130-152, in: Principles of Forensic Toxicology.
@ O Levine, B. ed., AACC,1998,

QKOQ 2, Background and Standard Operating Procedure for
Blood and Urine Screening by  Enzyme
Immunoassay, 1daho State Police, Forensic Services

Procedure Manual, Section One, 2000.

3. Spiehler, V. Immunoassays in Toxicology. pp. 55-
98, in: California Association of Toxicologists
(CAT) Manual for Analytical Toxicology, 1994.

4, Liu, RH. Evaluation of Commercial Imnumoassay
Kits for Effective Workplace Drug Testing. pp.67-
130, in: Handbook of workplace Drug Testing. Liu,
R.H. and Goldberger, B.A. eds., Washington
D.C.:AACC Press, 1995.
rev. | 5

Issued: 05/00
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Enzymatic Labeling and Detection — Technical
section providing by STC Technologies description
of enzyme utilized for STC micro-plate assay.

Perrigo, B.J. and Joynt, B.P. Use of ELISA for the
Detection of Common Drugs of Abuse in Forensic
Whole Blood Samples. Can. Soc, Forens. Sci. J., 28
(4):261-269,1995.

Williamson, S.C. Enzyme @%nmunoassay

Techniques. Graduate ‘sgebntation for
Biopharmaceutical Analysis % 4.

.\0
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Section One

Blood and Urine Toxicology

1.5  Enzyme-Linked Immunosorbent Assay (ELISA)

1.5.2 ELISA — Practice

1.5.2.1 Demonstrate a knowledge of the gener?@%)elatmn and

maintenance of BioChem ImmunoSyst&@PmsonalLABlM
instrumentation {Toxicology Pr ogr -ocedure Manual
Section 1.1-1.7}.

1.52.2 Familiarization with, and u gﬁ’ STC Technologies micro-

plate assay {Tomcolo oggtm Procedure Manual
Section 1.4},

1523 The trainee Sth %Sl)e@y to operate a Hamilton
eql 1@1

MICROLAB

Date of Q’@picu@ O Tramee

\\® @Q Trainer
2

rev. | 7
Issued: 05/00
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Section One

Urine Toxicology

1.6  Thin Layer Chromatography {TLC)

1.6.1 TLC-Theory

1.6.1.1 The trainee should be completely versed i1bthe theory of

thin layer chromatography. 72
.\O

1.6.1.2 Define the following terms as they r %to TLC:
1.6.1.2.1 Capillary
16122 Stationargﬂnd Mobile phases
1.6.1.2.3 Rf ation/Retention Factor
1.61.2.4 1/Dey opmg Solvent
1.6.1.2.5 mo zenrs (Kd, K)
1.6.1.2.6 <(Vm rz chmques

1.6.1.3 Discuss the ﬁlﬁ uti of@% compounds between the
statlonany ph

1.0.14 Desq{i&' fac@\w@fﬁact TLC separations.
/\<</

érsg\w Trainee

<\ 00 @ Trainer
OQQf 0.1.5 Refex elces
<

1. Sections Covering Thin Layer Chromatography. pp.
Q 93-94, 101-103, 255, 257, 277, in: Principles of
Forensic Toxicology. Levine, B. ed., AACC, 1998,

2. Branum, G.D. Thin Layer Chromatography. pp. 99~
124, in: California Association of Toxicologists
(CAT) Manual for Analytical Toxicology Training,
1994,

3. Moffat, A.C. Thin Layer Chromatography. pp. 160-
177, in: Clarke's Isolation and Identification of
Drugs. Second Ed. Moffat, A.C., Ed, London: The
Pharmaceutical Press, 1986.

rev. 1
Issued: 0500
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Fessenden, R.J. and Fessenden, I.S. Techniques and
Experiments for Organic Chemistry. pp. 108-110,
Boston: Willard Grant Press, 1983,

Giddings, 1.C. Theory of Chromatography. pp. 27-
44, in: Chromatography. Third Ed. Hefunann, E.
ed. New York: Van Nostrand Reinhold Co., 1975,

Stahl, E. and Mangold, H.K. Techniques of Thin-
Layer  Chromatography.  pp. 64-186  in:
Chromatography. Third Ed., Heftmamr, E. ed. New
York: Van Nostrand Reinhold %@4975.

§7)
Skoog, D.A. and Le JJ. Principles of

Instrumental Analysis. @p. 579-585, 663- 667, 4th
edition, Fort Worth; %\%undels College Publishing,

1992, Q
(<O Q*
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Section One

Blood and Urine Toxicology

1.6  Thin Layer Chromatography (TLC)

1.6.2 TLC- Practice

1.6.2.1 The trainee should demonstrate proficiency in the
application of TOXI-LAB® TOXI-LAB-A@t6thod for the
detection of basic and neutral drugs by C {Toxicology
Progrant Procedure Manual Section 232.1}.

1.6.2.2 The trainee should demongfipte proficiency in the

application of TOXI-LAB S’fm [-LLAB-B method for the
detection of acidic and -al lgs by TLC {Toxicology

Program Procedure QI al 2 2.2}

1.6.2.3 The trainee .s %mo e p10ﬁ01ency in the
application_ofSFOXT. Q’x E DIFFERENTIATION
method th@ detéction and  differentiation of

sympa‘&]{'@nmot\lﬁ\al i by TLC {Toxicology Program
PI%@?‘G’ @A@ua Hon 2.2.3}.

1.6.2.4 \ &%’uld demonstrate proficiency in the
6(0 ap 1011 TOXI-LAB® THC II-PLUS method for the
@éc /_\9 THC-COOH by TLC {Toxicology Program

@1 e Manual Section 2.2.4}.

S ”@ trainee should demonstlate proficiency in the
OQ application of TOXI-LAB® Benzoylecgonine method for
QK the detection of the cocaine metabolite, benzoylecgonine by
TLC {Toxicology Program Procedure Manual Appendix I,

2.25.1).

Date of Completion Trainee

Trainer

rev. | 10
Issued: 05/00
Tox Training\TOX TRAININGMANUAL.doc
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1.6.2.6 References

1-5.  ANSYS, Inc., TOXI-LAB TLC procedures for
Toxi-A, Toxi-B, Sympathomimetic ~ Amine
Separation and THC-1I-Plus and Benzoylecgonine.

S
c®
é\O
Q
@ N
RN
IR
QS
P L0
0~ K&
ISR
\\6 OO(\ N2
SENN
QQ}\ N
o
Qﬁ

[ssued: 05/00
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Section One

Blood and Urine Toxicology

1.7  Liquid-Liquid Extraction

1.7.1 Liquid-Liquid Extraction — Principle

1.7.1.1 The trainee should be well versed in the prin%ﬂes involved
with liquid-liquid extraction. @
1.7.1.2 Describe the properties that are ngq‘lxed in a solvent’s

ability to extract a particular anaiﬁ'e

1.7.1.3 Describe the following pxo 6&3 as they relate to liquid-
liquid extraction:
1.7.1.3.1 Basic gqcno *

17132 Acidl ;mr@‘)éq A
1.7.1.3.3 B@m Q/é
<2o @

Date oﬁnpl é: @amee

(O \Q% Q
© QL
1.7.14 E}Q} %1 <</

‘\ tions Covering Liquid-liquid Extraction. pp. 71-

* 0 7, in: Principles of Forensic Toxicology. Levine,
{\ B. ed., AACC,1998.

Trainer

KOQ 2. Stafford, David T. Liquid/Liquid Exiraction in
Q Toxicology —chapter I14. pp. 1-13, in: Current
Approaches in Forensic Toxicology. Presented by
the Forensic Toxicologist Certification Board, Inc.

at SOFT meeting. 1994.

3. Pavia, D.L., Lampman, G.M. and Kiriz, G.S.
Technique S, Extraction, The Separatory Funnel,
Drying Agent. pp. 525-530, in: Introduction to
Organic Laboratory Techniques.,,  Philadelphia:
W.B. Saunders Co., 1976.

rev. i 12
Issued: 05/00
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Section One

Blood and Urine Toxicology

1.7  Liquid-Ligquid Extraction

1.7.2 Liquid-Ligquid Extraction of Blood — Practice

1.7.2.1 The trainee should demonstrate proficiency in the
extraction procedure for neutral and basic dpygs-of-abuse in
blood for qualitative confirmation by S. {Toxicology
Program Procedure Manual 3.6.1]. \

%

Drate of Completion '.ga@\'Q*
{< méb(\ ,<
Tra (/é

\\" @V
1.7.2.2 The tlan@ st @} é;@) 1strate pioﬁczency in the

acidic drugs in blooed for

extlact@
ve ¢ r& by GC/MS. {Toxicology Program
@du%@az%
\&50 <</
e pletion Trainee
Qe

X
S

%2 Trainer
~Q
&

Q 1.7.2.3 The trainee should demonstrate proficiency in the
procedure for extraction and derivatization of amphetamine
and methamphetamine in blood for qualitative confirmation
by GC/MS. ({Toxicology Program Procedure Manual
3.6.3}.

