Controlled Substances
Training Manual

1.0 Purpose
The following manual is to be used as a guide in training new criminalists in the analysis
of controlled substances. It may be used in its entirety or for just the se@tpns of interest.
Each section is to be used with the corresponding SOP found in the onfrolled
Substances SOP manual. Special thanks are given the Kansas Bt}é@u of Investigations for
their permission to use their manual as the basis for this man%a@

2.0 Procedure ‘\0
As each subsection is completed both the criminalist @he trainer will sign and date the
checklist. Once all training is complete then the ana@t willget a copy of the checklist
and the original will go to the QA/QC manage@@ 6 ith(the analyst’s other training

records.
3.0 General Laborator 0\\0®Q®\'®Q/
.0 General Laboratory Q \Q} 0

3.1 Safety Manual
Read safety manual, \6 \Q O
3.2 Quality Manual \(b @b
Read quality manué O\\
A\

33  Evidence PIOCG \
Review evi ur 1ding, but not limited to, evidence receipt and
checkout, ei ¢ IETS system

34  Demon ed 0 of theory and use of the various balances in the
Iabo@y mcludm 1t not limited to the operation of tare features and the
Aly calibration ¢ 1eck Read section 28B, pg 533 through 540, of Analytical

Q R mtsti v, by Skoog/West/Holler, 6™ edition.

Date of completion Cummahst CS 7/7/67// ;/{,f //d

Trainer

4.0 Marijuana |  : Eﬁ' 5//5;@ - chf?




4,1  Background reading
To include Idaho Code sections 37-2701 (n)(s) and 37-2707 d(27),
“Drug Identification Bible, 2002”. Pages 617-663.
Worksheets and reporting format.

MJ training.doc
TLC training.doc
Date of completion Criminalist
Trainer @6
.\0

Sections 4.2, 4.3, 4.4 and 4.5 are used with the Marijuana S@t.

4.2 Physical examination, SOP section 5.0.0 O
4.2.1 Microscopic examination of cystolithic and un'ﬁ@ulal hairs, seed structure.
42.2 Seed germination, SOP section 9.0.0 QA

(<O
Date of completion . ‘(Ei imj @é
| Q 1n

43 Duguenois Levine
SQOP section 7.0.0. % \®
0 .

A
Date of 00111{6@1\01 é\'}\ O, Q/ Criminalist
QQ Q)% Trainer

4.4 Thgﬁ,avel Chloma@gl aphy (TLCY

4.4.1 ic theory and SOP section 6.0.0
44Q& hloroform and Pet ether/ ether systems with fast blue BB.

Date of Completion Criminalist

Trainer

4,5  Hashish and Pipes
Order of analysis and reporting differences.
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4.6

4.7

4.8

Date of completion Criminalist

Trainer

Competency test
100 % correct analysis of various plant, and other, material. The competency test

will be provided by the discipline leader.

Date of completion Criminalist (7]

\
N

Trainer

‘9@

\O

Mock Court O
Purpose, layout and cuthue Q C)O

Date of completmn % mnnahst

6’0’ OQ Trainer

Cosi Casc—h?

Onghundred (100) and letter from frainer,

Qﬁ%ate of completion Criminalist

Trainer

5.0 Solid Dosage Drugs

5.1

Background reading
The Idaho Code, all of section 37-2700.
Drug Identification Bible, 2000. Applicable sections.
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Date of completion Criminalist
Trainer
5.2 Gas Chromatograph Mass Spectrometer (GC/MS)

5.2.1 Hewlett Packard GC/MS tutorial
5.2.2 Review of maintenance procedures and schedules

5.2.3 Review of documentation and filing system @9
5.2.4 HP Chemstation software 4\0
5.2.5 Review of various temperature programs é
5.2.6 Read GC training.doc and MS training.doc @
5.2.7 GC/MS SOP. -
2
Q
@ N
Date of completion Cyi (&\dllcs)bQ &
. (%'ail F Q/é
> S
O \ 0

5.3  Fourier Transforn InflaI?gv@becthO
5.3.1 Nicolet tutorial X
5.3.2 Nicolet Omni softw r
53.3 Review mamten @o edules, and documentation
534 Spechoscopy&@nn@ an{/ training.doc

‘\ 0(\ %
Dateiqégompletmne@ Criminalist
KOQ Trainer

%

5.4  Chemical color {spot) tests

5.4.1 Review Clark

5.4.2 Spot tests training.doc

5.4.3 Spot tests of known standards with various reagents.

Date of completion Criminalist
Trainer
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5.5 Phenethylamine family
5.5.1 Review Phenethylamine SOP.
5.5.2 Review CTMAMPH training.doc

Date of completion

5.6 Cocaine family
5.6.1 Read Cocaine SOP.
5.6.2 Review Cocaine training.doc

Date of completion

QO

Criminalist

Trainer
9

57 Opiates \(\ O

5.7.1 Review Opiates SOP%\,(D' 6

Q

@ '\Q’

Date of comp@l é} ,
(\
a0 &

%)
5.8 @sbxooms
5.8 Review Psilocyn/Psilocybin SOP

5.8.2 Review CTMHAL.doc
5.8.3 TLC analysis with T1

Date of completion

5.9 Pills, LSD, and general unknowns

Criminalist

Trainer

Crinyinalist

Trainer
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5.9.1 Review references i.e. PDR, Logo, etc. DEA and Idaho code scheduling
5.9.2 Review Extractions.doc and CTMHAL training.doc
Date of completion Criminalist

Trainer

5.10 Clandestine Laboratory Analysis (common)
5.10.1 Review analytical selection sequence.

5.10.2 Phosphorous
5.10.2.1 Sigma Kit @6
5.10.2.2 Other chemical and physical methods 4\0
5.10.3 Todine chemical and physical methods
5.10.4 Pseudoephedrine and ephedrine extractions and anal@q procedures
5.10.5 Methamphetamine extraction and analysis ‘\O
Date of completion Cmnu{ﬂvst Q*
&
%Qner C) é
5.11  Competency test @
100% correct identification ol"¢ontr ces from a variety of powders,
liquids, and or pills. Resuh@'ll B\Qtalﬁwfsmg all aspects of analysis including
at least one result ﬁo 1 i me able of producing structural
information, i.e. M mpetency test will be provided by the

discipline leadelx(\ Q/

Date of c@ml@ Q? Criminalist

Trainer
@Q
Mock court
Purpose, layout, and critique
Date of completion Criminalist
Trainer

5.13 Cosigned casework review
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One hundred (100} and ietter from trainer
Date of completion Criminalist

Trainer
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100‘0

2.0.0

3.0.0

4.0.0

#15
Standard Operating Procedures
For the Analysis of Liquid Pharmaceutical
Samples Using GC/MS

Background @6

Under normal circumstances quantification of a substance’s @ is not part of the
analytical scheme used by the Idaho State Police Forensic ]@o atories. By special request
this analysis can be performed. Cases involving suspect 1pering of liquid
pharmaceuticals are analyzed using this method. The lgagis for this method is the
comparison of peak areas between a reference sta of known concentration vs,
samples, By comparing the peak areas and utilizgng a sigiple ratio, one can determine if a
sample has been altered. The purpose of thi ishot to determine the exact
concentration of the samples; rather it is tO%GtGI 1 a sample has been altered
at all. The sample and the reference stae@ad I ared using the same technique.

Scope O {Q

Although the followmg proc I tested using Demerol (meperidine), the
principal behind it is soun w11 he analysis of other injectable
pharmaceuticals as long @ ference standards and solvents are used.

Equipment and ﬁt \&O
3.1.0 Gas Chx{ ;@’?
3.2,0 Refeﬁpes

co 1atN§ast

3 3.0 r pesticid e chloroform, or other appropriate solvent.
(b@olumetnc flasks (5 and 10ml),
Gas tight syringes in a variety of sizes. (2.5ml, 250ul, and 25ul work weil)

pectrometer (GC/MS) and corresponding software.
ed by Board of Pharmacy. Must be of the same listed

Sample and Standard Preparation
Typ:callv the concentranon of injectable pharmaceutlcals is such that they need to be
diluted ¥ #Ommmad in m‘dm not to overload the GC column or the

MS dete >j1 & :

4.1.0 1 : éu"m CLA’I( ;/cw " yreater than 10mg/ml then dilute the
! o 5 .1 using gastight syringes.

4.2.0 J' /QQ, \/ : cooooo oo add 500ul of solvent and any base or
i ' " id shake.

4.3.0 : - .cein a sample vial equipped with an

440 | g3 bé /QLQ

4.5.0 : o / ~dard and sample(s), calculate result.

Revision 0
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5.0.0 Calculation of Final Results
Using a simple ratio of areas calculate the relative response:

6.0.0

7.0.0

{Area of sample) X 100 = % sample relative to standard

(Area of Standard)

Conclusions

The results are to be reported as a relative percent of the standal%)@nded by the Board

of Pharmacy.

Notes and QA/QC @

7.1.0 Injector should have a split liner with a glass I plug

7.2.0 It is acceptable to use either manual or instpfment genelated integration, The
analyst must be consistent however in h{@ he m%g ation is applied if using a
manual method. Q

7.3.0 The reporting limit is (+/-} 15% (of%lcu @@se)

\Q @@Q/

Revision 0
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1.0.0

2l 0'0

3.0.0

4.0.0

5.0.0

#9
Opiates
Standard Operating Procedures

Background

Opium is the resin from the plant Papaver Somniferum. 1t has b sed for medicinal
purposes for at least 6000 years. Typically good quality opuna 11l contain ten to
fourteen percent morphine. Another natural opiate found ig-0pium is codeine,
Diacetylmorphine (Heroin), as the chemical name 1mph€gs a modified morphine
product. All the opiates are listed as controiled subst

Further information about opiates can be found in {\

“Drug Identification Bible”, 2002 Edition.

“Methods of Analysis”, IRS publication 3%@ v 6@

Scope

The following analytical pxocedme 0& the presence of opiates in
samples. Normally when analyz a sa é njtted as suspected heroin, only the
diacetylmorphine will be con@led

Equipment and Reagexf@ 0

The following pieceséDequ ntﬂ eused to 1HP"‘ R ETEE

310 AGCM $ = &p

3.2.0 FTIR 1@‘) @Lfncal U fLver—

3.3.0 Rcagé& gi% cﬁb 11010f01 b f :
e\tgsed :

Col %‘pot Tests
is, Mecke’s, and Froehde’s are som| _ IRPEIER
Q(een for the presence of opiates. "g ' @f o
Recipes for these reagents can be found in! (ﬁ ‘Q '
Drugs”, 2nd Edition, 1986. ‘

‘nay

GC/MS Sample Preparation and Analysns

5.1.0  Sample preparation (Heroin). ! a [/& U) ./
5.1.1 Samples and standards are extt -~ o r
5.1.2 Samples and standards are diSS\.‘ - ..vax acid, and then
made basic with NaHCO3. The ...uuon is extracted using an immiscible
solvent.

5.2.0 Other forms of opiates
By far the most prevalent, non-heroin, opiates are found in pills and to a lesser
degree in injectable pharmaceuticals. To analyze these samples see the Unknown

Revision 0
Date Issued 8/2002
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6.0‘0

5.3.0

SOP.

GC/MS analysis. The retention time of the sample should be within 0.04 minutes
of a valid MS scan from the standard. Refer to Gendrug and or GC/MS SOP for a
definition of a valid scan.

FTIR Sample Preparation Methods
Heroin “Panning” technique from NWAFS newsletter Vol. 12 No. 1.

6.1.0 Dissolve 100mg, preferably more, of sample (Black tar) in 5 mls of 10% HC1.
Filter through cotton or glass wool if necessary.

6.2.0 RBxtract with 5mls of chloroform. Discard the aqueous, acidig, layer.

6.3.0 Back extract with 5 mls of water. Save aqueous layer. R%@?r? combining both
aqueous layers. Discard chloroform, A\

6.4.0 Add sodium bicarbonate and extract three times wi%ﬁ mls of chloroform. NOTE
at this time the solvent can be evaporated onto K@and analyzed to yield heroin
base. May not yield good results due to the p@l01'phic nature of the base and
the base is sticky and it may be difficult to s a good KBr pellet,

6.5.0 Bubble HCI through the chloroform. ]@ﬁ a sodium sulfate column. May
be analyzed at this stage by drying r.

6.6.0 Using an air stream and heat, recr s%iize @g)in '&solvent exchange with
petroleum ether. Evaporate ont((élr. N Q{

6.7.0 The spectra of the sample més\be CQ@%W@ spectra of a standard that was
prepared using the same @cedu@ 00

(5\@ O ®)
(0\. @b Q
N <&
© &
SRS
O .0
o \© Q)%
Q{\ O

Revision G
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1.9.0

2.0.0

3.0.0

4.0.0

#7
Phenethylamine Family
Standard Operating Procedures

Background

The phenethylamine family of drugs include, but are not limited to, amphetamine,
methamphetamine, phentermine, ephedrine, pseudoephedrine, 3,4-MDA, and MDMA,
Almost all are controlled substances, or can be used to make conf@élied substances,
and can be identified by several different techniques currently pded by the ISP-
Forensic Service laboratories. General information can be fownd in numerous articles
(Microgram etc.) and books such as “Diug Identiﬁcatio@ le”, 2002 edition.

O

Scope _
The following analytlcal procedures are used t({®9 * - sence of
phenethylamines in samples, << '

Equipment and Reagents
The following pieces of equipment 0\\
analytes of interest.

3.1.0 A GC/MS and appr~
3.2.0 FTIR and appro- \
3.3.0 Polarizing mimo

- Aentify the

0(3 \ \{A W”.

Marquis, Lie ms s r} :

common spoklests 0 ((-) '_ SRR and

other re S can f(@ “Clr - ;f} ' g \ 8" 2nd
6.

Editio QQ

Color Spot Test \Q \&'

5.0.0 S Sample Preparation and Analy . {ULL
ither of two extraction methods can be ust. T@ _‘i une analyst’s discretion.

5.1.1 Basic Extraction. Place approximately s Jample into a test tube.
Dissolve with distilled water. Make bas: - .a1 Na2CO3 or another strong base,
Extract with petroleum ether, hexane, or other non-water soluble solvent.
Analyze on GC/MS. The standards are prepared using this method. **NOTE**
Amphetamine and methamphetamine basic extracts are volatile, If the extract
in the sample vial is allowed to completely evaporate then the analyte may be
lost. It is important to recap the sample vial with a new septa if the extract
needs to be saved for reanalysis or returned to evidence in a trace case where
all of the original sample was used.

5.1.2 Direct extraction. A small amount of the sample, approximately 0.01 g, is
dissolved in methanol or other appropriate solvent, and analyzed on the
GC/MS.

Revision 1
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6.0.0

5.2.0

GC/MS analysis, The retention time of the sample should be within 0.04 min
of a valid MS scan from the daily standard. **NOTE** Underivatized
ephedrine and pseudoephedrine cannot be separated using normal GC/MS
columns. To identify either separately, the sample must be analyzed using a
FTIR.

FTIR Sample Preparation Methods
When purification is necessary the following methods should be used in making KBr
pellets. Aliernative sample introduction techniques can be used when appropriate.

6.1.0

6.2.0

Amphetamine and Methamphetamine

6.1.1 Dissolve sample in water or dilute acid. Make ba 1ith Na2CO3, or
another strong base, and extract with petloleu &el or hexane. Wash
extract with water then dry through Na2SO <Bubble HC] gas through
solvent and collect the resulting crystals. % with additional
petroleum ether and let dry, Make KBK@ilet Compare against a
known HC] salt standard.

6.1.2 dl-Methamphetamine by PIT d @Q\ve ﬂ,
Dissolve sample in water ax&ék ith Na2CO3. Extract with
petroleum ether and dry exiract thifo 4 Add 2 drops of
phenylisothiocyanate(P nd 1 10 minutes. Decant solvent

and wash crystals wi deh %& Dly and make a KBr pellet
Compare with a th andard that was prepared using

this procedure, @)
6.1.3 Direct, Mlx.@”gll%ﬁﬁ&ﬂh KBr. Form into a pellet.
Ephedrine and Pseud §@’1 ?/

6.2.1 ué es pl@dure as 6.1.1 will yield the HCl salt,
6.2.2 “eb tai rm, dissolve the sample in water, make basic and
ith
O

eum ether or hexane. Evaporate the solvent and make
ompare against a known base standard.
le is a pill(s), crush and add methanol and shake well. Wait
approximately one hour and centrifuge. Place supernatant into a clean
test tube and allow too evaporate, Take crystals from side of test tube
and make a KBr pellet.

Revision 1
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1.0.0

2.0.0

3.0.0

General Unknowns
Standard Operating Procedures

Background and Scope
There are times when samples do not fit into a certain category. These procedures ate
designed to analyze these samples, examples of, which are pills, liguid pharmaceuticals,
and samples that do not give the expected results with scxeenmg @ . Whenever
possible, two different tests, and two different sampling events\will be employed in
confirming the presence of controlled substances, One of tl@‘{ests must provide structural
information, i.e. either MS or FTIR. %
.\Q
Equipment and Reagents Q@ L
The following pieces of equipment can be used{@ * e
analytes of interest. Yo OQ N /JL;/{O!/U v
2.1.0 A GC/MS and appropriate analytl Q : JCDQ g @4 i
2.2,0 FTIR and appropriate analytica TGN ’ e
230 Reagent, or botter, grade solyents. R, v |
& A NET
GC/MS Sample Preparatim)\@d A\Qym C) : S / 2 / i ‘7 '
3.1.0 Extraction. P DY /S '
3.1.1 P1llsUsu%1ppo@at % @ 02) :
othe wn§@ent &Ov@e@ _ o
3.12 P methand S
hnt é&“ N2 Q
3.1. 30$5Aq , including mj\
chl & 0the1 applopuate\
Methandlvashes can be injected
Q 5 Acidic or basic shakeouts can be ~ _ et to separate diluents or
KO other interferences. These A/B exliactions can be performed with
Q commercial products (Toxi-Lab tubes) or laboratory generated solutions.

3.2.0 Analysis.

3.2.1 Run sampies using a general unknown data acquisition method.

3.2.2 If a peak appears, perform a library search.

3.2.3 If a conirolled substance is recognized from a library search or other
means, then a standard is run if identity is to be confirmed. Library search
reports do not need to be retained in the case file.

3.3.0 Conclusions.

3.3.1 Confirmation. The retention time must be within 0.04 min of a valid scan
of the standard and the MS spectra must match. If both conditions are
satisfied then confirmation can be reported. :

3.3.2 Non-confirmation. If a standard is not available but the library search
produces a match then report the presence of the compound with a “not

Revision 1.0
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confirmed” statement,

3.3.3 Ifthe RT or MS do not match, or there is no peak at all, then report, “No
controlled substances detected”.

3.3.4 As with all cases it is up to the analyst to decide whether or not to report
non-conirolled substances,

4,0.0 FTIR Sample Preparation and Analysis Methods

4.1.0

4.2.0

4.3.0

4.4.0

%

@Q

Direct,

Powders may be ground with KBr and tun directly or analyzed using the

microscope attachment. Organic liquid samples may be placed on a window of

KBr or a commercial equivalent, <

Extractions XE)

4.2.1 The organic layer of the above extractions ma@e mixed with ground
KBr, evaporated and analyzed (do not us@hanol or other solvent

containing water).
4.2.2 Samples undergoing a basic ext:actloggﬁzly require bubbling with HCI gas
and filtering before HCI salt can b@ d and analyzed.

