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Disclaimer

• The contents of this presentation represent the view of this presenter
only, and do not represent the views and/or policies of the PMDA
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Outline

• Summaryof CaseStudy6:DrugX

• Overview of PBBM Model: Development, Validation and Application 

• Regulatory concerns from Case Study 6

• Conclusion
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Summary of Case Study 6 (Drug X)
Model Objective/Regulatory Question -  

Does the agency agree that the X% of polymorphic impurity is allowed in the 

drug product in light of clinically relevant specifications?

Background 

BCS II compound 

Neutral species in physiological pH range

Immediate Release Oral dosage Form 

Issue description

Model was developed to justify that presence of X% of polymorphic impurity 

in the drug product will not have any impact on the systemic exposure/clinical 

performance of the drug. 
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PBBM Model Development, Validation and Application 

Develop a PBBM using compound and formulation 

specific input parameters

Validate the PBBM by comparing predicted versus observed 

PK data for different formulations

Assess the clinical impact of polymorphic inpurity 
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Model Development

Develop a PBBM using 

compound and formulation 

specific input parameters

Compound Specific parameters  

• MW, logP, Peff, Solubility in aqueous and

biorelevant media, Distribution and Clearance

parameters were derived by population PK model

Formulation Specific parameters 

• Dissolution profile was integrated as z factor

derived from physiologically relevant dissolution

testing (PBDT)

• Novel workflow developed to assess impact of

polymorphic impurity on the PK
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Model Validation

Validate the PBBM by 

comparing predicted versus 

observed PK data for different 

formulations

Model was validated against the clinical data and 

non-clinical data available for other critical quality 

attributes 

• Including non-BE relative bioavailability study data

• non-clinical data: data from dog

PBBM Model can predict the in vivo relevance of 

changes in formulation and process parameters 
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Model Validation with Human PK

non-BE relative BA study data

✓ Predictive power for both Cmax

and AUC is consistent across all
formulations and dose strengths.
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PBDT profiles (fasted state)

polymorph 1

polymorph 2
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Model Validation with Dog PK
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Model Application 

Assess the clinical 

impact of polymorphic 

impurity 

Validated PBBM Model was applied to assess the 

impact of polymorphic impurity in the drug product 

on in vivo exposure. 

• PK Predictions for Different % of polymorphic

impurity
• Vary % of polymorphic impurity between 0% and 100%

• Conduct Virtual BE trial
• 10 trails

• crossover design (N=20)

• Reference:0%, Test X%
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PK Predictions for Different % of polymorphic impurity  
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Result of VBE trials
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Regulatory concerns

• What is the role of animal PK data in PBBM?
 Need to “Fit for Purpose”
 Consideration under conservative conditions
 The data from the dog model is complementary to the human PBBM for confirming model 

assumption

• Acceptance Criteria for Virtual BE study
 How to assess variability
 How to address to variability uncertainty
 What if some VBE studies were outside the acceptable limits?

: Focused on Model Validation and Application
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Conclusion

Model Objective/Regulatory Question -  

Does the agency agree that the X% of polymorphic impurity is allowed in the drug 

product in light of clinically relevant specifications?

• The PBBM model showed generally good predictive performance and is therefore 
acceptable for the purposes presented.

• Whether "X%" is acceptable depends on the evaluation for VBE study. For example,  
more conservative value of “X” may need to be chosen if the variability setting is 
assessed as uncertain.
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Thank you
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