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| ssue:

Routine and Improved Analysis of Abused Substances

Improved methods of analysis, i.e., faster, more discriminatory, more sensitive, less

costly, etc., are needed for all abused substances. Additionally, standard analytical data are
required for previously unknown or rarely encountered substances and/or new homolog or analog
(i.e., "designer”-type) drugs.

Solution:

Drug seizures and clandestine |aboratory operations are continuously monitored to

provide a comprehensive overview of new developments. Ongoing research in the forensic
community, aswell asin the general field of analytical chemistry, provide new and/or improved
methods of analysis for both routine and specialized analyses of seized drugs. Reports providing
standard analytical datafor new drugs of abuse and/or improved analytical protocols for known
drugs of abuse are generated for the forensic and enforcement communities.
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chromatography - electrospray ionisation tandem mass spectrometry. Journal of
Chromatography A 2006;1114(1):62.]

Moldvai |, TemesvariMgor E, Ineze M, Domyel G, Szentirmay E, Szantay C. Synthetic
route to ergot alkaloids. Helvetica Chimica Acta 2005;88(6):1344.

Schiff PL. Ergot and its alkaloids. American Journal of Pharmaceutical Education
2006;70(5):1. [A historical overview and review.]

Uhlig S, Vikoren T, Ivanova L, Handeland K. Ergot alkaloidsin Norwegian wild grasses:
A mass spectrometric approach. Rapid Commun Mass Spectrom 2007;21(10):1651-60.

Fentanyl(s):

Boddiger D. Fentanyl-laced street drugs "kill hundreds’. Lancet
2006;368(9535):569- 70.

Drug Enforcement Administration (DEA), U.S. Department of Justice. Control of a

262 Microgram Journal 2016, Volume 13; Numbers 1-4



chemical precursor used in theillicit manufacture of fentanyl asaList | chemical. Interim
rule with request for comments. Fed Regist 2007;72(77):20039-47.

Gupta PK, Manral L, Ganesan K, Dubey DK. Use of single-drop microextraction for
determination of fentanyl in water samples. Anal Bioanal Chem 2007;388(3):579-83.

Huynh NH, Tyrefors N, Ekman L, Johansson M. Determination of fentanyl in human
plasma and fentanyl and norfentanyl in human urine using LC-MS/MS. Journal of
Pharmaceutical and Biomedical Analysis 2005;37(5, Sp. Iss. SI):1095.

Maroge W, Bordelon JA, Katz JM, Zhivago VR. Large fentanyl and MDA laboratory in
Los Angeles, California. Journa of the Clandestine Laboratory Investigating Chemists
Association 2006;16(2):12. [A brief overview of the subject laboratory.]

Martin TL, Woodall KL, McLellan BA. Fentanyl-related deaths in Ontario, Canada:
Toxicological findings and circumstances of death in 112 cases (2002-2004). JAnal
Toxicol 2006;30(8):603-10.

Pihlainen K, Grigoras K, Franssila S, KetolaR, Kotiaho T, Kostiainen R. Analysis of
amphetamines and fentanyls by atmospheric pressure desorption/ionization on silicon
mass spectrometry and matrix-assisted laser desorption/ionization mass spectrometry and
its application to forensic analysis of drug seizures. Journa of Mass Spectrometry
2005;40(4):539.

Skulska A, KalaM, Parczewski A. Fentanyl and its analoguesin the forensic |aboratory.
Medical and analytical problems. Z Zagadnien Nauk Sadowych 2004;59:127.

Van Nimmen NF, Veulemans HA. Validated GC-MS analysis for the determination of
residual fentanyl in applied Durogesic reservoir and Durogesic D-Trans matrix
transdermal fentanyl patches. J Chromatogr B Analyt Technol Biomed Life Sci
2007,;846(1-2):264-72.

Flos daturae:
Gao Y, Tian YL, Wang EK. Simultaneous determination of two active ingredientsin
Flos daturae by capillary electrophoresis with el ectrochemiluminescence detection.
Analytica Chimica Acta 2005;545(2):137.
Hou SG, Gu XX, Wang SY, Li HX. [Determination of scopolamine and atropine in Flos

Microgram Journal 2016, Volume 13; Numbers 1-4 263



daturae by RP-HPLC]. Zhongguo Zhong Y ao Za Zhi 2006;31(13):1065-7.

Mroczek T, Glowniak K, Kowalska J. Solid-liquid extraction and cation-exchange
solid-phase extraction using a mixed-mode polymeric sorbent of Datura and related
alkaloids. Journal of Chromatography A 2006;1107(1-2):9.

Fluoxetine (Prozac):

Afkhami A, Madrakian T, Khalafi L. Spectrophotometric determination of fluoxetine by
batch and flow injection methods. Chem Pharm Bull 2006;54(12):1642-6.

