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This study presents the first whole-body PBPK model capable of describing
oligonucleotide pharmacokinetics across species and modalities. The model
provides critical mechanistic insights into tissue-specific targeting and highlights
the potential of sustained-release formulations to optimize therapeutic
outcomes by reducing receptor saturation and enhancing specificity.

Conclusion

Background & Objective Results Specific vs Non-specific Uptake

* Oligonucleotides intracellular delivery can be challenging due to their size and

ASGPR-mediated uptake
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 The platform allows a generic structure of a bodily tissue to be specified (Figure 1), Time (h)

then, the whole-body PBPK model is automatically built.
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* The automation allows large PBPK models with several hundreds of ODEs, and

thousands of reactions, parameters, and rules to be effortlessly and accurately Figure 2 Mod.el predicted tISS!Je concen’Fratlon—tlme prof!les (solid bIacI.< line) versus dose-
normalised tissue concentration from different rats studies of non-conjugated ASO. Data
generated. from [2] was used for training whereas the rest of the data were for validation only.

GN3-Conjugation vs Liver and Kidney Uptake

Generic Organ Structure

Kidney Liver

0.61 0.61 0.61 0.61 0.61 17.28 17.25
° ° 0.6 1 057 058
Non-Conjugated ASO — Mice — IV o5 | s | oss ess
Q — L Vascular Q : ' 151
or or ]L ]S kd or
< or or egDrug_va PSLOT PSSOT < GIT Heart Kidney
1 - 1 - -
CI_; Cb @ é 10_1- 10_1- T . . s 10 974 :
- GN3-Conjugated
Endothelial 10721 8 @ | 1071 1Oee ° - e e
7.77
oL S 107°1 107 ~3- B v
10741 1074 " @ 115
Liver Lung Plasma °
1 - 1 - 1 -
I ﬁ/ \f \I/ \# Interstitial wirla 10711 10~ 18 18 18 18 18
or
« : 162 ° 1072 1072+ 0.0 01
10 10731 107+ 01 i 10 30 50 04 1 10 30 50
* l T 10 107§ : : 10" 15 )
_ Intercellular Spleen

Kintrapger  KuPor l kdegprug ic kred

o
~

% of Dose Internalised

o
N

Dose (mg/kg

1 4 Figure 6 Model predicted cellular uptake of GaINAc-conjugated and non-conjugated siRNAs
in mice liver and kidney
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Figure 1 Schematic presentation of the key pharmacokinetic processes and parameters of the generic organ model. .
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