Canine olfactory sensitivity to cocaine hydrochloride and methyl benzoate
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ABSTRACT

Methyl benzoate is a consistent product of cocaine hydrochloride exposed to humid air. The detecdon
responses of dogs trained to detect illicit cocaine hydrochloride may be controlled by vaper from cocaine,
methyl benzoate, or other constituents of illicit cocaine. The present study addressed the following
questions: (1) How capable are dogs of detecting methyl benzoate compared to cocaine hydrochloride? (2)
When dogs are trained to detect methyl benzoate, do they respond to cocaine hydrochloride as being the
samie or different from methyl benzoate? These questions were investigated using random source dogs
trained and tested under laboratory conditions. Odor stimuli were generated and deliversd by a vapor
generation systems, the outputs irom which were characterized by thermal desorpton GC/MS. One group
of dogs was trained to discriminate pharmaceutical grade and illicit cocaine hydrochloride from clean air
and tested using a two lever procedure to determine their sensitivity to these substances. A second group
of dogs was trained to discriminate between methyl benzoate and clean air and tested for their sensitvity
to the substance . The dogs in this second group were then tested using a three lever procedure to
determine whether they responded to cocaine hydrochloride as the same or different from methyl
penzoate.

1. INTRODUCTION

The dog’s olfactory detection capabilities rival or surpass that of analytical instruments, and the dog-
handler detection team remains the most effective technology availahle to law enforcement for the
detection of narcotics'. Despite the proven usefulness of the dog-handler team, scientific investigation of
canine detection capabilities for substances of interest to the law enforcement community has been
limited. A 1991 report by the U.S. Congress Office of Technology Assessment concluded that a senous
weakness of using canines for detection purposes is that their detection capabilities bave not been
quantified’, The following laboratory smdy of dogs’ detection of cocaine hydrochloride and its
degradation product methyl benzoate were conducted as part of the ongoing efforts of Auburn University's
Institute for Biological Detection Systems to enhance canine detection technology.

Complete characterization of canine olfactory detection of a substance requires investigation of two
aspects of detection. First, the extent and nature of the dog’s sensitivity to a substance must be examined.
This requires assessment of the dog’s response to a range of substance concentrations in order to
derermine the lower detection limit, or threshold, as well as to characterize supra-threshold performance.

Second, the components of the substance on which that sensitivity depends (i.e., the detection odor
signature) must also be determined”. Substances targeted for detection usually involve multiple chemical
components. Such is the case of illicit cocaine, which contains many constituents besides r.:ncmm
hvdrochloride, whether as natural byproducts or as contaminants from processing-or packag;mg The
method for determining the detection odor signature involves training a dog to respond differentially to
clean air, the targ=t odor, and non-target odors”, The dog’s reactions (o constiment compounds can then
be assessed individually or in particular combinations. This was not the present challengs, however,
Instead, a confirmatory method of evaluating the role of a specified constituent compound was used that
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involves determining whether a dog is using that constituent by training it to detect the constituent and
then assessing its reaction to the whole substance.

The following studies sought to determine canine sensitivity to cocaine hydrochioride and methyl
benzoate, as well as to assess the role of methyl benzoate in canine detection of cocaine hydrochloride.
Methyl benzoate is an consistently abundant constituent found in illicit cocaine samples. Thers are three
possible sources of methyl benzoate in illicit cocaine. It may be present as a namrally occurring
compound co-extracted with cocaine from coca leaves, as a decomposition byproduct resulting from the
usz of excessive hydrochloric acid in isolating cocaine hydrochloride, and as a product of the hydrolysis
of cocaine®. The hydrolysis of cocaine is thought to contribute the greatest amount of methyl benzoate to
the vapor from illicit cocaine samples® . Although benzoic and acetic acid are alse abundant constituents
of illicit cocaine vapor, methyl benzoate was chosen for study because of anecdotal reports that it smells
similar to some illicit cocaine samples and has sometimes been used to train dogs to detect cocaine.

In service of these objectives, this study had three components. (1) One group of dogs was trained to
detect first pute cocaine hydrochloride and then an illicit sample of cocaine hydrochloride. The
concentration of each type of cocaine was then systematically varied to obtain a measure of detection
sensitivity. (2} A second group of dogs was trained to detect methyl benzoate, the concentration of which
was then varied to obtain a measure of detection sensitivity. (3) The dogs trained on methyl benzoate
_were also taught to discriminate between methyl benzoate and any compound that does not smell like the
illicit cocaine hydrochloride sample. Their reactions to illicit cocaine hydrochloride were then tested to
determine if it smelled like methyl benzoate.

2. METHODS
2.1 Subjects

Thirteen medium to large size, intact and neutered, male and female adult canines of normal health and
physicality were used in these studies. These random source dogs were acquired by the Department of
Lab Animal Health of Auburm University’s College of Veterinary Medicine. Dogs were maintained at
berween 85% to 95% of their normal weight, as determined by a period of free feeding,

2.2 Apparatus and materials
2.2.1 Experimental chamber

Dogs were rained and tested in sound-artenuated experimental chambers (97 cm x 72 cm x 100 cm) (Fig.
l.}. Centered on the front wall was an aluminum interface panel (60 cm x 60 cm). The interface panel
contained either 2 or 3 stainless stesl response levers (8 cm x 8 cm) located 54 cm above the floor, sound
generating devices, and a 9 cm diameter opening thar allowed the dog access to a | liter glass scent
chamber into which odor stimuli were presented. A bowl was attached to the floor below the interface
panel to recetve food pellets (Hills, Canine Growth Formula) delivered by an automated feeder
(Gerbrands) artached to the back of the chamber. A photo beam unit (Radio Shack) that detected muzzle
insertion into the scent chamber was mounted on the back of the interface panel. General illumination
was provided by an incandescent bulb. Ventilation was provided by a small fan pulling room air into the
chamber, and vacuum lines attached to 4 ports about the perimeter of the scent chamber provided exhaust.

2.2.2 Vapor generation
2.2.2.1 Single source plfactometer

For determining capine sensitvity, a serial air diluting vapor generator or ﬁlfammr was used. This
device delivered to the scent chamber for each odor wial samples of vapor from odor source material
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