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Regulatory Impacts/Applications of CFD ki

e Generic OINDP Product Development
— Reduce number of device design changes
e Regulatory Utility

— Support alternative bioequivalence (BE) approaches
including not conducting clinical endpoint studies

— Product specific guidance (PSG) development
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Computational Fluid Dynamics (CFD)
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Deposition

In Vitro to In Vivo
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Several in vitro parameters
are commonly measured

Effect on drug deposition
largely unknown

CFD can predict influence
of these parameters



Product Development
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Nasal PBPK
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PBPK model for nasal
absorption

Fully 3D CFD predicts
deposition,
compartmental model
for absorption
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CFD predictions of particle
deposition locations in left lower
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Novel Bioequivalence Approaches

Pre-ANDA product
development meeting

Effects of in vitro
parameter differences on
regional deposition and
PK

CFD is capable of
capturing small airway
deposition



Model Influence

Context of Use

Medium Risk

Low Risk
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Decision Consequence

e American Society of

Mechanical Engineers
(ASME) Verification and
Validation 40

e Model influence — how
much model is used

e Consequence of a

wrong decision



Credibility Assessment

e Verification — quality of computational model

e Validation — ability of computational model to
represent reality

 Uncertainty quantification — sensitivity of
model result to parameter uncertainty
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Validation
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Conclusion

e Computational fluid dynamics (CFD) is capable of
predicting effects of device and in vitro parameters on
in vivo performance

e Product development— reduce number of device
changes

e Support alternative bioequivalence (BE) approaches
including not conducting clinical endpoint studies
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