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INTRODUCTION

An In Vitro — In Vivo Correlation (IVIVC) is defined by the FDA as “a predictive mathematical model describing the relationship between an /n vitro property of an
extended release dosage form (usually the rate or extent of drug dissolution or release) and a relevant /n vivo response, e.d., plasma drug concentration or amount of

drug absorbed” 1],

help designing/refining formulations, and as a surrogate for bioequivalence studies (scale-up or post-approval changes).

~

These models present the advantage (mainly for modified release formulations) [t to allow the use of /n vitro dissolution data early in drug development process,ty

Our aim Is to implement an IVIVC model, based on a population compartmental approach in order to predict the /7 vivo drug concentration-time profiles with
double-peak absorption of 3 different modified release (MR) formulations from their respective /n vitro dissolution fraction-time profiles.

s MATERIALS AND METHODS

= Data:

o 13 /n vivo concentration-time profiles per MR formulations from a
single 4 period cross-over trial on healthy volunteers after single dose
administration of one Immediate release (IR) form tablet and one MR
form capsule (slow, intermediate and fast release)

o6 /n vitro dissolution fraction-time profiles per MR formulations from

/n vitro capsules dissolution experiment
(capsules come from a unique batch for /n vitro and /n vivo studies)

= Model Building (3 steps):

1. In vitro dissolution fraction-time profile modelling,

2. In vivo IR concentration-time profile modelling,

3. In vivo MR concentration-time profile modelling from /n vitro and IR results

(steps 1 and 2) and from IVIVC model (nonlinear time scaling in order to
k account for the double peak)

= Model Selection and Evaluation Criteria:

Models were selected by likelihood ratio test (p=0.05) using NONMEM objective
function. Models that showed good parameter precision of estimation (%RSE <
30% for fixed effects, %RSE < 50% for variances) were then evaluated by visual
predictive checks (VPCs), standard goodness-of-fits plots inspection, and individual

fits analysis (only VPCs are shown here).
= Evaluation of the 1VIVC Model:

As recommended in FDA guidance [1], percentage Prediction Error (%PE) on C
and AUC values were used to compare model fits and observations. The guidance
recommends %PE should not exceed 15% for any formulation and 10% In

average.
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This work illustrates another application of a population PK approach [2] to IVIVC model building, adding an accurate individual description of complex absorption
concentration-time profiles, exhibiting a double peak, which would not be possible with a classical IVIVC method. The model could be improved, especially regarding
highest concentration values (second peak of 95t percentile). This is valuable for evaluation of further formulation in development, not limited to a mean profile
adequate fitting. Percentage prediction error are also very close to be satisfactory compared to guideline requirements.
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