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INTRODUCTION

CHEMISTRY ANALYTICAL TECHNIQUES

The following analytical techniques are currently available and
utilized for sample identification and comparative analysis within

the Bureau of Forensic Services.

O Pphysical Characterization

Weight or mass determination (top-load/
(stereomicroscope) ‘SP
s

Visual assessment

9
<
O

ytical balance)

Visual identification of pharmaceutiq?

Q&
0\6 Q*

P
O Qhﬁmigal_SQraeningwIe&LsmiSpQ§t§§ats*b ‘S‘

Microscopy
Compound light (polaéﬁgéa

O Chromatography (;E) o
Thin 1 Q} YD‘ XS
in layer c

¥

Gas chromat&g
o) 9
@6 OQ)
O Infraﬁségﬁpectraaggpy
%

FT-IR
FT-IR with microscope

O Mass Spectrometxry

N
SRS
§§Lt(ﬁﬁcroscopy)
NI

2

@@Q/

Gas chromatography / mass spectrometry

The preceding list only shows techniques currently available "in

house"
limited solely to these techniques.

in the Bureau of Forensic Services;

however, we are not
Additional instrumentation has

been used and is available at other laboratories.







PHYSICAL CHARACTERIZATION

A thorough physical characterization of a material submitted
for analysis includes the following observations:

O W¥isual examination and physical characterization

Type of material: powder, liquid, tablet, plant, etc..

Color

Size, sghape

Morphology ng
Significant wmarkings (logos on pharmaceutig?@é)

N\
References such as The Drug Logo Index a ician'

Desk Reference are valuable tools to hekg identify the
contents of legitimate pharmaceutical Q}eparations.

Note: The use of a stereom1croscogé§ 1st in the
characterization of the above 1t magnification
up to 40X is particularly usef 1n a g plant
morphology, crystalline stru k K aded samples.

5 - \Q)\)

Generally mass is de 1Q$$> d<$he 0.01 gram using a

topload balance or l balance can be used to weigh

to 0.01 mllllgr 10n of the measurement depends
cn the analytl ed

The balance Gﬁsb<§§§aggbbe clean and zeroced prior to
any sampl%?%elghlng<>

Detaqg§%maon of the net mass is made by placing the contents
of item (without the packaging) either directly on the
balahce or in a clean, tared welighing container.

Actual balance readings are recorded and not rounded.

Massesg less than 0.1 gram may be reported as such.

Masses significantly less than 0.1 gram may be
reported asg "a residue" or "a trace".
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O

O Procedure %
O

CHEMICAL, SCREENING TESTS

Introduction

Chemical color tests are non-specific screening tests that
provide preliminary data as to the nature of the substance
to be identified. Certain compounds or classes of '
compounds produce distinct colors when brought into
contact with various chemical reagents. These simple
reactions can indicate the presence of a particular
functional group or molecular moiety. ()

%]

.

There is always a certain amount of subjec i&géy that must
be taken into account when a color is rqg§& ed. It is not
uncommon for two analysts to describe‘ same color
differently. Aside from the differenchs in reporting
colors that can be attributed to t Cina yst, colors can
also be influenced by the conce t€§ i the sample in
the reagent, by the presence ofzéonqé;sg 8, or by the
age of the reagent. Also, thegle h time during which
the colors are observed may~infl c e color reported

because color transitions<%nd £ lities are not
unusual. Allowances sh@ﬂ.d,\’&@ re, be made for these

differences, especia Q@}wi e nce items where neither
the concentration o he\‘

n the ege e
composition of an(SQOnséa%agigsis kgzwn, Presence or
% LAY
N .0
N

The spot ts are <§ﬁucted by placing a drop of the chosen
coloxr re nt into gge well of a clean spot plate. Next,
using & lean spatula, place a small amount of the substance
to tested into the drop of color reagent. Any color which
is observed is noted. The purpose of placing the color reagent
into the well prior to the sample is to ensure that the spot
plate is clean and free of contamination.




CHEMICAL SCREENING TESTS (CONT.)

O Reagents

The following is a list of color test reagents commonly
used in the Bureau of Forensic Services. The reagent
formulations and their use can be found in the following

reference in Isclation and Identificatrion of Drugs, edite
by E.G.C. Clarke. :

Chen's ()
Cobalt thiocyanate . C)®
Dillie-Koppani \
Duguenois-Levine é
Formaldehyde-Sulfuric acid %
Frohde O
Liebermann Q
Mandelin \Q
Marquis QO
Mecke

Methyl benzoate »\Q
P2P spot test @)
Sanchez Q \@
Sodium E\Iit:roprt_lssid@(2a n6<;)
Sodium Methoxid \(b' Q
Sulfuric acid O\\Q)

Weeber O
Zvev:?kker 60 \$







POLARIZED LIGHT MICROSCOPY
Microcrystal Examinations

Introduction

Microcrystal tests are chemical-precipitation tests in which a

polarizing light microscope is used to identify specific
crystalline formations. Microcrystal tests work well for many
drugs and compounds containing basic nitrogen. &

Procedure ‘QXSD

Usually, the tests are performed by placiﬂgya minute amount of
the sample on a microscope slide (in sg cases, the sample
must be dissolved in a solution such a ilute acid) and adding
a drip of the reagent to it. A se nique is the
“hanging drop” method where a drqg.t ‘gggent is placed on
a cover slip suspended over a s %\S £ unknown that has
been placed in a well of a m co or spot plate. The
solvent used in the well égh e slide is chosen so
that the sample is volatlll ed th methods, the resulting
precipitates (crystals) ed using the polarizing
microgscope at a suit ma 1f

N\
Advantages and. Limi ;Q§S“‘fz/

>
Microcrystal tﬁs% q:?&%ally very sensitive, require very
small sample(3 \:fb ggg;ln some cases are highly specific for
a certain gts can also be the best or only
practic W eans foraaétermining a specific enantiomer of an
enant i ric pair. Crystal tests are limited because
assifésgit of crystals is subjective and hard copy results
{(photographs)are not practical in most instances. Some crystal
tests are not very specific for certain classes of drugs (i.e.,
opium alkaloids). Excipient material often distorts crystal

formation and structure. Many of the reagents are hazardous oxr
created toxic waste disposal problems.




O Reagents

The following are some of the more common crystal reagents and
their formulations:

& Gold Chloride/HOAc - 1 gram HAuCl, dissolved in 20 ml of 20%
acetic acid. _

®= Gold Chloride/H,PO, - 1 gram HAuCl, dissolved in 20 ml 1:2 .
phosphoric acid in water.

& Gold Bromide - 1 gram HAuCl, dissolved in 1.5 @% 40% HBr, 8
ml H,PO,, and 40 ml glacial acefic acid.

-

\
w Platinic Chloride - 1 gram H,PtCl, dissolwggkin 20 ml water.

