QUANTITATIVE PREDICTION OF FORMULATION-SPECIFIC FOOD EFFECTS FOR BCS/BDDCS CLASS Il DRUG NIFEDIPINE AND
POPULATION VARIABILITY OF ITS PHARMACOKINETICS USING THE ADAM MODEL WITHIN THE SIMCYP SIMULATOR
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Purpose
Assessing potential food effects (FE) on the rate and extent of absorption of

orally dosed drugs Iis an important part of drug development especially for
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Classification systems such as

the

narmaceutical Classification System (BCS) and Biopharmaceutical Drug
position Classification System (BDDCS), FeSSIF/FaSSIF solubility ratio

QSAR based approaches have traditionally been used to anticipate FEs

ly
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orovide information about population variability

opment stages. Such traditional approaches -

er the full scope and Interplay of physiological changes

Ict plasma concentration profiles in fasted and fed states

ner intended nor able to quantitatively predict the changes in AUC,

predict formulation specific differences in nature and extent of FE.

In contrast, with appropriate in vitro data, population-based mechanistic

models are more suitable to integrate all available physiological (system)

data, and drug- and formulation-specific information. A wide range of food-

related system changes can
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Here we assess the use of the Advanced Dissolution, Absorption and
Metabolism (ADAM)? model with the full PBPK model of the Simcyp Simulator
to predict FE with IR and CR formulations of nifedipine (NIF) and compare

nanistic moo

ility?.

iction of FE for IR formulations
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results with conventional methods.

Materials and Methods
Aqueous solubllity, in vitro metabolism, intestinal permeation and the required

lowever, to our knowledge, t

els have been successfu

DasSeC

nere are no reports on either the use
els to predict FE on controlled release (CR) formulations
ation-specific differences in FE for BCS Class |l drugs.

oe Incorporated, viz. blood flow, gastric
e salt concentrations and fluid volumes.
ly used for the quantitative
upon measured bio-relevant

physicochemical parameters of NIF were obtained from the literature. In vitro

dissolution and fasted/fed state human plasma concentration (C.) profiles of

the CR formulations (Adalat OROS and Nifedicron) were obtained from

Schug et al.® The clinical data of FE for IR product was obtained from

Reitberg et al.*
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ADAM?2 model for Prediction of FE:

(A). Advanced Dissolution, Absorption & Metabolism - ADAM Model

(B). Simcyp Full PBPK Distribution Model
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Results and Discussion
The predicted plasma drug concentration (Cp) profiles of NIF IR and CR

formulations under fasted and fed conditions overlaid with observed values

are shown In Fig. 1. Comparative performance of Simcyp with conventional

methods in predicting formulation-specific FE Is provided in Tab
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Figure 1. Predicted (Lines) and Observed (Markers) C, profiles of NIF IR and CR Formulations

Immediate Release CR Formulation Adalat OROS CR Formulation Nifedicron
Observed Predicted Observed Predicted Observed Predicted
BCS / | FeSSIF/ _ QSAR| BCS/ _ QSAR| BCS/
Mean QSAR1{QSAR2|QSAR3| Mean |Simcyp Mean |Simcyp
BDDCS| FaSSIF 1-3 [BDDCS 1-3 |BDDCS
074 | 077 [N | NA | NA | NA 130 | NA | NA NA | NA
. A~ | NA | NA | NA | 0.80 | 096 | NA | NA NA | NA
qk qk 233 | 1.82 | 1.21 1.03 1.06 | NA | NA NA | NA

Table 1. Observed and Predicted Fed/Fasted Ration of Drug Exposure Parameters for IR and CR Formulations of NIF
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