Date of Completion Trainee
‘Trainer
rev. | 13
Issued: 05/00

Tox Training\TOXTRAININGMANUAL.doc
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Section One

Blood and Urine Toxicology

1.7  Liquid-Liquid Extraction

1.7.2  Liquid-Liquid Extraction of Blood — Practice

1.72.4 The {iraince should demonstrate proficiency in the
procedure for extraction of barbiturate cla@%'ugs in blood
for qualitative confirmation by GC/MS.  {Toxicology
Program Procedure Manual 3.6.4}. K

%

Date of Completion Txa@e\'

<<§> @oQ P
(6 (/é

1.7.2.5 The tlan@ sl @ Honstrate  proficiency in the
extlao and ibn procedure for carboxy-THC in

bl tatl ©firmation by GC/MS. {Toxicology
%} am\\&@

cedyr anual 3.6.5}
&\}(\ <(/

‘\ te ipletion Trainee
S o

Q) o4

Trainer

rev, 1 14
[ssued: G5/00
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Section One

Bloed and Urine Toxicology

1.7  Liquid-Liquid Extraction

1.7.3 Liquid-Liguid Extraction of Urine — Practice

1.7.3.1 The trainee should demonstrate proficiency in the
application of TOXI- LAB® TOXI-LAB-A @ethod towards
the extraction of basic and neufral @gs for GC/MS
analysis {Toxicology Program Pr oc@v e Manual 2.4.1}.

O
2
Date of Completion Trainde *
<<0K_ N 4

Traifer) N\
& i
1.7.3.2 The tlan@ sl @}

appho B TOXI-LAB-B method towards

th sq‘%acti idic and neutral drugs for GC/MS
alkms ic Program Procedure Manual 2.4.1}.

O &
NS
O$\ 0 t?b pletion Trainee
@i\ O Trainer
o~
Qﬂ

rev. | 15

Issued: 05/00
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Section One

Blood and Urine Toxicology

1.7  Liquid-Liquid Extraction

1.7.3 Liquid-Liquid Extraction of Urine — Practice

1.7.3.3 The trainee should demonstrate pro m the

ficiency
application of liquid-liquid extraction for @é confirmation
of the extraction of benzodiazepines fou-GC/MS analysis
{Toxicology Program Procediire Mf@\w 2.4.3}.

1.7.3.3.1 Qualitative Anajfals

Q
\6

Date of Completion Q’P‘?ﬁn

Q%

5 C) A MR\
\\ @aﬁ{g%

1.7. @'Q ég @Ve Analysis
@

O

\Q

Os\\é(b(\%@@ﬁ; Trainee
& VP

R

Qﬁ

Trainer

rev. | 16
Issued: 05/00
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W
Section One 7

Blood and Urine Toxicology

1.7  Liquid-Liquid Extraction

1.7.3 Liquid-Ligquid Extraction of Urine- Practice

1.7.34 The trainee should demonstrate proficiency in the liquid-
liquid extraction of 11-nor-A’-carboxy- (Carboxy-
THC) for qualitative GC/MS an {Toxicology

Program Procedure Manual 2.4.4}. K

1.7.3.4.1 Qualitative Analw%
QQ

Date of Completion QMm&)OV

& oS
Q O @ neL
1.7.3.5 The &omstlate preficiency in the liquid-
11-nor-A’-carboxy-THC (Carboxy-
Q}I tative GC/MS analysis {Toxicology
og\ zP duzeManualZéf.S}.
‘\\ 0 Quantitative Analysis
%
&OQ Date of Completion Trainee
Trainer
rev. 1 17
Issued: 05/00
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Section One

Blood and Urine Toxicology

1.8 Solid Phase Extraction (SPE}

1.8.1 SPE — Principle

1.8.1.1
1.8.1.2
1.8.1.3
1.8.1.4

1.8.15

1.8.1.6

Q‘OQ

1.8.1.7

rev, 1
[ssued: 05/00

The trainee should be knowledgeable about.the principles
involved with solid phase exiraction (SPE&)@6

Describe the advantages of SPé\ ovel liquid-Liquid
extraction methods. %)

*

O
Define the following terms @ey relate to SPE.
1.8.1.3.1 Van der \z@

Discuss the sozbent%txm{ﬁ

the types avai
interactions i th

List thg\@Qtyp\@tf&woolved in a SPE procedure.

olumns in regards to
compounds and the

D@}SS %Qale the sample for optimum analyte
@tentl 34{ cular SPE column,

0 ompletion Trainee
@ %

Trainer

References

1. Sections Covering Solid Phase Fxtraction. pp. 77-
79, in: Principles of Forensic Toxicology. Levine,
B. ed., AACC, 1998.

2. Sears, R.M. Liguid/Solid Extraction in Toxicology —
chapter 15. pp. 1-51, in: Current Approaches in
Forensic Toxicology. Presented by the Forensic
Toxicologist Certification Board, Inc. at SOFT
meeting. 1994.

12
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Platoff, G.E. and Gere, J.A. Solid Phase Extraction
of Abused Drugs from Urine. Forensic Science
Review. 3(2):119-132. 1991.

Chen, XI., Franke, J.P. and Zeecuw, R.A.
Principles of Solid-Phase Extraction. pp. 1-22, in:
Handbook of Workplace Drug  Testing.
Washington, D.C.:AACC Press, 1995.

Gere, J.A. and Platoff, G.E.. Solid-Phase Extraction
of Abused Drugs in Urine. pp. 23- Sh: Handbook
of Workplace Drug Testj Washington,
D.C.:AACC Press, 1995, ®\

Automated SPEC® . (CSolid Phase Extraction
Protocols  for && of Abuse Using the
RapidTraceTM tation. Ansys, Inc and

Zymark Corp n @S

Rap1dT1 t1on Quick Reference
Gmd na1 n, 1996.

61& for Use for SPEC® Solid Phase
t1 10 1

ms ANSYS, Inc., 1996.

m\drm(\%(M and Hall, D.O. Advances in Solid-

Pha Extraction Technology. American

@matory, Janunary 1993,

%Ievms D.D. and Henry, M.P. Pharmaceutical

Applications of Extraction Disk Technology.

19
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Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE) —Practice

1.8.2 SPE of Blood — Practice

1.8.3.1 The (raince should demonstrate proficiency in the
application of SPE for the confirmation of gewtral and basic
Drugs in blood by GC/MS using the U 00 mg CLEAN
SCREEN® Extraction Column. oxicology Program
Procedure Manual 3.4.1} %

nftrate proficiency in the
nfirmation of benzodiazepine
class compounds in

by-GCMS using the UCT 200
mg CLEAN SC ?{}2{:& MN\Column. {Toxicology
Program Procgc@)@ M(@w 3

N
1.83.3 The trait@osl @}le istrate  proficiency in the
applicalion o%&E r)the confirmation cocaine and
ben cgo&%i i d by GC/MS using the UCT 200
ore

m ® N® Extraction Columm. {Toxicology
PrografdPro,
K2

Manual 3.4.3}.
2 Q
1.8.3.4 \6 (8 should demonstrate proficiency in the

1 1 of SPE for the confirmation of opiate class
inds in blood by GC/MS using the UCT 200 mg

1.8.3.2 The frainee should der
application of SPE for ¢

Q AN SCREEN® Extraction Column. {Zoxicology
QQ Program Procedure Manual 3.4.1}.
©
Q 1.8.3.5 The trainee should demonstrate proficiency in the

application of SPE for the confirmation of hydrocodone in
blood by GC/MS using the UCT 200 mg CLEAN
SCREEN® Extraction Column. {Toxicology Program
Procedure Manual 3.5.1}.

1.8.3.6 The trainee should demonstrate proficiency in the
application of SPE for the confirmation of propoxyphene
and norpropoxyphene in blood by GC/MS using the UCT
200 mg CLEAN SCREEN®  Extraction Column.
{Toxicology Program Procedure Manual 3.6.1}.

rev. 1 20
Issued: 05/00
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Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE) —Practice

1.8.3 SPE of Urine — Practice

1.8.3.1 The trainee should demonstrate proficiency in the
application of SPE for the confirmation Qé%nnphetamine

and methamphetamine {Toxicology &&mm Procedure
Manual 2.3.1.1}.

