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A platform for mechanistic modelling of subcutaneous administration 
Absorption & Immunogenicity

Objectives

Mechanistic model framework for subcutaneous (SC) administration within 
the Open Systems Pharmacology (OSP) framework [1] integrates three core 
features:

{s Validated model for SC administratiot

rs Published model for the body’s immune response to an antigen [2,3f

gs Whole body model available in PK-Sim and MoBi through the OSP Suite [1]

Background

Figure 1. A schematic representing the 3 core 
features of the model: SC administration, immune 
response, and whole body model.

Prediction of absorption (ABS) and 
bioavailability (F) after	 SC 
administration would facilitate many 
contemporary drug development 
programs.


For biologics, immunological response, 
e.g. anti-drug antibodies (ADA) can 
affect PK, F, and clinical efficacy.


Simultaneous assessment of ABS, F, 
and ADAs is warranted.


Building within the OSP framework [1] 
allows for modules to be created and 
integrated with the whole body model 
available in the OSP Suite


Mechanistic modelling allows for 
interspecies and interpopulation 
extrapolation.

Subcutaneous administration

SC administration is modelled in MoBi [1] by using injection parameters, 
formulation properties, and information regarding distribution and metabolism 
from an IV model to predict the rate of diffusion through SC tissue and 
clearance from the fat tissue into the systemic circulation, i.e. absorption.
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Figure 2. A schematic summarizing the input and output of the SC administration model.

Immunogenicity

The body’s immune response is modelled in MoBi [1] based on a previously 
established model for immunogenicity [2,3]. Different immune cells are 
modelled as a cascade of activation. At the end, the model predicts anti-drug 
antibodies (ADA) amounts, which affect the distribution and clearance of the drug.
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Figure 3.  A schematic summarizing the cascade of immune cell activation in the immunogenicity model.
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Impact

D A SC platform for predictions of absorption and immunogenicity 
established in Open Systems Pharmacology framework.O

D For model-based predictions and translations in the context of 
vaccines, ADAs, biopharmaceutics and other PBPK applications.

Subcutaneous simulations

A published IV model of fentanyl [4] 
was used to inform fentanyl 
distribution and metabolism within the 
PK-Sim whole body model. The SC 
model was then used to predict the 
absorption and bioavailability of 
fentanyl following SC administration.


Observed data [5] was used to 
validate the model predictions. 
The simulated fentanyl concen-
trations were within two-fold error of 
the observed mean data with average 
fold-error of 0.7.

Fentanyl Subcutaneous Administration - 200 ug

Figure 4. Observed plasma concentration-time profiles 
(circles) from 9 individuals [5] and the predicted plasma 
concentration-time profile (line) from the SC model.

Integrated model platform

These 3 core models (SC, immunogenicity, and whole body) are integrated in 
MoBi to allow for the prediction of the body’s immune response following 
subcutaneous administration.


The SC model informs absorption and bioavailability of the compound, while 
the immunogenicity model informs the body’s immune response and its effect 
on distribution and clearance of the compound. The whole body model, 
informed by IV data, informs distribution, metabolism, and excretion.
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Figure 5. Drug and total ADA amounts in venous blood plasma over a range of 4 different parameters.
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