S
.\0







CHROMATOGRAPHY

(O Introduction

Chromatography is an analytical tool used to separate
mixtures into individual compounds for identification
by other methods. Compounds are separated based on
differences in their interaction between a stationary
phase (solid or liguid coating on columns or plates) and
a mobile phase (gas or liquid). Identification of
compounds may be performed by comparison of ret ion data
with standards, and with detection or visuali§§klon
techniques such as IR, MS, etc, QD

%

O Procedure

6\
Chromatography requires that a samp 1ssolved in
an appropriate mobile phase.
In thin-layer chromatography Igc le in solvent
is placed on a TLC plate (a 3 e.g. glass,
aluminum, plastic etc. co sorbent) and then

developed in a tank co oprlate mobile

phase (solvent system) é %t @separatlon of

components. Ind1v1 are visualized by
obgerving the plat ht by spraying the

developed TLC pla{§.w1¢$ mlcal or by expoging to
iodine vapors t S\§th the individual components to

produce a coM{ ci

For gas ch atograp the sample is injected through a
heated =z {to volat llze the sample) onto a column (usually
fugsed gAalica w1th a liquid stationary phase coated or bonded to

the {{%er wall) and eluted using a gas (He, N2, etc.) as the
mobile phase. Separated components of the mixture are
identified, as they elute, by flame ionization detection (FID),
MS, or other detection systems. Not all compounds lend
themselves to GC analysis due to poor volatility or thermal
degradation. Derivatization can be used to improve the
chromatography of such a compound, and can also give additional
data for characterization and identification.




CHROMATOGRAPHY (cont.)

O Calibration and Maintenance

Retention data for chromatography must be determined

for each individual system by running standards.

Mechanical maintenance of GC systems are conducted

as per operation manual suggestions and mobile phase

supplies are replenished as needed. TLC plates are

discarded after each use and TLC solvent systems

replenished when necessary. Computer data col tion systems
acquire data in a form which can be used by Q@E analyst. The
data printed shall reflect the data acquir qg}

*

'\
O Advantages and Limitations <§b
TLC is a rapid and inexpensive g 1 thod which can
be used as a comparative techn T 2%}uires
virtually no sample preparatiqégbn Xuse inimal amounts

of sample. The technlque c \' Q} e d as a method of
separating compounds for r h Q;h is (preparatory

TLC}). ©No specific stru erak\ ication of any

compound can be obtai UV light may be used for
visualization of som systems as certain chemical

fr

e
compounds fluoressﬁglux%gb ght.
GC also requiref é{q O.@ @v@le preparation and
minimal Sampg§~ GC in combination with MS

detection tural information for
1nd1v1dua£§§omponen€9 This structural information will
not be id unless individual components have first been
sepa by the chromatography. GC can not be used for
compéOnients which are thermally labile or can not be
volatilized. GC in combination with most detection
gsystems is a destructive method.

(]







INFRARED SPECTROSCOPY
O Introduction

Infrared spectroscopy (IR) is an analytical technigue
that provides structural information enabling both
characterization and identification of substanceg. It is
based on the absorbance of infrared light energy
corresponding to the quantized vibrational and rotational
transitions within the molecules of a sample. orbance
patterns can be compared to standard spectra o%ﬁﬁnown
compounds to ldentify a specific substance o
identification can be made of individual c ical
functional groups from portions of the abébk ance
pattern. ‘\O

O Procedure <g§>

Solid samples may be examined dlsé Ki)us a diamond
anvil cell (DAC), attenuated . ldgefl nce (ATR),
ground with potassium bromi \\ K ressed into a

pellet, or using diffuse gaho mpling (DRIFTS)}.
Liguid phase samples magﬁ?e a§;ﬁ' using KBr, sodium
sI) plates (for non- polar

chloride (NaCl), or c %;21
liquids) or by usingcg§R (gbrgga r and other
liguids}. Vapor @ @p]& re examined using a gas
cell accessory , NaCl, or CsI windows.
Microscopic safé}es a éﬁrexamlned using a microscope
accesgsory.

QI <b%

O Calibrati ndealﬂEQnanga

Fou ransform IR (FTIR) instruments are designed with
-in diagnostics and function checks which are

carrled out by the instrument's computer. A pulsed laser

sets the timing for the interferometer and calibrates each

scan, eliminating the need for any external calibration.

A scan of a standard (polystyrene) performed at least once a

month will demonstrate that the instrument is operating

properly. A hard copy of this data is kept in the instrument

log book.




INFRARED SPECTROSCOPY (cont.)

Routine maintenance as recommended by the operator's
manual will be conducted on a regular basis and documented in

the instrument log book. A complete maintenance procedure can be

found in the instrument’s maintenance and calibration record
book as well as in this manual under the instrumentation section
of Drug Analysis. The computer is used to acquire d&ta in a form
which can be used by the analyst. The data prq\ d shall
reflect the data acgquired.
@
o)

O Advantages and Limitations égb
IR analysis provides non-destructiv 95 tural
information for the qualitative <@ ti} on of a wide
range of substances, both organkge

Analytical strengths of IR i de llmlted gsample

quantities for analysis a Qh ¢ determine

differences between dlast eom g;% aknesgsses include the
e and the difficulty

need for samples to be Sh
of identification of al pounds such as

enantiomer pairs aﬁs ac compounds in a
homologous serles p ou The lack of spectral
complexity may ic 1dent1f1catlon of

inorganic cowgl

{>
& Q’
Q‘OQ
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SS SPECTROME
O Introdughion

Mass sepectrometxyy (M$) 1s an instrumental technique for
the identification of organic compounds. Upon introducing
a gample into the M8, the sample is fragmented and ilonized
inte charged ions by bombardment with accelerated
electrons. The iong are then filtered according their
mass to charge (m/z) ratio by a scanning guadru Ege
magnetie field. A detector and data system iggﬁguter)
record the mass and quantity of ions as the gpectrometer
is scanning, resulting in the generation a mass
gpectrum. The sample spectyum may thenspe compared to

refarence llibrary spectra. &)
o3
\ Q*

O Progedure QO o &
m Cé ometer
through a GC equipped with a p 1%§§5§ wmrn. The sample
is dissolved in an approper_e o en@ injected onto the
aC which separateg the sigple\$§ko individual
components which the%2§g§3ﬁ2§9e i gource of the MS.
N\

O@meé@

>
The masgs 8pe 6£;het§§§; Saiibrated and tuned by either of two
Y

means, wanu h§\ ingtrumental (cowputer) program
which adjugte € zﬁé?peration parameters to achlieve certain’
m

The sample is introduced into,.

predefi perfor e criteria. The inatrument ghould be
auto d on the day of use prior to begining any analysisg.
S more than one analyst be running gampies during the

da¥, the instrument need only be aukotuned once during that
rime span. Should a analytical run cover more than a single
day, the autotune acquired at the peginning of the xun
auffices as a check until said continuous run ig completed.
The tuning and calibration Ctypilcally
utilizeperfluorotributylamine(PFTBA), a stable compound which
produceg ion fragments throughout the mass range for the
spectrometer. These iong are used to calibrate and normalize
the instrument's operation, For some work, the instrument may
be tuned and calibrated uging a primary standaxd, in ordex
that the instrument be optimized for a particular compound.
A complete discussion on tuning is found in the manufacture's
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MASS SPRCIROMETRY {cont.)

operations manuals., A complete maintenance schedule can be
found in the instrument’s maintenance and calibration record
book as well as in this wanual under the instrumentation
gection of Drug Analysis.

Routine maintenance ig performed as specified by the
opéerations manual at appropriate intervals and documented in
the instrument log book., The computer is used to ire data
in a form which can be used by the analyst; 1t§b shall not
alter the fundamental data. @

9

O vanta and Li ations ' : 'O
'\
Mass spectrometry im a highly aansitl veraatlle

instrumental technique for a wide v organlc
compounds. The systems can be au creaae

analytical time efficiency and @313 tltatmve
analysis. When coupled with GE aratlon can be
greatly reduced and comple readlly analyzed.
Limitationg include compl of sample upon
analysis and the fact t t e al abile and non-
volatile sampleg are §§ alyzed Spectra from
¢logely related comggun mers may be g0 similar that
conclusive 1dant%%$b not possible.