¢ Option One: ANSYS® Iﬁ@@mstics Inc
SPEC- P@STM 3mL DAU

e Option Two: 9 Q{% CLEAN SCREEN®
umn
1.83.1.1 uali tlve &K

* C) @
\\ §
Dat fc@pr s(\ Z%\'
ate 0 etl\ Oal ee

SN
%\ \Q 0 Trainer
\f\ u(o\ @

A\
é(b b§1 6\/ Quantitative Analysis
\BQ L

Date of Completion Trainee

QQ’@
©

%

Trainer

rev. 1 21
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Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

1.83.2 The trainee should demonstrate proficiency in the
application SPE for the confirmation of zodiazepines

(Enzyme Hydrolysis) {Toxicology @mm Procedure
Manual 2.3.1.2}.

¢ Option One: ANSYS® Ic@glostics, Inc

SPEC-P@}STM 3ml DAU
S

e Option Two: U%@SOO CLEAN SCREEN®
Extracti lumn
Q C)@ &]1]1

1.8.3.2.1 K fati n

QO \Q}Q N)
g (O
Dat mpl@n 0 ainee

O O & Trainer

\&50 C)(‘\\$ \i(/

5\ {‘98!@ Quantitative Analysis
N &

Date of Completion Trainee

S
Q
N
@)
Qﬁ

Trainer
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W
Section One

M o e e
e _—— L

Blood and Urine Toxicology

1.8 Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine — Practice

1.8.33 The trainee should demonstrate proficiency in the
application of SPE for the confirmation o aine and the
cocaine metabolite benzoylecgonine {T&ology Program
Procedure Manual 2.3.1.3}. é
s  Option One: ANSYS® l%iosﬁcs, Inc

SPEC-RIZS™ 3mL DAU
o
e Option Two: Ui@%o CLEAN SCREEN®
Extract] umn

&
1.8.33.1 Wp@_t%g_gg@
QS
) c}5®
Date so\ 1pletior @Efnee
RN
N
0 O

Trainer

\Q}(\ (\\ \/V
‘\\ 8.3 Quantitative Analysis
DS

S
S

&O‘Q Date of Completion Trainee

%

Trainer

rev. | 23
[ssued: 05/00
Tox Training\TOX TRAININGMANUAL.doc



Toxicology Program Training Manual

Section One

Blood and Urine Toxicology

1.8  Manual and Automated Sclid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

application of SPE for the confirmation codeine and
morphine/opiate  (BEnzyme Hydrol3 {Toxicology
Program Procedure Manual 2.3.1.4 W\

s Option One: ANSYS® }@nostics Inc
SPEC P@STM 3mL DAU

e Option Two: %@) mg CLEAN SCREEN®
E{@ tiopColumn

1.8.34.1 Qu%l tive ggqég\g&
_ \%\

Q)
Date of @p?et \' al 166
‘b\(b{ 6{(/ O
Trainer

6(0;\&@3 @\io Quantitative Analysis
O N o2
OQ)

Date of Completion Trainee

1.8.3.4 The trainee should demonsirate plof“%mcy in the

Trainer

rev. 1 24
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e
Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

1.8.3.5 The trainee should demonstrate proficjency in the
application of SPE for the confi @%on of 6-

monoacetylmorphine  {ZToxicology 4 ram Procedure
Manual 2.3.1.5}.

e UCT 200 mg CLEAN SCRE xtraction Column

O
1.8.3.5.1 Qualitative @sis

N
«° C PQ
Date of Conipletio 10® T Q/v

Q
Q \Q} TG)\

5 2\\ %al tatlve Analysis
\Q
R4 o° R

pletlon Trainee

L
O
S N

@Q

Trainer

%
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W

Section One

M
MM

Blood and Urine Toxicology
—_—

1.8  Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

1.8.3.6

The trainee should demonstrate proficiency in the
application of SPE for the conﬁlmatlou &fphencyclidine
{Toxicology Program Pr ocedure Manudh 2 3.1.6}.

s UCT 200 mg CLEAN SCREEN®d§xt1 action Column
1.83.6.1 Qualitative Anag@;
Q
%)
£
Date of Completion QTiau ~ I\

& & <
Q‘fail N

@Q

rev. -
Issued: 05/00

O
1%&{&' 6 u ive Analysis

&\ &
2)@ f (@g&eticn Trainee

\BQQ;

Trainer
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e
——— R E S
Section One

Blood and Urine Toxicology

1.8  Mannal and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

1.8.3.7 The trainee should demonstrate proficiency in the
application of SPE for the conf'n@l of THC
metabolite/carboxy-THC (Allalix Hydrolysis)
{Toxicology Program Procedure M 2.3.L.7}
s Option One: ANSYS® }%nostics, Inc
SPEC-PIUS™, 3mL DAU
e Option Two: ucC mg CLEAN SCREEN”

E{@ctio olumn
O .9
1.8.3.7.1 ualitative Yulal &

QS

o™
Date of@getx\,o &$
"0 6
O Q/ Trainer

\(\ x\ &

\6(0 t@} 7@\’ Quantitative Analysis
\50 Q;

Date of Completion Trainee

QQ’@
©

%

Trainer
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e —— et
Ww

Section One

SectionOpe
Blood and Urine Toxicology

Blood and trine 1oxwcorogy
1.8

Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine - Practice

1.8.3.8 The trainee should demonstrate proficiency in the
application of SPE for the confhmaho " barbiturates
{Toxicology Program Pr ocedure Manudh2.3.1.8}.
s UCT 200 mg CLEAN SCREEN%EXtidctlon Column

1.8.3.8.1 Qualitative Anzg@L
Q
& 3
faN

Date of Completion QTxan ~

SN

Vi

\ am 3
@QO\\'Q} &
1. 9\@3} @6\11 ive Analysis
N <&
0 . K
 O¢
(b i rainge
\6 [C))® { (@\vetmn Tr

@ O@ Frainer
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Section One

Blood and Urine Toxicology

1.8  Manua!l and Automated Solid Phase Exfraction (SPE)

1.8.3 SPE of Urine - Practice

application of SPE for the confirmation ‘opoxyphene
{Toxicology Program Procedure Mamg
e UCT 200 mg CLEAN SCREEN® r

1.8.3.9 The trainee should demonstrate p1oﬁci%ncy in the

actlon Column

1.8.39.1 Qualitative Analvsis

(q}am

1.8. @’ éil %@ve Analysis
Q}\
6 D:@ C lefion Trainee

\BQQ;

Trainer

@Q
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[ssued: 05/00
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Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPEL of Urine- Practice

1.8.3.10 The trainee should demonstrate proficiency in the
application of SPE for the conﬁrmatimqé acidic and

neutral Drugs (general) {Toxicology &\ngm Procediure
Manual 2.3.1.10}.

o UCT 200 mg CLEAN SCRE xtraction Column
o 20
1.8.3.10.1 Qualitative @SLS
0\6 Qﬁ
@Q & e&
Date of Completion Tra@
R~ <
QO\ \Q \@

2" X
%\(5\\\66:000
0~ O
5
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O —
———————— eSS
Section One

Blood and Urine Toxicology

1.8  Manual and Automated Solid Phase Extraction (SPE)

1.8.3 SPE of Urine- Practice

1.8.3.11 The trainee should demonstrate proficjency in the
@%ion of -

application of SPE for the conf]
hydroxybutyrate (GHB) {Toxicology &-gé
Manual 2.3.1.11}.

o UCT 200 mg CLEAN SCRE xtraction Column
0\0
1.83.11.1  Qualitative A{L@vsis

@ N
N
< cR&
Date of Con1plcti9nc)® T%Qpe Q/t'

ram Procedure

» &
Q° (S
,;}@ O OC’
1 %\i 1%@00\21? tative Analysis
R

NS, |
O$\ 0 e pletion Trainee
S
Q@
©

Trainer

%
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e,

Section One

—

Blood and Urine Toxicology

1.9 Tnstrumentation and Devices

1.9.1 Gas Chromatography (GC)

1.9.1.1 The trainee should have comprehensive %ckgtound in
regards to the principles of GC.

1.9.1.2 The trainee should demonstrate thei ®hty to operate and
maintain a GC-Flame lonization @;tal (FID) and/or GC-
Nitrogen Phosphorus Detectoy(NPD). This includes an
understanding of the syste Cs)softwale intet and detector
maintenance, column t!.{%l, and troubleshooting

techniques. <<O OQ &

1.9.1.3 Compare the sel@biti th@ and the NPD.
1.9.1.4 Desmibe e n &)\}1 ier gas flow has on the

efﬁmen@of a@ O
1.9.1.5 D%le thed ? ;gi erms as they relate to GC.