Kovacevic |, Miljkovic B, Jovanovic D, Prostran M. Comparison of liquid
chromatography with fluorescence detection to liquid chromatography-mass spectrometry
for the determination of fluoxetine and norfluoxetine in human plasma. Journal of
Chromatography B - Analytical Technologies in the Biomedical and Life Sciences
2006;830(2):372.

Yul, Mei-Li F, Jie-Guo X. Enantiomeric separation of fluoxetine derivatives on
polysaccharide-based chiral columns. Arch Pharm (Weinheim) 2006;339(8):461-5.

Zhou J, Ren QL, Wu PD. Chromatographic separation of fluoxetine hydrochloride
enantiomers by cellulose chiral stationary phase. Journal of Liquid Chromatography &
Related Technologies 2005;28(20):3229.

Heroin:

264

Agg KM, Craddock AF, Bos R, Francis PS, Lewis SW, Barnett NW. A rapid test for
heroin (3,6-diacetylmorphine) based on two chemiluminescence reactions. J Forensic Sci
2006;51(5):1080-4.

Anastos N, Lewis SW, Barnett NW, Pearson JR, Kirkbride KP. The rapid anaysis of
heroin drug seizures using micellar electrokinetic chromatography with short-end
injection. Journal of Forensic Sciences 2005;50(1):37. [Good separation of heroin and
various adulterants and diluents was obtained.]

Balchin E, Malcolme-Lawes DJ, Rowe MD, Smith JAS, Bearpark MJ, Steed W, Wu W,
Horsewill AJ, Stephenson D. The unusua solid state structure of heroin hydrochloride
monohydrate and its selective detection using NQR spectroscopy. New Journal of
Chemistry 2004;28(11):1309. [Thetitle technique was successfully demonstrated with

Microgram Journal 2016, Volume 13; Numbers 1-4



standards and illicit samples.]

Beckerleg S, Telfer M, Sadiq A. A rapid assessment of heroin use in Mombasa, Kenya.
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chromatographic separation parameters of ketamine enantiomers on MCTA. Separation
And Purification Technology 2005;43(2):103.
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by liquid chromatography electrospray-mass-spectrometry. Journal of Chromatography B
- Analytical Technologiesin the Biomedical and Life Sciences 2004;810(2):319.

Dussy FE, Hamberg C, Luginbuhl M, Schwerzmann T, Briellmann TA. Isolation of
delta(9)-THCA-A from hemp and analytical aspects concerning the determination of

Microgram Journal 2016, Volume 13; Numbers 1-4



delta(9)-THC in cannabis products. Forensic Science International 2005;149(1):3.

ElSohly MA, Slade D. Chemical constituents of marijuana: The complex mixture of
natural cannabinoids. Life Sciences 2005;78:539.
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compounds (not specified in the abstract).]

Adamowicz P, Chudzikiewicz E, Lechowicz W. lllicit "Ecstasy" tabletsin southern
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Investigating Chemists Association 2004;14(3):12. [Presents analytical datafor 1-(5
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Voltammetric oxidation of drugs of abuse - II. Codeine and metabolites. Electroanaysis
2004;16(17):1427.

Gomez MR. Development and validation of a capillary electrophoresis method for the
determination of codeine, diphenhydramine, ephedrine, and noscapine in pharma-
ceuticals. || Farmaco 2005;60(1):85.

Gunn JA, Shelley C, Lewis SW, Toop T, Archer M. The determination of morphinein
the larvae of Caliphorastygia using flow injection anaysis and HPLC with chemi-

luminescence detection. JAnal Toxicol 2006;30(8):519-23.
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1) Synthesisand/or Cultivation of Abused Substances, their Precursors, and Essential
Chemicals

Issue:

Forensic chemists must maintain familiarity with existing and new clandestine syntheses
of abused substances, their precursors, and essential chemicals, and with the cultivation of
abused natural products, in order to assist enforcement activities, to ensure safety and
effectiveness during enforcement operations, and to provide expert testimony in legal
proceedings.

Solution:

[licit drug seizures, clandestine laboratory operations, and illicit grow operations, are
continuously monitored to maintain a comprehensive overview of the field. In cases where new
drugs are synthesized, or new methodologies are utilized, case reports are generated for the
forensic and enforcement communities.
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1)

Issue:

versatile intermediate for organic synthesis. Journal of Organic Chemistry
2004;69(16):5490. [The Li/NH3 reduction of (-)-ephedrine gave S-1-(1,4-cyclohexa-
dien-1-yl)-methyl-2-propanamine.]

Clandestine Laboratories- Appraisals and Safety

Forensic chemists must maintain familiarity with clandestine laboratory procedures,

setups, and techniques in order to assist enforcement activities, to ensure safety and effectiveness
during enforcement operations, and in order to provide expert testimony in court proceedings.

