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Locard’s exchange principle states that whenever a criminal comes into contact with a crime scene, objects or
a victim, a transfer of evidence takes place. Forensic scientists are assigned the task to examine the physical
evidence with a range of analytical techniques to potentially identify trace amounts of evidence. Analysis of
cosmetic traces from crime scenes can be used to establish physical contact between two individuals, such as
a victim and a suspect, or to place an individual at a crime scene. The majority of techniques which are
employed in current forensic investigations, such as gas chromatography and Fourier transform infrared
spectroscopy are destructive techniques, techniques which are likely to introduce contaminates in the
analysis [1].
Current cosmetics are mass produced by a range of manufacturers, and each manufacturer will list generic
ingredients on the packaging, which are common amongst all their competitors. Some of these generic
ingredients include organic dyes, inorganic pigments, oils, minerals, waxes and emollients. However the
quantitative composition which each manufacturer uses will vary. Analysis of cosmetic products will therefore
require a multivariate approach.
Data generated through noninvasive and nondestructive spectroscopic techniques will be analysed using a
variety of tools including principal component analysis and partial least squares analysis. The application of
these tools to the case assessment and interpretation model used in the interpretation of evidence will be
evaluated, with the aim to increase the evidential value and robustness of trace cosmetic evidence used in
court.

There is literature to support the use of these techniques in the analysis of lipsticks [2], and these techniques
have a track record within the pharmaceutical industry.
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