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Microcrystal tests
 Specific reagent is added to a suspected 

drug, and results in formation of a 
recognizable crystalline precipitate

 Inexpensive, fast, reliable, confirmatory
 Most microcrystal tests have been in use 

for decades



The Problem
 Most microcrystal references are old, out 

of print, or not easily accessible
 Few photomicrographs
 Reagent recipes and procedures may be 

difficult to understand
 Lack information

 Potential interferences
 Optical properties of the microcrystals

 New, alternative delivery devices (e.g. gels, 
dermal patches) may present challenges 



Solution: Compendium
 Compilation of Current Microcrystal Tests
 Procedures vetted by McRI and 

practicing forensic scientists in 
collaborative labs

 Produce Compendium:
 Recommended protocols
 Morphologies of crystals 

(photomicrographs)
 Infrared spectra
 Optical and crystallographic properties

 Missing in many references



Compilation of Current Tests
 National Forensic Laboratory Information 

System (NFLIS) Report
 National and regional estimates for top 25 

drugs
 Literature Review
 Survey of Labs (funded by McRI)





 Amphetamine  Methadone
 BZP  Methamphetamine
 Clonazepam  Methylphenidate
 Cocaine  MDMA
 Codeine  Morphine
 Diazepam  Oxycodone
 Ephedrine  Phencyclidine (PCP)
 Heroin  Pseudoephedrine
 Hydrocodone  Psilocin
 Hydromorphone

The Drugs evaluated



Literature Review
41 references
Listed all known microcrystal tests
No spot tests

Spreadsheet broken down by:
Drug
Reagent/recipe
Comments 
Results
Reference





Survey of Labs (McRI Funded)
 161 individuals involved
 90 different labs
 What test used
 What reagent used
 Any other reagents
 SOPs





Evaluation of Tests
 Time required for formation of crystals
 Sensitivity of test
 How test works in presence of excipients, 

diluents, adulterants
 Sugars, starch, caffeine, etc.

 How test works on modern delivery 
devices
 Transdermal patches
 Gels



Micro Extractions
 May be necessary to isolate drug of 

interest due to:
 Interferences from other drugs
 Matrix inhibitions (gels, patches)
 Low concentration

 Solubility
 Acid/Base extraction



 Tablet
 Ephedrine
 Hydromorphone
 Codeine

 Oral suspension (syrup)
 Codeine
 Methylphenidate
 Methadone

 Rectal gel
 Diazepam

 Gel
 Oxycodone
 Diazepam

 Transdermal patch
 Methylphenidate

Micro Extractions (Pharms)



Final Compendium
 1 drug per page 
 Reagent/recipe
 Photomicrograph of microcrystals
 FTIR of microcrystals
 Optical/crystallographic properties
 Additional reagents

 Available on www.mcri.org as PDF
 ASTEE 
 MAFS

http://www.mcri.org/




Codeine with I-KI



PCP with Potassium Permagnate



MDMA with Gold Chloride



MDMA and dl-Amphetamine



MDMA and Caffeine



MDMA Tablet



D-Amphetamine



Future Research
 New grant focused on pharmaceuticals 

and bath salts
 Develop tests for these substances
 Perform same analyses 
 Add to existing compendium
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