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Short description of possible research topics for a PhD: (10-15 lines in English + optional 

figure) 

The efficient detection of diseases by trained dogs has been demonstrated recently (KDOG 

project etc.). In France, 2 dogs have been purchased for this purpose. However, training of dogs 

is time consuming and expensive. Thus, there is a need for alternative solutions such as the 

implementation of efficient analytical protocols for this purpose. Such a project requires a full 

optimization of all the steps before and after the separation itself: before the separation step, the 

collection of samples must be easy, exhaustive and robust (without discrimination); it must 

perform some concentration of compounds for trace amount analysis. After the separation, high 

resolution mass spectrometry must be coupled to the separation technique; this is mandatory 

for a reliable identification of molecules. In order to be able to perform a detailed analysis 

(possibly comprehensive) a high resolution separation technique such as UHPLC is mandatory. 

Multidimensional separation stage cannot be excluded for enhanced separation. 

Last but not least, a close collaboration with hospitals (CHU Grenoble, Pitié Salpétrière, 

Gustave Roussy are potential partners) will allow the definition of the diseases of interest and 

the collection of samples. Also, a collaboration with the CEA will provide us with miniaturized 

devices to be used to perform the preconcentration step of compounds of interest from the 

breath. 
 

Required background of the student: (Which should be the main field of study of the 

applicant before applying) 

An education in separation sciences including liquid chromatography is a prerequisite. A 

background in mass spectrometry would be perfect. 
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