%O olution
(b, rea Under the Curve
6 b@l 5@\/ HETP

%%9 0 wss which GC parameters affect resolution, Describe

to approach a lack of resolution.
QOQ 1.9.1.7 Discuss how to alleviate peak tailing,

1.9.1.8 The trainee should possess an understanding of the
principles and application of quantitative analysis.

1.9.1.9 Describe the major advantages of using an internal
standard.
Date of Completion Trainee
Trainer
rev. | 32
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1.9.1.10 References
1. Sections Covering Gas Chromatography. pp. 93-
101, 103-114, 122-129, and Mass Spectrometry. pp.
153-169, in: Principles of Forensic Toxicology.
Levine, B, ed., AACC, 1998.

2. Stafford, David T, Introduction to Chromatography
— chapter 2. pp. 1-39, in: Current Approaches in
Forensic Toxicology. Presented by the Forensic
Toxicologist Certification Board, Jnc. at SOFT

meeting, 1994, A\()@
%e}
O
o
Q
<&
<<0\ QOQ*'\
. Q® X Q/%
SESE)
Q<@ A
x@ O OC)
%\rb @6 Q
0~ &
NSO
3% \(5’
s\\ o .O
o 0(\ Q)%
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Section One

Biood and Urine Toxicology

1.9 Instrumentation and Devices

1.9.2 Gas Chromatosraphy/Mass Spectrometry (GC/MS)

1.9.2.1 The trainee should have a working knowledge of the theory
and technique of the GC/MS. The uniflg’&lding of this
teclmique should include the operatio L\ instrumentation
and operating software, %)

1922 Discuss the maintenance thai ¢s fo be performed on the

GC/MS involving the inj &@ port, ion source, vacuum
pump, and column.

1923 Describe the 10nlzat i p1c€ﬁ &

1.9.2.4 Discuss the dﬁz&ém gé M and Full-scan
aCQUISlthlQ ata® \5
1.9.2.5 Dis 1@%% 6&11%@31’ derivatizing drug compounds,

1.9.2.6 @Jalui@x\ %nnelepmt
E}(b o(\ \i(’
@) QQDa®‘@ompletlon Trainee

S

Trainer
Q‘OQ
1.9.27 References
1. Sections Covering Gas Chromatography. pp. 93-
101, 103-114, 122-29, and Mass Spectrometry. pp.
153-169, in: Principles of Forensic Toxicology.
Levine, B. ed., AACC, 1998,

2. Stafford, David T. Introduction to Chromatogr aplzy
— chapter 2. pp. 1-39, in: Current Approaches in
Forensic Toxicology. Presented by the Forensic
Toxicologist Cettification Board, Inc. at SOFT
meeting, 1994.
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3. Foltz, R.L. Mass Spectrometry. pp. 159-190, in:
California Association of Toxicologists (CAT)
Manual for Analytical Toxicology Training. 1994.

4, Smith, RM. Understanding Mass Spectra. New
York: John Wiley & Sons, Inc., 1998.
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w
Section One

Blood and Urine Toxicology

MMM

1.9 Tnstrumentation and Devices

1.9.3 Rapid Trace™ SPE

1.9.3.1 The traince should have a working kno‘%edge of the
RapidTrace™ SPE Workstation Oper atxo&)@

1.9.32 Describe the routine mamtenancépelfouned on the
RapidTrace™ SPE Workstation, @ :

O

Date of Completion Giiee () )
A
F
> &Q S
1.9.3.3 Refer enceQ \1‘ 0
1. x@nd”&\ﬁ Workstation Manual.

rev. | 16
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W

Section One
M

Blood and Urine Toxicology
—

1.9 Instrumentation and Devices

1.94 Artel Pipette Calibrator

1.9.4.1

1.9.4.2
1.9.43

1.9.4.4

\Qo

Q
s
S '

Q‘OQ

rev. |
Issued: 05/00
Tox Training\TOXTRAININGMANUAL.doc

x@ \°
%\ Trainee

The trainee should have a working knowledge of
how to prepare the PCS 2™ Pi Calibration
System to perform pipette calibr

Describe the operating p@@fple of the PCS 2™
Pipette Calibration Syst@

Explain the 1011t11@§1al %nance performed on the
PCS 2™ Plp%t ahb ystem.

E:;l 1 ten&ach&a @%%111 improve pipetting
Q \Q) \)

QN .
Q/ Trainer

felences
i, PCS 2™ DPipette Calibration System
Procedure Guide.

37
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—

Section One

Blood and Urine Toxicology

1.9 Instrumentation and Devices

1.9.5 Hamilten MICROLAB® Dilutor
1.9.5.1 The frainee have a working 1Q10»%edge of the
Hamilton MICROLAB® dilutor. @
R\
1.9.5.3 Describe the routine mainte ¢ performed on the
Hamilton MICROLAB® df
é\c’

Date of Complei 0@ &3&

Q @"%‘

1.9.4.6 Referenc Q)

(b' 6 @:D)[ICROLAB User’s Manual.
AN

rev. | 38
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Sy
e

Section One

Blood and Urine Toxicology

1.10 Interpretation of Da

ta

1.10.1

1.10.2

1.10.3

rev. |
Issued: 05/00
Tox Training\ TOXTRAININGMANUAL.doc

The trainee should possess a thorough understanding of the
criteria used for identification for a compound of interest.

The trainee should have a thorough knexdedge of the

compounds included under Comnighdy Encountered
Compounds in the Toxicology loc.ette:@0 he SOP Manual.

Discuss requirements for 1dea1@cat10n for the following
techniques:

1.10.3.1 Enzyme h@
1.10.3.2 Thin a?r I laphy
1.10.3.3 GC/ BQQ

.\()@ N Q/é
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Section One

Blood and Urine Toxicology

1.11  Casefile Preparation

1.11.1 The trainee should be familiar with the items that are
included in a toxicology casefile.

1.11.2 The trainee should be comfortable with worksheets
used to record the results of analysis. ‘\C)

e

Date of Completion Trainee ‘\0
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W

Section One

W

Blood and Urine Toxicology

1.12  Basic Pharmacology and Drug Metabolism

1.12.1

1.12.2

1.12.3

1.12.4

Q‘OQ

1.12.5

1.12.6

1.12.7

rev. 1
Issued:; 05/00

’l\

s

The trainee should possess a basic understanding of the principles
of pharmacology as they relate to drugs-of-abuse and drug
compounds, which impair driving ability.

@6
Define the following terms: ‘\O
1.12.2.1 Pharmacology \A
1.12.2.2 Pharmacokinetics %Q
1,12.2.3 Pharmacodynamics O
A\

Discuss the factors that influence %@\%LG xbohsm of drugs.

List the major metabolites ? &lﬂ& %ﬂplesentatwe

compounds, Indicate th@ sychoactive

1.12.4.1 Metha@b ifag. é/

1.12.4.2 Q@ alon{é\ @nbimation with alcohol,
1,12.4.3 a0
1.12.4.4 ’&n;zép m OC)

1.12.4.5 (O\(bAl lar

1.12. m
L. 12*(23 \g@:gégo@dﬁl
@ O(\ é%(me

-THC
1.12.4. Q) Imipramine

1.12.4.1 Amitriptyline
1.12.4.12 Propoxyphene
1.12.4.13 Tramadol

Characterize phase I and Il drug metabolism.
The metabolism of 1,4-Benzodiazepine, Diazepam, yields several

metabolites which in turn undergo biotransformation. Indicate
which compounds result in each case:

1.12.6.1 N-dealkylation (P450 mediated)
1.12.6.2 Hydroxylation (P450)
1.12.6.3 Glucuronidation

The metabolism of Codeine yields several metabolites. Indicate
which compounds result in each case:
1.12.7.1 O-dealkylation (P450 mediated)

41
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1.12.8

1.12.9

1.12.10

1.12.11

1.12.12

1.12.13

1.12.14

Q&@?S

rev. |
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1.12.7.2 N-dealkylation (P450)
1.12.7.3 Glucuronidation

The metabolism of Methamphetamine yields several metabolites.
Indicate which compounds result in each case:

1.12.8.1 N-dealkylation (P450)
112,82 Oxidative Deamination (P450)
1.12.8.3 Aromatic Hydroxylation (P450)

List compounds that yield methamphetamine as a m%bolite.

