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Modularization in OSP

Timeline

o September 2024 – OSMOSES concept presented at OSP CC, beta version available
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Modularization in OSP

Timeline

o September 2024 – OSMOSES concept presented at OSP CC, beta version available

o February 2025 – release of v12

o September 2025 – release of 12.1
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Modularization in OSP

Quick recap
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Project organization

MoBi v12
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Modules
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Modules
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+ →

Combined model



Project organization

MoBi v12
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A module
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Transports
Observers Events Initial Conditions Parameter Values



Project organization

Examples of combination
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CompoundA
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31 years old female

Extensive metabolizer 2
e

e

DCompoundA effect model

Disease population

Pregnancy



After 1 Year of Modularization

Enabling technology, or

confusing concept?
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Modularization

Defined goals and objectives

Modularization of PB-QSP projects as a solution for

? Management of ever-growing model complexity

? Model re-usability

? Collaborative model development

? Community involvement and distribution of models

? Automated (re-)qualification of QSP projects
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Modularization

Management of ever-growing model complexity

Use case – adding a new organ (e.g., tumor)

V11 
• Time effort - 1 hour

• Must be repeated for each project

V12 
• Time effort – 15 minutes

• Once created, can be reused!
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Modularization

Defined goals and objectives

Modularization of PB-QSP projects as a solution for

✓Management of ever-growing model complexity

✓Model re-usability

? Collaborative model development

? Community involvement and distribution of models

? Automated (re-)qualification of QSP projects
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MoBi Modules on GitHub

o Pregnancy modules

o https://github.com/Open-Systems-

Pharmacology/Pregnancy-Models/tree/pregnancy-

modules
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MoBi Modules on GitHub

o Pregnancy modules

o https://github.com/Open-Systems-

Pharmacology/Pregnancy-Models/tree/pregnancy-

modules

o Female reproductive tract

o https://github.com/Open-Systems-Pharmacology/Female-

Reproductive-Tract-PBPK-Module

o Lactation module

o In development
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More modules in development

Not publicly available (yet)

o Dissolution models (e.g., Z-Factor dissolution model, to be added to PK-Sim)

o Administration routes (sc, inhalation, …)

o Target-Mediated Drug Disposition (TMDD)

o Organ modules (Tumor, lymph nodes, CNS)

o Mechanistic plasma protein binding

o … and many more!
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Modularization

Defined goals and objectives

Modularization of PB-QSP projects as a solution for

✓Management of ever-growing model complexity

✓Model re-usability

✓Collaborative model development

✓Community involvement and distribution of models

? Automated (re-)qualification of QSP projects
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Modularization

Defined goals and objectives

Modularization of PB-QSP projects as a solution for

✓Management of ever-growing model complexity

✓Model re-usability

✓Collaborative model development

✓Community involvement and distribution of models

? Automated (re-)qualification of QSP projects

? Building a MIDD Ecosystem
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Model Informed Drug Development

Ecosystem
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MIDD Ecosystem

Paradigm shift
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From managing isolated models

to

Maintaining a (growing) Ecosystem of 

Models, Modules, and Workflows
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Modularization workflows
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MoBi.R

{ospsuite} R package will support MoBi projects in v13
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R workflows will support:

o Loading of MoBi Projects

o Creating simulations from available modules

o Creating new individuals, expression profiles

o Loading modules from PKML

o Adjusting parameter values, adding new parameters, setting initial conditions



Re-qualification of QSP Models
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Platform Qualification: Automatic (Re)-qualification Workflow

Sustainable and Agile (Re)-Qualification of Intended Use Scenarios for Regulatory Submissions
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QSP Platform Qualification

MoBi Project Snapshot
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o Key aspect is the MoBi project snapshot

o PK-Sim modules snapshot(s)

o Extension modules as pkml

o Observed data

o Model configurations & models

o List of all user-defined (parameter) values

o RQ Workflow:

o Re-create PK-Sim modules

o Re-create Individuals and Expression Profiles

o Re-create model configurations & models

o Apply user-defined values

o Simulate and compare to observed data

o Create Qualification Report



Summary
Modularization for Modeling Ecosystem 
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o Growing number of (PBPK) Models and (QSP) Modules available in the community

o MoBi.R – R interface to turn modules to ready-to-use solutions

o Automated re-qualification of MoBi projects in OSP v13

o … will enable to build an ecosystem of re-usable, qualified models



Thank you!

Pavel Balazki, Stephan Schaller
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