
Modelling antibiotic PKPD in a lung-mimicking 
transwell model 

Salma Bahnasawy, PhD

Uppsala University

salma.bahnasawy@uu.se

Tradi�onal in vitro �me-kill 

curve (TKC) experiments do not fully 

replicate the complexity of in vivo 

environments.

In lung infec�ons, factors like �ssue penetra�on, 

mucus thickness, pH, and bacterial-induced �ssue 

disrup�on may influence drug distribu�on and 

bacterial dynamics. [1,2]

Swart et al. [3] developed an in vitro human lower 

airway transwell �ssue infec�on model, offering a 

physiologically relevant setup for TKC experiments. 

 

To evaluate the u�lity of transwell model for 

an�bio�c PKPD assessment, 

comparing it to broth-based 

TKC experiments. 
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Pseudomonas aeruginosa

Sampling read out 
Bacterial count 

Sampling read out 
Bacterial count (Apical, Basal)
Drug concentra�on (Apical, Basal)  

2. Transwell lung tissue TKC
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3. PKPD indices simulations 

Simula�ons of dose frac�ona�on studies were performed to evaluate differences in PKPD 
indices between models. Published human PK models [4,5] were linked to the developed 
models to predict the epithelial lining fluid concnetra�ons that drive the bacterial killing.
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The PKPD modelling revealed slower 

bacterial growth and killing rates in �ssue 

than broth-based TKC models.

Impaired �ssue integrity led to increased 
�ssue exposure for meropenem, a low-
permeability drug, while �ssue exposure 
for levofloxacin remained unchanged.

The selected PKPD indices for drug 
efficacy aligned between the models, 
however different targets were predicted.

Further research should explore 
addi�onal pathogen-drug combina�ons, 
with dynamic  drug concentra�on. 
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