
Avoiding Potential Delays in Development by 
Leveraging Metabolite Identification Solutions 

According to the U.S. Food and Drug Administration’s (FDA) recent Metabolites in Safety 
Testing (MIST) guidance,1 identification of disproportionate drug metabolites is encouraged 
as early as possible during the drug development process to help avoid potential, costly 
delays in development.

In vitro cross-species metabolic profiles
In accordance with the FDA guidance, Syneos Health can perform 
interspecies liver metabolic stability assays in order to select the  
appropriate rodent and nonrodent species for toxicological studies  
to cover human metabolic profiles. These assays can identify human  
specific or disproportionate metabolites that can cause unexpected  
effects or potential toxicities that may require additional safety evaluation.

Hepatocyte incubation for different species. Peak areas of the drug and its metabolites  
at the 120-minutes time point.

Our Laboratory 
Offers Metabolite 
Identification 
Support for:

• In vitro
– Cross-species metabolic 

profiles comparison
– Bio production of 

metabolites (µgs - mgs)
– Assessment 

of metabolites 
pharmacological activity

• In vivo preclinical studies
– Pharmacokinetics 
– Dose range finding
– Toxicokinetics

• Clinical studies

Drug Drug  
+O (a)

Drug  
+O (b)

Drug  
-C9H8O2

Drug  
+C6H8O6

Human 259551 nd 2205 181 nd

Minipig 151182 3723 1574 5703 nd

Monkey 137639 nd 362 nd nd

Dog 320166 nd 4424 156 3306

Rat 361045 nd 1141 123 nd

Mouse 316299 nd 442 nd nd

In response to this guidance, Syneos 
Health® can establish the metabolic 
profile of your compounds from in 
vitro assessment in drug discovery 
to clinical studies. This analysis can 
be easily performed at our laboratory, 
which provides cost efficiencies for 
continuing your early phase study 
with us at the same location.

Throughout your drug discovery 
and development process,  
Syneos Health can:

• Perform the metabolite  
profiling in biological matrices

• Provide information about the 
type of biotransformation

• Identify the localization of  
the biotransformation when 
mass spectrometry (MS) 
fragmentation is appropriate

Our solutions range from 
comparisons of in vitro cross- 
species metabolic profiles (in 
microsomes, hepatocytes, etc.)  
to identification of in vivo 
metabolites from preclinical to 
clinical studies for phase I and  
phase II metabolism.

High-resolution mass spectrometers 
provide high mass accuracy and 
excellent sensitivity to identify 
biotransformations. Optimal 

processes are deployed to assure 
the analysis of complex datasets 
with a rapid turnaround time.

Ultraviolet detection can be  
coupled to MS detection to provide 
additional semi-quantification when 
authentic standard metabolites are 
not available for MIST assessment 
(early de-risking).
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Metabolite Identification  
in Clinical Studies

In response to the FDA’s recommendation to conduct  
in vivo metabolic evaluation in humans as early as 
possible, Syneos Health advises mitigating this risk 
during the first-in-human clinical study by analyzing 
plasma samples and urine and/or fecal samples 
depending on the elimination route. 

The goal is to highlight any human specific or 
disproportionate metabolites that might not have been 
properly identified during the preclinical safety studies, 
which could result in costly development delays.

Data generated from clinical studies samples are  
good clinical laboratory practice (GCLP) compliant.

Example results for the biotransformation drugs and  
the metabolites.

1. FDA (March 2020), Guidance for Industry: Safety Testing of Drug Metabolites, 
US Department of Health and Human Services Food and Drug 
Administration, Center for Drug Evaluation and Research.

In Vivo Metabolite 
Identification in  
Preclinical Studies

Syneos Health can provide metabolite identification 
analysis during early stage development (PK, DRF and TK 
studies) in order to confirm the metabolic profile of your 
selected toxicological species and check the consistency 
between in vitro and in vivo metabolism. In addition, we 
can estimate the half-life of each observed metabolite  
in order to compare it to the parent compound.

Consistency between the data generated during the  
in vitro to in vivo preclinical study phases will increase 
confidence when transitioning these preclinical studies 
to a clinical trial.

Peak areas of plasma rat samples at different PK study  
time points.

PK study – Rat plasma samples
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Want to learn more? 
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