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Introduction
Results and Discussions
Efavirenz is an anti-retro viral drug with notable psychedelic effects. It is being
used as the main ingredient of Whoonga (a new recreational drug) which is
slowly becoming common in the townships of South Africa and its
neighbouring countries. Whoonga is distributed as a fine powder which is
mixed with cannabis (leaf or resin material) and /or tobacco for smoking in
order to increase or prolong the narcotic effects [4]

Components of the Grob mixture were fully resolved (fig.4 below) which indicates
that the method is both selective and specific. Mean %RSD values for each
compound across the six repeat injections ranged from 2.47% - 4.67%. This
indicates that there is no significant variation between replicate results.

Fig 2. Components of the Grob test mixture

Fig 3. Whoonga mixture [4]

The ability to analyse the thermal decomposition products of the compound
are of interest as a potential mechanism for confirming the use of the drug.
However such analysis is challenging and previous literature details a number
of analytical methods for the quantification of the compound using, primarily,
soft ionisation techniques [1], [2], [3] (i.e. High Performance Liquid
Chromatography) which do not lend themselves easily to analysis of heated
products.
Gas Chromatography is the preferred technique for the analysis of thermally
degraded (pyrolysis) products associated with the illicit smoking of the drug,
however, there are very few gas chromatographic methods reported in the
literature. This study addresses this deficiency and reports a new gas
chromatographic analytical method.

Efavirenz was detected at 16.967 minutes with main ions identified at m/z
315, 246, 243, 224, 180 and 167 ( fig 3 below)

Fig 3. m/z ions of efavirenz

Methodology
A new chromatographic method for the analysis of efavirenz was devised
through the modification of existing literature based methods. The analysis
was preformed using an Agilent 5975/5977 Series Gas Chromatography
/Mass Spectrometry.
The following method was used:
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Fig 4a and 4b. 3D conformer and 2D chemical structure of efavirenz [1]

The method was also able to distinguish between the three compounds in
the standard mixture made in the laboratory ( fig. 5 below) which again
supports its specificity and selectivity.

The initial oven temperature was set at 100oc and was ramped once (rate
10oc/min) to 260oC resulting in a total run time of 27minutes.
Fig 5. Chromatogram showing efaviranz at 16.9 minutess and the two cannabinoids (CBN,CBD) at 20.1 and 22.8 minutes

Instrument selectivity and repeatability of analysis was performed by
injecting 2 μL of a Hydrocarbon Grob (0.5 μg/mL) test mixture six times. The
%RSD values were then calculated for each peak in the standard to assess
repeatability of the method.

Conclusions

Analysis of a standard solution of of efavirenz (1mg/mL) in methanol was
then undertaken on the validated system.
Further method specificity and selectivity were tested by injecting a 1mg/mL
laboratory standard mixture of efavirenz and two cannabinoids (cannabidiol
and cannabinol) into the instrument.
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A method for the detection and identification of pyrolysis products of efavirenz
from pharmaceutical (tablet) formulations was developed using Gas
Chromatography Mass Spectrometry technique. This method will now be used
for the further analysis of efavirenz and the elucidation of its thermal
decomposition products. It can also be used the detection of cannabis
combinations in street drugs.

