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Exponential growth in scientific knowledgebase for pediatric biopharmaceutics
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Pediatric GI Physiology Ontogenies

Johnson et al. 2018

Van der Veken et al. 2022

Wolmer et al. 2022

Aq= aqueous (44.8 mins)
Bm= breast milk (56.6 mins)
Fm= formula milk (64.1 mins)
Ss= semi-solid (87.1 mins)
Sol= solid (97.7 mins)

Bonner et al. 2015
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Simcyp Pediatric ADAM - Advanced Dissolution, Absorption & Metabolism Model

 Stomach volume

 Gastric emptying
 No significant effect of age on mean gastric 

residence time
 Food type effects significant

 Intestinal length/diameter
 ↑ as function of age 
 Already in Simcyp

 Transit times
 No change with age

 Permeability
 Neonatal period of enhanced permeability to 

large hydrophilic molecules (prob. paracellular)

 pH
 Gastric: ↑ in early postnatal period

 Intestinal CYP3A ontogeny
 ↑ in expression and activity with age
 Already in Simcyp

 Bile production and composition

 Salivary production and flow
 Age related change

 Intestinal transporter ontogeny
 Some information on P-gp
 Little information on BCRP, MRP2

 GI tract fluid dynamics

Incorporated Pediatric physiology data 
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PBPK In Pediatric Product Assessment: Extended-Release formulation
Healthy adults

IR
Adults patients

IR

0

200

400

600

800

1,000

1,200

40 50 60 70 80 90 100

Sy
st

em
ic

 C
on

ce
nt

ra
tio

n 
(n

g/
m

L)

Time (h)

Adult patients
XR

Pediatric XR

0

500

1,000

1,500

2,000

2,500

3,000

3,500

4,000

100 110 120 130 140

Sy
st

em
ic

 C
on

ce
nt

ra
tio

n 
(n

g/
m

L)

Time (h)

Pediatric patients
IR



6© Copyright 2020 Certara, L.P.  All rights reserved.

PBPK In Pediatric Product Development: Modified Release formulation

20mg evening, 10mg morning in adults 

11.6 mg/m2 evening, 5.8 mg/m2 morning
adolescents aged 12 to 18 years (solid 
line). Adults (dotted line). 
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PBPK In Pediatric Product Development: Adult IR to Pediatric Suspension virtual BE

Stage 1 Model Validation: Adult IR SD/MD PK Stage 2 Model Validation: BE virtual vs real IR

Model Application: virtual BE Suspension vs Tablet
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PBPK In Pediatric Product Development: IR to Suspension Dose finding/escalation

Adult Immediate Release Pediatric Suspension

The PBPK model was used to determine initial doses with 
age and to guide dose escalation for pediatric individual 
subjects in the live phase of a clinical trial using suspension 
formulation, predicted and observed data was in close 
agreement.
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Are we there yet?
• Collaborative efforts between academia, industry and 

PBPK model developers are producing relevant and 
richer physiological data to parametrize developmental 
changes in absorption related processes in PBPK 
models. 

• Enriched, user-friendly PBPK modeling platforms 
supported with ontogeny databases are widely and 
easily available.

• Increased utilization of pediatric PBPK models in 
pediatric product development is allowing efficient 
regulatory pathways.

• Peer-reviewed publications of case examples by 
academia, model developers, industry and regulators 
are disseminating scientifically scrutinized research for 
other scientists to learn, deploy and improve pediatric 
PBPK models!

……………….Almost there...



Thank you
Questions??
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