\?) () CS\/

é O
N

QK




MASS SPECTROMETRY

O 1Introduction

Mass spectrometry (MS) is an instrumental technique for
the identification of organic compounds. Upon introducing
a sample into the MS, the sample is fragmented and ionized
into charged ions by bombardment with accelerated -
electrons. The ions are then filtered according to their
mass to charge (m/z} ratio by a scanning quadrupole
magnetic field. A detector and data gystem_d¢eomputer)
record the mass and quantity of ions as the “spectrometexr

is scanning, resulting in the generationc¥ a mass

Spectrum. The sample spectrum may thngbe compared to
reference library spectra.

O\O
&
O Procedure @Q *
o >R
The sample is introduced into é%e a ctrometer
through a GC equipped with a-&api r lumn. The sample
is dissolved in an appropr'\te v . injected onto the

GC which separates the sﬁ%p e @nt its individual
components which then Q@ter\ﬁqeéﬂ source of the MS.

*db e> Q
-+ O Calibration and Maintén ,&
Q) {éﬂ: .
The mass spec etfs :f.s\/ ibrated and tuned by either of two

meansg, man of) instrumental (computer) pPprogram
which adjdé)s.gﬁg‘qz§39eration parameters to achieve certain
rfo

predefi pe q§5 ce criteria. The instrument should be
autotuged on the day of use prior to begining any analysis.
Sho more than one analyst be running samples during the

d{?, the instrument need only be autotuned once during that
time span. Should a analytical run cover more than a single
day, the autotune acquired at the beginning of the run
suffices as a check until said continuous run is completed.
The tuning and calibration typically utilize
perfluorotributylamine (PFTBA), a stable compound which
produces ion fragments throughout the mass range for the
Spectrometer. These ions are used to calibrate and normalize
the instrument's operation. For some work, the instrument may
be tuned and calibrated using a primary standard, in order
that the instrument be optimized for a particular compound.
A complete discussion on tuning is found in the manufacture's
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MASS SPECTROMETRY (cont.)

Routine maintenance is performed as specified by the operations
manual at appropriate intervals and documented in the instrument
log book. The computer is used to acquire data in a form which can
be used by the analyst; it shall not alter the fundamental data.

O Advantages. and Limitations &

O@
Magg spectrometry i1g a highly sengitive and }'satlle
instrumental technique for a wide variety év organic
compounds. The systems can be automate increase
analytical time efficiency and assist uantltatlve
analysis. When coupled with GC, sam$ eparation can be
greatly reduced and complex mixtu adily analyzed.
Limitations include complete des% %o sample upen

analysis and the fact that the 3%' and non-
volatile samples are not rea%@y & ¢ Spectra from
clogely related compounds y be so similar that
conclusive 1dent1flcatlorb @b







DRUG ANALYSIS
(CONTROLLED SUBSTANCES)

This section of the Chemistry Technical Procedure Manual is
devoted to the analysis of drugs, including controlled

substances, poisons, pharmaceuticals, clandestine lab sampleg

and unknowns.

(O INTRODUCTION

9
The majority of case submissions to the CheTgS%ry Section
of the BFS involves the analysis of sample o determine the
presence of a controlled substance. (gthese cases the
primary objective of the forensic scientdgt is to conclusively
identify any and all controlled su gances in a sample or
conduct sufficient analysis to deteggb that no controlled
substances are present.

Controlled substances are th 22§§ which are so

designated either by leglsl inistrative rules
of the Idaho State B zés acy The Uniform
Controlled Substances A @épd in the Revised Code of
Idaho, Chaptexr 27. It ggntae;ﬁ itions as well as lists of

compounds. % \\Q

The Uniform Con Sh.&s nces Act organizes the drugs
into Schedule v 1c flne and enumerate the gubstances
that are co 11 Gh) general, the schedule and quantity
of the dru ermine the penalty which is assessed
any pers ‘gconv1ct€9 nder the act.

The €§Qen81c scientist has an obligation to do sufficient
te€rting to aid the judicial system in determining to which

heédule a substance belongs. This requires identification
of any controlled substance present as well asg determining
the masgs in many cases. Infrequently, the scientist may need
to perform semi-quantitative analysis or identify both the
controlled substance and other substances with which it is
mixed.
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DRUG ANALYSIS (CONT.)

The forensic scilentist must provide sufficient testing to
eliminate the possibility that the positive identification of
a contreclled substance could be due to inadvertent
contamination in the laboratory. Every safeguard must be
taken to ensure that a sample is not contaminated in the
laboratory with any extraneous material. The integrity of
the sample shall not be compromisged.

O QUALITY CONTROL %

%

Quality contrcl, quality assurance andg%roper evidence

handling are thoroughly discussed 1QE§@

Quality Control

Manual .

O Note Taking

@Q

e @
very case analysis
ed from the wvault,

Proper note taking must
from the time the eVld ce

throughout the analgk eturn of the

evidence to the v eed to be legible and

complete for the eferred to months and

even years a§45§g s was performed. Proper
" notes shoul

& Cas@S%umég}Qéfdate of analysis and analysts
%;ﬂ;c &@ of evidence, seal and packaging.

& A ing problems or evidence oddities.

= De twion of each analysis and the result.
\ lrﬁ“Sampl preparation and extractions.

B Conclusions upon completion of analysis.

w All communications regarding the case.

Notes and all hard copy data {spectra, chromatograms,
photos and sketches) must remain in the case file.




O Contamination Prevention

Contamination prevention should include the following:

<o
59

88

Only one item of evidence is analyzed at a time.
Batch processes (auto sampling) require each
item be secure and labeled. ,
Sufficient work gpace must be maintained and
kept clean.

Reusable items {glassware, spatulas, scalpels,
etc..) must be thoroughly cleaned pri to each

use. \0

Disposable items are used only on el

Sample blanks will be run when Qi approprlate
A sample blank i1s defined as % gample result-
ing from a process which exégiiy mimics that
uged in the preparation oéi} nalytical un-
known, with the exceptl q@ he unknown was

not added to the proc<%

O Reagents and standards \\C) ’Q @Q/

%

@Q

Solvents and rea ified by running
bianks and st eguard against
contaminatj nsqu proper response.

A reage Choq\ 62:1 used to document reagent
1

prapa fication. The log boock

w1l§\

@P&nt name .
QSA w Date the reagent was made.

w Initials of person making reagent.

w Reference to recipe used.

w Initials of person verifying reagent.
i Expiration date of reagent.

The headguarters laboratory maintains primary
reference standards for the majority of samples
encountered in case submissions.

Secondary standards will be used as standards in
case work, for verifications and calibrations.




(O Instrumentation

Instrumentation will be maintained and repaired by
authorized and qualified personnel.

Instruments are routinely tuned and calibrated to
ensure operation is acceptable and up to
specifications.

9

An instrument log bock is maintained(g% document
all repairs and record tunes, cal%fghtions and

backgrounds. CE$5
oé’\o
@ N
\\
&
AP
W @




VALIDATION OF QUALITATIVE DRUG ANALYSIS METHODS

This is the procedure to follow when producing a new method or a significant variation of an
existing method.

1.

2.

10.

11.

12.

13.

