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Lack of Generics is a 
National Concern
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LAI Generic Development: Challenges
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LAI

Long Duration

› Steady-state impractical
› Discontinuations high
› Rich sampling infeasible

Testing in patients

› Recruitment slow
› Variability inflated
› Washout impossible

Rigid Designs

› Rich sampling impractical 
› Parallel design needs larger sample sizes
› Additional BE endpoints 
› Conventional BE analysis inefficient



Can LAI generics be developed 
in half the time, at half the cost?
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LAI Generic Development: Disruption
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01
Learn-Apply Paradigm
Learn from Abbreviated BE Study
Apply to Full BE study

02
Scientific Evidence
Learn-Apply Paradigm evaluated 
thoroughly

03 Implementation

Development and Regulatory Strategy



Learn-Apply Paradigm to LAI Generic Development
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Abbreviated BE 
(ABE) Study

Shorter, Smaller, 
Single-dose 

BE Trial

Model-based 
Analysis

Analyze ABE using 
population PK modeling 

Model-integrated Full 
BE (FBE) Study 
Simulate FBE study 
using ABE model



Scientific Evidence
Historically, all Generic policies have been developed using modeling and 
simulation techniques.
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Research Design
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LAI Q1MO
Patients                                         

N               50/arm
Samples   100-25%

T/R 1, 0.8
BSV 10-20%
WSV 10-20%

Pop PK Modeling
NCA

Modeling and simulation performed using Pumas software (www.pumas.ai) 

Simulate Full BE
NCA

Abbreviated BE (ABE) Study Model-based Analysis Model-integrated Full BE (FBE) Study 

N 200/arm
Samples 100%

http://www.pumas.ai/


Research Design
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Abbreviated BE Study
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Research Design
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Modeling of ABE
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Subject CL Vc

1 10 100

2 8 80

3 12 110



Modeling of ABE

21MAPE = Mean Absolute Prediction Error



Research Design
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Model-integrated Full BE Study 
Preserves Type I Error & High Power
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Further Research

• Evaluation of Model Qualification Methodology

• Evaluation of Different Model Estimation Methods

• Expansion to More Complex Absorption Products
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Learn-Apply Paradigm to LAI Generic Development
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Abbreviated BE 
(ABE) Study

Shorter, Smaller, 
Single-dose 

BE Trial

Model-based 
Analysis

Analyze ABE using 
population PK modeling 

Model-integrated Full 
BE (FBE) Study 
Simulate FBE study 
using ABE model



Learn-Apply Paradigm to LAI Generics
2x Faster, 50% Smaller
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