The metabolism of Cocaine yiclds several metﬂ&ftes. Indicate

which compounds result in each case: Q\

1.12.10.1 N-dealkylation (P450)

1.12.10.2 Transesterification w1t1\@:ohol (Esterase)

1.12.10.3 Ester Hydrolysis me d by Esterases (two
compounds)

1.12.104 Aromatic Hyé(@ lan@ 0)

Define the following tel@% d t@ metabolism:

1.12.11.1  First effe@\}@

1.12.11.2 Ha@

1.12,11.3 0 an@h 6 reactions

Give two %1np§2@ nly encountered compounds that
form %@mont es in phase 1L

Qilb@& p@ﬂﬁl modes of excretion for drug compounds.

De@b @ Grinary pH will affect urinary methamphetamine
concentratron.

References

1. Spiehler, V. and Levine, B., Pharmacokinetics and
Pharmacodynamics. pp. 46-66, in: Principles of Forensic
Toxicology, edited by Barry Levin, AACC, 1999.

2. Isenschmid, D.S. Cocaine. pp. 221-245, in: Principles of
Forensic Toxicology, edited by Barry Levin, AACC, 1999.

3. Huestis, M.A. Marijuana. pp. 246-264, in: Principles of
Forensic Toxicology, edited by Barry Levin, AACC, 1999,

4, Moore, Karla. Amphetamine/Sympathomimetic Amines. pp.
221-245, in: Principles of Forensic Toxicology, edited by
Barry Levin, AACC, 1999,
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Kerrigan, S. and Goldberger, B.A. Opioids. pp. 202-220,
in: Principles of Forensic Toxicology, edited by Barry
Levin, AACC, 1999,

Clatke's Isolation and Identification of Drugs. Second
Edition. Moffat, A.C., Ed, London: The Pharmaceutical
Press. 1986.

Julien,R.M., Principles of Drug Action. in: Pd."imer of Drug
Action, pp. 1-39, Freeman-New York, 19982,

R\¥
Benet, L.Z., Kuioetz, D.L. Sheiner, L.B.,
Pharmacokinetics: The Dynangg of Drug Absorption,
Distribution and Elimination.. 3-28, in: Goodman and

Gilman's The Pharmacolog@ asis of Therapeutics, New
York:McGraw-Hill, 1996@) *
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Section Two
Ethanol and Other Volatiles

2.1 Training Objectives

2.2 Administrative Issues

2.3 Evidence Handling Issues

Q;%
2.4 Solution Preparation A\O
N
2.5 Gas Chromatography Theory and Operation %Q
2.6 Headspace Analysis Theory and Operation @\Q

2.7  Pipette Calibrator Theory and _._Opt:i'atidn Qo\
2.8 Sample Dilutor Operation _ @ Q/
2.9  Standard Operating P1ocedu1es QO \Q \>®

2.10  Casefile Piepmation

2.11  Pharmacology and Im@nm@ ;&
2.12  Preparation an &em 1 &{tloom Testimony
2.13  Mock Cov thm\"@ﬁ?m&

\
2.14 Cm&ncy Testing
O

2.15 Q’%rformance of Analysis on Case Material
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Idaho State Police
Forensic Services
Toxicology Discipline

Section Two

Tthanol and Other Volatiles

2.1

2.2

TRAINING OBJECTIVES

This section of the toxicology training manual has many objectives. It is intended
to serve as a guide for an Idaho State Police Forensic Services (I8P-FS) analyst
training to perform quantitative ethanol and qualitative "other @ iles" analysis,
in both biological and non-biological samples. The analysi these samples is
described in SOPs 4. 1-Quantitative Analysis for Ethanol (@‘ Qualitative Analysis
for Other Volatiles in Blood, Vitreous Humor and“Urine by Dual Column
Headspace Gas Chromatography and 4.2—A;mlyt9@ of Solutions Containing

Ethanol and Common Volatiles. The following ections address other related
issues including administrative issues, the (&dbmi of the sample to the
laboratory, collection kit quunements an um 1nst1umental analysis,
preparation of laboratory notes, issuan ep(nt and subseguent
courtroom testimony. In order to S q comt the analyst must
possess knowledge of the phann d related compounds, field
testing to detect nnpanment and e ass o Codes. The references cited,

or equivalent, should be co st is unfamiliar with the subject

matter. C.O\(b' b Q
i NI
To facilitate the 0@@] p':@s@ 1g for SOP 4.1 and 4.2 must be pursued

concurrently. A stioh§ are to be provided verbally and/or in writfen
form, Whetl 1V1 s are verbal or written should depend on the
baokgiound@ xpérien 1e trainee and is at the discretion of the trainer. As
part of t}anﬁé &s, the Trainee should assist the Trainer with the
plepa 11 of samplesifor analysis as well as perform analysis on blood control
&s Due to the nature of the analysis of biological fluids to detect ethanol
ther volatiles, the Trainee should successfully complete the tequired

mpetenoy test prior to supervised performance of the SOPs on actual case
material.

ADMINISTRATIVE ISSUES
2.2.1 The Trainee should be familiar with the Idaho State Police Policies
Manual,

2,22  The Trainee should be knowledgeable of the content and application of
the Forensic Services Quality Manual,

2.2.3  The Trainee should be well informed in the content and application of
the Forensic Services Health and Safety Manual.
H Rev.3
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EVIDENCE HANDLING ISSUES

2.3.1
232
233

234
2.3.5

2.3.6
2.3.7
238

2.3.9

&S

The Trainee should describe the procedures followed for the intake and
transfer of specimens submitted for alcohol and/or volatiles analysis.

The Trainee should describe the barrier protection measures required
when handling biological samples and unknown liquids.

The Trainee should describe the types of commonly ggmﬁable blood
collection tubes and containers.
4\

The Trainee should describe what IDAPA 14.@3.01 mandates as the
proper way to collect a blood and urine sa for a forensic ethanol
analysis,

The Trainee should discuss the pre %tlv@d antlcoagulant required
for IDAPA comphant blood c ontainers in terms of
consequences of using an 1lllpi®€l c 1 Q/ /contamel.

The Trainee should de '@\lhe ﬁ)pﬁcations of the toxicology
collection kits d1st11blé b = SC)

The Trainee %@ %ﬁss@aw ISP-FS kits comply with the
1equnement36e ort 11.03.01.

The Trat de&e the agencies served by their laboratory and

the p{\gl an6(fnvo%@

A <O

Q\l. ASTM E1459-92, Standard Guide for Physical Evidence Labeling

and Related Documentation.

2. Kippenberger, D.J. and Selavka, CM. Training in Specimen
Handling. pp. 33-54, in: California Association of Toxicologists
(CAT) Manual for Analytical Toxicology. 1994.

3,  IDAPA 11, Title 03, Chapter 01: Idaho State Forensic Laboratory
Rules Governing Alcohol Testing.

4. Idaho State Police Forensic Services Technical Bulletin 1,
February 2003.

5. Tdaho State Police Forensic Services Technical Bulletin 3,
February 2003.
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6. Idaho State Police Forensic Services Technical Bulletin 5,

February 2003.
7 Ydaho State Police Forensic Services Technical Bulletin 0,
February 2003.
8  Idaho State Police Forensic Services Technical Bulletin 10,
September 2003,
SOLUTION PREPARATION o

2.41  The Trainee should demonstrate the ability to pr %&@ and record the
preparation of, solutions required in the analys alcohol and other
volatiles.

2.4.2  The Trainee should demonstrate a @ugh understanding of the
nomenclature and caleunlations involyegNn th%detennmation of weight

percent and volume percent soluti 1@\ OQ &

2.4.3 References é
1. College Chemlstly &&1( ¥cussing the properties of
solutions.

\° >

GAS CHROMATOG @ éﬁ RY AND OPERATION
2,51 The TrainegGhoul omprehensive background in regards to
the pring & of

252 Th 1a c%l1(z%§3p10V1de a brief explanation of GC in ferms
rsta ble ayperson.

QQ The Trainee should describe the influence carrier gas flow has on the
efficiency of a GC-FID.

2.5.4  Define the following terms as they relate to GC.
2.54.1  Resolution
2.54.2  Area Under the Curve
2543  HETP
2.5.4.4  Sensitivity versus Specificity

2.5.5 Discuss which GC parameters affect resolution. Describe how to
approach a lack of resolution.

2.5.6  Discuss measures {o alleviate peak tailing.

3 Rev. 3
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2.5.7
258
2.5.9

2.5.10

2.5.11

2.5.12

2.5.13

4

@Q
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The Trainee should possess an understanding of the principles and
application of quantitative analysis.

The Trainee should describe how amount ratios and response ratios are
used to construct a calibration curve.

The Trainee should discuss the major advantages of using an internal
standard method.

