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Introduction
Analysis of drugs of abuse may 
be used by both police forces 
and drug analysis teams in the 

effort to reduce harm to the public. There are a wide variety of characterization 
techniques which may be used to identify drugs of abuse, including infrared 
spectroscopy, Raman spectroscopy, mass spectrometry, gas chromatography, 
x-ray diffractometry, immunoassays and urine dipstick tests. FT-IR spectroscopy 
provides one of the best solutions for the analysis of drugs as it has the ability 
to easily discriminate between drug compounds as well as being non-destructive. 

The PerkinElmer Spectrum Two™ (Figure 1) with the TICTAC® Drugs of Abuse 
spectral library provides an all-in-one solution for the analysis  
common substances found in illicit drug samples.  
The ATR library, which contains over 
500 spectra, includes not only 
active ingredients, but also 
cutting agents and secondary 
metabolites. Furthermore, 
the library has yearly updates 
which are available to purchase 
in order to keep up with  
the dynamic environment  
of new psychoactive  
substances (NPS’s)
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Figure 1. Spectrum Two FT-IR spectrometer with UATR accessory.
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PerkinElmer Spectrum 10™ software provides an incredibly simple 
yet powerful spectral library search tool which may be used to 
identify drugs of abuse. Furthermore, Spectrum Touch™ can be 
used to deploy the method allowing the analysis to be carried out 
by an analyst with little training, in a short amount of time. 

Experimental 
Spectra of some commonly encountered illicit drug samples 
were collected using the PerkinElmer Spectrum Two+ with a 
universal attenuated total reflectance (UATR) accessory with 
diamond crystal top plate. The parameters used are shown in 
Table 1. 

Figure 2. Representative examples of spectra of cocaine, ketamine and MDMA.

In order to successfully identify illicit drug samples, the TICTAC 
drugs of abuse library was used in conjunction with the library 
search function available in PerkinElmer’s Spectrum 10 software. 

Results and Discussion 
Street samples of some of the most commonly used illicit drugs 
in the UK were identified using the TICTAC Drugs of Abuse 
library. The drugs analyzed were cocaine, ketamine and MDMA. 
Representative spectra of each drug are shown in Figure 2.

In addition to this, spectra of drugs which would be considered 
‘new psychoactive substances’ were also measured to 
demonstrate the value the TICTAC drugs of abuse library  
adds when analyzing so called “designer drugs”. 

The drugs analyzed in this part of the application were largely 
from the cathinone group of substances, which are known to 
mimic the effects of amphetamines. There were, however, also 
examples of synthetic cannabinoids included in the sample set. 
Table 3 shows the results from searching a variety of different 
street samples against the TICTAC library. 

Parameter Value
Spectral Range 4000 – 400 cm-1

Resolution 4 cm-1

Number of Scans 4

Table 1. Spectral parameters used to measure drug samples.

Sample Average Search Score (± SD)
Cocaine 0.975 (± 0.004)
Ketamine 0.980 (± 0.006)
Crystal MDMA 0.988 (± 0.015)

Table 2. Search results for cocaine, ketamine and crystal MDMA.

Five street samples each of cocaine, ketamine and crystal MDMA 
were identified. The results of this are shown in Table 2. 

Figure 3. Sample spectrum (black) and reference spectrum (red) of ketamine.

An example of a sample spectrum and best hit spectrum from 
the search library is shown in Figure 3. 

Identity of Sample Identified As… Search Score
4-FMC* 4-FMC 0.989
3-MMC* 3-MMC 0.994
Mexedrone* Mexedrone 0.992
4-CEC* 4-CEC 0.992
3-CMC* 3-CMC 0.988
4-Chloro-PVP* 4-Chloro-PVP 0.985
4-methyl-N,N-DMC* 4-methyl-N,N-DMC 0.985
FUB-ADB^ FUB-ADB 0.984
MDMB-Chimica^ MDMB-Chimica 0.986
5F-ADB^ 5F-ADB 0.980
ADB-Fubinaca^ ADB-Fubinaca 0.800

Table 3. Search results from cathinone (*) and synthetic cannabinoid (^) samples.

In the case of ADB-Fubinaca, where the search score is not 
high enough to confirm identity, another confirmatory technique 
such as LC-MS may be used to confirm the identity of the drug. 
It is in scenarios such as this where IR spectroscopy acts as 
a screening technique to reduce the time and money spent on 
analysis using other techniques. 
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Conclusion
The PerkinElmer Spectrum Two+ infrared spectrometer 
and TICTAC drugs of abuse spectral library offer a fast, 
transportable, and non-destructive method for the fast 
identification of illicit drug substances. In addition, Spectrum 
Touch™ may be used to create workflow-based methods which 
allow analysts to determine the identity of a drug substances 
with little training. 
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