Analysis Q&
4.3.1 Analyze samples per FTIR @p O

4.3.2 Perform a library or liter 6@6 seaicl fél};esuitmg spectra.

Conclusions

4.4.1 Confirmation. 0 \Q Q@
If the spectra of e tan in P Forensics produced library and
sample matcl 1cal@espects the compound may be reported.

4,42 Non-confi
If a spectta q @»ensws produced library is not available but the
libla)gl t teh produces a match the presence of the compound

“not confirmed” statement.
443 0 s@ @h is found report the sample as “No controlled
qub £ esﬁ ted”.
\Q% The ana ay decide whether or not to report non-controlled

substances

Revision 1.0
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#14
Phosphorus
Standard Operating Procedures

1.0,.0 Background
The following set of procedures are used to identify elemental ph@%lorus Phosphorus is
typically found at clandestine methamphetamine laboratories. t(gﬁhough white
phosphorus may be found, red phosphorus is most often enéé\ tered due in large part to
its greater accessibility.

2.0.0 Scope \O
The following analytical procedures are used to @tif he presence of phosphorus. The
tests are listed in decreasing order of specifici he S procedure is the only one
that can be used, by itself, to confirm the prsenc orus. The “Sigma” kit has

two possible interferences and thus muﬁ)@e used inc ation with some other test in
order to identify phosphorus. The otliertest i

red screening fests.
3.0.0 GC/MS Confirmation

O

3.1.0 Equipment and 1ea@s
3.1.1 AGC/M 1 te@alytlcai software. Reference GC/MS SOP.
3.1.2 Test tube, and éﬁen burner _
3.1.3 cm%@m
3.2.0 Proc& _ : \f R
Thi @e fact that =1 - = }( {/-q" L/Ut) ©oo o while
hosphoms@1 t. Being so_ : w\ Gg 1 ST Siooatoa
@Gemvs. \ o
OQ 3.2.2 Conversion of red to Whi\ ' 2/ 0 /Z o= '
phosphorus into a test tubL_ . g S
phosphorus starts to emity, - {J
Remove from heat and imm,
'is present then the above stej
will boil and spit when addea
ignite upon exposure to air, Ti
hood.
3.2.3 Analyze the extract on the GC/l
presence of the P2, P3, P4 ions &
respectively) and compared toat -

N,

%

4.0.0 “Sigma” Kit
The Sigma 670 kit uses the principal that inorganic phosphorus will form a blue color

Revision |
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5.0.0

60 0.0

complex when reacted with an acidic molybdate solution and then reduced.

4,1,0 Follow the instructions provided with the kit excluding the spectrophotometer
since we do not care about concentration. The presence of phosphorus is
determined when the blue color is observed. NOTE., The red phosphorus found at
clan labs most often is recovered from matchbooks. Some of the glue can be
mixed in with the sample and it may take up to thirty minutes for the biue color to
develop.

4.2.0 Interferences
Arsenic and silica (quartz) give false positives with this test

(2

. -

Screening Tests A\O
o

5.1.0 pH shift.

Phosphorus, when added to iodine, will form f@!rlotlc acid in an aqueous solution

thus lowering the pH of the solution. @

5.1.1 Add the sample to water and me If the solution is acidic then

wash with water until it is n sample is neutral, add some

clemental iodine. Check f01 1 aci 1 §i{\ indicating the formation of

hydriotic acid. Run an 1@1&3/\&%@1

5.2.0 Scratch test
52.1 Smeara sma]l un 1€ @;mple on a piece of silicon carbide
sandpaper er $ @1 surface. Strike the smear with a safety
match. If en it is considered a positive test.
52.2 Caut101@ Too ho1us may ignite the paper as well as the

6 O(\ O\/
5.3.0 Ban
5.3 Pl ma ount of sample into a mortar and cover with methanol. Add
@ equal ax@nt (to sample) of potassium chlorate (KC103), Grind and mix
Q with pestle. Do not let the slurry dry out while grinding. Pour slurry into
KO folded bindle of weigh paper and let dry. Hit with a hammer,

5.3.2 Cautions: This test produces and detonates a contact explosive, thus
hearing and eye protection is necessary.

%

Conclusions

6.1.0 The GC/MS procedure by itself can give a positive confirmation,

6.2.0 The Sigma kit, plus one of the screening tests, can give a positive confirmation.

6.3.0 The Sigma kit alone, or any of the screening tests, can only give a presumptive
result.
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1.0

2.0.0

| Iodine
Standard Operating Procedures

Backgrmmd and Scope
Iodine islone of the essential ingredients in the production of methamphetamine using the
ephedrmc reduction method, The following methods, when used in cot@bination, can be
used to confinm the presence of iodine in samples typically found a destine
laboratorjes. The primary test is the Leuco Crystal Violet metho itself this test
cannot bé used to confirm the presence of iodine due to the pog@iblé false positive
reaction to oxides of manganese (MnO2 and MnO4). By usig any of the additional tests
the presénce of the intetferences is eliminated thus con g iodine, A full copy of the
Leuco Crystal Violet method can be found in StandardMethods for the Examination of
Water and Wastewater, 20™ Edition, 1998, Metho

)
Equipment and Reagents for Leuco Cryst@%’m}{@ é&
2.1.0 Equipment. (')

2i1.1  Flasks and stoppers. {Q §

21 1.2 Pipettors or glass p é s

220 Reagents All reagen ons@n b&ed up ot down from the following

recipes. @ g{
2.2.1 Stock lodmest ve 1.3081g of Kl into 1 L of distilled water.
2272 C11:ric

Q:Ld@\éoive 192.2g C6H8OT or 210.2g CEHSO7.H20 into

;ﬁl; st |
2.2 hydroxid | "'*"“T—Tt 1L
ﬁ witihwater. vE W@C’L/@ & i/ ? o

Q 2.2.2.3 Final Buffer. Mix 35 : :.: 0g
QO ammonium dihydro/ / / e REE
Q 2.2.3 Leuco crystal violet indica Sy - /2 o o
: 2.2.3.1 Add 200m] water, | . tris
(N,N-dunethylaml SRERI L S
each addition, "“*)
2.2.3.2 Dissolve 2.5g me/ T S A P SR
. 2233 AddBgCl2solut oo s
: than L5 withH2 . o way
i from light. s ' I Lo
| 224 Oxone. Potassmmr ' ' o into
1L of water.

3.0.0 Procedure for Leuco Crystal Violet
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4.0.0

Since our goal in using this test is only the identification of iodine and not the
quantification the following procedure has been shortened from the original. The
following recipe is based on a final volume of 100 mls for both standard and sample
solhtions. Using the same proportion of reagents the volume can be successfully
reduced. A test is considered positive if a violet color is developed. As with all
procédmcs a blank and a standard are run with every batch.
3.1.0; Standard and blank preparation. Add 0.25 mls of jodine standard to a 100 ml
t flask, Dilute with 50 to 75 mls of water. Add 1ml citric buffer and 0.5val
KHSOS5 solution. Mix and let stand one minute. Add Tml Leuco violet
indicator, mix, and dilute to 100 mls. Color will often dcveby immediately, If
not wait up to five minutes.
3.2,0: Sample Preparation. The most difficult part of this ax éz)@sm 18 judging how

much sample to use. It is easy to use too much s If this happens, a Light

blue-green- yellow color will develop instead o expected violet,

3.2.1 Solids. Place a small piece of sample volumetric flask. Dissolve
with 50 mi of water. Wait approx1 one minute. Saruple does not

3.2.2 Liquids. Place a small amo a volumetric flask. Dilute
with 50 to 75ml of water. col ple solution at this point
should be a very light 3 K eed@ ith the standard.

need to be completely dissolve ceﬁ s with the standard.

ine

Q
Coniplementary Methods for Qe% @Sm
i solid iodine is heated, violet fumes

4.1.0. Heat. When a capped 465 tub«-\ﬁm
are created. Conde on 1e into shinny grey crystals at the cool top
of the test tube d. The oxides of manganese that intexfere

with the Le yst od do not produce this effect.

Starch T Vg@ édl ution when added to staych paper produces a

blue-b Edlut ade from the oxides of manganese do not.

4.3.0, aé e turns to a violet color when added to an iodine
tion & olutions containing oxides of manganese do not produce
ffect.

(Q H Shift, Add sample to water and check pH, it should be neutral. Add red
phosphorus and let stand. Check for a drop in pH (<2).

0

4.2.0

‘3
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1.0

2‘0!0

#13
Todine
Standard Operating Procedures

Background and Scope &
Todine is one of the essential ingredients in the production of meth- @~ - : sing the
ephedrine reduction method. The following methods, whe= . - ° A\ S o sanbe
used to confirm the presence of iodine in samples #: @ & /% / ‘U“ g
laboratories. The primary test is the Leuce 7 - -7y 0 % S
cannot be used to confirm the presenc g i \Q '

PRz M

reaction to oxides of manganese (MnC 4 Q/\j N
the presence of the interferences is elim, - \@ s
Leuco Crystal Violet method can be foun : QO :

Water and Wastewater, 20™ Bdition, 19955 e

Equipment and Reagents for Leuc&(ﬁ\s\ (Q 0@@ .

2.1.0 Equipment.
2.1.1 Flasks and stoppa@

2.1.2  Pipettors or %@m%}b

2.2.0 Reagents. All1 sq@ @ e Sca L Loilowing
recipes. ‘R@ .
221 St di (@m%@ issolve 1. 30\ - e nto 1 L of distilled water.
222 (ibric Q‘ﬁ
{\ﬁ 2.2.1 1t16g?d Dissolve 192.2g C6HBO7 or 210.2g C6H8O7.H20 into

1 liter"of water.
OQ 2.2.2.2 Ammonium hydroxide 2N, Dilute 131ml of conc. NH4OH to 1L
QK with water.
2.2.2.3 Final Buffer, Mix 350ml 2N NH40OH to 670ml citric acid, Add 80g
ammonium dihydrogen phosphate (NH4H2PO4) stir to dissolve.
223 Leuco crystal violet indicator.
2.2.3.1 Add 200ml water, 3.2ml H2S04, and 1.5g 4,4',4'=-methylidynetris
(N,N-dimethylaniline) ** to a 1L brown glass bottle. Mix upon
each addition. ** NOTE** AKA Leuco crystal violet.
2.2.3.2 Dissolve 2,5g mercuric chloride (HgCI2) into 800ml water.
2.2.3.3 Add HgCI2 solution to Leuco crystal violet. Adjust pH too less
than 1.5 with H2S04 if necessary. Store for up to 6 months, away
from light.
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2.2.4 Oxone. Potassium peroxymonosulfate (KEISOS5). Dissolve 1.5 g into
1L of water.

3.0.0 Procedure for Leuco Crystal Violet

Since our goal in using this test is only the identification of iodine and not the

quantification the following procedure has been shortened from the original. The

following recipe is based on a final volume of 100 mls for both standard and sample
solutions, Using the same proportion of reagents the volume can be successfully
reduced. A test is considered positive if a violet color is developed. As with all
procedures a blank and a standard are run with every batch.

3.1.0 Standard and blank preparation. Add 0.25 mls of iodine ard to a 100 ml
flask. Dilute with 50 to 75 mis of water. Add 1ml citric\buffer and 0.5ml
KHSOS solution. Mix and let stand one minute, %, nil Leuco violet
indicator, mix, and dilute to 100 mls. Color Wlﬂ oteen develop immediately. If
not wait up to five minutes.

3.2.0 Sample Preparation. The most difficult palfs(?th s analysis is judging how
much sample fo use. It is easy to use todr ch@kypie If this happens, a light
blue-green- yellow color will devel Qst dOFth€ expected violet.

3.2.1 Solids. Place a small pleC@ i lumetric flask, Dissolve
with 50 ml of Watel app @n 1a ne minute, Sample does not
need to be compl 1ss . Prg€eed as with the standard.

3.2.2 Liquids. Place a ple into a volumetric flask. Dilute
with 50 to 75& Th or of the sample solution at this point
should b ell Ploceed as with the standard,

4.0.0 Complementary 1)56\9 r t ,ﬁetectlon of Todine

4.1,0 Heat. W e confaining solid iodine is heated, violet fumes
are 01 n%e f the fumes into shinny grey crystals at the cool top
of thé-fe w n be observed. The oxides of manganese that interfere

the Leuco @ al violet method do not produce this effect.

4.2, % tarch Test. A liquid iodine solution when added to starch paper produces a
blue-black stain, solutions made from the oxides of manganese do not.

% 0 Hexane Color Test, Hexane turns to a violet color when added to an iodine
solution, Once again solutions containing oxides of manganese do not produce
this effect.

4.4,0 pH Shift. Add sample to water and check pH, it should be neutral. Add red
phosphorus and let stand. Check for a drop in pH (<2),

Revision 0.0
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#
GHB, GBL, and 1,4 BD
Standard Operating Procedures

1.0.0 Baclkground
GHB (gamma-hydroxybutyrate ) is a controlled substance in Idah Sohile its precursors
GBL (gamma- butyrolactone) and 1,4 Butandiol (1,4 BD) are ngf,This is problematic in
that the interconversion of GBL to GHB and 1,4 BD to GHEKﬁsxmply pH dependant. In
aqueous solutions GHB and GBL will exist in equlhbuu%@ae relative concentrations of
each are also pH dependent.
The following analytlcal scheme was developed to @g{ate and identify GHB, GBL, and
1,4 BD while ensuring that GHB is not ploduce%hmg he process.

OK

The following analytical procedures ¢ cé%f/ 6’)% & S

related analogs in samples.

3.0.0 Equipment and Reagents
The following pieces of equij

3.10 A GC/MS and apgrdyt t@ S
teé;“/{(/ MM/@J

ot o

3.2.0 FTIR and appr
3.3.0 Reagent gl(éﬁs lom@ " a : S Da
TMS de o f//%//g)?_ ERRE

Ceulliﬁ{ o1 ‘&@’ 1(%

4.0.0 Screeni ests
4.1.0 T Spot Test * :
ure of Bromocresol green, Methys . o awagoints are tested with
Qaﬁnples A positive reaction for the preseuce ot GHB is one that turns green.
4.1.1 Bromocresol green
Mix 0.03g bromocresol green in 100 mL of 4;1 methanol: water. Adjust to
pH 7.0 with NaOH.
4,12 Methyl Orange
Mix 0.01g of methyl orange in 100 mL of methanol. Adjust pH to 7.0 .
4,13 Modified Schweppes
Solution A: mix 2.0g dextrose in 20 mL of water.
Solution B; mix 2.4g aniline hydrochloride in 20 ml. of ethanol.
Mix solution A & B and dilute to 80 mL with methanol.
4.1.4 Mix Bromocresol green solution with the Methyl Orange solutionina 1:1
ratio. Add 3 parts of this combined solution to one part of the Schweppes
reagent.

Revision 0
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4,20 Physical {ests.
42.1 Pure GBL and 1,4 BD are viscose liquids at room temperature. 1,4-BD
will solidify when placed in a refrigerator (4C) while GBL will not.
4,22 GBL is soluble in chloroform and 1,4 BD is not.

430 GC/MS
Add concentrated Sulfuric acid to aqueous sample, extract with chloroform and
analyze. If GBL is detected then proceed with conﬁlmatlonal GC/MS.

Recipes for other reagents can be found in “Microgram, Vol X@& No.1 January
20027, A

convert to GBL in the heated
e injection.

(GHB cannot be analyzed directly on a GC/MS as it

5.0.0 GC/MS Sample Preparation and Analysis
injector port. GHB must be derivatized with BS 2

5.1.0 1,4-Butandiol g{
511 Ifpure 1,4 BDis suspecte@hen& @methami and inject into

GC/MS. \ 2
5.1.2 In aqueous sampl {Dthe %1 trations of 1,4 BD are high enough, then
the 1,4 BD may be obseped in oroform extract.

-2 d\sl thandl, and analyze.
i STFA as per 5.3.3.
52.0 GBL

5.2.1 F\)@t @ &&ﬁle with chloroform and analyze.

530 G
$ Extract g ggus samples with chloroform, discard chloroform.
Dry dowil aqueous layer with nitrogen or dry air. Sample can be warmed
OQ to expedite drying as long as the temperature remains below 60 C.
< Once sample is completely dry then add 100-200 ul of BSTFA, Cap
sample and heat at 60-70C for 15-20 minutes.
5.3.4 Add ethyl acetate and analyze on GC/MS.

5.1.3
5.14

%

6.0.0 FTIR
Aqueous samples are defined as clear, colorless liquids that appear to be water. This

doesn’t include sodas, sport drinks, etc.

6.1.0 1,4-BD.
If suspected to be pure, run as a liquid sample, i.e. liquid cell, salt windows
Gemini, ATR etc.
6.2.0 GBL

Revision 0
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7.0.0

6.2.1 If pure, then analyze as a liquid.

6.2.2 If aqueous, extract with chloroform. Discard aqueous layer. Evaporate off

chloroform and run as a liquid.

6.3.0 GHB
6.3.1 Ifsolid, analyze as a KBr pellet.
6.3.2 If aqueous, extract with chloroform. Discard chloroform. Evaporate to
dryness and run as a KBr pellet.

Schieme
7.1.0  Solids. ®6
7.1.1 Run color test ‘\O
7.1.2.1 If color test is negative, dissolve in Methanol@ analyze on GC/MS.
7.1.2.2 If color test is positive, skip to 7.1.4. %)
7.1.3  If GC/MS is negative then analysis is ¢ 1%‘?6&3
7.1.4 1If GC/MS has GBI then derivatize oa}mal sample with BSTFA and
analyze on GC/MS as per sectlonéﬁ 3 gd 5.3.4. Or run sample on

FTIR. Q
«° (,0 &

720 Clear, thick liquids, <
7.2.1 Place 1-5 mls of the sa{g&

solidifies, extract 1et i
indicate the pres pi0 i
7.2.2 If sample 1em®§ section 7.3.0.
7.3.0 Aqueous samp O\\® &Q/
7.3.1 Perf col \iest
732 ya ¢ sample with concentrated H2S04 and extract with
hioro @ze the chloroform layer with GC/MS. If results are
Onegat f@. then proceed with section 7.3.3. If GBL is present then
\S skip to h 7.3.4, If 1,4 BD is present then report.

If results Trom 7.3.2 indicate the presence of 1,4 BD then report. If results

KQQ were negative then take a portion of original sample and dry down with
Q 7.3.4 Take a portion of original sample extract with chloroform. Analyze

 chloroform layer with GC/MS. Report GBL if found.
7.3.5 Take aqueous layer from 7.3.4 and analyze using sections 5.3.2 through
5.3.4.
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1.0.0

2.0.0

3.0.0

4.0.0

#12
GHB, GBL, and 1,4 BD
Analytical Methods

Background

GHB (gamma-hydroxybutyrate ) is a controlled substance in IdahpSghile its precursors
GBL (gamma- butyrolactone) and 1,4 Butandiol (1,4 BD) are & %‘hls is problematic in
that the interconversion of GBL to GHB and 1,4 BD to GH ﬁ%nnply pH dependant. In
aqueous solutions GHB and GBL will exist in equiiiblu%@ue relative concentrations of
cach are also pH dependent.

The following analytlcal scheme was developed to Qg&f'ate and identify GHB, GBL, and
1,4 BD while ensuring that GHB is not produce@mg he process.

