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Bioequivalence (BE) is usually assessed using clinical BE studies. 

Model-Based Bioequivalence (MBBE) uses population PK 

models and repeated simulations to answer the same question 

without always needing a full clinical trial.

This approach helps us:

• Understand how variability affects BE

• Explore different study designs

• Estimate power before running a study

To present a clear and reproducible workflow in Pumas for 

performing MBBE — starting from model building and ending with 

BE and power results.

3. Simulations

For each sample size and each Test/Reference (T/R) ratio:

• 1000 virtual trials were simulated

• PK profiles were generated

• Cmax and AUC were calculated

• Power was later defined as the % of trials where BE passed.

Power

Key observations:

• Power increased as sample size increased

• When the T/R ratio moved further away from 1.0, larger sample 

sizes were needed to maintain ≥80% power

• These results help identify the minimum sample size required 

for different T/R ratios.

• This work shows how MBBE can be implemented in Pumas in 

a clear, step-by-step way, from building a PK model to 

estimating BE and power.

• MBBE can:

✓ Reduce the number of physical BE trials required

✓ Improve study planning

✓ Support formulation development and regulatory decisions

• It also allows us to understand uncertainty and variability better 

than with a single clinical trial.
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1. Population PK Model

• We built a one-compartment PK model with oral absorption.

• Formulation, period, and sequence were included so that 

relative bioavailability (Test vs Reference) could be estimated.

2. Study Design

We simulated a parallel BE study:

• Test and Reference groups

• 5 mg once daily for 7 days

• Sample sizes per arm: 40, 80, 120, 160, 200

• So for n = 40 per arm → total subjects = 80.

Abbreviations – BE= Bioequivalence, MBBE = Model Based Bioequivalence, T/R 

= Test/Reference, PK = Pharmacokinetic(s), GMR = Geometric Mean Ratio, 

4. Bioequivalence Analysis

For every trial, we calculated:

• Geometric Mean Ratio (GMR) for Cmax and AUC

• 90% confidence intervals

BE was considered to pass if the CI was within 80–125%.

5. Power Estimation

Power = the proportion of simulations that passed BE (for each 

T/R ratio and each sample size).

Model Check

• Distributions of clearance and volume were similar between 

Test and Reference across simulations.

• This supports the assumption that the only difference is 

bioavailability, which is expected in BE work.

GMR vs T/R Ratio

GMR values increased in line with the T/R ratios, showing that:

• The model behaved consistently

• Exposure changes were captured correctly
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