The Traines should demonstrate their ability to operate a. GC equipped
with a flame ionization detector (FID) thfough both thé&tem software
and the instrument touch pad. A\

N

The Trainee should demonstrate a Wo;kinﬁowledge of the GC
operating software. The Trainee should h @ the ability to utilize the
system software to develop an analys c.method prepare an analysis
sequence, reprocess data, perform a i\ ibration, and modify the
analysis report format and setti ioce@ arameters to optimize
peak detection and 111teg1at10n

The Trainee should demo \at o mamtam a GC equipped
with a flame 101114at101 his includes inlet and detector
maintenance, colur @nstakl@tm .ohibleshooting techniques and the
documentation %

\\@

Lfel%
R& é&é‘ matogmphy pp. 93-101, 103-114, in:

5\ cip ic Toxicology, edited by Barry Levin, , AACC,
ST

<\2 Levme@ Alcohol. pp. 170-184, in: Principles of Forensic

Toxicology, edited by Barry Levin, AACC, 1999.

2.6  HEADSPACE THEORY AND OPERATION

2.6.1

2.62

2.6.3

Trainee should possess a working knowledge of the theory and practice
of headspace analysis.

The Trainee should describe how the proportionality known as Henry's
Law, is utilized in headspace analysis.

The Trainee should demonsirate their ability to operate a Headspace
Analyzer through both the system sofiware and the instrument touch
pad.

4 Rev. 3
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2.7

2.8

2.64
2.6.3

2.6.6

2.6.7

2.7.1

2.7

&
Qz@

2.7.4

2.7.5

Toxicology Discipline Training Manual

The Trainee should be acquainted with how the headspace method
parameters such as the GC cycle time, thermostating time, pressurization
time, etc., should be optimized.

The Trainee should demonstrate their understanding of the system
software as it applies to the headspace analyzer including setting up the
HS analysis method.

The Trainee should demonstrate their ability to maintain a headspace
analyzer. This includes replacement of seals and sappling needle,
transfer line replacement, adjustment of the ?’n crimper,
troubleshooting techniques and the documentation t @gb

References @

1. Stafford, D.T. Chromatography. - 93 101, 103-114, in:
Principles of Forensic Tox1coiog ited by Barry Levin, AACC,
1999.

2. Saker, E.G. Screening ang%uan@&%x@Headspace Technique
nl

of Some of the Vaper$”M Co@/ y Found in Forensic
Toxicology. pp. 139 in ur‘ﬁﬁs Approaches in Forensic
Toxicology, Cha@ 1 .@T coting, 1994,

\ \QO

PIPETTE CALIBRA’[%I{ THED R%ﬁ D OPERATION

rking knowledge of how to prepare the
ARTE Calibration System to perform pipette

cah

The Trai @10111(®av
S

Tla‘\g describe the operating principle of the PCS 2™
ette Calibratton System.

The Trainee should demonstrate their ability to operate the PCS 2™
Pipette Calibration System through completing a calibration check on
the syringes for the sample dilutor,

The Trainee should explain the routine maintenance performed on the
PCS 2™ Pipette Calibration System.

References
1.  PCS 2™ Pipette Calibration System Procedure Guide.

2, ISP-ES Standard Operating Procedure 5.1, Pipette Calibration.

SAMPLE DILUTOR OPERATION

5 Rev. 3
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2.8.1 The Trainee should have a working knowledge of the Hamilton
MICROLAB® dilutor.
282  The Trainee should demonstrate the operation of the Hamilton
MICROLAB® dilutor.
2.83  The Trainee should describe the routine maintenance performed on the
Hamilton MICROLAB® dilutor.
2.8.4  References S
1.  Hamilton MICROLAB® User’s Manual. . O@
\)
N
2.9 STANDARD OPERATING PROCEDURES %
29.1 SOP4.1 O
29.1.1 The Trainee should conv (Qheil understanding of the
analysis protocol in SOP uantitative Analysis for
Ethanol and Qualitafi I Other Volatiles in
Blood, Vitreous IOT '-z by Dual Column
Headspace GGSQ nat

Q‘OQ

2.9.1.2  Trainee sho% de Qbe &)b}jpes of samples which qualify
for anal 1t1

29.13 Tla& sl \& d Q}em approach in determining if a blood
/cq% Q/ mpliant with IDAPA 11.03.01.

o
2. 9 h\é @ @B\L{fd describe the quality assurance requirenients

0&0@ in SOP 4.1,

@J L5 TIQCG should describe the acceptance criteria for an

analysis run.

291.6 Trainee should describe how quality assurance data is
monitored and where it should be stored.

2917  Trainee should describe the authentication process for both
quantitative and qualitative cthanol and other volatiles
standards and controls.

2.9.1.8 Trainee should describe how blood, urine and vitreous humor
alcohol concentrations should be reported.

2919  Trainee should indicate the statement that must be placed on
the analysis report when the blood collection tube/container

does not comply with IDAPA 11.03.01.
6 Rev.3
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2.9.1.10

29.1.11

29.1.12

29.1.13
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Trainee should indicate the statement that must be placed on
the analysis report when urine is analyzed for ethanol
concentration.

Trainee should describe how qualitative volatiles should be
reported.

To develop their expertise in using the SOP, the Trainee will

practice the SOP on confrol samples and/or %1 proficiency

test samples. ()

Y

References Q

1. ISP-FS Standard Operating P@gﬂme 4.1, Quantitative
Analysis for Ethanol and %@lzmrwe Analysis for Other
Volatiles in Blood, Vitr Humor and Urine by Dual
Column Headspace (i@ hrgwmatography.

ot R
2. Idaho Administ%ion @9@ QA.FA 11.03.01, Rules

Gover nmg,ﬁ@hol tm%

3. Chnstv@g ), I@RC and Doshier, L.A.
Im @ed oV and Stability of Ethanol in

nat e ce Analysis, J. Forensic Sci, 29(4):
e &
O

6{§\ O@ek phcatlons Note #59598, Dual-Columin

\uatlonal GC Analysts of Blood Alcohols Using

0(\ % ix®-BAC1 and Rix®-BAC2 Columns Optimized
3

the Perkin-Elmer HS-40 Headspace Autosampler,
1999

5. Stafford, D.T., Chromatography. in: Principles of
Forensic Toxicology, edited by Barry Levin, pp. 93-
101, 103-114, AACC Press, 1999.

6. Levine, B., Alcohol. in: Principles of Forensic
Toxicology, edited by Barry Levin, pp. 170-184,
AACC Press, _1999.

7.  Caplan, Y.H., The Determination of Alcohol in Blood
and Breath. in: Forensic Science Handbook, edited by
Richard Saferstein, pp. 594-648, Prentice-Hall New
Jersey, 1982,
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2922

2923

2.9.2.4

2.9.2.5

2929

2.9.2.10

2.9.2.11

x) %\s\éi @5?

ti
\SO Q;tan1 1

"
@992.7
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8. Saker, E.G., Screening and Quantitation by Head Space
Technique of Some of the Vapors Most Conmonly
Found in Forensic Toxicology, in: Current Approaches
in Forensic Toxicology, Chapter 11, SOFT Mesting,
1994,

9, Kilaassen, C.D., Inhalants, in: Principles of Forensic
Toxicology, edited by Barry Levin, pp. 341-348,
AACC Press, 2003,

9

The Trainee should convey their und¢rdtanding of the
analysis protocol in SOP 4.2 for the Hitalysis of Solutions
Containing Ethanol and Common Wotgtiles.

*

O
Trainee should describe the té@ of samples that SOP 4.2 is
applied for.
SO

Trainee should descx?e th@ghtgssurance requirements

described in SOP

Trainee sh 9 d@be @lcceptance criteria for an
analyms@

Tla s@ @be how quality assurance data is
@ntm d 1t should be stored.

describe the authentication process for both
and qualitative ethanol and other volatiles
and controls.

The Trainee should discuss the different types of alcoholic
beverages and their respective alcohol content.

Trainee should describe how alcohol concentrations should
be reported in alcoholic beverages, simulator solutions and
unknown solutions.

Trainee should describe how qualitative volatiles should be
reported.

To develop their expertise in using the SOP, the Trainee will
practice the SOP on control samples and/or old proficiency
test samples.

- References

8 Rev. 3
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1. ISP-FS Standard Operating Procedure 4.2, Analysis of
Solutions Containing Ethanol and Common Volatiles.