Scope % gl;%
The following analytlcal plocedmcs axe tO,Q Q/@e presence of GHB and its

related analogs in samples. @

Equipment and Reagents
The following pieces of equg&nt ahvbe o identify the analytes of interest.

3.1.0 A GC/MS and a %oﬂwaw. Reference the GC/MS AM.
3.2.0 FTIR and appl@I te %yt /@ are, Reference the FTIR AM.,
3.3.0 PH paper

340 ACS g1 @10@: acetate, methanol, ethanol, H,SO4, BSTFA (with
1% T {b tizing reagent. *NOTE the BSTFA is available
1t Corporation

pre n@cd

3.5.0 &%ﬂed or water.

3.6.0 S grade or be er of the following solid reagents; bromocresol green, methyl
orange, dextrose, aniline hydrochloride, sodium hydroxide. NOTE, aniline is

QK acutely toxic handle with care.

Screening Tests
4.1.0 Color Spot Test
A mixture of Bromocresol green, Methyl orange, and Schweppes reagents are tested with
samples. A positive reaction for the presence of GHB is one that turns green.
4.1.1 Bromocresol green
Mix 0.03g bromocresol green in 100 mL of 4:1 methanol: water. Adjust to
pH 7 with NaOH.
4.1.2 Methyl Orange
Mix 0.01g of methyl orange in 100 mL of methanol. Adjust pH to 7.
4.1.3 Modified Schweppes
Solution A: mix 2.0g dextrose in 20 mL of water.

Page | of 4
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5.0.0

6.0.0

Solution B: mix 2.4g aniline hydrochloride in 20 mL of ethanol.
Mix solution A & B and dilute to 80 mL with methanol.

4,14 Mix Bromocresol green solution with the Methyl Orange solution in a 1:1
ratio. Add 3 parts of this combined solution to one part of the Schweppes
reagent.

42,0 Physical tests.
4,2.1 Pure GBL and 1,4 BD are viscous liquids at room temperature. 1,4-BD
will solidify when placed in a refrigerator (4°C) while GBL will not.

4.2.2 GBL is soluble in chloroform and 1,4 BD is not. @6
O

430 GC/MS N
Add concentrated Sulfuric acid to aqueous sample; €tract with chloroform and

analyze. If GBL is detected then proceed with (‘6 rmational GC/MS.

Recipes for other reagents can be found in “Micr; @%m ol XXXV, No.l Jamuary 2002”.

GC/MS Sample Preparation and Aml% OQ &

GHB cannot be analyzed directly on a G welt to GBL in the heated
injector port. GHB must be deuvatlzsé\ ith E\SF re injection.
N\

5.1.0 1,4-Butandiol Q \Q) 9
5.1.1 Ifpurel,4 Bpggus& d tl ute with methanol and inject into
GC/MS.
512 In aque oncentl ations of 1,4 BD are high enough, then
the 1 8 Ved in a chloroform extract.

5.1.3 I{@WI pl agdd methanol, and analyze.

5.14 tlzed with BSTFA as per 5.3.3.

5.2.0 @A 9
@:2.1 Extract, ot dilute if pure, with chloroform and analyze.

Q&% GHB
5.3.1 Extract aqueous samples with chloroform, discard chloroform,
5.3.2 Dry down aqueous layer with nifrogen or dry air. Sample can be warmed
to expedite drying as long as the temperature remains below 60 C.
5.3.3 Once sample is completely dry then add 100-200 ul of BSTFA. Cap
sample and heat at 60-70C for 15-20 minutes.
5.3.4 Add ethyl acetate and analyze on GC/MS,

FTIR

Aqueous samples are defined as clear, colorless liquids that appear to be water. This
doesn’t include sodas, sport drinks, etc.

6.1.0 1,4-BD.

Page 2 of 4
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7.0.0

If suspected to be pure, run as a liquid sample, i.e. liquid cell, salt windows
Gemini, ATR etc.

6.2.0 GBL
6.2.1 If pure, then analyze as a liquid.
6.2.2 If aqueous, extract with chloroform. Discard aqueous layer, Evaporate off
chloroform and run as a liguid.
6.3.0 GHB
6.3.1 If solid, analyze as a KBr pellet.
6.3.2 If aqueous, extract with chloroform. Discard clﬂor@m. Evaporate to
dryness and run as a KBr pellet. (@)
A\
Scheme @
7.1.0 Solids. %
7.1.1 Run color test \
7.1.2.1 If color test is negative, dissolve i eth nol and analyze on GC/MS.
7.1.2.2 If color test is positive, skip to
7.1.3  If GC/MS is negative then si S®3
7.1.4 1f GC/MS has GBL then deyivati lef &mple with BSTFA and
analyze on GC/MS as\g&’sec&@s 5@ d 5.3.4, Or run sample on
FTIR. o K
Q \Q)
7.2.0 Clear, thick llqulds

SOlldlﬁ tra \v1t1 1anol and analyze with GC/MS. If results

indicafe: L proceed to section 7.3.4 and 7.3.5.
722 If &&‘ple in qu1d go to section 7.3.0,

)

7.2.1 Place 1-5 f tl 1 the freezer for fifteen minutes. If it
%%B

7.3.0 Aqudahs samples
Perforn - test,
@3 2 Acidify aportion of the sample with concentrated H,SO; and extract with

%

©

chloroform. Analyze the chloroform layer with GC/MS. If results are
negative for GBL then proceed with section 7.3.3. If GBL is present then
skip to section 7.3.4. If 1,4 BD is present then report.

7.3.3  Ifresults from 7.3.2 indicate the presence of 1,4 BD then report. If results
were negative then take a portion of original sample and dry down with
nitrogen and heat (60C). Extract with methanol and analyze with GC/MS.

7.3.4 Take a portion of original sample extract with chloroform. Analyze
chioroform layer with GC/MS. Report GBL if found.

7.3.5 Take aqueous layer from 7.3.4 and analyze using sections 5.3.2 through
5.3.4,
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1.0.0

2.0'0

3.0.0

4.0.0

#10
Balance Calibration
Standard Operating Procedures

Background and Scope

In order to ensure the integri” . e reported weights of controlied substances
each laboratory within th . .~ * > Police system maintains a set.of weights
that are used to verify * . *1l balances and scales fogated in each
laboratory. ; (}/ : A\O

> . N

Equipment g\\ﬁ/ ' A _ ?Q

Onesetof / + o n Ut “weights must be NIST

traceablr - \:};\) L /:\\\‘ S ' ('O\
IR R SO

LN & @ S

Pr 7 . oxﬁ O OQ

C \ O o J\} - B <( _ C) &'.gainstasetof

kne om0 @ émze reference. A

balanc. : o only needs to have its

calibratio. SRR QO K Qused Balances not in
service do n. \@ \(s\\' ;

3.1.0 Each b oTM weights as reference. This
set shoula . \Q O Sf samples that will be measured on
cach balance. Q \ Q/ ypical top loader 1g, 100g, and 2000g
weights wo s allowable deviation from the standard
weights \/ o, which ever is greater.

3.2.0 Each 11 4 log sheet for each balance in use. The log

11[ ce identification, the weights used, their indicated

ht whethe not the observed weight is within the tolerance of the
Q alance, he analyst and the date on which the check was performed.
3 Once a year an independent vendor will calibrate each balance.
4.0 An independent vendor will recertify each weight set on a yearly basis,

Consequences

If a balance fails a monthly calibration check, the check is repeated. If the balance
still fails then it will be taken out of service until it can be recalibrated or repaired.
The balance should be tagged indicating that it is out of service.

Revision 2
Daie issued 5/23/03
balcalsop



Idaho State. 7 ce/ g,
Forensic Se | //,g/mw 7,
T

Approval for Quality System (

%& N

\Qo © <<§

Discipline/Nam &@& D@}r@ﬁ # 10 Balance Calibration Verification
Analytical Method
OQ

Revisiog Number: 2.1

Issue Date: 01/12/2007

APPROVED BY: // /ﬂ v é&m //W ) / /////ﬁ ;

Quality Managé Date Signed

Rev. 0
Issue 8-10-2006



#10
Balance Calibration Verification
Analytical Method

1.0.0 Background and Scope
In order to ensure the integrity of the reported weights of controlled substances
each laboratory within the Idaho State Police system maintains a set of weights
that are used to verify the calibration of all balances and scales lo@gd in each

laboratory. é\o
2.0.0 Equipment %)
One set of ASTM Class 2, or better, weights. These wagoh?s must be NIST

traceable and certified at the time of purchase,

i\
3.0.0 Procedure @

Once a month each balance is to have its ¢ &)Ati @gc d against a set of

certified NIST traceable weights. Result@le to gré in a log for future

reference. A balance that is mﬁequ tSb‘use %s@&noe a month, is required
to have a calibration check imme th ance is used. Balances not
in service are not required to hayea ¢ kggq -

3.1.0 Each balance is chec sing'e TM welghts as reference. This
set should span t ec\@' of samples that will be measured on
each balance. an@« typical top loader 1g, 100g, and 2000g
weights wol smfg et e allowable deviation from the standard
weights e 0& on0. W%, which ever is greater.

; a log sheet for each balance in use. The log

3.2.0 Eachl l%lat '&'
sheet@ he e identification, the weights used, their indicated
1t, whe ot the observed weight is within the tolerance of the
(balance, the analyst and the date on which the check was performed.
3. Once a year an independent vendor will calibrate each balance.
Qﬁ An independent vendor will recertify each weight set on a yearly basis.

4.0.0 Consequences

If a balance fails a monthly calibration check, the check is repeated. If the balance
still fails then it will be taken out of service until if can be recalibrated or repaired.
The balance shall be tagged indicating that it is out of service.
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#8
Psilocyn/Psilocybin Mushrooms

Standard Operating Procedures
1.0.0 Background

Psilocyn and psilocybin are related tryptamines that are found in 1 species of
mushrooms. The mushrooms have been used in religious cer el s for at least 3000

years by the native peoples of Mexico and Central Ameuca cyn and psilocybin are
schedule one hallucinogens. More 1nf01matm" R %Q ugh the “Drug
Identification Bible 2002” _ R

2.0.0 Scope ‘:- ?’“D‘\ Y ""\{\ o QN
The following proci ..} -7 Q* - ilocybin from
mushrooms, S

3.0.0 Xguipment and Reé,} Q//~ _ 0\\

The following equipﬂ} [T Q Cterest,
310 AGC/MSand o N 7 o MCIMS SOP,
3.2.0 Reagent grade:"{ : \Q' ' \Q . e
4.0.0 Color Spot Test '*
4.1.0 “Weber test \(\ <<’/\
4.1.1 %mv . R
4.1.2 % g : Troano —..x ui€ addition of a Fast blue
 _..aunorange-red within a couple of minutes if
@ psﬂocu ybm is present.
Remove some of the liquid to another well and then add a drop of
Q) concentrated HC. A positive test is one that turns a blue-green color.
QK 4.1.4 Negative and positive controls need to be run with each batch, and the
results documented in the case notes.

5.0.0 GC/MS Sample Preparation and Analysis
5.1.0 Extraction.

5.1.1 Grind up sample with mortar and pestle.

5.1.2 Mix approximately 0.2 grams of sample per 2-3 mls of methanol, cap,
shake, and let stand for at least 30 minutes. NOTE At this stage the
methanolic extract may be injected into the GC/MS.

5.1.3 Centrifuge and decant solution into clean test tube Cap and place into
freezer for af least one hour.

5.1.4 Remove from freezer and immediately add equal volume of acetone and
mix.

Revision 2
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4.0.0

5.1.5 Centrifuge, decant, and if necessary concentrate the supernatant.
5.2.0 Analysis.
5.2.1 Run samples on GC/MS using a split or splitless data acquisition method
depending on the sensitivity of the instrument.
5.2.2 Compare with standard of either psilocyn or psilocybin. NOTE psilocybin
breaks down into psilocyn in the hot injection port of a GC
5.3.0 Conclusions and Reporting,
5.3.1 Confirmation. The retention time must be within 0.04 min of a valid scan
of the standard and the MS spectra must match. If both conditions are
satisfied then confirmation can be reported as “Contains psilocyn and/or

psilocybin”. %)
&
Thin Layer Chromatography ~\
Q}FI system (10mls

If differentiation of psilocyn and psilocybin is required ¢
methanol + 7 drops of NH4OH), developed with PD 7 worls well.

0 . K
X a8
> L
\600\/
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1.0.0

2.0.0

3.0.0

4.0.0

5.0.0

#6
Lysergic Acid Diethylamide
Standard Operating Procedures

Background S o o _ _
L.SD was originally synthesized frony -~ -, | ; G
purpurea. Street 1L.SD is found most| - - L 5® f?@/ v Dj R
sugar cubes, candies like “Sweet Tar - . 0 QO i
on small pills called microdots. Tt is | o ' '
presence of light and heat, because q
wrapped it metal foil. |

Scope |
The following analytical plOCGdHlGS
acid diethylamide (LSD).

Equipment and Reagents
The following pieces of equlpmentl \CJ
3.1.0 A GC/MS and appropuat

3.2.0 Ultraviolet light box (s v Je

3.3.0 Thin Layer Cinomat ) s dnd tank.

Ultraviolet (UV) Test \\®

Although by no me eﬁ &cst can be used as a presumptive test, Place

the evidence und el 16 u ected LSD should glow a light violet-blue.

This test is es \Zl ly n§eful i entlfymg which side of a sugar cube, or candy,

has been spll@i wi @ common for white paper to reflect the UV and
SD

appear v, “l'é; even wit
Lt by

G(& Sample Preparation and Analysis
Sample preparation. As with all GC analyses it may be necessary to

?oncentratc the extracts from either of the following methods; this is done by
blowing a stream of air, or other suitable gas, over the top of the solvent, Do not
heat! '

5.1.1 “Window panes”, blotter paper, and pulverized microdots can be extracted
directly with reagent grade methanol. Place sample in a test tube and add
just enough methanol to cover sample. Shake and then let soak for at least
an hour. Microdots should soak overnight if possible. Centrifuge if
necessary and analyze. |

5.1.2  Sugar cubes and “Sweet Tarts”. Check under UV to find the side that is
suspected of being spiked. Scrape off upper layer until approximately one
half of the sample, has been used. Dissolve in water and make basic.
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Extract with chloroform. Analyze on GC/MS. Using the extraction
procedure in 5,2.2, without the derivatizing agent, also works well.

5.1.3 Due to the typically dilute nature of LSD samples, the GC should be set to
splitless mode. The injector liner may have to be changed to a splitless
model depending on the sensitivity of the particular MS being used. The
retention time for LSD is concentration dependent. A series of standards
of varying concentrations may have to be run in order to achieve the
standard 0.04 minute retention time window.

5.2.0 TMS Derivative
At times, it may be necessary to derivatize weak LSD samples, The
following is a summary of one possible method. (%)

52.1 Reagents . 0®
Ammonium hydroxide (NH40H) A\
Methylene chloride, chloroform, or ethyl Kér as solvents
MSTFA N-Methyl-N-trimethylsilyl roacetamide

BSTFA bls(tl1methylsﬂyl)tuﬂumoéﬁmide

5.2.2 Procedure
Place sample in concentrated Iﬁ( et soak for at least ten
minutes. Add 200 ul of sol n @ epaiate and evaporate

the solvent. Add 30-200 ubof eithe or BSTFA. Analyze
on the GC/MS 1001(;11&& the('\&S @tlve
6.0.0 TLC Analysis \Q
A T1 system followed b@ QIOI elopment works well for LSD.
Other appropriate solva st & chlorofmm/methanol and acetone,
e e

may also be used A h n spotted with the sample extract, blanl,
and a standard &em at least three quarters of the way up,
remove the pl nd 1th UV and then develop with PDMAB. A

purple 00101 EBoui el th LSD
6.1.0 eclpe or T&dmps of ammonium hydroxide per 10ml of

(@iethanol,
6. The ratio of chloroform to methanol is 9/1.
Qﬁ\ PDMAB is 1gram of p’dimethylaminobenzaldehyde in100m] of ethanol
and 10m1i of conc. hydrochloric acid.

7.0.0 Color Spot Tests
Marquis, grey color
Mandelin’s, grey color
PDMAB, purple violet color
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1.0.0

2.0.0

3.0.0

4.0.0

5.0.0

#6
Lysergic Acid Diethylamide
Analytical Method

Background

LSD was originally synthesized from lysergic acid found in the fungus claviceps
purpurea. Street LSD is found most often on blotter paper. It is also found on
sugar cubes, candies like “Sweet Tarts”, gelatin squares called wi panes, and
on small pills called microdots. It is most often ingested. It breaksdown in the
presence of light and heat, because of this the samples are m sboften found
wrapped it metal foil. %

Scope ‘\O
The following analytical procedures are used to ﬁ n&w presence of lysergic
acid diethylamide (L.SD),

C)OQ

Equipment and Reagents
The following pieces of equipment cap c 1@?0 the analyte of interest.
3.1.0 A GC/MS and app10p11at Refelence GC/MS AM.
3.2.0 Ultraviolet light box (SI

3.3.0 'Thin Layer Clnomat ph ( es and tank.
34.0 Al chenncais Wl etter

Ultraviolet (UV) O &
Although by noJ s %@ 'ﬁ/s test can be used as a presumptive test. Place
the evidence 1&?& th . uspected LSD should glow a light violet-blue.
This test is e@ecia@ seQ% identifying which side of a sugar cube, or candy,
has bee ’@\ked with L t is common for white paper to reflect the UV and

qppe@@lolet even without LSD.

(C/MS Sample Preparation and Analysis

1.0 Sample preparation. As with all GC analyses it may be necessary to
concentrate the extracts from either of the following methods; this is done by
blowing a stream of air, or other suitable gas, over the top of the solvent. Do not
heat!

5.1.1 “Window panes”, blotter paper, and pulverized microdots can be extracted
directly with reagent grade methanol. Place sample in a test tube and add
just enough methanol to cover sample. Shake and then let soak for at least
an hour. Microdots should soak overnight if possible. Centrifuge if
necessary and analyze.

5.1.2  Sugar cubes, “Sweet Tarts” or other candy. Check under UV to find the
side that is suspected of being spiked. Scrape off upper layer until
approximately one half of the sample, has been used. Dissolve in water
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and male basic. Extract with chloroform. Analyze on GC/MS. Using the
extraction procedure in 5.2.2, without the derivatizing agent, also works
well,

5.1.3 Due to the typically dilute nature of LSD samples, the GC should be set to
splitless mode. The injector liner may have to be changed to a splitless
model depending on the sensitivity of the particular MS being used. The
retention time for LSD is concentration dependent. A series of standards
of varying concentrations may have to be run in order to achieve the
standard 0.04 minute retention time window.

5.2.0 TMS Derivative

At times, it may be necessary to derivatize weak LSD samples. The
following is a summary of one possible method. ‘\Q
5.2.1 Reagents C

Ammonium hydroxide (NH4OH) %)

Methylene chloride, chloroform, or eth er as solvents
MSTFA N-Methyl-N- tnmethylsﬂy uoroacetamide
BSTFA bls(tnmethylsﬂyl)tl1ﬂu%§cet mide

5.2.2 Procedure Qj
Place sample in concentrat ﬁﬁ &soak for at least ten
minutes. Add 200 vl of so@ent dct~Separate and evaporate
the solvent. Add 30 2 S\ of A or BSTFA. Analyze
on the GC/MS Io or ge ivative.

