Physiological-based pharmacokinetics/pharmacodynamic modelling for
lvabradine and its major active metabolites, S18982
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« |lvabradine (IVA), a selective inhibitor of hyperpolarization-activated cyclic nucleotide-gated (HCN)
channels, used for managing heart failure and chronic stable angina, especially in patients with heart * Single dose - Chinese 5mg SD - Caucasian 10mg SD — Chinese 10mg SD
6 50 10
failure with reduced ejection fraction (HFrEF) g -g, e “% .
« Mainly inhibits the funny current (If) in the sinoatrial nodes, affecting the heart rate (HR) § y § 307 § -
S s 20 S 4
« S18982 (MET)- IVA metabolites — proved to have bradycardic action £ 2 I E
e f"'" — e p“ e 50 £ f — e
The main pharmacokinetic (PK) characteristic of IVA S R A = i o o S B b ok ok 4 @
i Time [h
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« The peak PD effect occurs approximately 1-3 hours after the time of CHa
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« Developing a physiologically based pharmacokinetic/pharmacodynamic 0 - e
(PBPK/PD) model for the prediction of IVA and S18982 pharmacokinetic 518982
features, as well as the heart rate-lowering pharmacodynamic effect.
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CONCLUSION & DISCUSSION

A PBPK/PD model of Ivabradine and its active metabolite S18982 was successfully
established, accurately capturing plasma concentration profiles and heart rate

Parameter ' reduction across different doses
Ivabradine $18982

RESULTS

Physiological-based pharmacokinetic model
Table 1. Physicochemical & PK Properties of IVA and S18982

Initial Values

* The model demonstrated good predictive performance and can support

Physicochemical properties . : : : : :
Y Prop understanding of Ivabradine’s pharmacokinetics and pharmacodynamics for improved

Molecular weight 468.6 491.0 mol - . T
5 8/ dose evaluation and clinical insight.
Lipophilicity (LogP) 2.1 2.03 Log units
Dissolution shape 0.66 1.24 _ This study was supported by Chungnam National University, Institute of Information & Communications Technology Planning Evaluation (lITP)
grant funded by the Korea government (MSIT) (No.RS-2022-00155857, Artificial Intelligence Convergence Innovation Human Resources
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Dissolution time (50% dissolved) 0.63 —— h Development (Chungnam National University)), National Research Foundation of Korea (NRF) grant funded by the Korea government (MSIT; No.

ADME Parameter RS-2023-00278597, NRF-2022R1A2C1010929, NRF2022R1A5A7085156), Korea Environmental Industry & Technology Institute (KEITI) through

Core Technology Development Project for Environmental Diseases Prevention and Management (RS-2021-KE001333), funded by the Korea

Absorption
— : — Ministry of Environment (MOE), a grant of the Korea Machine Learning Ledger Orchestration for Drug Discovery Project(K-MELLODDY), funded
Specific Intestinal permeability (transcellular) 1.65E-6 ) cm/s by the Ministry of Health & Welfare and Ministry of Science and ICT, Republic of Korea (grant number : RS-2024-00460694), the Korea Institute of
Distribution Toxicology (KIT) Research Program (no. 2710008763, KK-2401-01).
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