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I) Routine and Improved Analysis of Abused Substances 

Issue: 

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 laboratory operations are continuously monitored to 

provide a comprehensive overview of new developments.  Ongoing research in the forensic 

community, as well as in 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 data for 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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II) Synthesis and/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: 

Illicit 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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III) Clandestine Laboratories - Appraisals and Safety 

Issue: 

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 the field.  In cases where new methodologies are noted, or unusual safety concerns 

are salient, reports are generated for the forensic and enforcement communities. 
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---------- Next Section Moved Up to Reduce Deadspace ----------

IV) Reference Drug Standards and Total Syntheses 

Issue: 

Many reference drug standards or structurally related internal standards are either 

commercially unavailable, or if available are extremely expensive. 

Solution: 

Controlled substances and their structural or isotopically labelled analogs are synthesized 

as needed.  Internal standards are also prepared as needed.  Case reports are published for new or 

unusual standards or improved synthetic approaches. 

References: 

Microgram Journal 2016, Volume 13; Numbers 1-4 456 



Rundlof T, Mathiasson M, Bekiroglu S, Hakkarainen B, Bowden T, Arvidsson T.  Survey 

and qualification of internal standards for quantification by H-1 NMR spectroscopy. 

JOURNAL OF PHARMACEUTICAL AND BIOMEDICAL ANALYSIS 

2010;52(5):645-651. 

Schwarz M, Klier B, Sievers H.  Herbal reference standards.  PLANTA MEDICA 

2009;75(7):689-703. 

Shaikh AC, Chen CP.  Synthesis of deuterium-labeled Zaleplon-d(5) as an internal 

standard. JOURNAL OF LABELLED COMPOUNDS & RADIOPHARMA-

CEUTICALS  2008;51(1-2):72-76. 

Shaikh AC, Wang YY, Chen CP.  Synthesis of deuterium-labelled standards of 

(+/-)-DOM and (+/-)-MMDA.  JOURNAL OF LABELLED COMPOUNDS & 

RADIOPHARMACEUTICALS  2007;50(7-8):660-665. 

Sharpless KE, Duewer DL.  Standard reference materials for analysis of dietary 

supplements. JOURNAL OF AOAC INTERNATIONAL  2008;91(6):1298-1302. 

Sharpless KE, Thomas JB, Christopher SJ, Greenberg RR, Sander LC, Schantz MM, 

Welch MJ, Wise SA.  Standard reference materials for foods and dietary supplements. 

ANALYTICAL & BIOANALYTICAL CHEMISTRY  2007;389:171-178. 

Wang YY, Chen C.  Synthesis of deuterium labeled tryptamine derivatives.  JOURNAL 

OF THE CHINESE CHEMICAL SOCIETY  2007;54(5):1363-1368. 

Wang YY, Chen CP.  Synthesis of a deuterium-labelled standard of bufotenine 

(5-HO-DMT).  JOURNAL OF LABELLED COMPOUNDS & 

RADIOPHARMACEUTICALS  2007;50(13-14):1262-1265. 

You ZY, Chen YJ, Wang YY, Chen CP.  Synthesis of deuterium labeled standards of 

1-benzylpiperazine, fenetylline, nicocodeine and nicomorphine.  JOURNAL OF THE 

CHINESE CHEMICAL SOCIETY  2008;55(3):663-667. 

Microgram Journal 2016, Volume 13; Numbers 1-4 457 



V) Source Determination of Drugs (Impurity Profiling) and Comparative Analyses 

Issues: 

Impurity profiling of drugs is important 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 analysis. 

In-depth analysis via improved instrumental methodologies 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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VI) Analysis of 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 

analysis, 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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