2. Christmore, D.S., Kelly, R.C. and Doshier, L.A.
Improved Recovery and Stability of Ethanol in
Automated Headspace Analysis, J. Forensic Sci. 29(4):
1038-1044; 1984,

3.  Restek Applications Note #59598, Dual-Column
Conﬁamational GC Anaiysis of Blood Alcohols Using

the Rtx®-BAC! and Rtx®-BAC2 Col@rins Optimized
for the Perkin-Elmer HS-40 HeaK ce Autosampler,

1999.
%Q

-4.  Stafford, D.T,, Chromar@aplzy. in: Principles of
Forensic Toxicology, d by Barry Levin, pp. 93-
101, 103-114, AAchress 9.

‘dnciples of Forensic
Levin, pp. 170-134,

5. Levine, ]mIC)n
T0x10010 ;
AACC <§ 19@ S
Mo@mley\@ﬂ emistry of Alcoholic Beverages.

legal Aspects of Alcohol, edited by
, Lawyers & Judges, 1996.

293  SOPS. é@\%d 53& <</
rai \Should convey their understanding of the Pipette

Q‘OQ

294

29@\1\ T

2932

2.9.4.2

2.94.3

@’pn options set forth in SOP 5.1.1, PCS 2™ Pipette
tion System and SOP 5.1.2, Gravimetric Pipette
Cc ration.

The Trainee should outline the requirements for pipette
calibration in regards to frequency and acceptance criteria.

The Trainee should convey their understanding of the
balance calibration requirements set forth in SOP 5.2,
Balance Calibration.

The Trainee should describe the calibration procedure for the
balance(s) utilized for preparation of solutions for
alcohol/volatiles analysis.

The Trainee should outline the requirements for balance
calibration in regards to frequency and acceptance criteria.

9 Rev.3
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295 SOP532
2951 The Trainee should convey their understanding of the
instrument maintenance requirements set forth in SOP 5.3.2,
PERKIN ELMER HS40xI Automatic Headspace Sampler and
AutoSystem XL Gas Chromatograph.

29572  The Trainee should outline the requirements for periodic and
as needed maintenance.

2.9.6 SOP Flow Diagram

2.9.6.1  The Traince should explain the followilla@ diagram.

Ever;f4m0nths : & X H
- Pipefter Syringes ..~ \,. athly, o As i;l:?gded

Plpelte forISTD preparatlon yood |
RN i NeedIeAssembl

511PCS2 J— 5.1.2 G'faf"’i'i‘“""\’@? O(\ O\/

2.10 CA@ILE PREPARATION
The Trainee should describe Whlch documents, data and completed
worksheets are required to be included in an alcohol/other volatiles
analysis casefile. :

2.10.2 The Trainee should describe requirements for analysis worksheets and
data included in casefile.

2.10.3 The Trainee should describe requirements for review of casefile and
analysis report.

2.10.4 References
1. Idaho State Police Forensic Services Quality Manual, rev. 5, July
2004,
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2.11 PHARMACOLOGY AND IMPAIRMENT DETECTION

2.11.1
2.11.2
2.11.3
2.11.4

2.11.5

2.11.6

2.11.7

Q‘OQ

The Trainee should demonstrate a working knowledge of the
pharmacology of alcohol and other commonly encountered volatiles.
This should include an understanding of the factors affecting absorption,
distribution and elimination.

The Trainee should describe the situation when the alcohol content of
arterial blood exceeds that of venous blood.

The Trainee should be familiar with the metabolism O@anol and other
commonly encountered volatiles. This should 11101@ how metabolism

relates toxicity.

The Trainee should describe their understanding of the effects of alcohol

and other commonly encountered volai{g@ on the human body. This
should include how it contributes to {@ alityand impairment observed
in DUI cases. <<O o) &

The Trainee should describe @gﬁ ut & of postmortem changes

and their effect on alcoh&l@)\ncm@l%

The Trainee shoul l@com@tab Gﬂh the development, performance
and interpretation ¢ Sta@aid jeld Sobriety Tests (SFST) and a
Drug Recognit Ex@ ).

ne,
‘\To oqig'éy, by Barry Levin, AACC, 1999.

Refelexc \Q \&' é
ﬁ @ﬁw pp. 170-184, in: Principles of Forensic

{‘2 Kunsm@GW Human Performance Testing. pp. 170-184, in:

Principles of Forensic Toxicology, edited by Barry Levin, AACC,
1999.

3. Caplan, Y.H., The Determination of Alcohol in Blood and Breath.
pp. 594-648, in: Forensic Science Handbook, edited by Richard
Saferstein, New Jersey:Prentice-Hall, 1982.

4. Tulien, RM., Central Nervous System Depressants: Alcohol and
the Inhalants of Abuse. pp. 64-92, in: Primer of Drug Action, New
York:Freeman, 1998,

5, Perine, DM.,  Depressants:  Alcohol, Benzodiazepines,
Barbiturates, pp. 113-129, in: The Chemistry of Mind-Altering
Drugs, ACS, Washington, DC, 1996.
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6. Hobbs, W.R., Rall, T.W. and Verdoorn, T.A., Drugs Acting on the
Central Nervous System - Hypnotics and Sedatives; Ethanol. pp.
361, 386-393, in: Goodman and Gilman's The Pharmacological
Basis of Therapeutics, McGraw-Hill, 1996.

7. Garriott, 1.C., Pharmacology and Toxicology of Ethyl Alcohol. pp.
35-54, in: Medicolegal Aspects of Alcohol, edited by James C.
Garriott, Lawyers & Judges, 1996,

8, Baselt, R., Disposition of Alcohol in Man 65-78, in:
Medlcolegal Aspects of Alcohol, edited by Je)@s C. Garriott,
Lawyers & Judges, 1996. \

9.  Garriott, J.C., Analysis for Alcohol in P@nor tem Specimens. pp.
151-163, in. Medwolegal Aspects of@pohol edited by James C.

Garriott, Lawyers & Judges, 1996. {\

2.12 PREPARATION AND PRESENTATIO % 0 OOM TESTIMONY
2.12.1 The analyst should dzscus pez @1 nd body language while
testifying in court.
\e} \5
2.12.2  The analyst should,kgén e for coutt.

2,123  The analystd%d }&)Nays to deal with nervousness while
testifying, \(\ \\'

2.12.4 The a\ta u soube how a casefile should be reviewed in
x@lat@
O

2. 12 \Thc analyst s u}d describe the typical sequence of questions pursued
during direct and cross-examination.

Ql 12.6  The analyst should discuss the implications of the following events:
2.12.6.1  Stipulation
2.12.6.2  Objection Over-ruled
2.12.6.3  Objection Sustained

2.12.7 The Trainee should discuss sections of Idaho Code where the analysis of
biological or unknown samples could be applied.

2.12.8 References
1. Osgood, C., Osgood On Speaking. William Morrow: New York,
1988.
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2.14

2.15
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2. Weingarten, H. The Expert Witness: the Toxicologist in Court.
pp. 225- 242, in: California Association of Toxicologists (CAT)
Manual for Analytical Toxicology Training, 1994,

3. Samnito, T., Nonverbal Communication in the Courtroom.
Champion, Sept.-Oct., 1985,

4,  Idaho Code §18-8002, §18-8004, §18-80006, §23-1333.
MOCK COURTROOM TESTIMONY

As appropriate for the SOP(s) the Trainee is training for, cot & a mock court
frial for the Trainee to provide testimony for a mlmm@ of the following

situations. %)

L. DUI blood alcohol analysis with phalmacolo%/%lestlons

2. "Open container violation" includi ues ions about the alcohol
concentration of various types of alc@ ic ages

COMPETENCY TESTING & @ Q,
Upon the completion of trainin 1a@§ sl@&:omplete a competency fest

consisting of the following sanypl
1, >Six (6) whole blo

1}6.1% c@nmng a wide range of appropriate

alcohol concentr K wm of one comnionly encouniered
other volatile. o \ ,&
2. >Two (@(bhm@%l solutions containing appropriate ethanol

concel& %t\o %

\g Q

MANCE OF ANALYSIS ON CASE MATERIAL

successful completion of compefency testing and when possible,
oficiency testing, the Trainee should complete no less than 30 case samples
under close supervision. The 30 samples must be divided into a minimum of two
analysis runs. For purposes of this process, close supervision is at the discretion of
the Trainer. The Trainer will cosign these case reports. A listing of the co-signed
case samples should be compiled and included in training records.

i3 Rev. 3
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Idaho State Police
Forensic Services
Toxicology Discipline

Section Two

Ethanol and Other Volatiles
Topic Completion Sign-off

2.2 ADMINISTRATIVE ISSUES

<
‘\\0
Date of Completion Trainee Q\‘
.\0
Trainer N
<2
23 LVIDENCEHANDLINGISSUES <~ O & e

