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ABSTRACT 

 

Generally, toxicological analyses are usually based on blood and urine. Liver and 

kidney are also commonly used since they represent the major metabolic and 

eliminator organs, respectively.  Nevertheless, these specimens only reflect 

administrations of several hours or days. Therefore, it is imperative the use of an 

alternative biological matrix such hair, that could provide relevant and important 

retrospective information about the use of drugs, namely cocaine and morphine which 

are commonly abused. 

The present work, a qualitative and quantitative method for the simultaneous 

determination of cocaine and morphine in human hair was developed and validated. 

Hair samples (20 mg), after decontamination with dichloromethane, water and 

methanol, were incubated with a mixture of methanol/hydrochloric acid (2:1) at 65ºC 

ON (~16h) in order to extract the xenobiotics of the matrix. The purification of 

standards was performed in mixed-mode extraction cartridges. After their derivatization 

with N-methyl-N-(trimethylsilyl) trifluoroacetamide (MSTFA), they were analyzed by gas 

chromatography by electron impact ionization, equipped with a mass spectrometer, 

GC-EI-MS. The method validation was performed by evaluating the following 

parameters: selectivity, linearity, specificity, precision, accuracy, detection limit, 

quantification limit and the percentage of recovery. 

The Part I of this thesis a brief review about the state of the art of drugs of abuse 

classification as well as considerations about pharmacokinetic and pharmacodynamic 

of cocaine and morphine, was performed. To complete this part, a review was made on 

analytical methods to quantify cocaine and morphine in hair. 

The part II is reserved for the general and specific objectives of the thesis, which 

is the development of an analytical method properly validated, that enables the 

quantification of cocaine and morphine in hair using gas chromatography with electron 

impact ionization coupled with mass spectrometer, GC-EI-MS, with a previous 

treatment of the hair samples.  

Part III is divided in three chapters that enclose the description of the 

experimental work in order to achieve the general and specific objectives of the thesis, 

the method validation and its application to real hair samples. It also presents the 

obtained results and discussion, ending with the conclusions which resulted of 

experimental work.  

In part V is presented all the references consulted in this thesis work. 
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The developed method proved to be specific, accurate and precise across the 

calibration range (0.25 – 10 ng/mg), where good linearity was observed for both the 

analytes with correlation coefficients ranging 0.9989 and 0.9991. The coefficients of 

variation oscillated between 0.83% and 14.6%. The limits of detection (LOD) were 0.01 

and 0.02 ng/mg, and the limits of quantification (LOQ), 0.03 and 0.06 ng/mg for cocaine 

and morphine, respectively. Accordingly the Society of Hair Testing rules, these results 

are acceptable. 

The proposed GC–EI-MS method was then successfully applied in the screening 

and quantification of these compounds xenobiotics in real samples, and therefore the 

method is suitable for application in Forensic Toxicology. 
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