Keep a comprehensive fog of all steps.
Research the literature for existing methods.

Research the compound which is to be targeted in Clarke, Mercke, CRC, etc.

_—%

Identify all possibilities of substrate for the target compound (soli %@u;d powder, pill,
paper, plant material, sticky tape, reaction mixture, discard was

Choose an appropriate confirmation method of FTIR or S wnth appropriate
parameters. \

Q)(\
Devise an extraction method. K
Test method with a known standard 5 tlm e@ or a split standard S times
in parallel with an existing method.
Test method on old known case @rlai 1& or test method in parallel with
present method on split sampl es a um of 10 times,

Test method on all pos{&@ubs(@e%
Prepare a written r&@t 0 Qo@\/

Send the reggﬁto the&e&eau of Forensic Services Laboratories for peer review and
testing, a quest for a\written critique.

A.%@:ewmg a favorable critique of the new method, request administrative approval by
heQuality Assurance Manager for implementation of the method.

Add a copy of the new method to the Drug Procedure Manual,
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O g _and GC/ME

ac¢ performance (chromatography, and retention time
stability) is checked by running drug standards
with a hard copy ©of the resulte included in each
cage file. Relative retention times of samples and
gtandards must match and mass apectruméf pamples

and standards must watch. (74
‘\O
A solvent blank is periodically between case

samplesg to insure contaminatior@s not occurring.
The number and frequency of r\'@ning blanks is left
to the discretion of the a@yst.

N
The syringe is thorou%ﬁ ri@ ,<1fte_r each
injection. C) %
&L S &
All sample wvial @e K@a@warked with item
Quzmb@.

number and casge C)
2 U Q
Unattende @iléh ti@l £ the autosampler on the
O

GC/MED xe ir% owing procedures:

& O A
@A u n@ table is generated listing all
g\ a ,@‘énks and their position in the
) @
e .
.r\@ w Data~file headers contain the carrougel 'y
KOY vial position number. '

%

Runasion —s

1w The sequence table is checked against the
vialg in the carrousel prior to starting
the antogample run.

Hard copy sample data are maintained in case file.
cc/ME is tuned prior to each days run {or xuns) and
dated tune printouts are maintained in log book.
Instrumentation receives routine periodic
maintenance as per manufacturex's recommendations.

2B8-232-3697 FORENSIC SERV PGC ID PAGE 83
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stru tation Quality Control Procedures
O @G¢_and GC/MS

GC performance (chromatography, and retention time
stability) is checked by running drug standards
with a hard copy of the results included in each
case file. Relative retention times of samples and
standards must match and mass spectrum of samples
and standards must match.
9

A solvent blank is periodically ggﬁbbetween case
samples to insure contamlnatlonK 8 not occurring.
The number and frequency of ing blanks is left
tc the discretion of the aqs}yst.

o>

The syringe is thorou92?§>rlaeed after each
injection.

All sample v1als. arked with item
number and ca

Unattended uglﬁéh tl cgf the autosampler on the
GC/MSD r lowzng procedures

m(§2 ségﬁggge table is generated listing all

5 nks and their position in the

{\. = Dat&le headers contain the carrousel's
<Q vial position number.
O
<2K = The sequence table is checked against the
vials in the carrousel prior to starting
the autosample run.

Hard copy sample data are maintained in case file.

The GC/MS is tuned prior to a run and dated tune
printouts are maintained in log book.

Instrumentation receives routine periodic
maintenance as per manufacturer's recommendations.
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Loy O Infrared Bpectrometer

A reference standard should be ran at least once a
month to verify instrumentation performance, dated
hard copies are maintained in log book.

Banple support media (KBr) are periodically
checked to ensure they are not contaminated, The
results are maintained in the log book.

Bpectrum 1s sufficlently resolved fonSf?brary
compaxrison. {53

Hard copy sample data are maingifégd in case file.

Instrumentation receives nggine periodic
maintenance ag per manuf recommendata_ons

Layer ghngmatographg\ Q/é

s It is Buggeste & blank be included with
P ;ﬂﬁ;\GY“\ —~— samples on ea owevey, this is left to
the discre lyst.

Each p (§b muégo 'galn a standard along with any

aamp

| e € pgé?@Lc plates are photocopied and
intaine cage file,

CKEééEE;gigg

The report that is issued represents a summary of the
analytical findings and identifiesz the controlled
substance or substances found and lists the item's
weight. Controlled substances are reported as named
in the Uniform Controlled Substances Act,

"No controlled gubstances", When a controlled
substance is not identified the wording of the report

- conclusion should accurately reflect the confidence
of the analysis.




O Infrared Spectrometer

A reference standard {(polystyrene) should be run at
least once a week to verify instrumentation

performance, dated hard copies are maintained in log
book.

Sample support media (KBr) are periodically
checked to ensure they are not contaminated. The
results are maintained in the leg book.

Spectrum is sufficiently resolved ﬂqf?%ﬁbrary
comparison. é\ '

)

Hard copy sample data are maint%ned in case file.

Instrumentation receives rc@?

O
iﬁ periodic

N
maintenance as per manuf urg 8 recommendations.

LS

O Thin Laver chromatograp%(\ S (QQ @Q/

Use of a solv 1@%&%&@&}2& to the discretion of

the analyst.\(b 6 0

2 o -

Each plg&@muiﬁ)co&: n a standard along with any

sampl (‘\\
o' AV

N7 O

Théé}ev P C plates are photocopied and

m\a%ntai case file.

%) |

O %goerting

The report that is issued represents a summary of the
analytical findings and identifies the controlled
substance or substances found and lists the item's
weight. Controlled substances are reported as named
in the Uniform Controlled Substances Act.

"No controlled substances". When a controlled
substance is not identified the wording of the report
conclusion should accurately reflect the confidence
of the analysis.




MAINTENANCE SCHEDULE FOR NICOLET MAGNA-IR 560

Monthly Validation

1.

In the COLLECT menu, go into ADVANCED DIAGNOSTICS and
print a report. (If you get an error message when trymg this, reboot the
computer. )

In the ANALYZE menu, go into SYSTEM VALIDAI@\J

a.,  Click on VALIDATE and the program w11@rod you through the
process. (The 1.5 mm and 3.0 mm polysgyrene films are in the.
white folder to the right of the prmt&@

b.  When all the information has beeh ¢o! gl.-éc sésan OMNIC
SYSTEM VALIDATION 5@0@@ me up on the screen.

Print this. Q
& QC)

c.  Belowthe REPO@"%LL@ &three report styles. Change to the
style on the r and&@\es&NT

d. Before ckq§1 &P ogram , hit SAVE and save as the first
r

three leftd ent month plus "check.csv"
g marcHedk

Q

e. QﬁClose'the program and return to OMNIC E.S.P,

f. Initial all the pages generated, three-hole puhch and put them into
the black binder with the other reports.
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288-884-7197 FORENSIC SERVICE-HR

FTIR FX40 MAINTENANCE PROCEDURE

Check pens and replace as needed.
II. MONTHLY OR AFTER A MAJOR REPAIR
)
Background: .\0®

C.

1.  Collect background. Q

2.  Save background and reload. @Q

3.  Plot background as % tr ission.

4.  Plot background as raw i rf&rogram.
5

Compare with pre\?'é@ C)&Q 2

Polystyrene Film T s{:)e > Q,é

1.  Collect po ens@e .
2. Plot poly\ug?e (fpansmission.
3. Com @wiqt)&,pr S runs.
N
Cleanlgsgr. \&O <<'>Q/
% A

N
. BIANNUALOR Wm
'SSNe)

o
AEY

C.