@ & oY

6.0.0 TLC Analysis \(b G

A T1 system followed evelopment works well for LSD.
Other appropriat n m as chloroformy/methanol and acetone,
may also be used @ @f been spotted with the sample extract, blank,
and a standazd\ t vent has risen at least three quarters of the way up,
remove th a@ .@k with UV and then develop with PDMAB. A
purple @ should e\@ with LSD.
6.1.0 e recipe for TI'1s 7drops of ammonium hydroxide per 10ml of

%Q methanol.

The ratio of chloroform to methanol is 9/1.

3.0 PDMAB is 1gram of p’dimethylaminobenzaldehyde in100ml of ethanol
and 10ml of conc. hydrochloric acid.

7.0.0 Color Spot Tests

Marquis, grey color
Mandelin’s, grey color
PDMAB, purple violet color
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8.0.0 History

Revision #  Issue or review date History Author or Reviewer
0 11/02/01 Original Issue D.C. Sincerbeaux
i 8/27/02 Scope & add # D.C. Sincerbeaux
2 9/13/05 6.0.0 added blank D.C. Sincerbeaux
3 1/12/07 Changed name, added pg #’s & hist

D. meerbeaux
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1.0.0

2.0.0

3.0.0

4.0.0

5.0.0

#5
Marijuana
Standard Operating Procedures

Background

Marijuana (Cannabis Sativa) has been used for its sedative, euphoriant and
hallucinogenic properties for over 3000 years, Written references to it date back to 2700
BC. It is primarily smoked but can be taken orally. The active co @)und delta-9-
tetrahydrocannabinol (THC) is most concentrated in the resin tl{ btained from the

flowers of the female plant. It is imperative that the analyst miliar with the current
Idaho code as it pertains to the legal definition of 111aruu%Q)
Scope ‘\O
The following analytical procedures are used to firm he presence of marijuana in
plant material and re~idne samples The proc posed of a series of tests, none
of which by themse - - : '-‘"“((1_ n ut taken in combination are
considered specxﬁq /WJ Q? /' . - FC/MS is not routinely
applied to marijuar ..:; /7\ ‘@ . specific for THC.
-:-__--,QO-Q}_ - :
Equipment and I CX@ Aé\:% O
3.1.0 Stereomic . ANFSRY () A
3.2.0 Thin laye" Y, X 0 T
33.0 Aqueous, N\ @ . oo -beused as a substitute)
3.4.0 Petlolem \Q XY 2,5t ene, and chloroform,
350 GCOMS| NO OQ : o
5 / 07
Solvent E t@ 0(\
4.1.0 -
@\1 1 :ibe.
OQ412 B A e
QK 4.1.3  Use extract av. . ' E - mugquenois-Levine.
4,1.4 Retain small amount of unuseu ov.. .~ lank.
4.2.0 Residues
4,2.1. Flush pipe or item(s) containing suspected residue with appropriate
solvent and collect solvent in test tube (item(s) may also be swabbed).
4.2.2. Use exiract for thin layer and/or modified Duquenois-Levine.
4.2.3. Retain small amount of unused solvent as blank.
Microscopic Examination

5.1.0 Plant material is examined using a stereo microscope for the following
characteristics:
5.1.1 Cystoliths and/ or Cystolithic hairs — Small “bear claw” shaped hairs with
bases of calcium carbonate. The cystoliths and hairs are located on the
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5.2.0

6.0.0 Thin Layer Chromatography

6.1.0

6.2.0

6.3.0
6.3.0

7.0.0 Modified Duquenois-Levine

7.1.0

7.2.0
7.3.0
7.4.0

7.5.0

8.0.,0 R

topside of the leaf or leaf- fragment.

5.1.2 Unicellular hairs — Fine hairs located on the underside of the leaf or leaf-
fragment. Note Unicellular hairs are not always observed on the leaves
from the budding parts of the marijuana plant.

Seeds are examined using a stereomicroscope for the following characteristics:

5.2.1  Veined shell.

5.2.2 Ridged edges.

5.2.3 Point on one end and dint on the end of plant attachment.

9
Spot a small amount of solvent extract onto a thin layer @%& along side of a

marijuana standard and a solvent blank.

Develop the plate using one or more of the follo Q)Snobﬂe phases:

6.2.1 Hexane/diethyl ether 4:1 (petroleum etl Y%?xay be substituted for hexane).
6.2.2 Chloroform or Toluene.

6.2.3 Petroleum ether/methanol 95:5 (1%@ is suspected)

Visunalize by spraying the plate with F. Iue. salt solution.

Compare results of unknown to tho@ @@ ,Qlotocopy the plate for the

case file, @ \ Q/

In a test tube containin LW t pmated solvent extract, mix 2-10
drops of Duguenois ¢ n amount of concentrated HCI.

Let stand Y2 to 3 es @ color change.

Add chiorofor g{

Observe if t pl ﬁ@o 'Sss ers into chloroform layer, * Note* Transferring
the solutl E@ to a clean test tube before the addition of
chlorofors e color interference from chlorophyll.

A bldok ar% @need to be run with each batch and the results recorded in
@ase not O

s and Reporting

ositive test shall be defined as the following:

1.0

8.2.0

8.3.0

Microscopic

8.1.1 Observation of cystolithic hairs on the leaf and/or the presence of
characteristic seeds.

Thin Layer

8.2.1 Presence of a red spot with migration distance consistent with the red THC
spot of the standard.

8.2.2 Negative blank.

Modified Duquenois-Levine

8.2.1. A purple* color developing after the addition of the HCI (*color may very
from blue to reddish purple depending on the sample).

8.2.2. Transfer of the color into the organic layer after the addition of
chloroform.
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9.0.0

10.6.0

11.0

A positive result shall be defined as the following:
8.4.0 Positive microscopic, single TLC system, and modified Duquenois-Levine.
8.4.1 Report as “contains marijuana, Schedule I”.
8.5.0 Negative microscopic. Positive modified Duquenois-Levine and two positive
TLC systems,
8.5.1 The conclusion should contain the words “contains, marijuana, and
resins.”
Germination
Marijuana seeds without THC are only controlled if they are fertile. The germination test
should only be performed if it has been determined that the seeds do not contain THC.
*Note* In determining the presence of THC, soaking the seeds forgp to thirty minutes in
petroleum ether /hexane, does not effect germination rates. . ()
9.1.0  Wrap a minimum of 10, to a maximum of 100 seeds, 3 moist paper towel and
place in a covered container. The container is then placeg-ifa'safe dark place for 14 days.
9.2.0 Check seeds daily making sure they do not dry out/Also watch out for mold.
9.3.0 Report how many seeds sprouted as a percm@é of the original total.

o3

GC/MS Confirmation
10.1.0 Extract sample as in section 4.0.0 %O ()Q &
10.2.0 Run extract according to GCfMS@) a g)w 1own standard containing
THC. \\0 %)
10.3.0 Compare retention time and {on chrdmato % of sample with THC standard.
10.4.0 Report positive results usitig th %éfds tains marijuana. Schedule I” if
cystolithic hairs or cl}gé‘terg&ee re also found, otherwise use 8.5.1.
: N
References O \O\ &Q/
Identification of M@may&by % hornton and G.R. Nakamura
Journal Forenos{:\kgie&c\@\“l 9%@ , 461
O R

S TO0

&S
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Marijuana SOP
Revision # _ Issue ox review date History Author or Reviewer
0 8/17/01 Original Issue Stuart Jacobson
1 8/27/02 Scope, add # D.C. Sincerbeaux
9
2 11/05/04  Small changes in 6.2.3 and 3.4.0, dippped the use of
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1.0.0

2.0.0

3.0.0

#5
Marijuana
Analytical Methods

Background

Marijuana (Cannabis Sativa) has been used for its sedative, euphorignt and
hallucinegenic properties for over 3000 years. Written 1efew éé it date back to 2700
BC. It is primarily smoked but can be taken orally. The act\{;& ompound, delta-9-
tetrahydrocannabinol (THC) is most concentrated in the hat is obtained from the
flowers of the female plant. It is imperative that the an be familiar with the current
Idaho code as it pertains to the legal definition of matijriana.

Scope \Q(\ *

The following analytical procedures are us @1 t]aé\pl esence of marijuana in
plant material and residue samples. The @oce C& osed of a series of tests, hone
of which by themselves ate specific % arijuada or , but taken in combination are
considered specific for the plesel may. §na i resins. GC/MS is not routinely
applied to marijuana analy31s b s considered specific for THC,

Equipment and Reagex \

3.1.0 Sterecomicroscopg )t% \\® 0

3.2.0 Thin layerc aﬁg and plates.

3.3.0 Aqueous Iv lutién. (a Fast Blue B salt solution may be used as a

substi
340 ACS @ad ﬁ\ol%%thel hexane, diethyl ether, methanol, toluene, and

chleroform,
3.5.0 /MS and ana@wal software.

4.0.0 ?&%nt Extraction
1.0 Plant material

4,1.1 Place approximately 0.1g of plant material in test tube.
4.1.2 Cover with appropriate solvent,
4.1.3 Use extract for thin layer and/or modified Duquenois-Levine.
4.1.4 Retain small amount of unused solvent as blank.
42,0 Residues
4.2.1. Flush pipe or item(s) containing suspected residue with appropriate
solvent and collect solvent in test tube (item(s) may also be swabbed).
4.2.2. Use extract for thin layer and/or modified Duquenois-Levine.
4.2,3. Retain small amount of unused solvent as blank,

Page | of 4
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5.0.0 Microscopic Examination
5.1.0  Plant material is examined using a stereo microscope for the following
characteristics:

5.1,1 Cystoliths and/ or Cystolithic hairs — Small “bear claw” shaped hairs with
bases of calcium carbonate. The cystoliths and hairs are located on the
topside of the leaf or leaf- fragment.

5.1.2  Unicellular hairs — Fine hairs located on the underside of the leaf or leaf-
fragment. Note Unicellular hairs are not always observed on the leaves
from the budding parts of the marijuana plant.

5.2.0 Seeds are examined using a stereomicroscope for the following characteristics:

5.2.1 Veined shell. %

5.2.2 Ridged edges.

5.2.3 Point on one end and dint on the end of plant Q&hment

*

6.0.0 Thin Layer Chromatography \
6.1.0 Spot a small amount of solvent extract 01&@ hin layer plate along side of a
martjuana standard and a solvent blan \ %
6.2.0 Develop the plate using one or 11101 Q mobile phases:
6.2.1 Hexane/diethyl ether 4:1 (@tlols@' ay be substituted for hexane).

6.2.2 Chloroform or Toluené
is suspected)

6.2.3 Petroleum ethet/ @101 ﬁlf
6.3.0 Visualize by spraying the plate 1e BB salf solution.
hos

6.3.0 Compare results of u%@w t standard. Photocopy the plate for the

case file, (O\ @ 0
/\<</
7.0.0 Modified Duq

7.1.0 Inate inj @pmtion of the evaporated solvent extract, mix 2-10

1o @ 1noj eent and an equal amount of concentrated HCL
7.2.0 \étand b tes and observe color change.

7.3.0_@Add chlomfcnm
7. Observe if the purple color transfers into chloroform layer. * Note: Transferring
QK the solution from step 7.2.0 into a clean test tube before the addition of
chloroform will decrease the color interference from chlorophyll.
7.5.0 A blank and a standard need to be run with each batch and the results recorded in
the case notes.

8.0.0 Results and Reporting
A positive test shall be defined as the following:
8.1.0 Microscopic
8.1.1 Observation of cystolithic hairs on the leaf and/or the presence of
characteristic seeds,
8.2.0 Thin Layer
8.2.1 Presence of ared spot with migration distance consistent with the red THC

spot of the standard.
Pape 2 of 4
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9.0.0

10.0.0

11.0

8.2.2 Negative blank.
8.3.0 Modified Duguenois-Levine
8.2.1. A purple* color developing after the addition of the HCI (*color may very
from blue to reddish purple depending on the sample).
8.2.2. Transfer of the color into the organic layer after the addition of
chloroform.
A positive result shall be defined as the following:
8.4.0 Positive microscopic, single TLC system, and modified Duquenois-Levine.
8.4.1 Report as “contains marijuana. Schedule I”.
8.5.0 Negative microscopic. Positive modified Duquenois-Levine and two positive
TLC systems.
8.5.1 The conclusion should contain the words “conta@efnarijuana, and
resins.” \
Germination <&
Marijuana seeds without THC are only controlled if tI yae fertile. The germination test
should only be performed if it has been determined he seeds do not contain THC.
*Note* In determining the presence of THC, so he seeds for up to thirty minutes in
petroleum ether /hexane, does not effect gem ;@

9.1.0  Wrap a minimum of 10, to a maxu in a moist paper towel and

place in a covered container. The contalr@ is tl 1 a safe dark place for 14 days.
9.2.0 Check seeds daily making su t d t. Also watch out for mold.
9.3.0 Report how many seeds s ed ge of the original fotal.

GC/MS Confirmation

10.1.0 Extract sample aﬁ@ 0 O
10.2.0 Run extract ac @ aiong with a known standard containing

THC.
10.3.0 Comparg mo fon chromatoglaph of Sample with THC standard.

10.4.0 Repm 1t1\§ Su @ng the words “Contains marijuana. Schedule I” if
cy 0@1110 h acteristic seeds were also found, otherwise use 8.5.1.

Refeb es

(Dﬁmnf cation of Marijuana, by J.1. Thornton and G.R. Nakamura

Journal Forensic Science (1972), 12, 461
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12.0.0 History

Revision # __ Issue or review date History Author or Reviewer
0 8/17/01 Original Issue Stuart Jacobson
1 8/277/102 Scope, add # D.C. Sincerbeaux
2 11/05/04 Small changes in 6.2.3 and 3.4.0, dropped the use of
benzene, 8.2.0 red from scarlet. 8.1.0 dropped nee unicellular

hairs based on Note inserted into 5.1.2. 6.1.0, 4.12"and 4.2.1
appropriate solvent vs. pet ether. Added 11.0 K&& ence section.
.C. Sincerbeaux

%QD

3 9/13/05 Added 750 & D.C. Sincerbeaux
4 - 1/12/07 Changed name 6&’ed }@\A’S D.C. Sincerbeaux

< O
ek e}o@é

N
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#2
Gas Chromatograph Mass Spectrometer
Analytical Method

o

1.0.0 Background A\O
The gas chromatograph mass spectrometer (GC/MS) is an ar ]@}tai instrument that
separates and identifies a wide variety of organic compoundsDased on their mass spectra
and retention time data. 6\

2.0.0 Scope
The purpose of this Analytical Method is to Ia th ly tune, scheduled
periodic maintenance, sample pxepalatlon a]@ n necessary to perform

quality analysis using a GC/MS. @

3.0.0 Equipment and Reagents

3.1.0 Equipment
3.1.1 A GC/MS an%@ @ ytlcal software.
3.1.2 Capillary column apd\dat 131t1011 methods sufficient to separate the
analytes o'y tei
3.1.3  Shott %oné}dve{&ﬁght source.
3.2.0 Reagent é O
3.2.1 \§ Q %1 organic solvents.
\.

3.2. tandards o analytes of interest. Standard solutions may be prepared
in-house or purchased from a commetcial source, They can contain a
OQ single analyte or a mixture but all must be authenticated before use in
QK casework.
3.2.3 Sodjum carbonate and bicarbonate, ACS grade.
4.0.0 Mass Spectrometer Tune
4.1.0 Frequency
4.1.1 Using Hewleit-Packard/Agilent software and instrumentation an
AUTOTUNE will be run after every major maintenance procedure, i.e.
source cleaning or column change. They will also be run whenever a drift
from expected values is encountered in the QUICKTUNE, sec 4.2.
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4.2.0

4.3.0

5.0.0 GC/MS Quality Assur

5.1.0

52.0

5.3.0

4.1.2 Using Hewlett-Packard/Agilent software and instrumentation, a successful
MS QUICKTUNE, or AUTOTUNE, will be run each day that the
instrument is used. A day is defined as a twenty-four (24) hour period
starting at the time of the tune. If a sequence of samples will run longer
than twenty-four hours then it must be interrupted and a successful
QUICKTUNE, and daily standard run before the sequence can continue.

Definition of a Successful Tune (using PEFTBA)

Using Chemstation software the following parameters should be met.

42,1 Mass assignments within +/- 0.2 AMU of 69, 219, and 502

42,2 Peak widths (PW) should be within 0.1 AMU of 0.55.

4.2.3 The relative abundances should show 69 as the base pgsk?/although it
might switch with the 219 peak. Under no circumst {cts should the base
peak be anything other than 69 or 219. The relatiye abundances shouid be
anything greater than 30% for 219, anything r than 1% for 502.

424 The Isotope mass assignments should be approximately I AMU greater
than the parent peak and the ratios sho 0 5-1.5% for mass 70, 2-8%
for mass 220, and 5-15% for mass

4,2.5 The presence of mass 18 (wateL & gen) indicate an air leak
into the system. If either mass is bov A: relative abundance then
maintenance to repair an a11 %q,\m 1¢ exception to this rule is,
one to four hours follow the dp d of the system or the refilling
of the calibration Vlai llb 851 ual air in the system.

The QUICKTUNE, ST C TUNE, and AUTOTUNE printouts

shall be initialed by a %&@an@ in a logbook.

For each GC % ining at least one controlled substance will be
analyzed on \pﬂes are to be run, This standard will be run before
any casewy k ? f01 any reason this standard fails, change of retention

tlme scan he samples analyzed after the previous standard and
é@ the failed sta ard are to be considered suspect (for the failed analyte). It
be left to the analyst’s discretion whether or not the failure of the standard is

K%Smane to each sample and whether the affected samples need to be reanalyzed.

The failure of the standard due to instrument failure should be noted in the
Jogbook, along with whatever maintenance that was performed to remedy the
situation.

To confirm any substance, there must be a standard of that substance analyzed
within twenty-four hours of the sample run.

Sample extracts are not to be concentrated to less than approximately 250ul, the
volume of a vial insert,

6.0.0 General Scheduled Maintenance
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7.0.0

8.0.0

All non-consumable items that are repaired or replaced must be entered into the
maintenance logbook. Entrees into the logbook should include any symptoms of
problems along with the status of the system after the repair has been completed.

6.1.0 Daily (consumables). These items are needed to operate the GC/MS system but
their replacement, or repair, do not need to entered into the maintenance logbook.

6.1.1 Perform Autotune

6.1.2  Check and fill solvent rinse vial on autosampler, empty waste solvent

vials. .
6.2.0 Monthly 9
6.2.1 Run a colunm efficiency standard (GROB, NP ISO o@c% and compare to

previous month’s runs, making sure the same type samplé tix is analyzed using
the same data acquisition method. Retention times s be within +/- 0.04

minutes. A printout is kept in the maintenance logl\@o

6
6.3.0 Quarterly, if possible.

This can only be done if the pun is n t yinn

6.3.1 Check the oil level of the rough 1@&: F]@Qﬂegded and note in logbook.

0 @ Q/
6.4.0 Annual, \\
mnua %

6.4.1 Replace solvent trap, @[he p@

, and replace pump oil. Should

be done when othsk@)amts@me -formed, approximately once a year.

XTI
Non-scheduled Mamtenang@
All non-scheduled mair c 1{@ & rmed on an “as needed” basis as indicated
from failure of the a (%atagtaphy, and or other indications of a system
failure. All of the \é fll be noted in the maintenance log.