Solution:

Clandestine laboratory operations are continuously reviewed to provide a comprehensive

overview of thefield. In cases where new methodologies are noted, or unusual safety concerns
are salient, reports are generated for the forensic and enforcement communities.

References:

Clandestine L aboratory Appraisals and Safety:
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Safety | ssues - Case Reports:
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suspected case report and review of the literature. Human & Experimental Toxicology
2005;24(1):27.

Miscellaneous:

V)

Issue:

Hadlington S. The twilight world of the clandestine chemist. Chemistry World
2005;2(1):7.

LewisLD. Method and means of disposing of hazardous wastes connected with criminal
activity. (Patent) Chem. Abstr. 2006:57039.
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Marris E. Police urge speedy action to clean up home drug laboratories. Nature
2005;434(7030):129.

Reference Drug Standards and Total Syntheses

Many reference drug standards or structurally related internal standards are either

commercialy unavailable, or if available are extremely expensive.

Solution:

Controlled substances and their structural or isotopically labelled analogs are synthesized

asneeded. Interna standards are also prepared as needed. Case reports are published for new or
unusual standards or improved synthetic approaches.
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V) Sour ce Determination of Drugs (Impurity Profiling) and Compar ative Analyses

| ssues:

Impurity profiling of drugsisimportant for comparative analysis protocols, geo-sourcing,
and synthetic route determinations. However, although certain drugs have been well
characterized with respect to their impurity profiles, most have not been properly investigated.

Comparative analysis (i.e., the systematic application of impurity profiling for
determination of commonality of origin) is complicated due to both the high complexity of the
data and the large numbers of exhibits. Improved analytical and data handling techniques are
needed.

Solution:

High sensitivity analytical techniques (primarily chromatographic) provide detailed
profiles of trace-level impurities, ions, trace metals, and stable isotopes. Identification of
individual impurities enhance origin identification and comparative analyses and also aid in
development of internal standards for improved accuracy and precision of anaysis.

In-depth analysis viaimproved instrumental methodol ogies help identify discriminatory
components in impurity profiles. Computer databases, sorting programs, and pattern
recognition/neural networks provide enhanced data handling and analysis, enabling and
improving comparative analyses. Case reports are generated for the forensic and enforcement
communities.
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heroin produced by this unusual route. Several trifluoroacetyl derivatives were identified,
but were also found to be sensitive to typical heroin signature.workup and analysis
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cluster analysis study of trace impurities in seized methamphetamine samples.]

Ishibashi H. Analysis of stable isotope ratio of carbon and nitrogen, as a powerful tool to
identify smuggling routes of illegal drugs. Kagaku to Kogyo 2004;57(9):964. [A review
of thetitle topic, including discussion of application to methamphetamine and MDMA.
Written in Japanese.]

Iwata YT, Inoue H, Kuwayama K, Kanamori T, Tsujikawa K, Miyaguchi H, Kishi T.
Forensic application of chiral separation of amphetamine-type stimulants to impurity
analysis of seized methamphetamine by capillary electrophoresis. Forensic Science

International 2006;161:92. [A highly sulfated gamma-cyclodextrin was used as the
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Chromatography & Related Techniques 2004;27(15):2463.]

Kochana J, Wilamowski J, Parczewski A. TLC profiling of impurities of 1-(3,4-
methylenedioxyphenyl)-2-nitropropene, an intermediate in MDMA synthesis. Influence
of sample preparation methods and conditions. Journal of Liquid Chromatography &
Related Techniques 2004;27(15):2463.

Krg A, Swist M, Strugala A, Parczewski A, Silberring J. Fingerprinting of 3,4-
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V1)  Analysisof Non-Controlled Pharmaceuticals, Pseudo-Drugs, Adulterants, Diluents,
and Precursors

Issue:

Most "street-level” drugs are "cut" with various adulterants and diluents. Many of these
cutting agents are pharmaceutical products or precursors. Others are "carry-through” compounds
present in precursors (especially in cold remedy products). Separation and identification of these
extraneous materials can be tedious, especially in exhibits which contain many components. In
addition, new or unusual adulterants and/or diluents are occasionally identified in drug exhibits,
and standard analytical data are required for these substances. Finally, improved methods of
anaysis, i.e., faster, more discriminatory, less costly, etc., are needed for all cutting agents.

Solution:

Reports providing standard analytical data and/or improved analytical protocols for
non-controlled pharmaceuticals, pseudo-drugs, adulterants, diluents, and precursors are generated
for the forensic and enforcement communities.
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VII) New and/or Improved Instrumental Techniques

Issue:
Forensic Chemists must maintain familiarity with updates in current instrumental
techniques and become versant in new, improved methods of analysis.

Solution:

Improved/existing and new technologies are reviewed and applied to both routine and
specialized analyses of drugs. In cases where improved performance is observed, case reports are
generated for the forensic community.
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