Clean sample compartment.
Clean optical bench area.

Clean plotter and pen holders.

PAGE 82




J,

II.

III.

IV,

§590/597)
GCMS GENERAL MAINTENANCE PROCEDURE
Daily (or as needed):
A. ATUNE. Check against checksheet with accepable results. If any

result of ATUNE is out of acceptable range, repeat the ATUNE,
If result is still not accetable, shut down the GCMS for servicing.

B. Empty waste vials. )

C. Fill rinse vials. A\OQ

D. Check in printer. - \

E.  Check syringe and clean or replace if stlgﬁng

F. Run STARTUP sequence w‘g&’ amphetamine  and
methamphetamme standards. €. gprevious day’s results.
If retention times vary by mQré) mute and cannot be
explained by eoncentratlon c&) a new standard and
repeat. If results are still r%§hut down the GCMS for
servwmg Q \Q) \)

Weekl deip® G\QQO

eekly (or as nee e% \\Q Q/

O
A. Change s%@%l 1@2 samples.
B. Replace\?h @ ons with fresh solvent.

Monthl@ as need@
S

PQKORun GROB mixture (or other column efﬁc1eney check mixture)
and check against previous runs. The retention times should agree
within 0.5 minute. If not, run a new check mixture. If the results

| still do not agree, shut down the GCMS5 for servicing,

B.  Check liner. If dirty, replace liner and o-ring as needed.

t

Quarterly (or as needed):

A.  Change pre-column.
B. Clean MSD.
C. Change gold seal.




S50 1

D. Check pump oil level, If below the mark, add more oil.
E. Replace solvent trap.

V. Semi-annual (or as needed):
A. Change column (when retention times for methamphetamine base

and acylated no longer reflect concentration variation and are
erratic or the concentrated and dilute acylatedcgive reversed

retention times). 0
e R\
B.  Vacuum interior; . <
: %)
©
V1. Annual: . %\0
Q

A. Full system check (all of abov %
B.  Full system mamtenance an

(@)f above cleaned and
replaced).




:/aiif?‘o//y(;%

GCMS GENERAL MAINTENANCE PROCEDURE
L. Daily (or as needed):
A. ATUNE. Check against checksheet with accepable results. If any

result of ATUNE is out of acceptable range, repeat the ATUNE.
If result is still not accetable, shut down the GCMS for servicing,

B. Empty waste vials. S
C.  Fill rinse vials. e 2
D. Check in printer. \A

E.  Check syringe and clean or replace if st1®ng

E.

Run STARTUP sequence with cocéé and heroin standards.
Compare to previous day’s result etention times vary by
more than 0.1 minute and ca %&ned by concentration
change, make a new standarg, f results are still not
acceptable, shut down th @B/E&)@ing.

II. Weekly (or as needed):

6 Q
‘b

A.  Replace the rigse sQ ox%nth fresh solvent.

‘Q® \]@l |

II.  Monthly (or QQQQ @9 O\g/

A. R%&ROB m@.lre (or other column efficiency check mixture)
OQ check against previous runs. The retention times should agree
Cwithin 0.5 minute. If not, run a new check mixture. If the results
still do not agree, shut down the GCMS for servicing.
B.  Check liner. If dirty, replace liner and o-ring as needed.

IV, Quarterly (or as needed):

Change pre-column.

Clean MSD.

Change gold seal.

Check pump oil level. If below the mark, add more oil.
Replace solvent trap. |

moaQwp




(’)5“7{7 / ST773
V. Semi-annual (or as needed):

A. Change column (when retentionn times for cocaine
and heroin no longer reflect concentration variation or give erratic
results). |

B.  Vacuum interior,

i V1. Annual: (%)
0
A\
A. Full system check (all of above checked). 6\
B.  Full system maintenance and cleam’ng (():ﬁ? of above cleaned and

replaced). . 2
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IV.

GCMS GENERAL MAINTENANCE PROCEDURE

Daily (or as needed):

A. ATUNE.

B. Empty waste vials.

C.  Fill rinse vials.

D. Check in printer.

E.  Check syringe and cl @

_F—Run STARTUP sequen
=standards-

‘6\0

Weekly (or as needed): Q

: 2 Qﬁ

SN

@)
A. Change septum every 100 sa@ﬁes.
ange septum every 100 \C) ({/%
FELX
Monthly (or as needed): Q \Q} \5

@ & O .
A. RunGROB mix?an e ainst previous runs.
B. Check liner i d o-ring as needed.

pl
N
Quarterly (or a@a{%e@? O\i(/
S L9
A. e pr&o@x.

B. an MSD.
C..«OChange gold seal.

Ig Check pump oil level.
E. Replace solvent trap.

Semi-annual (or as needed):

A. Change column.
B. Vacuum interior.

Annual:
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A. Full system check.
B.  Full system maintenance and cleaning.







METHAMPHETAMINE AND AMPHETAMINE BY GCMS

Column: 12 meter HP ULTRA 2 or a suitable longer column,

Temperature Program: 120 degrees C, hold 3 min,, ramp 10 C/min, final temp 180, hold 5 min,
Methamphetamine and amphetamine may also be done by the UNKNOWN.M temperature
program - 80 degrees C, hold 2 min., ramp 20 C/min, final temp 280, hold 10-20 min.

Sample Preparation: Dissolve sample in water or use aqueous sample. Make very basic with
Na2CO3. Extract with petroleum ether or hexane, Split the extract in half a&ietylate one
portion with acetic anhydride. A\O

N

Quality Control; Compare to standards prepared in the same way. %?fhese on the GCMS on
the same day as the unknown sample (or within 24 hours). The retention times of the unknown
must have an agreement of 0.04 minutes or less with the retentien'times of the standard and the
ion scans must be similar, \@

Theory: The acetic anhydride attaches to the mtrogen&the @Qe '&p forming a derivative.
The derivative has a longer retention time and ex,tre%n %massﬁor methamphetamine and
86/118 for amphetamine. {Q

2 C6H5-CH2-CHCH3-NHCH3 + (CH3 20 H2-CHCH3-N(CH3CO)CH3
\H

C6H5-CH2-CHCH3-NH2 + (Qg\@o@ c@cm CHCH3-N(CH3CO)2 + H20
6(0 O(\ O\/
‘\ &
RN <a>

\
Q‘OQ




W

EPHEDRINE AND PSEUDOEPHEDRINE BY GCMS

Column; 12 meter HP ULTRA 2 or a suitable longer column.

Temperature Program: 120 degrees C, hold 3 min., ramp 10 C/min, final temp 180, hold 5 min.
Ephedrine and pseudoephedrine may also be done by the UNKNOWN.M temperature program -
80 degrees C, hold 2 min., ramp 20 C/min, final temp 280, hold 10-20 min,

Sample Preparation: Dissolve sample in water or use aqueous sample. Make very basic with
Na2CO03. Extract with petroleum ether or diethyl ether Split the extract in hagand acetylate

one portion with acetic anhydride. <O

WO
Quality Control: Compare to standards prepared in the same way. Ru {I%se on the GCMS on
the same day as the unknown sample (or within 24 hours). The ba ention times of the

unknown must have an agreement of 0.04 minutes or less with th¢ setention times of the standard
and the ion scans must be similar. The acetylated extract musthave two peaks with times longer
than the base extract. Because ephedrine and pseudoepheddn hav.%t_he same retention times and
ion scans, the report should say "Contains ephedrine cQ@ do ,'{e" or similar wording.

