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Raman analysis and identification of narcotics and 
substances of abuse.

A
PP

LI
C
AT

IO
N
 N

O
TE

 Key Words

• Identification 
• Narcotics
• Excipients
• Through Bag

AN/IDN/01 
ISSUE 01

INTRODUCTION

Identification of narcotics can be a long and laborious 
process that involves many techniques including; 
spot tests and chromotograhic techniques. Although 
techniques like PyGC-MS can identify and qualify the 
active compound. It is these techniques have many 
disadvantages; PyGC-MS identifies and although can 
quantify the active compound it is destructive, sample 
preparation is labour intensive, analysis time  is long, 
and it is difficult to identify the cutting agents.
 
Raman spectroscopy offers a non-destructive rapid 
method for narcotic and cutting agent identification. It 
is a vibrational technique which provides ‘fingerprint’ 
spectra unique to each different chemical compound. 
No sample preparation is required therefore, it is 
possible to analyse liquids, tablets and powders in 
situ. 
 
Non-invasive sampling through plastic/ glass containers 
can be carried out using an attached fibre optic probe. 
Therefore, the evidence does not have to be tampered 
with, ensuring no contamination occurs.

EXPERIMENTAL

The following Raman studies were carried out using 
an Avalon Instruments RamanStation bench top 
spectrometer with a coupled fibre optic probe, this 
system was equipped with a 785 nm diode laser,  to 
minimise fluorescent inteference.

Typically an exposure time of 30 seconds was used. 
For the analysis through containers such as plastic 
bags, the fibre optic probe was used. No sample 
preparation was required.
 

NARCOTIC IDENTIFICATION

Figure 1 illustrates three spectra showing the large 
spectral differences observed between different 
narcotics. The narcotics shown can be clear ly 
distinguished from each other through different peak 
positions and intensities.

Figure 1 Spectral differences of narcotics.

However , the majority of drugs available are a 
mixture of components; the active drug and cutting 
agents such as mannitol, lactose and mannitol which 
can all be identified using Raman spectroscopy. Figure 
2 represents the spectra of an ecstasy tablet; showing  
both the active ingredient, MDMA, and the cutting 
agent, mannitol. Also using the peak height ratios of 
the MDMA and mannitol, the concentration ratio can 
be calculated, (fur ther analysis of ecstasy tablets can 
be found in Application Note 2).

Figure 2 Identification of active drug and 
cutting agent.



  

DRUG ASSISTED RAPE

In addition to the analysis of narcotics and street drugs, it 
is also possible to analyse and rapidly identify tranquillizers, 
mood altering drugs, and drugs used for date rape.  For 
many controlled drugs, spot tests are available but can be 
unreliable. Raman can be used for quick identification (<10 
seconds) of these substances, with no sample preparation 
one example is Gamma hydroxybutyricacid (GHB).
 
GHB has increasingly been related to drug facilitated sexual 
assaults due to is strong sedative and amnesiac effects. 
Therefore, there is interest in establishing a rapid method 
for its identification. Figure 4 shows spectra for three known 
‘date rape drugs’ and the variation in band positions between 
these different drugs.

Figure 4 Spectral differences between ‘Date rape’ 

One major disadvantage of GHB spot tests is there inability 
to distinguish clear ly between GHB and its analogues. 
With Raman spectroscopy this is easily acomplished and 
is shown in Figure 5. Adding these spectra to a librar y 
searching database, identification of GHB and its analogues 
can be achieved within 30 seconds.

Figure 5 Spectral differences between the analogues 
of GHB.

CONCLUSION

In conclusion, Raman spectroscopy is a rapid method for 
screening narcotics, with the accumulation of spectra and 
a librar y search result being achieved within 60 seconds. 
Adding, no sample preparation and the flexibility of 
analysis using a Fibre optic probe the RamanStation offers 
a quicker alternative to the many laborious techniques 
currently implemented.

Figure 3 Analysis of an unknown white powder 
through a plastic bag.

THROUGH BAG ANALYSIS

Analysing unknown samples can be risky as the sample maybe 
harmful. However, using a fibre optic probe it isw possible 
to accumulate spectra through a range of containers. For 
example identifying narcotics sealed in plastic bags. Figure 
3, Spectrum (a), is of an unknown white powder contained 
within a plastic bag.  Spectrum 3(a) was acquired by focusing 
the laser through the bag and onto the powder within. The 
spectral contribution of the bag was Auto-subtracted, 3(b), 
and the resulting spectrum was searched through a narcotic 
spectral librar y, identifying the unknown white powder as 
amphetamine sulphate.

USA:   +1 617 896 9706   
Europe / ROW: +44 2890 682224
Email:   sales@avaloninst.com 
Web:   www.avaloninst.com