7.1.0 Replace @ im m er a column has been replaced or trimmed the column
efficipngy standafd ﬁe un
a

7.2.0 Cl SD, replac ments, gold scal, and injection liner, when needed.
$1sult with manufacturer’s manual or software for cleaning procedure.
7. 3QK eplace electron multiplier if, after repeated cleaning of the source, the mv
readings remain at or above 3000.
7.4.0 Replace any part, or system of parts, as necessary.

Data Interpretation

8.1.0 Retention time, A sample’s retention time will be considered acceptable if a mass
spectral scan of the analyte is within +/- 0,04 min of a matching scan from a

known standard. Retention time windows are determined using the method

described in “EPA SW846, method 8000B, section 7.6, Revision 2, December

1996 “,
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8.2.0 Mass spectral interpretation. For the purpose of drug identification, analysis of
mass spectra is one of pattern recognition. A great deal of the interpretation is
dependent on each analyst’s opinion as to what constitutes a match. All
comparisons for the purpose of confirmation are made between analytical
standards, not library searches, and the sample spectra, The determination of what
constitutes a minor peak, and its relative significance, shall be left up to the
individual analyst, The following are the minimum requirements to determine a
match.

8.2.1 Identification of the molecular (parent) ion, if normally present. * Note*
Some compounds do not have molecular ions in their mass spectra.
8.2.2 Presence of the correct base ion.
8.2.3 The ratios of the relative abundances of the major K\ﬁ%mm the sample,
should be similar to those of the standard. @
9.0.0 Blanks %

The purpose of instrument blanks is to check for cairy between samples, while an
extraction blank (negative control) checks the level ont ination of all solvents etc.
used in preparing the sample. It is acceptable to 1@ n e@@e n blank as the instrument
blank, For the purposes of this section an mteu stax@ conmdeled an analyte of

inferest. %/

9.1.0 Frequency. An instrument blan be a daily standard(s) and
immediately before each sam biank is to be prepared and run
daily. Q

9.2.0 Interpretation. A blank@ls C } &nk if the analyte(s) of interest would
not be identified usingihe from 8.0.

9.3.0 Ifablank has al\@tif\o an f interest then the blank will be rerun or
replaced untilfgan f intelest cannot be identified. The sample(s)
immediat Q@ e@p’ect blank(s) will be re-extracted and reanalyzed

after an acg pt@Qb %@as been generated.

10.0.0 Sample P alatlon Methtods
The fo@mg are examples of samiple preparation methods for specific substances and or
snbstances.

0 Cocaine

10.1.1 Samples and standards can be extracted directly using an organic solvent.

10.1.2 Samples and standards can be dissolved in water, or weak acid, and then made
basic with Na;COj or other strong base. Finally the solution is ex{racted using an
immiscible solvent.

10.2.0 Opiates
10.2.1 Heroin
10.2.1.1 Samples and standards are extracted directly into solvent.

Page 4 of 6
Revision 5
Date Issued 1/2007
GC/MSSor



10.2.1.2 Samples and standards are dissolved in water, or weak acid, and then made basic
with NaHCO;. The solution is extracted using chloroform.

10.2.2 Other Opiates
By far the most prevalent, non-heroin, opiates are found in pills. To analyze these
saiples see the General unknown AM.

10.3.0 Phenethylamines

Either of two extraction methods can be used depending on the analyst’s

discretion.

10.3.1 Basic Extraction. Place sample into a test tube. Dissolve with distilled
water. Make basic with Na;COs or other strong base, Extract with
petroleum ether, hexane, or other non-water soluble solyeht. **NOTE**
Amphetamine and methamphetamine basic extracts olatile. If the
extract in the sample vial is allowed to completel “évapcn rate then the
analyte may be lost. It is important to recap tl(?é&lple vial with a new
septa if the extract needs to be saved for re sis or returned fo evidence
in a trace case where all of the ongmal s @f(’a was used.

10.3.2 Direct extraction. A small amount of @ ample is dissolved in methanol
or other appropriate solvent. A s @\am(g@ Na,CQO3 may be added to
improve chromotagraphy. 5

11.0.0 Documentation. Only the documentatlﬁheed concluslon need be kept in
the case-file. These include chromat m }Qt} standard(s), library search
results, and blank(s).

12.0.0 History %\(b\\Qp Q

Revision # Issue or&uew&e Qv ', History Author or Reviewer
0 4/&%@1 O@tl Issue D.C. Sincerbeaux
1 \%/27/0 OAdd # D.C. Sincerbeaux
QQOQ 1/10/03 Add sec 9 D.C. Sincerbeaux

3 9/13/05 Changed 9.0.0,9.1.0, 9.2.0

and 9.4.0 became 10.0.0 D.C. Sincerbeaux
4 6/30/06 Changed 6.0.0, 6.4.1, dropped

6.2.0, 6.3.2, 6.5.0, Changed 7.0.0

and 7.2.0 D.C. Sincerbeaux
5 1/12/07 Added new sec #10, 12, 5.3
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Added pg #s, changed name,
sec 3, dropped 6.1.3 &4, and minor word changes
throughout D.C. Sincerbeaux
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1.0.0

2.0.0

3.0.0

4.0‘0

#3
Fourier Transform Infrared Spectrometer
Standard Operating Procedure

&
R\
Background Q
The Fourier Transform Infrared Spectrometer (FTIR) is a@%lyﬁcal instrument that is
used to identify compounds based on their infrared abs@;tlon properties. The

advantages of using FTIR are that it can differentia §160 isomers and it is fast. A

sample can be analyzed in less than five minute disadvantage is that in
order to produce a high quality result; a san*&l ith tﬁri ,<0f approximately 90% is
needed.

& &S
Scope N N\

This SOP will describe the routinggnt@ce@@calibration standards necessary to
perform quality analysis usings{@TIR\Q O . L

Equipment and Reagen@ \\Qb 0 . /7“’”” // o /ﬁf// 5 / e
3.1.0 A FTIR and corfespondiog é&:l S AN T
3.2.0 IRglade umg &K_Bl) Sh U DR SRR I
3.3.0 Hydrt oth maklngK] o fﬁ 7 '
3.4.0 Anyoéa uction eqmme AN /é LT SO

Routin?%amtenance O
4.1. Q side from the normal cleaning of the c

QK sample chamber, a thorough cleaning o;

done on an annual basis. Vacuum or spt
instrument making sure not to touch anjg :

4.2.0 Background spectra will be collected be
spectra should be run once every hour w'

4.3.0 Monthly calibration check. Using thema - ., waulL
check of the instrument's performance is'uone using polystylene film. This
procedure will be performed monthly and after any maintenance. All printouts
generated are initialed by the analyst and kept in the maintenance logbook. If
the calibration does not pass and /or there is any other symptoms of system
failure then consult the manufacture. All maintenance is recorded in a logbook.
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5.0.0 Standard Library Preparation

6.0.0

In order to confirm the presence of an analyte in a sample, the scan of the sample must

match that of a known standard. Tt is not acceptable to confirm on the basis of a match

from a commercially produced library (Georgia State etc.).

5.1.0 Production of valid standard library.
A pure sample of a standard is prepared and analyzed using the same procedures
that will be used with an unknown, Once a scan has been produced it can then be
stored in an internal library, A match made from this library is a%epfable to use
for confirmation. Libraries should be made up of all available §fatdards including
various salt forms and isomers (d & dl etc.). These standaQ ans can be
produced and entered into the library as they are encoux@:ed in casework.

5.2.0 Sample preparation methods are covered under the aﬁ?opriatc analytical method

SOP’s. é\o
Identification Criteria @Q *

S
if a sample’s FTIR spectra matches a spectra o @«n@%a}«as prepared the same as the
sample, and the second test, if ran, is positiv?fth n th m?nd is confirmed.
6.1.0 Standard spectra are prepared fro%ﬁn len@‘te ards and then stored internally for

each FTIR instrument, at eac ’Q@) atorg’a
6.2,0 FTIR spectra are considered tclgiéﬂ‘ﬂ@s of the standard are present in the
oy

I
sample, in location, shap%%d X ities. Any extra major peaks in the sample
must be explainable, (0\. )

QO
N
O (,\\\o\ Q’}Q/

o %O\’
Q0 VR
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1.0.0

2.0.0

3.0.0

4.0.0

#3 o a N
Fourier Transform Infra; / o
Standard Operating 2007

Background - \A\
The Fourier Transform Infrared Spectrometer (] %Q e e manmane baiwer N
used to identify compounds based on their infrared abs@ ion p1opelties The
advantages of using FTIR are that it can differentiat reoisomers and it is fast. A
sample can be analyzed in less than five minutes. (Fhe main disadvantage is that in
order to produce a high quality result; a sam&@qth %}{)f approximately 90% is

ded.
neede 2 Q/é

Scope \\O @
This SOP will describe the 1outm%?nt @gce libration standards necessary to
perform quality analysis usmg&@l‘

Equipment and Re*1gen® 0
3.1.0 AFTIR and p01 @ iCal software.
3.2.0 IR grade p 1um md 1), Should be kept in a desiccator.

3.3.0 Hydraulid\s otl naking KBr windows,

3.4.0 oéx S@Qe mt& tion equipment, i.e. Gemini etc.

Routir ﬁntemnce

side from any necessary cleaning of the outside of the instrument, the sample
QQ chamber should be cleaned on a monthly basis, At the same time, the desiccant
should be checked and replaced if necessary. Both of these checks will be noted
in the maintenance logbook.

4.2.0 Background spectra will be collected before any samples are run. Background
spectra should be run once every hour when performing batch analysis.

4.3.0 Monthly calibration check. Using the manufacture’s procedures, a calibration
check of the instrument's performance is done using polystyrene film. This
procedure will be performed monthty and after any maintenance. The “System
Validation Report” printout is to be initialed by the analyst and kept in the

maintenance logbook. If the calibration does not pass and /or there is any other
symptoms of system failure then consult the manufacturer. Any maintenance is
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recorded in the logbook.

5.0.0 Standard Library Preparation

6.0.0

In order to confirm the presence of an analyte in a sample, the scan of the sample must

match that of a known standard. It is not acceptable to confirm on the basis of a match

from a commercially produced library (Georgia State etc.).

5.1.0 Production of valid standard library.
A pure sample of a standard is prepared and analyzed using the same procedures
that will be used with an unknown. Once a scan has been produced it can then be
stored in an internal library. A match made from this library i eptable to use
for confirmation. Libraries should be made up of all avaﬂg\g&tandalds including
various salt forms and isomers (d & dl etc.). These stan%{ scans can be
produced and entered into the library as they are enc red in casework,

5.2.0 Sample preparation methods are covered under the@)plopuate analytical method

SOP’s. 6
Identification Criteria Q*
If a sample’s FTIR spectra matches a spectra Og stal ar h as prepared the same as the

sample, and the second test, if ran, is posm hel und is confirmed.
6.1.0 Standard spectra are pmpaied fi utl &dalds and then stored internally for
each FTIR instrument, at eac 01 @f
6.2.0 FTIR spectra are cons1dex 1atc g.édks of the standard are present in the
sample, in location, s @and t1v 1sities. Any extra major peaks in the sample
must be explainable
\O

O(\ O\/
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#3
Fourier Transform Infrared Spectrometer
Analytical Method

9
0

1.0.0 Background A\
The Fourier Transform Infrared Spectrometer (FTIR) is a@ ytical instrument that is
used to identify compounds based on their infrared abs n properties. The
advantages of using FTIR are that it can differentiate 60180111613 and it is fast. A
sample can be analyzed in less than five minutes @‘ plgai ation. The method is

limited by the purity of the sample.
‘< (,OQ &
2.0.0 Scope é

This AM will describe the routine mﬁ an %GIQ{ nce verification standards,
and sample preparation methods n@ ar, quality analysis using a FTIR,

3.0.0 Equipment and Reagents
3.1.0 AFTIR and corre di @nalytic oftwaw
3.2.0 IR grade potassifim bu@ a&)' Should be kept in a desiccator.
3.3.0 ACS glade ents

3.4.0 Hydiauhe\ other(pr aklng KBr windows.
3.50 Anyo 6ngnt tion equipment, i.e. Gemini etc.
3.6.0 en ]

@‘%\i Detomze@ distilled water

NaSQ,, ACS grade
KO 6.3 HCI gas, vapor, 10% solution
Q 3.6.4 NaHCO;, ACS grade
3.6.5 NayCOs, ACS grade
3.6.6 Phenylisothiocyanate, ACS grade

4.0.0 Routine Maintenance
4.1.0 Aside from any necessary cleaning of the outside of the instrument, the sample
chamber should be cleaned on a monthly basis. At the same time, the desiccant
should be checked and replaced if necessary, Both of these checks will be noted
in the maintenance logbook.
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3.0.0

6.0.0

7.0.0

42.0 Background specira will be collected before any samples are run. Background
spectra should be run once every hour when performing batch analysis.

4.3.0 Monthly performance verification. Using the manufacture’s procedures, a
performance verification of the instrument is done using polystyrene film. This
procedure will be performed monthly and after any maintenance. The “System
Validation Report” printout is to be initialed by the analyst and kept in the
maintenance logbook. If the verification does not pass and /or there is any other
symptom of system failure then consult the manufacturer. Any maintenance is
recorded in the logbook.

@6
Standard Library Preparation )

In order to confirm the presence of an analyte in a sample, the soaj%of the sample must

match that of a known standard. It is not acceptable to conﬁt%g{h the basis of a match

from a commercially produced library (Georgia State etc.{o

5.1.0 Production of valid standard library.
A pure sample of a standard is prepared and yze using the same procedures
that will be used with an unknown. On l@@) 1 produced it can then be
stored in an internal library. A match m e frdmythis dibvary is acceptable to use
for confirmation. Libraries should, ade allabie standards including
various salt forms and isomers ( {?& andard scans can be
produced and entered into tth e ncountered in casework.

Identification Cr 1ter1a 0

If a sample’s FTIR spe at I of a standard that was prepared the same as the

sample, and the seco t 1f tzve then the compound is confirmed.

6.1.0 Standard fom authenticated standards and then stored internally for
each FT 1st1 1 laboratory,

6.2.0 FT ect1a ar &red matched if the peaks of the standard are present in the
saf e, in location,‘siape, and relative intensities. Any extra major peaks in the sample

d@ be explainable.

San le Preparation Methods
The following are examples of sample preparation methods for specific substances and or
classes of substances.
7.1.0  Cocaine
7.1.1 Pick and Stick, Under a microscope Cocaine HCI appears as flat, mica like
crystals, The cocaine can be separated from the cutting agent, added to KBr, and
then formed into a pellet. This technique will often yield an IR pure spectra,
7.1.2 Direct. Grind some of the sample with KBr, and form a pellet. This method can be
used to determine salt form as long as the sample is relatively pure. Identification
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7.2.0

7.3.0

%

with an appropriate standard is required.

7.1.3 Basic extraction and cleanup. Dissolve sample in water or weak acid, Make basic
with NalICO;. Extract with appropriate non-polar solvent, and dry through
NaSO,. Bubble HCI through extract and filter precipitate. Let dry and then mix
with KBr, grind, and form a pellet.

7.1.3 Extract with chloroform, or methylene chloride, filter, and then recrystalize.

Heroin

Heroin “Panning” technique fiom NWAFS newsletter Vol. 12 No. 1. All weights and

volumes are approximate,

7.2.1 Dissolve 100mg, preferably more, of sample (Black ta%clﬂ 5 mls of 10% HCl.
Filter through cotton or glass wool if necessary.

7.2.2 Extract with 5Smls of chloroform. Discard the a% s, amdlc layer.

7.2.3 Back extract with 5 mls of water, Save aquec@ yer. Repeat, combining both

aqueous layers, Discard chloroform. .

7.2.4 Add sodium bicarbonate and extract tl ‘eefimes with 5 mls of chloroform. NOTE
at this time the solvent can be evap onte KBr and analyzed to yield heroin
base. May not yield good results o t Lm?ynoz 'phic nature of the base and the
base is sticky and it may be diffiéult t d KBr pellet.

be analyzed at this stage
7.2.6 Using an air strean a heat
petroleum ether. Bygporat Q}
7.2.7 The spectra of %an é) nuw ompared to a spectra of a standard that was

prepared usm
N

7.2.5 Bubble HCI through the chl 1 "Dzy gh a sodium sulfate column. May
ryx%:?g(
€otys

by doing a solvent exchange with

Phenethylam 630 \'
When pu ce yhe following methods should be used in making KBr
pellets. éem};{ésa @ introduction techniques can be used when appropriate.
7.3. 1 nphe Methamphetamine.
issolve sat ge in water or dilute acid. Make basic with NayCOa, or other
strong base, and extract with petroleum ether or hexane. Wash extract with

\O water then dry through Na,SO4. Bubble HCI gas through solvent and

collect the resulting crystals. Wash with additional petroleum ether and let
dry. Make KBr pellet. Compare against a known HCI salt standard.

7.3.2 dl-Methamphetamine by PIT derivative.
Dissolve sample in water and make basic with Na,CO;. Extract with
petroleum ether and dry extract through NaSO4. Add 2 drops of
phenylisothiocyanate(PIT) and let stand for 10 minutes. Decant solvent
and wash crystals with additional solvent. Dry and make a KBr pellet.
Compare with a dI-Methamphetamine standard that was prepared using
this procedure.
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7.3.3 Direct. Mix and grind sample with KBr. Form info a pellet.

7.3.4 Ephedrine and Pseudoephedrine.

7.3.4.1 Using the same procedure as 7.3.1 will yield the HCI salt.

7.3.4.2 To obtain the base form, dissolve the sample in water, make basic
with Nap,CO4 and extract with petroleum ether or hexane.
Evaporate the solvent and make a KBr pellet. Compare against a
known base standard,

7.3.4.3 If the sample is a pill(s), crush and add methanol and shake well,
Wait approximately one hour and centrifuge. Place supernatant
into a clean test tube and allow too evaporate. crystals from
side of test tube and make a KBr pellet. 4\0

8.0.0 History %Q
Revision #  Issue or review date History ‘\0)\ Author or Reviewer
@ D
0 4/1/01 Original Issme~~QOD.C. Sincerbeaus
g @ o ,{

1 8/27/02 Awon @.C)@Q/& Sincerbeaux
2 6/30/06 \@Cha@ S&ﬂ D.C. Sincerbeaux

3 1/12/07 %\c[d d3.3 D.C. Sincerbeaux
Dr @e anged title,
6(50 & \/@ reagent list
N 0
‘\ \)(\ Q)%
& VS

<
&S
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1.0.0

2.0.0

3.0.0

4.0.0

#2
Gas Chromatograph Mass Spectrometer

Standard Operating Procedure

o

Background \O

The gas chromatograph mass spectrometer (GC/MS) is an a g%l?cal instrument that
separates and identifies a wide vauety of organic compound sed on their mass spectral
and retention time data.

