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Purpose

Inical studies to evaluate circadian effect (or otherwise). Gastric emptying rate and hepatic blood flow, among other factors, are known to s
nat may change the rate and extent of absorption of acid-labile drugs, enteric-coated formulations and drugs with significant gut-wall and hepatic metabolism.
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narmacokinetics (PK) of drugs, including drug absorption, distribution, metabolism and excretion, follow circadian rhythm [1]. Alt
effect of circadian variation is not regularly assessed during drug development. Physiologically based pharmacokinetic (PBP

pharmacodynamics (PD). This can help with assessing t

Here we examine such a case.

Quantitative Prediction of Circadian Variation Impacts on Pharmacokinetics (PK): Dependence on Route of
Administration in the Case of BCS/BDDCS Class Il and CYP3A4 Substrate Drug Nifedipine
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(A). Advanced Dissolution, Absorption & Metabolism - ADAM Model

(B). Simecyp Full PBPK Distribution Model
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(B). Oral IR Dose of 10 mg
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*Clinical PK profiles are not available for oral dose

Figure 2. (A) Simulated mean PK profiles after IV and Oral administration in
morning and evening overlaid with clinical data, where available
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Figure 4. Morning to evening ratio of simulated (arithmetic and geometric mean) PK parameters after oral and IV administration compared with

clinical (mean) results (* the maximum concentration reported in clinical study was measured at 3 minutes after the infusion was stopped)
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Results and Discussion

The predicted plasma drug concentration (Cp) profiles of NIF IR and IV formulations in morning and evening overlaid with clinical values [6] are shown In Figure 2. NIF, a CYP3A4 substrate has significant gut-wall and he
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Conclusions:

For the drug chosen in this study, PBPK models predicted the diurnal changes in PK profiles. Applying the modelling strategies used in this study and exploring various “what if’ scenarios related to diurnal changes based on priori
knowledge of the physiological changes, would help with to optimise the design of clinical studies regarding the timing of dose administration especially for narrow therapeutic index drugs and plan for assessment of circadian variations

when needed. [Note: This poster was presented at 5" World Conference on Drug Absorption, Transport and Delivery (WCDATD) held at Uppsala, Sweden on 24-26 June, 2013]
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