Theory: The acetic anhydride attaches to the mtm@nzt‘@%a oup forming a derivative,
m

The derivative has longer retention times and 0/101.
x<
2 C6H5-CHOH-CHCH3-NHCH3 + (CH@O)Z ﬁbﬁ -CHOH-CHCH3-N(CH3CO)CH3
0 \\®
O ° <</
3 O
N Lo




LYSERGIC ACID DIETHYLAMIDE (LSD) BY GCMS

Column: 12 meter HP ULTRA 2 or a suitable longer column.
Temperature Program: 100 degrees C, hold 2 min., ramp 25 C/min., final temp 280, hold 15 min.
Splitless Method: Purge initially off, turned on at 0.75 minutes.

Other Conditions; Use a clean septum and a dedicated injection liner (silanized '%best). Injector
250 degrees. 74)

O
Sample Preparation; Place paper cut into small pieces in a test tube, ( \}lny pellets or microdots
in test tube and grind to powder). Add enough 100% methanol to r sample, Cork tube and
allow to soak several hours (overnight is better) in a dark storagi@ace. Remove methanol and

concentrate to smallest volume in microvolume insert. QO

<
Sample Amount/Type: Confirmation has been possibl§@§>& s @Q er or one pellet, It is not
recommended for sugar cubes because methanol will e racté of thessugar. If sugar is in the
extract when it is concentrated, it will cause the 'u{ on @s’mg ize.

Q
Quality Control: Compare to LSD standard Qnoong?n%
of the unknown must agree to 0.1 minutesSr less it

scans must be similar. (O\(b 0
ol

N4 <%
Theory: LSD is not very soluble- @0 {ﬂ‘.{ an weak aqueous acids). By soaking the
paper for a prolonged time i6 han Y\[ e\L/@ slowly shifts to the solvent.
\ O
S

)\br within 24 hours). Retention time
tention time of the standard. The ion

¢’ O
\NIPR)

& Ve

<

R

QK




MUSHROOMS BY GCMS

Column: 30 meter HP-5MS or a suitable substitute.

Temperature Program: 200 degrees C, hold 2 min., ramp 10 C/min., final temp 280, hold 5
min. This is a splitless method.,

Sample Preparation: Grind mushrooms finely, and place in a test tube. Add enough methanol
to cover well, cap and shake well. Let stand for at least 30 minutes, shake again and centrifuge. “
Transfer supernatant into a clean test tube and concentrate to about Y% - 1 mL @¥éep freeze for 1
hour. Remove from freezer and immediately add an equal volume of acelohé. Mix and

centrifuge. Decant into a clean tube and concentrate to ¥ to 1 ml ®\

Color Test:  Weber Test - place some ground or crumbled muslrpom in a spot plate well. Add
0.1% Fast Blue BB solution and mix. This first step should %@e from yellow to orange within
ell

1 minute if psilocyn is present. Transfer the liquid to a cle %d add 1 drop of concentrated
HCL. If psilocyn is present, the color should go a bﬂi& lor depends on the
concentration of psilocyn in the mushroom material - tay se€ grée dark blue}.

Note: Psilocybe mushrooms have blue stainin \ Oms Qﬁ@ f&'
' N

<
Thin Layer System: T1 (10 ml methanp\]@rgh @psd@’d ammonium hydroxide) will
separate psilocyn, psilocybin and LSD,@ b 0

within 24 hours) as the unkno Th ent@,tlmes should have an agreement of 0.1 minutes

Quality Control: Compare ta(a p%ls&\ s&%d run on the GCMS on the same day (or
or less and the ion scans m\ﬁe s'gy . O\/

Theory: Psilocybiir'is p)ﬁgc;n ifh a phosphate group added. When injected into the
GCMS, the phosp&{ﬁy roup is IOS@I the compound is confirmed as psilocyn.

References: OQ
GQO , A.S., Clemens,S.R., and Gaskill, J.H. "Isolation and Identification of Psilocyn

from Psilocybe Mushrooms", paper presented at the Northwest Association of Forensic
Scientists, May 4, 1984.



OTHER DRUGS BY GCMS

HEROIN
Sample Preparation: Dissolve sample in chloroform and do direct GCMS, or add water and
follow the procedure for aqueous liquid from a syringe.

For an aqueous liquid from a syringe, make the liquid basic to pH 8 - 10 with NaHCO3 and
extract with chloroform,

Temperature Program; 200 degrees C, hold 1 min., ramp 10 C/min., final tegg?éio, hold 5 min,
Quality Control: Compare to a heroin standard run the same day (or withi hours). The
retention time of the sample must agree 0.1 or less with the retention tipdg™of the standard and the
ion scans must be similar. %

Note: The direct chloroform extraction method will work on bc'g\ce case.

&
COCAINE Q O &
Sample Preparation; Make a methanol extract of, t@ow&c Q/é

Temperature Program; 200 degrees C, hoideQ ;@‘amf) %mm final temp. 260, hold 2

min,
’b O
Quality Control: Compare to a cocrf@ st % same day {or within 24 hours), The
r

retention time of the sample m @ree i less with the retention time of the standard
and the ion scans must be s1

Note: This method will é&rk 3@5{
&

GENERAL U'I‘Q%OWNS AND P]LLS
Sample P@Q@t:on: Extract with methanol (or best solvent with pills).

Temperature Program: 80 degrees C, hold 2 min., ramp 20 C/min., final temp. 280, hold 10-20
min,

Quality Control; After a library search of the available libraries has indicated the contents,
confirmation must include comparison with a standard run the same day (or within 24 hours).
The retention times must agree 0.1 or less with the retention time of the standard and the ion
scans must be similar. Exceptions to retention time agreement would include some members of
the phenethylamine family and other drugs with a very simple ion scan.




o
i

Column:

DRUG QUANTITATION BY GCMS

12 meter HP ULTRA 2, 30 meter HP-5MS or a suitable substitute.

Temperature Program: Choose an appropriate temperature program for the target drug,

Sample Preparation: Mix the entire sample thoroughly, using the mill if the sample contains hard
lumps. Take representative samples from throughout the mixture,

L.

2.

have similar areas for a one-

Make a dilution of the standard to a concentration of Smg/ml @‘fﬂtmg with an
appropriate solvent. é)

Make an initial dilution of the unknown to a concentrati %f Smg/mi, diluting with
the same solvent as the standard.

Run the standard and the unknown on the GCMS inthe same manner and compare
the instrument response to each. The areas o gg\tandard and the unknown must
be within 10% of one another. If they are usgthe concentration of the
unknown accordingly.

Run the standard and unknown in tuphgﬁte w@?s@t blank between each.
Calculate the concentration of the @ow@wm UANTITATION
CALCULATION guideline pagen
Report the concentration as prowq@{tel
the nearest whole number,@lslbli

0", rounding off the percentage to
5, 30, 55, 90).

tio e effective. Copies of GCMS printouts with

Quality Controt: Becmﬁ@ws n g(ot linear, the standard and unknown must

the areas, blanks and the cak atl@ee@M be included in the file notes.