6
Scope
The purpose of this SOP is to layout the basic 1@t @Q tlon requirements,
scheduled periodic maintenance, and data 1n@p1etz{' Q/ ry to perform quality

analysis using a GC/MS. @
Equipment, Reagents, and Meth 0
3.1.0 A GC/MS and correspot E&al Sofiware,
3.2.1 ACS grade, or better 1 ent

3.2.2 Standards of the ﬂ! §'" SRS " ay be prepared in-house

or from a com ‘(\ | A? ' 11yte or a mixture but
all must be €§\ @ € 1/ 7Z
3.23 Capillary 6Q ' ©y separate the analytes
OQ?? 2 (i» / 0 7

of inter
@i
4.1.1 UsmgI 53-' B R R " 2an AUTOTUNE or

Mass S[Q@a ometer ’]
4,1.0 K@l quency

STANL =~ =000 UeowoL 0 ery major maintenance
procedy oo oot gey will also be run
wheney, - oo edinthe
QUICK . T A

412 UsingH . ooy asuccessful MS
QUICK, ~ 7 that the instrument
isused.: ' L e w erwanymaow (24) nour period starting at the

time of the tune. If a sequence of samples will run longer than twenty-four
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5.0.0 GC/MS Quality Assurance

6.0.0

hours then it must be interrupted and a successful QUICKTUNE run
before the sequence can continue.

42,0 Definition of a Successful Tune (using PFTBA)

4.3.0

5.1.0

Using HP-Chemstation software the following parameters should be met.

42.1 Mass assignments within +/- 0.2 AMU of 69, 219, and 502

4.2.2 Peak widths (PW) should be within 0.1 AMU of 0.55.

4,23 The relative abundances should show 69 as the base peak, although it
might switch with the 219 peak. Under no circumstances should the base
peak be anything other than 69 or 219. The relative abundances should be
anything greater than 30% for 219, anything higher than 1% for 502.

4.2.4 The Isotope mass assignments should be 1 AMU great Shan the parent
peak and the ratios should be 0.5-1.5% for mass 70; @A for mass 220,
and 5-15% for mass 503,

42,5 The presence of mass 18 (water) and/or 28 (h%en) indicate an air leak
into the system. If either mass is above 10%gselative abundance then
maintenance to repair an air leak is requifed. The exception to this rule is,
one to four hours following the pum@m the system or the refilling
of the calibration vial; there may beyesid n the system.

The QUICKTUNE, STANDARD SPE&' ’<rd AUTOTUNE printouts

shall be initialed by a drug analystaQ@k lo@(

S
For each GC/MS, a sta]ldak'@ontak@ag &ét one controlled substance will be
r

analyzed on each day m ax@ un. This standard will be run before
any casework is anal on this standard fails, change of retention

time, MS scan en alyzed after the previous standard and
before the fal and considered suspect (for the failed analyte). It
will be left t b\ ‘etion whether or not the failure of the standard is
germane toyeact whether the affected samples need to be reanalyzed.
The e of t st d due to instrument failure should be noted in the

along with\whatever maintenance that was performed to remedy the

@ation
5. ZQK confirm any substance, there must be a standard of that substance analyzed

within twenty-four hours of the sample run.

General Scheduled Maintenance

Unless specifically exempted, all items that are repaired or replaced must be entered into

the maintenance logbook. It is advisable that entrees into the logbook should include any
symptoms of problems along with the status of the system after the repair has been
completed.

6.1.0

Daily (consumables). These items are needed to operate the GC/MS system but
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7.0.0

8.0.0

their replacement, or repair, do not need to entered into the maintenance logbook

6.1.1 Perform Autotune

6.1.2 Check and fill solvent rinse vial on autosampler, empty waste solvent
vials,

6.1.3  Check paper in printer.

6.1.4 Check syringe. Clean or replace if necessary.

6.2.0 Monthly
6.2.1 Run a column efficiency standard (GROB, NP ISO, etc.) and compare to
previous months runs, making sure the same type sample mix is analyzed
using the same data acquisition method. Retention tim Should be within
+/- 0.04 minutes. A printout is kept in the mamtengq.@ ogbook.

6.3.0 Quarterly, if possible. . @
6.3.1 Check the oil level of the rough pump. Flll@needed and note in logbook.
This can only be done if the pump is ny é@p ing.

%)
6.4.0 Annual, K Qﬁ
6.4.1 Replace solvent trap, if the part{ﬁ aval@% %\epiace pump oil. Should
be done when other mainte e is, derfor ut not to exceed one yeat.
\e§ ¥ 7y

Non-scheduled Maintenance QO \Q){Q 0

All non-scheduled maintenance is fgibe R@I an “as needed” basis as indicated

from failure of the autotune, s\Iirorégtag' , and or other indications of a system

failure. All of these types of r€pair \@ begrnoted in the maintenance log,

7.1.0  Replace or ‘uim & an has been replaced or trimmed the column
efficiency sta wi \e Tun:

7.2.0 Clean MS \ Eac vgold seal, and injection liner, when needed.
Consult \ﬁ@fa manual for cleaning procedure.

7.3.0 Repl electro n&m if, after repeated cleaning of the source, the mv
1eeé?ags remain at or-above 3000.
ce any part, or system of parts, as necessary.

740

Dat: Intel pretation

8.1.0 Retention time. A sample’s retention time will be considered acceptable if a mass
spectral scan of the analyte is within +/- 0.04 min of a matching scan from a
known standard. Retention time windows are determined using the method
described in “EPA SW846, method 8000B, section 7.6, Revision 2, December
1996 “. A copy of this method is included in the ISP Controlled Substances SOP
manual.

8.2.0 Mass spectral interpretation. For the purpose of drug identification, analysis of
mass spectra is one of pattern recognition. A great deal of the interpretation is
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9.0.0

10.0.0

dependent on each analyst’s opinion as to what constitutes a match. All

comparisons for the purpose of confirmation are made between analytical

standards, not library searches, and the sample spectra. The determination of what

constitutes a minor peak, and its relative significance, shall be left up to the

individual analyst, The following are the minimum requirements to determine a

match,

8.2.1 Identification of the molecular (parent) ion, if normally present. * Note*
Some compounds do not have molecular ions in their mass spectra.

8.2.2 Presence of the correct base ion.

8.2.3 The ratios of the relative abundances of the major ions, from the sample,

should be similar to those of the standard.
0
\)
Blanks \A
The purpose of instrument blanks is to check for carry-over een samples, while an

extraction blank (negative control) checks the level of canganiination of all solvents etc.

used in preparing the sample. It is acceptable to use an (égiaction blank as the instrument

blank. For the purposes of this section an internal st td #Nmt considered an analyte of

interest.

9.1.0 Frequency. An instrument blank will b&un a eQna aly standard(s) and
immediately before each sample(s). Gﬁ?ext%(mo 1k is to be prepared and run

daily.

9.2.0 Interpretation. A blank run is 191d the analyte(s) of interest would
not be identified using tl

9.3.0 Ifablank has an 1dent1 ¢ c&est then the blank will be rerun or
replaced until the an amnot be identified. The sample(s)
immediately fowg th{ pe&& nk(s) will be reanalyzed after an acceptable
blank has bee er

0

N %
Documenh;ﬁ%nly\be @wntatlon used to reach the conclusion need be kept in
the case-fi ese include‘chiromatograms of sample(s), standard(s), library search
results lank(s)

QK
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# 2
Gas Chromatograph Mass Spectrometer
Analytical Method

o

1.0.0 Background \0
The gas chromatograph mass spectrometer (GC/MS) isana al instrument that
separates and identifies a wide variety of organic compoundéased on their mass spectra
and retention time data,

%
2,0.0 Scope
The purpose of this Analytical Method is to la%@ht;@g ly tune, scheduled
periodic maintenance, sample preparation, a@ t 1necessalyto perfcum

quality analysis using a GC/MS.

o\\ ¥ /;
3.0.0 Equipment and Reagents Q O S & é/ \6
3.1.0 Equipment _ o
3.1.1 AGC/MSan%@ R
3.1.2 Caplllmyc N a g w0 the
analytes tel , C TS .
3.1.3 Shol\@ onéd}i /0%7 /30 f7
3.2.0 Reagenté O R SR
3.2.1 Q %101 L
3.2, \, tanda1d30 anaiytes. T O P conooared
in-house or purchased frl .0 i
KOQ single analyte or a Imxtul
Q casework. i
3.2.3  Sodium carbonate and bn
4,0.0 Mass Spectrometer Tune
4,10 Frequency
4.1.1 Using Hewlett-Packard/Agilent software and instrumentation an
AUTOTUNE will be run after every major maintenance procedure, i.c.
source cleaning or column change. They will also be run whenever a drift
from expected values is encountered in the QUICKTUNE, see 4.2.
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4.2.0

4.3.0

5.0.0 GC/MS Quality Assur

5.1.0

Q\

520

5.3.0

4.1.2 Using Hewlett-Packard/Agilent software and instrumentation, a successful
MS QUICKTUNE, or AUTOTUNE, will be run each day that the
instrument is used, A day is defined as a twenty-four (24) hour period
starting at the time of the tune. If a sequence of samples will run longer
than twenty-four hours then it must be interrupted and a successful
QUICKTUNE, and daily standard run before the sequence can continue.

Definition of a Successful Tune (using PFTBA)

Using Chemstation software the following parameters should be met.

42,1 Mass assignments within +/- 0,2 AMU of 69, 219, and 502

4.2.2 Peak widths (PW) should be within 0.1 AMU of 0.55.

42,3 The relative abundances should show 69 as the base p(?although it
might switch with the 219 peak. Under no circumstafces should the base
peak be anything other than 69 or 219. The relati %undanoes should be
anything greater than 30% for 219, anything highér than 1% for 502.

4.2.4 The Isotope mass assignments should be appy imately 1 AMU greater
than the parent peak and the ratios shoul@e 0.5-1.5% for mass 70, 2-8%
for mass 220, and 5-15% for mass 50

4.2.5 The presence of mass 18 (Watel) T 2 \%ogen) indicate an air leak
into the system, If either mass i ov $§ ve abundance then
maintenance to repair an air is require exception to this rule is,

one to four hours foilow f the system or the refilling
of the calibration vial; @ € 1$ air in the system.
The QUICKTUNE, STA UNE, and AUTOTUNE printouts
shall be initialed by a d 1a1@\1 in a logbook,

%
. \\ <</
For each GC/ \ésta mmg at least one controlled substance will be
analyzed 0‘1&1? \pfles are to be run. This standard will be run before
aly casewq &01 any reason this standard fails, change of retention
t11ne B% scan e samples analyzed after the previous standard and

\t e failed sta d are to be considered suspect (for the failed analyte). It
e left to the analyst’s discretion whether or not the failure of the standard is

rmane to each sample and whether the affected samples need to be reanalyzed.
The failure of the standard due to instrument failure should be noted in the
Jogbook, along with whatever maintenance that was performed to remedy the
situation.
To confirm any substance, there must be a standard of that substance analyzed
within twenty-four hours of the sample run.
Sample extracts are not to be concentrated to less than approximately 250ul, the
volume of a vial insert,

6.0.0 General Scheduled Maintenance
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7.0.0

8.0.0

All non-consumable items that are repaired or replaced must be entered into the
maintenance logbook. Entrees into the logbook should include any symptoms of
problems along with the status of the system after the repair has been completed.

6.1.0 Daily (consumables). These items are needed to operate the GC/MS system but
their replacement, or repair, do not need to entered into the maintenance logbook.
6.1.1 Perform Autotune
6.1.2 Check and fill solvent rinse vial on autosampler, empty waste solvent
vials.

6.2.0 Monthly
6.2.1 Run a column efficiency standard (GROB, NP ISO @Qf and compare to
previous month’s runs, making sure the same type samplc@knx is analyzed using
the same data acquisition method. Retention times s be within +/- 0.04
minutes. A printout is kept in the maintenance logleo

6.3.0 Quarterly, if possible.
6.3.1 Check the oil level of the Ioug eded and note in logbook.
This can only be done if the pu 1s 1

6.4.0 Annual, \\0 .0@
6.4.1 Replace solvent trap, i pal @ e, and replace pump oil. Should
be done when othq&@amte{@n 6 -formed, approximately once a year,

Non-scheduled Mamtenan@ Q

All non-scheduled maintgfance i @be rmed on an “as needed” basis as indicated

from failure of the a q& {c tagraphy, and or other indications of a system

failure. All of the SO @:aal be noted in the maintenance log.

7.1.0 Replace %‘ﬂméﬁd mn 1 a column has been replaced or trimmed the column
efficiericy stan g)e run

72.0 Cl D, replacedMlaments, gold seal, and injection liner, when needed.

uit with manufacturer’s manual or software for cleaning procedure.

7. Sa\ eplace electron multiplier if, afier repeated cleaning of the source, the mv
readings remain at or above 3000.

7.4.0 Replace any part, or system of parts, as necessary.

Data Interpretation

8.1.0 Retention time. A sample’s retention time will be considered acceptable if a mass
spectral scan of the analyte is within +/- 0.04 min of a matching scan from a
known standard. Retention time windows are determined using the method
described in “EPA SW846, method 8000B, section 7.6, Revision 2, December
1996 “.
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8.2.0 Mass spectral interpretation, For the purpose of drug identification, analysis of
mass spectra is one of pattern recognition. A great deal of the interpretation is
dependent on each analyst’s opinion as to what constitutes a match. All
comparisons for the purpose of confirmation are made between analytical
standards, not library searches, and the sample spectra. The determination of what
constitutes a minor peak, and its relative significance, shall be left up to the
individual analyst. The following are the minimum requirements to determine a
match.

8.2.1 -Identification of the molecular (parent) ion, if normally present. * Note*
Some compounds do not have molecular ions in their mass spectra.
8.2.2 Presence of the correct base ion.
8.2.3 The ratios of the relative abundances of the major Kz@%om the sample,
should be similar to those of the standard, @
9.0.0 Blanks %

The purpose of instrument blanks is to check for carry: \ between samples, while an
extraction blank (negative control) checks the level ont ination of all solvents etc.
used in preparing the sample. It is acceptable tou @ n e@c n blank as the instrument
blank. For the purposes of this section an mtem stal CODSldel ed an analyte of

interest,
9.1.0 Frequency. An instrument blank aﬁ%?h daily standard(s) and
immediately before each sam blank is to be prepared and run

daily. @

9.2.0 Interpretation. A bla 1@13 c nk if the analyte(s) of interest would
not be identified usm from 8.0.

9.3.0 Ifablank has ar @tlf f interest then the blank will be rerun or
replaced until al f in t cannot be identified. The sample(s)
mnnedlatg{\él ect biank(s) will be re-extracted and reanalyzed
after an t\bSQD l%xs been generated.

10.0.0 'unple ‘u ‘ltl(}ll Metl@s ‘

The fog@mg are examples of sample preparation methods for specific substances and or

cla [ substances.

Cocaine

10.1.1 Samples and standards can be extracted directly using an organic solvent.

10.1.2 Samples and standards can be dissolved in water, or weak acid, and then made
basic with Na,CO; or other sirong base. Finally the solution is extracted using an
immiscible solvent.

10.2.0 Opiates
10.2.1 Heroin
10.2.1.1 Samples and standards are extracted directly into solvent.
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10.,2.1,2 Samples and standards are dissolved in water, or weak acid, and then made basic

with NaFHCO;. The solution is extracted using chloroform,

10.2.2 Other Opiates

By far the most prevalent, non-heroin, opiates are found in pills. To analyze these
samples see the General unknown AM.

10.3.0 Phenethylamines
Either of two extraction methods can be used depending on the analyst’s
discretion.

10.3.1

10.3.2

Basic Extraction. Place sample into a test tube. Dissolve with distilled
water. Make basic with Na,CO; or other strong base. Extract with
petroleum ether, hexane, or other non-water soluble so@@nt. ¥ENOQTE**
Amphetamine and methamphetamine basic extract;l ¢ volatile. If the
extract in the sample vial is allowed to complete aporate then the
analyte may be lost. It is important to recap tvpeglple vial with a new
septa if the extract needs to be saved for regna ysis ot returned to evidence
in a trace case where all of the original é@ le was used.

2 Direct extraction. A small amount o san;%f is dissolved in methanol
or other appropriate solvent. A s m /{Iazcog may be added to

improve chromotagraphy.

11.0.0 Documentation. Only the documentati \irse %’ac Qﬁonchlsion need be kept in

the case-file. These include chr omat@ams ), standard(s), library search
results, and blank(s). \Q \Q O
. PSR
12.0.0 History (O \\®
Revision #  Issue Q)’ﬁﬂeﬂ%ﬂte Q/ History Author or Reviewer
0 4@@1 (\ nal Issue D.C. Sincerbeaux
1 ’\%/27/02 OAdd # D.C. Sincerbeaux
QKO 1/10/03 Add sec 9 D.C. Sincerbeaux
3 9/13/05 Changed 9.0.0, 9.1.0, 9.2.0
and 9.4.0 became 10.0.0 D.C. Sincerbeaux
4 6/30/06 Changed 6.0.0, 6.4.1, dropped
6.2.0,6.3.2, 6.5.0, Changed 7.0.0
and 7.2,0 D.C. Sincerbeaux
5 1/12/07 Added new sec #10, 12, 5.3
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Added pg #s, changed name,
sec 3, dropped 6.1.3 &4, and minor word changes
throughout D.C. Sincerbeaux
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1.0.0

2.0.0

#1
General Drug
Standard Operating Procedures

Background / Scope
The following guidelines describe how controlled substance labora qx_?’l ports are to be
worded, what to do about analytical methods that are no longer, glely used, sample
and standards destruction, and sampling rules. These guidel 16 a natural evolution of
rules and procedures that have been used by ISP for years.,

N
Reporting Py R @Q%
The choice of words for t : St K Qﬁ ~= ~¥the laboratory report

should be as brief as poss {=n0.\ 1 O o ments,
ASPost - (1e N DA Ly
2.1.1  The container, if: = - _ O % e,
2.1.2  Physical descript - == " NN ‘%Q - Q/ woal ete
2.1.3 Original weight, ¥ 4 Q'0\ OO e
2.1.4  Conclusion, See, -~ <" S\ SRS
2,1.5 Amount used fo‘f \‘é\ b ' S
2.1.6 Exceptions. Am - % %)- - Qii : o -arijuana pipes do not
need to be 1ep0 : ; z /ol 0 7 . :reported. Volumes
I A, - not be reported.

of liquids from \(\
gb

220 Al contzﬁe R - sible. Exceptions are
madeg ano Q) St s thathave
rec able I - O Cooon oo 0o ytical confitmation if a
1&#&116 SEAICH thiuivuenn - R - ustance, Schedule one
wo. A sample from each type of two part, unscaiy, - atin type capsules will

Q be analyzed. For the purpose of satisfying the "two test, two sampling” rule,

described in 9.2.0, a literature search will be considered a presumptive test.

2.2.1 If a substance is confirmed the report will read “contains XXXXX”,

2.2.2 1If a substance is present but not confirmed, the report will read “Results of testing
are consistent with X XXX, not confirmed”,

2.2.3  Non-analytical identifications of pills will read “source (PDR, Logo Index, etc.)
lists as XXXX".

2.2.4  All controlled substances, Schedules one through four, should be scheduled.

2.2.5 Reporting of non-controlled substances shall be left up to the discretion of the
analyst.
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3.0.0

2.3.0
231

2.3.1

Reported sample weights will not exceed the accuracy of the balance used.

In order to alleviate confusion on the part of our customers, conversion between
mefric and English units of measure should be reported on marijuana cases, when
appropriate. Example 90.7g (3.20z).

“Trace” will be defined as anything less than 0.10 grams.

Sample and Standard Destruction

3.1.0

32.0

%

Sample Destruction, For the purpose of this section a sample will be defined as

any case work related extract, solution, or solid that is not returned to evidence.

Standards of non-controlled substances will also be treated usi@ﬂhese

procedures. ’\0

3.1.1 Aqueous liquids will be stored in a waste bottle uﬁ}% disposal. Organic
solvents will also be stored until disposal.