\\06 QQ\ &V‘

Date of Completion T. e
o N O

2.4

Dab@Completion Trainee

QK

Trainer

2.5 GAS CHROMATOGRAPHY (GC) THEORY AND OPERATION

Date of Completion Trainge

Trainer

14 Rev. 3
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2.6 __HEADSPACE THEORY AND OPERATNON e

Date of Completion Trainee

Trainer

2.7 PIPETTE CALIBRATOR THEORY AND OPERATION &

Date of Completion Trainee ~J
&
aN
Trainer & X *
28 __ SAMPLEDILUTOR OPERATION X () éé\ ...... _
& &L
N X
; x\ C)O
Date of Completi
ate of Completion (b@ i 1ee O
AR IR
% \@ /.
07O, B
2 . STANDARD QRERAL ICEDURES
S &>
P ®)
Date @o\mpletion Trainee
©
Q Trainer
2.10 CASEFILE PREPARATION & e R
Date of Completion Trainee
Trainer
15 Rev. 3
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2.11 PHARMACOLOGY AND IMPAIRMENT DETECTION

Date of Completion Trainee

Trainer

2,12 PREPARATION AND PRESENTATION OF COURTROOM TESTIMONY

Date of Completion Trainee %W

Drate of Completion

Trainee

AN
Date of %prfetlon

R
QK Trainer

2.15 PERFORMANCE OF ANALYSIS ON CASE MATERIAL

Date of Completion Trainee

Trainer

16 Rev. 3
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Toxicology Propram Training Manual
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— Forensic Services
Toxicology Section

.

Section Three

Ancillary Issues

3.1  Preparation and Presentation of Courtroom Testin).@
\\J
3.1.1  Discuss proper dememor and body language whil@s;s fying in court,

3.2.2  Describe the fright-Oght-flight response, .\0
3.1.3  Describe how a casefile should be revzc@ in qum ation for testimony.

3.1.4 Dcseribe the typical scquence pq Qg ursued during cross-
P e X

examinufion, @

3.1.5 Discuss thumphcauonQ@ io IQQH %&lb
RO S

3.1.5.1 Shpulatl
3.1.5.2 Objco\ Ovb&du

3.1.53 O% on @ alr
3.1.6 The lr..lmc:u ld p\&@td@ nony in a Mock Court Trial,
a}’b
N\

§ 5 C Oﬁgﬁml@ Trainee -

&
OQ Traincr

QJ 7 Relerences
1. Osgood, C, Osgood On Speaking., William Morrow: New York,
198¢.

2, Weingarten, H. The Expert Witness: the Toxicologist in Court.
pp. 225+ 242, in: Califormia Association of Toxicologists (CAT)
Manual for Analytical Toxicology T'raining, 1994,

Sanmito, T. Nonverbal Communication in the Couriroont,
Champion, Sept.-Oct., 19835,

L.}
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Idaho State Police

e Forensic Services
Toxicology Section

Section Three

Ancillary Issucs

3.2 Competency and Proficiency Testing ’66

compglency test consisting of Zsix (6} specim "he specimens should

3.2.1 Upon the complolion of training, the tug}ﬁmuld complete u
contain representative commonly chOLlRl@ parent drug and drug

metabolites. QQ(O *
O\ QQ .
Date of Completion Trajnee .
O & So |
N\
QO\TW' 0 N o
\' C)

3.22 The trainee sh@@ pay%%qt@ the next issue of the appropriate

' proficiency test. <For lood drug testing, the traince should
complete u@eg% @tqn Pathologists (CAP) proficicney test, For
blood al traince should perform the Department of
Tran b@lscz\(&%@ Ticiency test.

@ <b

ale of C.‘ompluwn Frainoy

R
QK Trainer o

rev. O )
lssued: 05/00
Tox Training\ TOXTRATNINGM ANUATL-SECTION THREE. dog



Toxicology Program Training Manual

Section Three
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3.1 Preparation and Presentation of Courtroom Testimony
3,2  Competency Testing
3.3 Proficiency Testing S

3.4  Performance of Analysis on Case Material é
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ldabo State Police
Forensic Services

Toxicology Section

Section Three

Ancillary Issues

3.1 Preparation and Pr esentation of Courtroom Testimony

3.1.1 Discuss proper demeanor and body language while test%\j@?m coutt.
312 Describe the fright-fight-flight response and how t@ﬁncome it.
313 Describe how a casefile should be reviewed'i\(preparation for testimony.
3.1.4 Describe the typical sequence of é\ t1on§ pursued during Ccross-
examination. << &
3.1.5 Discuss the implications of \&bv@g §
3.1.51 Stipulatio 0 @
3.1.5.2 Obj ectlon vel-g'
3.1.53 Obje Su&g dO
3.1.6 The tr amee sl uCQ mgly in a Mock Court Trial.

Indrcats\é%abi icf]

®m ?
Alcohol a er volatiles
QQ

-
QK Date of Completion Trainee

e

Trainer

3.1.7 References
1. Osgood, C. Osgood On Speaking. William Morrow: New York, 1988.

2. Weingarten, H. The Expert Witness: the Toxicologist in Court. pp. 225-
242, in: California Association of Toxicologists (CAT) Manual for
Analytical Toxicology Training, 1994.

3. Sannito, T. Nonverbal Comnunication in the Courtroom. Champion,
Sept.-Oct., 1985.
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Tssued: 12/02



Toxicology Program Training Manual

Idaho State Police
Forensic Services
Toxicology Section

Ww

Section Three
M

Ancillary Issues

W

3.2 Competency Testing

9

321 Competency Testing for Drug Toxicology 75
Upon the completion of training, the trainee should compieg\g)compeiency fest

consisting of >six (6) specimens. The specimens shot é@ ntain representative
commonly encountered parent drug and drug metabohte

@\
(<O Qﬁ
Date of Completion Tlaine% Q/\

20 o*

\® R
\Q
\&b OOQ \i(’

2 Rev. 1
Issued: 12/02




Toxicology Program Training Manual

Idaho State Police
Forensic Services
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Section Three

Ancillary Issues

3.2 Competency Testing

Q;%
: . O

3.2.2 Competency Testing for Alcohol and Other Volatiles \
Upon the completion of training, the trainee should co 1@1@ a competency test
consisting of 2six (6) specimens. The specimens shou ontain a wide range of

alcohol concentrations and a minimum of one %&gﬂhnonly encountered other

volatile. _ @Q *
| N
O OQ
ol

Date of Completion Trafnee X0 ~\J
SRS

3 Rev. 1
Issued: 12/02
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Idaho State Police
Forensic Services
Toxicology Section
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3.3 Proficiency Testing
3.3.1 Proficiency Testing for Drug Toxicology Q;%

The trainee should participate in the next issue of the ASQ&/LAB approved
FTC proficiency test. The FTC proficiency test is provi by the College of
American Pathologist (CAP) consists of three blood @wimens and one urine

specimen. (;0\0
O\
e riate speciments): A
Indicate appropriate specimen(s)
0 Uringp g g QO C)OQ &
[1 Blood . c)@ é& Q/é
S L
< \Q} N)
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332

9

Proficiency Testing for Alcohol and Other Volatiles . (7g)
The trainee should participate in the next issue of the proﬁcie% test approved by
ASCLD/LAB. For blood alcohol analysis, the traine@‘s wuld perform the

Department of Transportation (DOT) proficiency test.
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3.4 Performance of Analysis on Case Material S
Nt

3.4.1 Urine Drug Toxicology A\

Upon successful completion of competency testi @and when possible,
proficiency testing, the trainee should complete n Q than 72 case samples
under close supewlsmn For purposes of this procegsyclose supervision is defined
as on-going review of all data. The trainer will c&n these case reports.

Upon completion of 272 case samples anQagoc@@% rwork, the trainee can
begin unsupervised casework. Q/
<2° §
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.Y
. O
3.4.2 Blood Drug Toxicology ~
Upon successful completion of competency testi @and when possible,

proficiency testmg, the trainee should complete n \dg] than 50 case samples
under close supelwsmn For purposes of this procegsyclose super vision is defined

as on-going review of all data. The trainer will c@n these case reports.

Upon completion of 250 case samples an a so«‘@)@%}&eglwoﬂ( the trainee can

begin unsupervised casework. Q/
<2° §
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3.4 Performance of Analysis on Case Material A
- O°
\

3.4.3 Alcohol Analysis
Upon successful completion of competency testi @and  when possible,

proficiency testing, the (rainee should complete no than 33 case samples
under close supervision. For purposes of this procez%\c ose supetvision is defined
as constant supervision, The trainer will cosign @c} cg reports.

Upon completion of 233 case samples au‘@sso paperwork, the trainee can
begin unsupervised casework. Xe
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