\BQQ;




Csumplc
Asamplc.
A;lmdard
v:u.ndud
vumplo
Caundard

il

o n

QUANTITATION CALCULATION

Ciample = Apls V standard
X ' Crinodard
All.l.udud Vumplo l
: x 100

Total Weight Sample
Total Volume Sampl2

@fo

é\
Concentration of sample in.percentage. %Q
Peak area or height of sample. .
Peak area or height of standard, 6\
Volume injected of standard. *

Volume injected of sample,
Concentration of standard. Q C)O é&



STEROID ANALYSIS BY GCMS
Column: 30 meter HP-5MS or a suitable substitute.
Temperature Program: 250 deg. C for 2 min., ramp 5 C/min. To 310 deg., hold 10 min.

Sample Preparation: Choose a suitable method from "PUMPED UP - STEROID ANALYSIS"
based on the type of substrate (pill, oil, powder, etc.).

Quality Control: Compare to a standard run on the same day as the u (on {(or within 24
hours). The retention times of the sample must agree 0.1 minutes or les the retention time
of the standard and the ion scans must be similar.

.\0




COCAINE BY THIOCYANATE DERIVATIVE AND FTIR

Sample Preparation; Add about 2ml cobalt thiocyanate spot test reagent to the powder. Add up
to ¥ ml of concentrated HCI and mix well. Extract with chloroform and dry through Na2S04
onto KBr. Make a KBr pellet for analysis by FTIR.

Quality Control: Compare to a cocaine standard that has been similarly treated.

Theory: Cocaine forms a blue ligand complex with the cobalt thiocyanate reagea.;. Under acid
conditions, the complex is readily soluble in chloroform, (%3]

0\0
Reference: Naylor, Jon D,, Phillips, Carl R., McCurdy, Robert J., and és, Stephen "A Simple
Procedure for the Separation and Identification of Cocaine", Midw@ Association of Forensic

Scientists Spring 1975 meeting. .\0
N \
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d-METHAMPHETAMINE BY PIT DERIVATIVE AND FTIR

Sample preparation; Dissolve powder in water. Make very basic with Na2CO3 and extract with
petroleum ether or hexane. Dry extract through Na2SO4. Add 2 drops of phenylisothiocyanate
or PIT reagent and let stand for 10 minutes. Decant solvent and wash crystals with petroleum
ether or hexane, Dry crystals and make a KBr pellet for analysis by FTIR.

Quality Control: Compare to a dl-methamphetamine standard that has been similarly treated.

Notes: This method can be used to confirm a non-racemic mixture (of d-meth and dl-meth). The
PIT reagent will react with d-meth, but will not form crystals. The wash witf@ roleum ether or
hexane will remove d-meth, leaving dl-meth PIT derivative crystals behini\O

e

Reference: Microgram, Vol. XII, No. 2 (February 1979). .\0




METHAMPHETAMINE OR AMPHETAMINE BY FTIR

Sample Preparation: Dissolve powder in water. Make very basic with Na2CO3 and extract with
petroleum ether or hexane. Wash extract with water and dry through Na2S04. Bubble with HCI
gas and wash resulting crystals with additional petroleum ether or hexane. Dry crystals and make
a KBr pellet for FTIR analysis.

Quality Control: Compare to a standard that has been similarly prepared.




EPHEDRINE AND PSEUDOEPHEDRINE BY FTIR

Sample Preparation: Dissolve powder in water. Make very basic with Na2CO3 and extract with
diethy! ether (best solvent for pseudoephedrine) or petroleum ether. Dry through Na2504,
Bubble with HCI gas. Dry the crystals and make a KBr pellet for FTIR analysis.

If the ephedrine or pseudoephedrine is in pill form or a powder with no other organic
contaminants, add methanol to crushed pills or powder and shake well. Let stand for ' hour or
longer and centrifuge. Remove supernatant and place in a clean test tube. Let stand until liquid
has evaporated and make a KBr pellet with the crystals that formed on the si f the tube for
FTIR analysis, Or dry methanol extract and make a KBr pellet with the rﬁ@tmg crystals.

- X
Quality Control; Compare to a standard that has been similarly pre;@@.
.\0




HEROIN BY FTIR

Sample Preparation: Dissolve sample in 0.1 N HCl. (May be filtered or centrifuged). Extract
with chloroform. Back-extract with water. Make basic to pH 8 - 10 with NaHCO3 or Na2CO3,
Extract with chloroform and dry through Na2S04. Bubble with HCI gas. Recrystallize with
petroleum ether. Dry the resulting crystals and make a KBr pellet for FTIR analysis,

Quality Control: Compare to a heroin standard that has been similarly treated.

Notes: Precaution must be taken with the pH. If the solution is made too basiq;jhe
diacetylmorphine will break down into morphine. . 0@
N

Reference: "Extraction of Heroin by the Panning Technique", Vol. %Q}NWAF S Newsletter.
0\0




SPOT TESTS USED BY BUREAU OF FORENSIC SERVICES MERIDIAN

Marquis
Cobalt Thiocyanate
Secondary Amine
Methylbenzoate
Liebermann’s A\C)
N
Dille-Koppanyi %Q
.\0
Mecke %)

Froehde <<O
Formaldehyde-Sulfuric Acid QQ X
N

Duquenois-Levine Q \Q
Weber Test \(b'

P2P Spot Test




THIN LAYER CHROMATOGRAPHY SYSTEMS USED BY BFS MERIDIAN

Chloroform - marijuana
Petroleum Ether/Diet'hy\I Ether (4:1) - marijuana
Acetone - LSD

T1 - LSD, psilocyn and psilocybin, other drugs

VISUALIZING SPRAYS

Fast Blue BB - marijuana (\6
PDMARB or p-Dimethylaminobenzaldehyde - LSD, ps@ ] 6 logybin
Acidified Iodoplatinate - other drugs \Q

O
Fluorescamine - other drugs Q \Q) C)




CLANDESTINE LABORATORY ANALYSIS

L LIQUIDS
A. Characterize liquid as aqueous or solvent by miscibility test.
1. Solvent
a. Flammable.
b. Identify with GC, GCMS or FTIR if possible.
2, Aqueous Q%

a. pH < 4 - identify acid: WO
BaCI2 - white precipitate = sulfuric acid of Sulfate ion,
- no ppt, go to next reagent.
AgNO3 - white ppt = HCl or chlor@} ion.
- no ppt, go to next test @\
Copper penny green Rx = nitri cid&rer 40%.
b. pH basic - go to extractéoé(ep. OQ

&
B.  Check for controlled substances/pr@tsor%\, Q/é
1 Solvents - concentraQQ\r@Qge@ﬁnknown
o Q& O

2, Aqueous ~ spo wit r&agent.
a. ra:;%@)o b - extract with petroleum ether for meth,
O p?b et and run on GCMS methamphetamine

R S
\Ob. C)O is neg, Liebermann’s orange - extract with diethyl
LN or precursors and run on GCMS methamphetamine

@O Qoo@ethod.

W

11, PO
AQK pH when mixed with water.

