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Nonclinical characterization of a human metabolite(s) is only 
warranted when that metabolite(s) is observed at exposures 
greater than 10% of total drug-related exposure and at significantly 
greater levels in humans than the maximum exposure seen in the 
toxicity studies. 

ICH M3(R2): Paragraph 3: Toxicokinetic and Pharmacokinetic studies

Tiered Approach for metabolite quantification 



There is general support from the pharmaceutical community for the idea that a more extensive 
characterization of the pharmacokinetics of unique and/or major human metabolites (UMMs) 
would provide greater insight into the connection between metabolites and toxicological 
observations. 

This information would be best generated by the use of rugged, bioanalytical methods applied 
at appropriate times in drug development.

Characterization of UMMs should proceed using a flexible, “ tiered ” approach to bioanalytical
methods validation. This tiered approach would allow metabolite screening studies to be 
performed in early drug development using bioanalytical methods with limited validation, with 
validation criteria increasing as a product moves into clinical trials.

A tiered validation approach to metabolite determination would defer bioanalytical resource 
allocation to later in the drug development timeline when there is a greater likelihood of drug 
success. 
As a minimum, the specifics of this tiered validation process should be driven by scientifically 
appropriate criteria, established a priori.

C. T. Viswanathan, (2007) CCIII
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Guidance from EMA

This guideline provides recommendations for the validation of bioanalytical 
methods applied to measure drug concentrations in biological matrices
obtained in animal toxicokinetic studies and all phases of clinical trials. 

EMEA/CHMP/EWP/192217/2009 Rev. 1 Corr. 2** 
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Guidance from FDA 2018

The fit-for-purpose (FFP) concept states that the level of validation should be 
appropriate for the intended purpose of the study. The key questions listed above 
should be evaluated relative to the stage of drug development. 

Pivotal studies submitted in an NDA, BLA, or ANDA that require regulatory 
decision making for approval, safety or labeling, such as BE or pharmacokinetic 
studies, should include bioanalytical methods that are fully validated. 

FDA Bioanalytical Method Validation  Guidance for Industry 2018
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Tiered Approach for metabolite quantification 

Nonclinical characterization of a human metabolite(s) is only 
warranted when that metabolite(s) is observed at exposures 
greater than 10% of total drug-related exposure and at significantly 
greater levels in humans than the maximum exposure seen in the 
toxicity studies. 

ICH M3(R2): Paragraph 3: Toxicokinetic and Pharmacokinetic studies



Tiered Approach for metabolite quantification 

Tiered Approach for
metabolite quantification

is indeed in scope for
Scientific validation 



Exposure of metabolites in animal species may be compared to human by relative 
analysis, by abundance analysis, e.g.  in situation where standard reference material 
of a sufficient quality for quantitative analysis is not available. 

Apply a Scientific Validated method in the SAD/MAD study to explore the human 
metabolite PK and ss exposure,

and 

Apply a Scientific Validated method to analysis of human metabolites in high dose 
level (NOAEL) in a Late Development  toxicity studies. 

Identify MIST/ DDI relevant metabolites.

Decide on further approach: Should additional metabolite exposure data be 
generated? 

Conduct definitive evaluation of MIST and DDI relevant circulating human metabolites 
by SV methods or fully validated method? Case by case decision.

Scientific Validation 
Tiered Approach for metabolite quantification – Lundbeck approach



Scientific Validation 
For metabolite quantification – Lundbeck approach

Little or no pre-study validation  (One A&P run)
Evaluation of stability based on structure
Bench top stability  - Incurred sample bench top stability

CoA and accurate stock solutions (Stock stability)
IS (Structural analogue Internal standard (not generic, � X, CH3 etc.))
Matrix of calibration curve identical as unknown
Sample storages at -80ᴼC prior to analysis.

In-study validation based process

Calibration line 75/ 15, LLOQ 20 (if applicable)
QC’s 4-6-15 /50 (if applicable)
Evaluation of blank, zero, carry over, IS variation
ISR ( Case by case)

SOP, protocol and report driven process, meta and raw data as for regulated BA.  

Case by case



In special population PK studies, e.g. patients with renal insufficiency, or if the renal 
clearance of the IMP is significant, the accuracy of the urine measurement may be 
pivotal and in such a case, a full pr. guidance validation should be considered.

In other cases SV may be sufficient:

Unspecific binding of the analyte(s) from urine to surfaces (container, injection systems, 
etc.) and instability of analytes in urine (compared to plasma) should be mitigated  prior 
to sampling.

Bioanalysis of IMP (and metabolites) in urine samples may be conducted using a method 
previously developed and validated (e.g.  Human plasma method) by dilution  of urine 
with plasma and analysis towards a plasma calibration line, or a modified matrix based 
calibration line.

No pre-study validation is needed,  only in-study validation. 

SOP, protocol and report driven process, meta and raw data as for regulated BA.  

Scientific Validation 
Urine analysis- Lundbeck approach


