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Disclaimer: 

The views expressed in this presentation are the personal views of the 

speaker and may not be understood or quoted as being made on 

behalf of or reflecting the position of the Norwegian Medicines Agency, 

EMA or any of its committees or working parties.
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Overview of PBBM simulations

• 19 simulations based on 7 clinical trials 

– IV, PO solutions, IR capsules, CR dispersed

• 6 simulations based on literature study

– CR dispersed showing a range of dissolution 

profiles

• 3 simulations based on hypothetical 

formulations/ dissolution profiles

• Separate data sets used for model-

development, verification, application.
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Results
Food effect
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Results
Antacid effect
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Results
Dissolution safe space
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Results
Dissolution safe space

• VBE indicates formulation C2 is bioequivalent to 

commercial formulation A1, whereas C1 is not
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Results
Dissolution safe space

• Dissolution safe space further 

narrowed based on VBE for 

hypothetical dissolution profiles
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Regulatory concern: Confidence in the model

Several simulations overestimated Cmax/ AUC without explanation
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Regulatory concerns: 
Unclear basis for model development and verification

• No modification of the model to improve pred/obs results outside predefined criteria 

(pure bottom-up approach)

• Uncertainty regarding some of the model input parameters. No sensitivity analysis

• In the absence of data, PSD was estimated for fitting to the Johnson model

• Virtual BE trials

– VBE for model development?

– Intrasubject CV in VBE markedly lower than for the corresponding clinical trials

– Higher number of subjects in the VBE for dissolution safe space

• General concern for this case study: The PK studies were not available for assessment
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Conclusion: 
Would the presented PBBM support regulatory decisions?

• Bioequivalence shown between different oral formulations?

• Bioequivalence shown in spite of significantly differing in vitro dissolution profiles (f2 < 50)?

• Support relaxed criteria for in vitro dissolution (quality control/ batch release)?

Bioequivalence study is normally necessary to support the above claims.

Based on the data provided with the case study, the PBBM represents limited value, and would 

probably not be considered sufficient as substitute for clinical data. However, during a normal 

regulatory procedure, concerns might have been resolvable.
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Thank you

Any questions?

oyvind.holte@noma.no

Official address Domenico Scarlattilaan 6  ● 1083 HS Amsterdam  ● The Netherlands

Telephone +31 (0)88 781 6000

Send us a question  Go to www.ema.europa.eu/contact

Follow us on    @EMA_News
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