B. Spot tests:
1. Marquis - orange to brown for methamphetamine/amphetamine.

2. Liebermann’s - orange with meth, amph, ephedrihe & pseudoephedrine.

C. Identification by FTIR or GCMS using appropriate method if spot test(s) is
positive.

D. Spot tests negative - try to ID with FTIR or inorganic methods if possible.
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CLAN LAB SPECTRAL DATA
by Tom Keener, Chico

Over the past few years since being in Chico, T've jumped in with both feet to
do my part and 4do” clan labs. Aaahhh, the Central Valley, summertime, and
Saranex...how they warm my heart. Anyway, unwilling (or unable) to store.
vast libraries of mass spectral data in my head, I’ve compiled all the clan lab-
associated compounds that I can find into table form with their most prominent
jons and Chico’s GCMS retention times, if available, As I come upon older
issues of Microgram, €tc., 1 update the table. Weuseltasa screening tool
point us in the right direction especially when we're staring at a TIC with r
20 compounds. The table is in similar format to a lot of tables I've 8 bt it
also includes meth precursors, intermediates, byproducts, and MD MA

related compounds.
.\0

For what it’s worth, here it is. If anyone wants an E-co nd me a blank
floppy disk and I'1] get it back to you. My thanks ap ogies;to all whose
work I absconded. If you have any data that woul_d%e go@@) mé\to add, or

notice any problems let me know. N
| § E W
Q0 S
x<Q
@ Q& OC’ -

{det C:\whtwmd\mhmlu\chnilb.doc carol's Colfax uk 695

714
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PROMINENT IONS AND SOME RETEN'I; TON TIMES OF CLANDESTINE LAB-AS’;SOCIATED CHEMICAXY;

Compound

phenyl-2-propanone
norpseudoephedrine
phenylpropanolamine
1-phenyl-2-propanamine acetamide
amphetamine

-3-methoxyamphetamine
1-phenyl-2-propanamine
1-phenyl-2-nitropropene
2-methoxyamphetamine
N-methyl-1-phenyl-3- propanaxmne

N-methyl-3-phenyl-1-propenamine
4-methoxyamphetamine
1-chloro-1-phenyl-2-aminopropane
3,4:MDA

an aziridine by-product

N-acetyl-MDA

4-methyl-2,5-MDA

methcathinone (secondary byproduct)
methamphetimine

ephedrine/HI byproduct

cis-3,4-dimethyl-5-phenyl- -2-oxazolidone

trans-3,4-dimethyl-5-phenyl-2- oxazohdth

phendimetrazine

propylhexedrine $\\
1-phenyl-2-butamine

1-(3,4-MDphenyl)-2-buta @
N,N-dimethylphenethylathi
an isosafrole oxyge%?) product

3-methoxymeth tamine
methcathinone

ephedrine/pseudoephedrine
3,4-MDMA

phentermine
methamphetamine
2-methoxymethamphetamine

N-ethylphenethylamine
4-methoxymethamphetamine
1-chloro-1-phenyl-2-methylaminopropane
N-hydroxy-3,4-MDMA

phenmetrazine

Base Peak
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58
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58
58
58
60
71
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Add'l Major Tons* R T (METH.A) .

" {in descending abundance) (minutes, approx)

91 65 92 134 23
77 51 78 42

77 51 79 42 3.4
. 86 43 118 91

91 65 42 63 2.6

o1 78 77 65

91 65 42 63

91 65 42, OQ&

91 122 \

91 148 és 51

118 77 115

122 , 77

132 1 105 117

Qb B

@s%‘éiy ;35 i
65

58..0) 77 105
() - 51 ST
1 127 140 91 3.0

42 58 56 117 4-6.2
42 58 191 56 46,2
42 85 56 60 4.1
41 55 42 ‘

41 91 120

41 136 51 77
42 7

43 134 86 192
56 91 78 77
77 51 56 42

71 56 42 51 3.7
77 135 51 36 4.9
91 42 41 65

91 42 56 65 2.7

91 65 56 59

91 77 105

121 78 56 77

146 105 42 71

136 135 44 77

42 56 43 7 4.0

17
1,7

7,9
17




_Comgpound Add'l Major Ions* -
(in descending abundance} (minutes, approx)
1 diy1-5-phenyloxazolidine | 7 s 42 43 1T 462
jmgtboxy-N.N—dimethylamphetamine 72 42 ~44 56 121
N.methyl-lu@,4«MDphenyl)—2-butamine 72 42 57 - N 135
N, N _dimethylamphetamine 72 42 91 44 65 3.9
J-methylephedrine 72 44 42 71 56 3.9
3.4-méthylenedioxyelhylamphetamine 72 a4 77 0 135 13
N-ethylampbetamioe 72 44 91 65 42
4—methoxy—N—ethylamphetamine 72 44 121 77 78
N,N—dimethyl'ephedrine 72 71 42 44 56
N-methylephedrine 72 e 44 42 56 3.9
N-melbyl—l-(B,4-MDphenyl)-2-butanarrﬁne 72 89 73 77 13§ @6
mephentermine ' 72 91 42 148 65 \0
N—formy]amphetamine 12 118 44 91 gA
l-pheny!-'.%—propananﬂne acetamide 73 43 17 - 91 % 77
N-hydroxy-l-(’.i,4~MDphenyi)-2-butamine 74 136 135 5&) 77
benzy! alcohol 19 108 77 6{\(?07 51
Leuckart amination product of P2P 84 91 4 33- \s
nicoting ' 84 133 2 .
an oxazolidine analog 85 58 @ 7 C) 5‘?@ 42 4.0
5-phenyl-2,‘3.4-trimethyloxazoiidine 85 O\'\@ & & 148 4.0
opylamphetamine | 86 % 44@} %}‘) 10 162 37
N-ethyl-l-(S,4-MDphenyl)—2-butanarmnc 86 \6 \7(& Tt A
N,N-dimethyi-l»(B,4-MDpheny1)-2-butanamine 8%{0 A 2 51 7
.tri—(isopropyiphenyl)-amine : 9 \\Q Q;' 44 119 190
di-(isopmpylphenyi)-arnine \001 \&'O & 162 119 65
di-(iso;:ropylphenyl)-methyiamine \6(0 @(\ \g/ 58 176 41 90
phenethylamine 0$\ (\Cﬂ O 65 51 63
dibenzylketone (diphenyiacetone) * 0 9 % 65 119 118 39
penzyl bromide {\. 65 63 92 89
penzyl chioride Q@ 1 65 126 63 51
- O
1-pheny1-2-bromoprop@§ 91 119 51 65 198
benzyl methy! ketone 51 119 160 65
4-chlorotoluene 91 126 63 65 89
a—benzyl-N-melhylphen’ethylamine 91 132 65 223 92
phenylacetic acid ‘ 91 136 65 92 63 3.7
benzylacetate 91 150 65 59 92
benzphetamine g1 148 65 92 42
l-phenyl-‘Z,S-dibromopropane 91 183 185 199 197
l-phenyl-Z-propanol 92 91 45 65 63
1-(3 ,4-MDphenyl)-2-nilro- 1-propene 77 160 207 102

103
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Lin#

Compoung. - Base Peg)c Add'l Major Tonge

1-phenyi-I,S-dibromopropane ' 104 . 183 185 199 197
3,4-dimethy!-5-phenyl-1,-2,3~oxamlidine 105 2 56 57 77
. methylbenmate ' ‘ 105 77 134 51 S0
I-pheuyl-S-bromopmpane 105 N 51 77 198
1~pheny1-1-propanamine acetamide 105 _ 148 43 77 79

benzaldehyde 106 : 77 ios 51 - 50 4
1~pheny1-1~propanamine 106 79 44 77 51 - 14
I-phenyl-Z-ujtropropene (and other analogs) 115 91 105 116 163 4
1-phenyl-2~benzyi-1-propene 115 208 9] 193 179 4
trans-l-phenyl~2-benzyl-l-propene 115 208 91 193 . 130 4
benzyl cyanige 