3.1.2 Disposal of aqueous liquids shall consist ofcx}eunahzation of pH followed
by solidification of remaining liquid wi Cg\)smbent material (kitty litter
etc.). The bottle and solid will then b sca1 d with normal trash.

3.1.3 Extracted plant material, test tub ials, and TLC plates are
placed in the disposable glass co ’Eam 'S, né\ese containers are full,
they are stored until the nex ed1 idence burn, where they

the liquid (aqueon @ast
3.1.5 Since the amou

will be destroyed.
3.1.4 Solid (powder) sampl e&) he red down the drain or placed in

s recorded in the final report (section

2.1.5)no fu1t nt lbe required.
Controlled Subs Sta ct10n For the purpose of this section, a
standard is d rﬁ@ d substance used as a reference for
confirmator aEy \d’s will be obtained from commercial or
governm 1gma Supelco, and DEA).
3.2, 1 en a 1eeds to be destroyed, i.e. past the expiration date,

\ contannnah Jor degradation etc., then the standard will be stored until
the next scheduled drug burn and destroyed there. Two criminalists will

\OQ witness the removal of the standards from the laboratory and fill out any

necessary paperwork required by the agency conducting the drug burn, The
laboratory standard log will indicate when the standard was destroyed.
Any DEA forms will also be filled out and turned over to the proper
authorities.

3.2.2 Ifastandard is removed from the laboratory by being totally consumed,
accidentally destroyed or spilled, the removal should be witnessed by a
second criminalist and both individuals should sign, and date the standard
log.
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4.0.0

5.0.0

Old Analytical Methods

There are numerous analytical or extraction methods that at one time were used in the

Forensic Service laboratory system but because of being replaced by newer technology, or

the infrequency of analysis, are no longer performed on a routine basis. These methods do

not warrant new (year 2000) written SOP’s. If these methods are used, it is to be noted in
the case file. Standard QA/QC procedures, including blanks and standards, should be
followed when using these methods. The written SOP’s, if they exist, of these methods
shall be stored at each laboratory. The following list includes some, but by no means all,
of the methods that may still have limited use.

d vs. dl-Methamphetamine determination using microcrystaline te i Modern

Microcrystal Tests for Drugs by C.Fulton 1969. Chapter XVII

Mescaline extraction from Peyote. DEA BNDD Manual. Pa thmugh 80.

. ‘\CJ

Sampling Rules ('o

Since not all samples are required {o be analyzed in ven se, the following guidelines

should be used to help the analyst determine wl amlt;@ 1 be tested,

5.0.1 A felony charge has priority over a misdémeanor nple: a gram of cocaine
found in a suspect’s pocket will be t@é % of marijuana found in the
same pocket may not be.

5.0.2 A misdemeanor is {reated eq1 y to lab is closer to the suspect or was
the probable cause for a sybggque t@sal ample: A gram of marijuana found
in a suspect’s pocket WK @llyz addition to a gram of cocaine found in
the suspect’s car.

5.0.3 Ifseveral samp Gf di f 1% rance, are submitted as one piece of

evidence ther is etermine the presence of controlled substances.
Example: W@Iast ound on a suspect. One contains a tan powder and
the othm ﬁﬁw owdel Each powder would be tested. Plant materials
do n Il und % see 5.0.1 .

504 Tl aia yst will always strive to provide evidence supporting the highest charge,
1afﬁckmg, manufacturing, delivery vs. felony possession vs. misdemeanor
?ossessmn

5.8 When only a trace level of sample is present, every effort will be made to use less
than one half of the sample. If it is necessary to use the entire sample, then any
extracts, left over liquids, or residues will be returned to the evidence envelope. It
will be estimated on the report how much of the sample was used.

5.2.0 Multiple samples, non-statistical methods.

5.2.1 For less than trafficking amounts. (See appendix) The number of samples
necessary to support the charge will be analyzed. Example: If you have
five samples and the charge is possession then only one sample needs to be
tested. If the charge is intent to deliver then more samples may need to be
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tested. Consultation with the prosecutor should determine the number
needed. The report will state the total number of samples, the sample
weight of the number actually analyzed, the findings, and the amount used.

5.2.2 PFor trafficking amounts. ALL samples will be analyzed until the
appropriate trafficking weight is reached. Example: Forty balloons come
in, each with about 0.1g of suspected heroin. The analyst will weigh out
enough to get to the first trafficking level, 2.0 g, and analyze each.

5.2.3 Pills, After a reference library check, if the pill(s) in a case needs to be
confirmed, one pill of each type needs to be analyzed.

5.2.4 For the non-statistical methods then ONLY the results of the samples
actually tested can be reported and testified too. No re ntation as to the
content of the other samples is to be inferred. A\()

5.3.0 Multiple samples, statistical method. %
If the content of all the samples of a multi sample @hl it, even those samples not
actually analyzed, is to be inferred then a hyper, ometric sampling scheme will be
employed. The ISP Forensic laboratories wi @ ftwale from ENFSI for
making the calculations as to the number ¢gfysam uned This software has
been supplied to each laboratory. It is u 0 eaﬁ 1sing this method to
understand its limitations and the 1@&1
53.1 Count the number of sa

5.3.2 The ISP system Wlll @% @ proportion of positives™ and

(.95 as the conﬁde,@ lev
5.3.3 Enter the Valuea\’@m 5. n&l into the excel program.
5.3.4 Analyze the n%ibel amples from the resulting calculation.

6.0.0 Reagents 0(\

Q
For each r Q that is cnt@l to the success of a test, a worksheet recording the
followi 111 be maintained; reagents name, recipe, QC method, expected shelf life (if
an@t e made, name of preparer, manufacturer and fot numbers of ingredients, and
resuts of QC check, All reagents will be checked against known standards and a blank
when they are prepared. Reagents that are prepared for one time use, i.e. Weber test, then
the lot numbers, QC results etc. are to be documented in the case notes. If the
effectiveness of a reagent is verified with each use and the results are documented in the
appropriate case files, then no other documentation is required. In order fo minimize the
waste of expired reagents; those reagents with expiration dates should be made up in
quantities that will be consumed before the expiration date.

The following reagents or situations require special attention;
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7.0.0

8.0.0

9.0.0

6.1.0  Marquis. This reagent will degrade over time especially when not refrigerated. To
ensure reliability, this reagent will be tested once a month with both a positive and
negative control. Methamphetamine and ephedrine, or cocaine standards work
well as controls. When testing with methamphetamine, the reaction should flash
orange immediately. If the orange reaction is slowed the reagent must be replaced.

6.2.0 Secondary amines. Sodium nitroprusside stock solution “A” should be kept in the
dark and refrigerated. Shelf life is up to one year.

Authentication of Standards
Before a standard can be used as a reference for caseworlt in must be @‘Eﬁenticated. This

only has to be done once. ’\0

7.1.0  Authentication is performed on the appropriate instrumexﬁlther a GC/MS or
FTIR. (2

7.2.0 A standard will be considered authenticated when @% is greater than 85 %, as
compared to a library search. If the Q is less th % then two analysts must

concur on the validity of the match. Initials ch analyst will be kept on the
printout in the standards logbook. Refer n@‘hbr ﬁ% 1 come from any reliable
source, i.e. instrument library or scientié jou ol lications

7.3.0 Authentication documentation will @{ept @dard

QQ

Blanks

A reagent (negative control}, or s @nt (i @' lank will be run at least once with
each batch of analyses. The re @»wﬂl the case-file. The exception to this is
the FTIR background scan, ﬂ\' o eed to be kept. Additional blanks may be run
at the analyst’s discretio @16 1€ @s é gent blank are considered negative when

there is no evidence tan an analyte of interest. Refer to the GC/MS
SOP for spec1ﬁc 1 at1 ianks
\5(\ Q)%
Identificai %utei ia O
9.1. O e1a1 Guidelines. The following identification criteria will be applied to both

ntrolled and noncontrolled substances unless different criteria are listed in
sepalate SOP’s.
9.2.0 Testing Rules

9.2.1 For controlled substances two positive tests from two different sampling events
will be employed for conformation. One of the tests must provide structural
information, i.e. either MS or FTIR. A positive test is defined as one that gives a
reaction or result that indicates the presence of the analyte in question. A negative
reaction to a color test cannot be used for a positive test even if a negative reaction
was expected. Example: a negative reaction of methamphetamine and cobalt
thiocyanate even though no color change is expected.
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9.2.2 For non-controlled substances i.e. inorganics or cutting agents the second
sampling event does not have to be used.

9.3.0 If asample’s MS spectra matches the spectra of a standard, has a retention time within the
acceptable time window, and the second test is positive, if ran, then the compound is
confirmed.

9.3.1 Mass spectral interpretation. For the purpose of drug identification,

analysis of mass spectra is one of pattern recognition. A great deal of the

interpretation is dependent on each analyst’s opinion as to what constitutes a

match. All comaparisons for the purpose of confirmation are made between

analytical standards, not library searches, and the sample spectra. The

determination of what constitutes a minor peak, and its relativ ificance, shall

be left up to the individual analyst. The following are the g@mum requirements

to determine a match.

9.3.2 Identification of the molecular (parent) ion, i%ﬁnally present. * Note*
Some compounds do not have molecular i 10(15 in their mass spectra,

9.3.3 Presence of the correct base ion. @

9.3.4 The ratios of the relative abundances gf\he 1@01 ions, from the sample,
should be similar to those of theét@(daldoQ

the sample, and a second test is ive 1pound is confirmed.

9.4.1 Standard spectra are c%h 1 au@ ticated standards and then stored
internally for each FPIR m§s each laboratory.

9.4.2 FTIR spectra ar @1 Sld d if the peaks of the standard are present in the
sample, in lo ative intensities. Any extra major peaks in the

sample 1 e e:@uzb/(q%
t§‘> o(\
0

10.0.0 Records Retentj ‘\
The docunle 1011 ne @%pmt the conclusion(s) in the report will be kept in the
case ﬁle tbatch documentation will be stored in an area of the laboratory known
to an Ssible to the confrolled substances chemists. Examples of batch documentation
an e@ﬁ autotunes.

11.0.0 Abbreviations
Each laboratory will prepare and maintain a list of abbreviations that are used in the case
notes, This list will be updated annually and posted in each laboratory.

9.4.0 Ifasample’s FTIR spectra matches Qpect' 9 ﬁu‘d that was prepared the same as
§§ l§§1
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1.0.0

2.0.0

#1
General Drug
Analytical Method

Background / Scope

The following guidelines describe how controlled substance laboratory reports are to be
worded, what to do about analytical methods that are no longer, or rarely used, sample
and standards destruction, and sampling rules. These guidelines are a I@Mal evolution of

rules and procedures that have been used by ISP for years. A\Q
N
Reporting OCPQ
The choice of words for the “Description and Conclusion”section of the laboratory report
should be as brief as possible while containing all of the falowing elements.

2.1.1 The container, if any, i.e. plastic bag, glass Vi ape bindle etc.

2.1.2 Physical description of substance. Powdei uId material etc.
2.1.3 Original weight, volume, number of pl]éetc ee2.1.6

2.1.4 Conclusion. See 2.2.1 through 2.2
2.1.5 Amount used for analysis, or res

1.6
2.1.6 Exceptions. Amounts of 1cs1 is of marijuana pipes do not
need to be reported or no of ujds are not to be reported. Volumes
of liquids and welghts samples and the amounts used, need
not be reported. \\®

2.2.0 All controlle s@am@nal w111 be confirmed if possible. Exceptions are
inadequate ty to obtain a standard. Pills that have recognizable
logos an wl mbers need analytical confirmation if a literature

sear h%l icate a& contain a controlled substance, Schedule I or I1. A

sa ‘'om each ¢ f two part, unsealed, gelatin type capsules will be

zed. For the purpose of satisfying the "two test, two sampling” rule,

KQe cribed in 9.2.0, a literature search will be considered a presumptive test.

Q If a substance is confirmed the report will read “contains XXXXX”,

2.2.2 If a substance is present but not confirmed, the report will read “Results of testing
are consistent with XXXX, not confirmed”.

223 Non-analytical identifications of pills will read “source (PDR. Logo Index, ctc.)
lists as XXXX. All therapeutic ingredients will be listed but their relative amounts
will not unless it affects the scheduling.

2.2.4 All controlled substances should be scheduled.

2.2.5 Reporting of non-controlled substances shall be left up to the discretion of the
analyst.
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2.3.0 Reported sample weights will not exceed the accuracy of the balance used.

2.3.1 Inorder to alleviate confusion on the part of our customers, conversion between
metric and Bnglish units of measute should be reported on marijuana cases, when
appropriate. Example 90.7g (3.20z).

2.3.2 “Trace” or “residue” will be defined as anything less than 0.10 grams.

3.0.0 Sample and Standard Destruction
3.1.0 Sample Destruction. For the purpose of this section a sample will be defined as any
case work related extract, solution, or solid that is not returned to evidence.
Standards of non-controlled substances will also be treated using these procedures.
3.1.1 Aqueous liquids will be stored in a waste bottle until diggesal. Organic

solvents will also be stored until disposal. O
3.1.2 Disposal of aqueous liquids shall consist of neutralization of pH followed
by solidification of remaining liquid with abs material (kitty litter

etc.). The bottle and solid wilt then be discarded with normal trash.
3.1.3 Extracted plant material, test tubes, use pty vials, and TLC plates are
thcse containers are full,
d d ence burn, where they will

they are stored until the next sc@
be destroyed.
3.1.4 Solid (powder) samples can&lth ast@)wn the drain or placed in
the liquid (aqueous) was@ &bottl (\
3.1.5 Since the amount of a@mple\'
2.1.5) no further men\t h
3.2.0 Controlied Substance ard . For the purpose of this section, a
standard (primary, s da n wdefined as any controlled substance used
as a reference fardonfir % is. Standards will be obtained from
commercial @. ermn es i.e. Sigma, Supelco, and DEA.
3.2.1 W{ sta o be destroyed, i.e. past the expiration date,
&g::dation cte., then the standard will be stored until
he nex & drug burn and destroyed there. Two criminalists will
itness the val of the standards from the laboratory and fill out any

rded in the final repott (section
e required.

Q necessary paperwork required by the agency conducting the drug burn. The
\O laboratory standard log will indicate when the standard was destroyed. Any
Q DEA forms will also be filled out and turned over to the proper authorities.
3.2.2 If astandard is removed from the laboratory by being totally consumed,
accidentally destroyed or spilled, the removal should be witnessed by a
second criminalist and both individuals should sign and date the standard
log.

4.0.0 Old Analytical Methods
There are numerous analytical or extraction methods that at one time were used in the
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5.0.0

Forensic Service laboratory system but because of being replaced by newer technology, or
the infrequency of analysis, are no longer performed on a routine basis. These methods do
not warrant new (year 2000 or latter) written Analytical Methods. If these methods are
used, it is to be noted in the case file. Standard QA/QC procedures, including blanks and
standards, should be followed when using these methods. The written Analytical Methods,
if they exist, shall be stored at each laboratory. The following list includes some, but by no
means all, of the methods that may still have limited use.

d vs. di-Methamphetamine determination using microcrystaline tests. Modern

Microcrystal Tests for Drugs by C.Fulton 1969. Chapter XVII

Mescaline extraction from Peyote. DEA BNDD Manual. Page 78 throu%h 80.

Sampling Rules ’\OQ

Since not all samples are required to be analyzed in a given cas ® following guidelines

should be used to help the analyst determine which samples e tested.

5.0.1 A felony charge has priority over a misdemeanor. Example: a gram of cocaine
found in a suspect’s pocket will be tested whil am of marijuana found in the
same pocket may not be.

5.0.2 A misdemeanor is treated equally to a fi if 1td@s§lto the suspect or was the
probable cause for a subsequent search. of mar l_]uana foundina
suspect’s pocket would be analyze(t?’add Q%m of cocaine found in the
suspect’s car, \

5.0.3 Ifseveral samples, of differ cQappeQ{'@E@& bmitted as one piece of evidence

then each is analyzed to dgt@hmine, tiie e of controlled substances. Example:
two plastic bags axe fo Q e contains a tan powder and the other
contains a white po ould be tested. Plant materials do not fall

under this rule, 0. 1 O
5.0.4 The analyst withatwa vc 10v1de evidence suppor ting the highest charge,
ie. tr afﬁc{ l@yﬂe}wely vs. felony possession vs. misdemeanor

possessn?

5.1.0 y atr C% sample is present, every effort will be made to use less
half of th le. If it is necessary to use the entire sample, then any

&% acts, left over liquids, or residues will be returned to the evidence envelope. It

QQI 1 be estimated on the report how much of the sample was reserved.
% Multiple samples, non-statistical methods.

5.2.1 For less than trafficking amounts. (See appendix) The number of samples
necessary to support the charge will be analyzed. Example: If you have five
samples and the charge is possession then only one sample needs to be
tested. If the charge is intent to deliver then more samples may need to be
tested. Consultation with the prosecutor should determine the number
needed. The report will state the total number of samples, the sample
weight of the number actually analyzed, the findings, and the amount
reserved.
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5.2.2 For trafficking amounts. ALL samples will be analyzed until the
appropriate trafficking weight is reached. Example: Forty balloons cotne in,
each with about 0.1g of suspected heroin. The analyst will weigh out
enough to get to the first trafficking level, 2.0 g, and analyze each.

5.2.3 Pills. After a reference library check, if the pill(s) in a case needs to be
confirmed, one pill of each type needs to be analyzed.

5.2.4 For the non-statistical methods then ONLY the results of the samples
actually tested can be reported and testified to. No representation as to the
content of the other samples is to be inferred.

If the content of all the samples of a multi sample exhibit, e ose samples not
actually analyzed, is to be inferred then a hypergeometric §ampling scheme will be
employed. The ISP Forensic laboratories will use the are from ENTSI for
making the calculations as to the number of samples 1 equired. This software has
been supplied to each laboratory. It is up to eac lyst using this method to
understand its limitations and the 1mp]1cat10n%

5.3.1 Count the number of samples.

5.3.2 The ISP system will use 0.9 as tﬁé%v{'& rtion of positives” and

0.95 as the confidence Ievc;l
5.3.3 Enter the values from 5. nd excel program.

5.3.0 Multiple samples, statistical method. %6

53.4 Analyze the numbex m the resulting calculation.
6.0.0 Reagents CO\ \\Q Q/
O .©O

For each reagent tha iwﬁen i th@acccss of a test, a worksheet recording the
following will be b@ﬂne ,&ag@mame, recipe, QC method, expected shelf life (if
any), date made @;epaﬁp nd results of QC check. All reagents will be checked
against kno tandaz@alﬁ@ ank when they are prepared. Reagents that are prepared
for one tir@?&s , i.e. Webentést, the QC results are to be documented in the case notes. If
the effecfiveness of a reagent is verified with each use and the results are documented in
th@g%priate case files, then no other documentation is required. In order to minimize
theWwaste of expired reagents; those reagents with expiration dates should be made up in
quantities that will be consumed before the expiration date.

The following reagents or situations require special attention;

6.1.0 Marquis. This reagent will degrade over time especially when not refrigerated. To
ensure reliability, this reagent will be tested once a month with both a positive and
negative control. Methamphetamine and ephedrine, or cocaine standards work well
as controls. When testing with methamphetamine, the reaction should flash orange
immediately. If the orange reaction is slowed the reagent must be replaced.
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7.0.0

8.0.0

92.0.0

6.2.0 Secondary amines. Sodium nitroprusside stock solution “A” should be kept in the
dark and refrigerated. Shelf life is up to one year.

