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SUPPORTING INFORMATION FOR PUBLICATION  

 

PBBM INDUSTRY CASE EXAMPLE (DRUG C) 

Drug C is weakly acidic drug with low solubility and high permeability (BCS class II 

compound). The drug product is immediate release (IR) tablet dosage form manufactured at a 

strength of 80 mg as a generic version to innovators. Pilot and pivotal studies have been 

conducted for generic submission and successful bioequivalence has been achieved during the 

pivotal study. However, the pivotal bioequivalence study was conducted only in male population 

and agency requested to provide justification for extrapolation of bioequivalence study results 

obtained in male subjects to both genders (male, female). In this context, PBBM was developed 

and utilized to justify the regulatory query.1  

The PBBM was built using solubility, particle size, bio-predictive dissolution in fasting and fed 

conditions. Dissolution data was integrated into the model using Z-factor model, was adequate to 

account for dissolution in fasting and fed conditions. The distribution was captured well with the 

physiology of healthy American male and female subjects with age of 30 years and the tissue 

partition coefficients (Kp) were determined using Lukacova method. The API is a substrate for 

CYP3A4 and also the transporters BCRP, MRP3, OATP1B1, OATP1B3 and P-gp and thus, the 

disposition was accounted through appropriate Vmax and Km in Gastroplus.  

The PBBM was validated extensively with pilot and pivotal bioequivalence data using bio-

predictive dissolution inputs in fasting and fed conditions. The model was able to differentiate 

between bioequivalent and non-bioequivalent batches in both fasting and fed conditions.  

The validated model was used to demonstrate gender impact on bioequivalence. For this 

purpose, simulations in female population was performed by changing female physiology with 

same weight, age as that of male and PK parameters were predicted in female subjects. 

Subsequently, simulated female/male ratios were calculated and compared against measured 

ratios in order to demonstrate PBBM ability to predict gender impact accurately. 

The results indicated that there is an increase of 10-24% for Cmax with no change in AUC in 

females as compared to male population (Table S1). The simulated gender impact is closer to 

that of literature reported gender impact (~20% increase in Cmax with no effect on AUC) and thus 

gender impact is accurately predicted by the model (Table S1 and Figure S1). This model based 



justification along with literature data was utilized to justify the regulatory query wherein 

bioequivalence results in male population were successfully extrapolated to both genders. 

Model questions (COU): The pivotal bioequivalence study was conducted only in male 

population and agency requested to provide justification for extrapolation of bioequivalence 

study results obtained in male subjects to both genders (male, female). PBBM was developed, 

validated and used to demonstrate that the bioequivalence results in male population can be 

extrapolated to both genders. 

Model influence: Medium, as model has provided supportive evidence and information about 

reference product is already available in literature. 

Model decision consequence: Medium, because the reference product was already indicated for 

both genders. 

 

Table S1: Simulated Vs Reported PK data for Gender effect  

Gender 

effect 

Male Geo 

Mean PK^ 

Females Geo 

mean PK^ 

Simulated 

Female/Male ratios^ 

Reported  

Female/Male ratios 

Cmax 

(ng/mL) 166, 82  183, 101 

110.0, 124.0 
~120 %  

AUC0-t 

(ng.h/mL) 383, 322 415, 333 

108.0, 103.3 
~90%  

AUC0-inf 

(ng.h/mL) 383, 322 415, 333 

108.0, 103.3 
~90%  

^Fasted , Fed state values, respectively 



 
Figure S1: Simulated male vs female plasma conc time profiles. Modified from. 1  
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