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Interesting methodological developments in the last twenty 
years have increased the role of hair in forensic toxicology. The 
first period (1989–1998) was devoted to the analysis of classical 
drugs of abuse, such as opiates, cocaine, cannabinoids, amphet-
amines and benzodiazepines (the most abused pharmaceuticals 
in Europe and Switzerland). Most of the developed methods 
for these compounds were the work of active researchers re-
grouped under the auspice of the international Society of Hair 
Testing (SoHT) founded in December 1995. The second period 
(1999–2008) was characterized by the detection in hair of a sin-
gle exposure and the related applications in doping control or in 
drug-facilitated crimes. Hair analysis can essentially contribute 
to doping analysis in special cases, in addition to urine. Some 
methods were also published for the determination of biomarkers 
(e.g. ethylglucuronide, a marker of alcohol abuse), since ethanol 
is not directly detectable in hair. Still more recently, hair analysis 
was also presented as a powerful tool for documenting a clinical 
case of dioxine over-exposure. 

The first step in hair testing is the sampling: the hair is col-
lected from the vertex posterior as close as possible to the scalp. 
Generally a lock of 20 to 30 hairs is collected. When a segmental 
analysis is required, the laboratory has to cut the hair in sections 

of 1 to 3 cm. Then the hair is pulverized, incubated in a solution 
of acid or organic solvent in order to extract the compound(s) of 
interest from the hair matrix. After a purification step, the extract 
is analyzed by gas or liquid chromatography coupled to mass 
spectrometry (e.g. GC/MS, GC/MS/MS, LC/MS or LC/MS/MS). 
All these techniques are recognized as the ‘gold standard’ in hair 
analysis.

Hair analysis has opened a new area in forensic toxicology 
because hair is the unique sample which allows having toxico-
logical history over a time window of weeks to months.
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Principle of hair analysis: 
decrease of consumption 
with two month of 
abstinence (concentration of 
cocaine in hair)

Hair sampling: the first important step in hair testing


