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Quantification of metabolites in the absence of an authentic standard is a challenging task. Metabolites are usually present 
in relatively low concentrations residing in a large background of endogenous compounds and their MS response factor 

can significantly differ from the parent molecule. The use of a radiotracer overcomes these challenges and, therefore, remains 
the method of choice for quantification of metabolites in complex matrices, but is not always available or cannot always be 
applied. Typically samples from first-in-human studies are not radioactive but still extremely valuable giving a first insight in 
human metabolism. Therefore, estimation of metabolite abundance in these samples is important and also recommended by 
regulatory guidelines (ICH M3).

An overview will be given of different established and novel approaches for the quantification of metabolites in in vitro 
and in vivo matrices in the absence of authentic standards. The following techniques will be discussed: radioactive detection1, 
Accelerator Mass Spectrometry (AMS), UV detection, Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)2-4 and 
Electrospray Ionization-Mass Spectrometry (ESI-MS) using matrix mixing5 or a 12C/14C isotope ratio approach6.

Depending on the circumstances (sample volume, sample matrix, compound structure, question to be answered, availability 
of a radiolabel, etc.) the right tool or combination of tools need to be selected since none of these techniques should be seen as 
the standard technique that suits all measurements.
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