Authentication of Standards

Before a standard can be used as a reference for casework, it must be authenticated. This
only has to be done once.

7.1.0 Authentication is performed on the appropriate instrument, either a GC/MS or

FTIR.
7.2.0 A standard will be considered authenticated when the match (Q) is greater than 85
%, as compated 1o a library search. If the match is less than 8 en two analysts

must concur on the validity of the match. Initials of each a t will be kept on the
printout in the standards logbook or file. Reference libr \!écan come from any
reliable source, i.e. instrument library or scientific jo or publications.

7.3.0 Authentication documentation will be kept for eac]@tanda:id

Q}\

Blanks
A reagent (negative control), or solvent (instru nt) e run at least once with
each batch of analyses. The results wilt bc The exception to this is
the FTIR background scan, which does nee@g ddmonal blanks may be run
at the analyst’s discretion. The resul nk'are c0n51dered negative when
there is no evidence of contamin 1@ ﬁo of interest. Refer to the GC/MS
Analytical Method for speclﬁcs@rma@n 1€, g blanks.

\\®

Q &Q/
Identification Criterig)
k@nes e fi \ving identification criteria will be applied to both

9.1.0 General
controll d nt1 substances unless different criteria are listed in
sep nal od S.

92.0 ules
ﬁ?ﬂ For each contlolied substance, whenever possible, two positive tests from two

Q\ different sampling events will be employed for confirmation. One of the tests must
provide structural information, i.e. either MS or FTIR. A positive test is defined as
one that gives a reaction or result that indicates the presence of the analyte in
question. A negative reaction to a color test cannot be used for a positive test even
if a negative reaction was expected. Example: a negative reaction of
methamphetamine and cobalt thiocyanate even though no color change is
expected.

9.2.2 If only one sampling event can be performed on a sample then n-tridecane internal

standard is to be added to the extract before analysis on the GC/MS. A blank with
internal standard will also be run. For the concentration of the internal standard
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refer to the GC/MS Quant AM and scale accordingly.
9.2.3 For non-controlled substances i.e. inorganics, cutting agents and non-scheduled
prescription drugs, the second sampling event does not have to be used.

9.3.0 Ifasample’s MS spectra matches the spectra of a standard, has a retention time within the
acceptable time window, and the second test is positive, if ran, then the compound is
confirmed.

9.3.1 Mass spectral interpretation. For the purpose of drug identification,

analysis of mass spectra is one of pattern recognition. A great deal of the

interpretation is dependent on each analyst’s opinion as to what constitutes a

match. All comparisons for the purpose of confirmation are made between

analytical standards, not library searches, and the sample specty “The

determination of what constitutes a minor peak, and its relatiGe significance, shall

be left up to the individual analyst. The following are the&mum requirements to

determine a match. <

9.3.2 Identification of the molecular (parent) 10n<xj normally present. * Note
Some compounds do not have molecul3 s in their mass spectra.

9.3.3  Presence of the correct base ion.

9.3.4 The ratios of the relative abund f t %} t ions, from the sample,
should be similar to those of th tand ’{

9.4.0 Ifasample’s FTIR spectra matche dald that was prepared the same as
the sample, and a second test 31 compound is confirmed.
9.4.1 Standard spectra @1 ep thentlcated standards and then stored

internally for e ) at cach laboratory.
942 FTIR spectla % gén hed if the peaks of the standard are present in the
atio

sample, i relative intensities. Any extra major peaks in the
samp b 1a1

6

10.0.0 Records R eﬁtlon
The docu %\'a ion needed@ support the conclusion(s) in the report will be kept in the
case fil rrent batch documentation will be stored in an area of the laboratory known to
angd-ateessible to the controlled substances chemists. Examples of batch documentation
are'GC/MS autotunes.

11.0.0 Abbreviations
Each laboratory will prepare and maintain a list of abbreviations that are used in the case
notes. This list will be updated annually and posted in each laboratory.

12.0.0 History
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1.0.0

2.0.0

#1
General Drug
Analytical Method

Background / Scope (%)
The following guidelines describe how controlied substance labora@‘eports are to be
worded, what to do about analytical methods that are no longer, grydrely used, sample
and standards destruction, and sampling rules. These guideli re a natural evolution of
rules and procedures that have been used by ISP for years. O

2
Reporting QO
The choice of words for the “Description and Cor %on’@tion of the laboratory report
should be as brief as possible while containing@ of 1 @g elements.

2.1.1 The container, if any, i.e. plastic bag, @ass vial;p ndle etc.
2.1.2  Physical description of substance Vde‘g\ uj nt material etc.
2.1.3  Original weight, volume, nun?g)f P\@s tcoofsample. See 2.1.6

2.1.4 Conclusion. See 2.2.1 thr 1@1 . AQ

2.1.5 Amount used for analysi § d it. See 2.1.6

2.1.6 Exceptions. Amounté’es' 48 1is éhe analysis of marijuana pipes do not
need to be reported® not j é’of liguids are not to be reported. Volumes
of liquids and Ats lid@m clanlab samples and the amounts used, need

not be repor C)O O\/

LN

2.2.0 Allcon ‘(Qed @%l@%mlyzed, will be confirmed if possible. Exceptions are

ina 6@1 te sample @ or inability to obtain a standard. Pills that have

1'§gmizabie logos and/or identification numbers need analytical confirmation if a

K(Dt -ature search indicates that they contain a controlled substance, Schedule I or

Q I1. A sample from each type of two part, unsealed, gelatin type capsules will be

analyzed. For the purpose of satisfying the "two test, two sampling” rule,
described in 9.2.0, a literature search will be considered a presumptive test.

2.2.1 If a substance is confirmed the report will read “contains XXXXX".

2.2.2 If a substance is present but not confirmed, the report will read “Results of testing
are consistent with XXXX, not confirmed”.

2,2.3  Non-analytical identifications of pills will read “source (PDR, Logo Index, etc.)
lists as XXXX”, All therapeutic ingredients will be listed but their relative
amounts will not unless it affects the scheduling.
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3.0.0

224
2.2.5

2.3.0
2.3.1

2.3.2

All controlled substances should be scheduled.

Reporting of non-controlled substances shall be left up to the discretion of the
analyst.

Reported sample weights will not exceed the accuracy of the balance used.

In order to alleviate confusion on the part of our customers, conversion between
metric and English units of measure should be reported on marijuana cases, when
appropriate. Example 90.7g (3.202).

“Trace” or “residue” will be defined as anything less than 0.10 grams.

Sample and Standard Destruction

3.1.0

32.0

Sample Destruction. For the purpose of this section a sample be defined as
any case work related extract, solution, or solid that is not refned to evidence.
Standards of non-controlled substances will also be treatedusing these
procedures.

3.1.1  Aqueous liquids will be stored in a waste b@%un‘al disposal. Organic
solvents will also be stored until disposals A\

3.1.2 Disposal of aqueous liquids shall c01 of 1 utlahzanon of pH followed
by solidification of remaining li 1th ent material (kitty litter
etc.). The bottle and solid will tgén e gljgsée ith normal trash.

3.1.3 Extracted plant material, tes vials, and TLC plates are
placed in the disposable @6 e these containers are full,
they are stored until t! §\ ul fug evidence burn, where they
will be destroyed. @

3.1.4 Solid (powder) @les }b &1 washed down the drain or placed in
the liquid (aq@us) W %%;

3.1.5 Since the aifidunt {@ anﬁ{ 1sed is recorded in the final report (section
2.1.5) w§\k 'th cun ation will be required.

Controlled an andatdDestruction. For the purpose of this section, a

stdndald ma 001 , bench) is defined as any controlled substance used

as a 1 ‘ence &atmy analysis.

3. 2& hen a standard needs to be destroyed, i.e. past the expiration date,
contamination, or degradation etc., then the standard will be stored untit

the next scheduled drug burn and destroyed there. Two criminalists will

witness the removal of the standards from the laboratory and fill out any
necessary paperwork required by the agency conducting the drug burn. The
laboratory standard log will indicate when the standard was destroyed.

Any DEA forms will also be filled out and turned over to the proper

authorities.

3.2.2 If astandard is removed from the laboratory by being totally consumed,
accidentally destroyed or spilled, the removal should be witnessed by a
second criminalist and both individuals should sign and date the standard
log.
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4,0.0 Old Analytical Methods

There are numerous analytical or extraction methods that at one time were used in the
Forensic Service laboratory system, These methods do not have approved Analytical Methods. If
an analyst decides that these or other non-approved methods need to be used then the analyst
must refer to section 15.4.1.2 of the quality manual for the proper procedures before analysis

begins.

5.0.0 Sampling Rules " O

o

Since not all samples are required to be analyzed in a given case&ﬂ% following guidelines
should be used to help the analyst determine which samples e tested.

5.0.1

5.02

5.0.3

5.04

A felony charge has priority over a misdemeanor, Example: a gram of cocaine
found in a suspect’s pocket will be tested while @am of marijuana found in the
same pocket may not be.

A misdemeanor is treated equally to a £ i sei to the suspect or was
the probable cause for a subsequent sea }@ }@l ram of marijjuana found
in a suspect’s pocket would be anal in %1 10 gram of cocaine found in
the suspect’s car.

If several samples, of differe Q)e I %e mItted as one piece of
evidence then each is analyzed % t e presence of controlled substances.
Example: two plastic b e f &speot One contains a tan powder and
the other contains a wder would be tested. Plant materials
do not fall undel t @mle
The analys way, 1ve 1ov1de evidence supporting the highest charge,
ie. t1afﬁc 1anb® uringydelivery vs. felony possession vs, misdemeanor

possessw %

When guly a tzéé le sample is present, every effort will be made to use less

tha half of the lele If it is necessary to use the entire sample, then any
cts left over liquids, or residues will be returned to the evidence envelope. It
be estimated on the report how much of the sample was reserved.

5. 2Q Multlple samples, non-statistical methods.

5.2.1 For less than trafficking amounts, (See appendix) The number of samples
necessary to support the charge will be analyzed. Example: If you have
five samples and the charge is possession then only one sample needs to be
tested. If the charge is intent to deliver then more samples may need to be
tested. Consultation with the prosecutor should determine the number
needed. The report will state the total number of samples, the sample
weight of the number actually analyzed, the findings, and the amount
reserved.
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6.0.0 Reagents O

5.2.2 For trafficking amounts. ALL samples will be analyzed until the
appropriate trafficking weight is reached. Example: Forty balloons come
in, each with about 0.1g of suspected heroin. The analyst will weigh out
enough to get to the first trafficking level, 2.0 g, and analyze each,

5.2.3 Pills. After a reference library check, if the pili(s) in a case needs to be
confirmed, one pill of each type needs to be analyzed.

5.2.4 TFor the non-statistical methods then ONLY the results of the samples
actually tested can be reported and testified to. No representation as to the
content of the other samples is to be inferred.

5.3.0 Multiple samples, statistical method. )
If the content of all the samples of a multi sample exhibit, e Qghose samples not
actually analyzed, is to be inferred then a hypergeometric@ampling scheme will be
employed. The ISP Forensic laboratories will use th are from ENFSI for
making the calculations as to the number of samples r&quired. This software has
been supplied to each laboratory, It is up to each@a yst using this method to
understand its limitations and the nnpllcat101@

5.3.1  Count the number of samples.

5.3.2 The ISP system will use 0.9 as t P E{'g@‘ rtion of positives” and
0.95 as the confidence level, é

5.3.3 Enter the values from 5. @ d 5 111 excel program,

5.3.4 Analyze the number oQa op n%) m the resulting calculation.

< S

A\ &((,
Unless stated in a sep l&ma @aod ot below, the recipes for reagents found in
“Clarke s Analysis N%J ngs @Dl Poidens, 3 edition” are to be used.

6.1.0 The foliogx gli t 917{ reagents are approved for use.
Marqu ob @10 Liebermann’s, Mecke’s, Froehde, Fast blue,

%@@ is, Simon’ amines), Dille-Koppanyi, and Sulfuric acid/UV.
620 T

ollowing reagents are approved as spray reagents Fast blue, lodoplatinate, p-
AB, Fluorescamine, and Dragendorff’s.

6. 3Q For each reagent that is essential to the success of a test, a worksheet recording the
following will be maintained; reagents name, recipe, QC method, date made,
name of preparer, and results of QC check. All reagents will be checked against
known standards and a blank when they are prepared. Reagents that are prepared
for one time use, i.e, Weber test, the QC results are to be documented in the case
notes. If the effectiveness of a reagent is verified with each use and the results are
documented in the appropriate case files, then no other documentation is required.

6.4.0 Shelf life. With the exception of Marquis, Cobalt thiocyanate, and Simon’s, which
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are to be tested monthly, all reagents are to be tested with a positive control and a
blank, or negative control as appropriate, with each use. Shelf life is thus
considered indefinite.

6.5.0 The following reagents or situations require special attention;

6.5.1

6.5.2

6.5.3

6.5.4

7.0.0  Authentication of Stand'@s

Marquis. This reagent will degrade over time especially when not
refrigerated. Test with both a positive (imethamphetamine) and negative
{dimethyl sulfone) conirol. When testing with methamphetamine, the
reaction should flash orange immediately. If the orange reaction is slowed
the reagent must be replaced.

Simon’s (2" amines). Sodium nitroprusside stock solu&"ﬁ) “1” should be
kept in the dark and refrigerated. ~\Q

A 2% (w/v) cobalt thiocyanate aqueous solution i(ésed for cocaine, Mix
cobalt thiocyanate with distilled/deionized w nd filter if necessary.
Solution should be clear and pink. A positiye réaction produces a
turquoise blue precipitate. HCl is added l«ﬁe test well containing the
sample and cobalt thiocyanate if the e is suspected of containing
cocaine base. Test with both a pos@&e (co@n } and negative (dimethyl

the Fast Blue BB salt to d ed/ nize ter to change the water to a
yellow color. The exa?: onjd\not relevant as the solution is

tested with each u @ ﬂ\\&cpéﬁs)on the analyst’s personal preference.
WA

sulfone) control.
Fast Blue BB salt solution f;@anjm\}a m@shrooms. Add enough of

Before a standard ca {&’\\&wf@ce for casework, it must be authenticated. This
only has to be done %e

7.1.0  Authenti n 6@01@11 the appropriate instrument, either a GC/MS or

FTIR,

'd will be c@uieled authenticated when the match (Q) is greater than 85

720 A
0%4 compared to a library search. If the match is less than 85% then two analysts
Gitist concur on the validity of the match. Initials of each analyst will be kept on

Q the printout in the standards logbook or file. Reference libraries can come from

any reliable source, i.e. instrument library or scientific journals or publications,

7.3.0  Authentication documentation will be kept for each standard.

7.4.0 Standards will be obtained from commercial or governmental sources i.e. Sigma,
Supelco, and DEA, ect. Standards may also be obtained from previously analyzed
casework.
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8.0.0 Blanks
A reagent (negative control), or solvent {(instrument) blank will be run at least once with
each batch of analyses. The results will be noted in the case-file. The exception to this is
the FTIR background scan, which does not need to be kept. Additional blanks may be run
at the analyst’s discretion. The results of a reagent blank are considered negative when
there is no evidence of contamination from an analyte of interest. Refer to the GC/MS
Analytical Method for specific information regarding blanks,

9.0.0 Identification Criteria
9.1.0 General Guidelines. The following identification criteria will pplied to both
controlled and noncontrolled substances unless different cm\@ are listed in
separate Analytical Method’s.
9.2.0 Testing Rules @
9.2.1 For each controlled substance, whenever p %e two positive tests from two
different sampling events will be emplo or confirmation. One of the tests
must provide structural information, i€\eéithex MS or FTIR. A positive test is
defined as one that gives a reacti 1(?1 resul{that indicates the presence of the
analyte in question. A negative éa c  test cannot be used for a

positive test even if a negati actmk wa cted. Example: a negative
reaction of methampheta a cyanate even though no color change

is expected &
9.2.2 If only one samplip ven e performed on a sample then n-tridecane internal
standard is to b before analysis on the GC/MS. A blank with

internal stand l@p i Use either a 1000 or 10,000 ug/ml tridecane/
methanol 01@1 {0y tandard,

1lor
9.2.3 Fornon 1t1@ub ces i.e. inorganics, cutting agents and non-scheduled
p1es 1011 cond sampling event does not have to be used.
93.0 Ifas 93 M@ ﬁmatches the spectra of a standard, has a retention time within the
accﬁe time wi and the second test is positive, if ran, then the compound is
rmed
C?l Mass spectral interpretation. For the purpose of drug identification,
Q analysis of mass spectra is one of pattern recognition, A great deal of the
interpretation is dependent on each analyst’s opinion as to what constitutes a
match, All comparisons for the purpose of confirmation are made between
analytical standards, not library searches, and the sample spectra. The
determination of what constitutes a minor peak, and its relative significance, shall
be left up to the individual analyst. The following are the minimum requirements
to determine a match,

9.3.2 Identification of the molecular (parent) ion, if normally present. * Note
Some compounds do not have molecular ions in their mass spectra.
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9.3.3 Presence of the correct base ion.
9.3.4 The ratios of the relative abundances of the major ions, from the sample,
should be similar to those of the standard,

9.4.0 Ifasample’s FTIR spectra matches a spectra of a standard that was prepared the same as
the sample, and a second test is positive, then the compound is confirmed.
9.4.1 Standard spectra are prepared from authenticated standards and then stored
internally for each FTIR instrument, at each laboratory.
9.4.2 FTIR spectra are considered matched if the peaks of the standard are present in the
sample, in location, shape, and relative intensitics. Any extra major peaks in the

sample must be explainable, %)
Y
o
10.0.0 Records Retention
‘The documentation needed to support the conclusion(s) i m ¢ report will be kept in the
case file. Current batch documentation will be stored 11163 area of the laboratory known
to and accessible to the controlled substances cheml Xa Kples of batch documentation
are GC/MS autotunes. Q
C)O
11,0.0 Abbreviations
Each laboratory will prepare and maintajiy 1st ons that are used in the case
notes. This list will be updated annu@ 1d® d h@ h laboratory.
3 b
12.0.0 History cg\ \\Q, ({/Q
LS
Revision #  Issue orr eVIe\Wﬁe \ I@jm y Author or Reviewer

OV O |
0 % (\ % Original Issue D.C. Sincerbeaux
1.0 /02 Update section 6 D.C. Sincerbeaux g

2.0 <\‘7 22/02 Add Sec 7 and 8 D.C, Sincerbeaux
3.0 Q 8/27/02 Add section 9, 10, & # D.C. Sincerbeaux
. 1/10/03 Changed sec 8 and 10 D.C. Sincerbeaux
S.OQ 4/16/03 Added sec 11.0 D.C. Sincerbeaux
. 11/26/03 Changed section 7 D.C. Sincerbeaux
7.0 9/30/05 Major rewrite. Changed sections!.0.0, 2.1.(2,6),
2,2,0,3.2.(0,2), 5.2.(1,2,3,), 6.(0,1,2), 8.0.0,
9.2.(0,1,2) D.C. Sincerbeaux
8.0 12/22/06 Minor word changes throughout, Changed 2.1.6, 2.2.3,
92.1,922,and 9.2.3
9.0 7/3/2007 Added 6.3, 6.4,7.4 changed D.C. Sincerbeaux
3.2,4.0,6.0,6.1
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