PBBM of ibuprofen enantiomers in tablets: definition of dissolution safe space
and in silico exploration of bioequivalence studies design @
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INTRODUCTION AND OBJECTIVES

Physiologically-based pharmacokinetic (PBPK) models predict drug exposure but often overlook formulation differences [1]. Physiologically-based biopharmaceutics models (PBBM) address this
by integrating in vitro dissolution data into PBPK frameworks, creating an in vitro-in vivo (IVIV) link [2,3]. These PBBM/PBPK models can enhance in vitro testing, predict in vivo bioequivalence
(BE), and define safety margins for drugs like ibuprofen. Therefore, the aims of this study are:

i) Optimizing the variability of an existing PBPK ii) Developing a PBBM model for ibuprofen integrating iii) ldentifying the safe space of dissolution parameters through virtual
model [4] for ibuprofen using data from BE studies. in vitro dissolution data at different conditions. BE (VBE) simulations under different study designs.
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Figure 1. Workflow strategy followed.
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RESULTS
ﬂ) Variability optimization \ /iii) Model application \
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Vs (user input) treatment 1 10 0.05 0.09 1000 v Figure 3. (A) Effect of particle surface pH on Cmax T/R GMR (orange and blue solid lines) with the corresponding 90% Cl (grey band); (B) Safe space for test products of IR tablets of 200 mg
V.. (user input) treatment 2 10 0.05 0.09 1000 v racemic ibuprofen.
FaSted MRT StomaCh ﬁne partiCIeS trt 1 150 001 027 12 \/ gl-jrt')f:gzo;ﬁnreference=6.02; Surface pH test = 5.64 gﬂ?fggtraopfxf-lnreference=6.02; Surface pH test = 5.64 gS?sz;c;jzurz;:rf::ce=6.02; Surface pH test = 5.64
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Medium Surface pH r2  C.ax PE At . (%) Surface pH r2  C.ax PE At (%) 2 401 s 3 2 0] 3 36 40 D ol
None PB50 5.71 0.93 0.96 50 5.85 0.95 1.14 -40 20- 204 20
HCl (pH 1.2) PB50 6.29 * 0.91 1.13 25 6.25 * 0.95 1.24 -50
HCl (pH 2.0) PB50 6.30 * 0.94 1.13 25 6.20 * 0.95 1.24 -50 °1 — : — : — : ’1 — . —— : — °
None PB5S 581 097 1.01 50 558 096 099  -30 sy E S FyE oS82 s FE s FE S
HCl (pH 1.2) PB5 6.28 * 092 1.13 25 530 * 0.96 0.80 —7 VBE study design VBE study design VBE study design
HCl (pH 2.0) PB5 6.25 * 1.00 1.12 25 542 * 0.95 0.89 -20 Figure 4. VBE success rate for ibuprofen enantiomers and racemic mixture under different sample size, test formulation particle surface pH of R-ibuprofen, and number of runs and trial
None MB7 5.64 0.97 0.93 75 5.40 0.91 0.87 -20 @ates. /
HCl (pH 1.2) MB7 6.33 * 0.94 1.13 25 5.49 * 0.95 0.93 -20
HCI (pH 2.0) MB7 6.02 * 0.99 1.09 25 5.57 * 0.98 0.98 -30

Table 3. Estimated particle surface pH for reference and test products at different experimental in vitro conditions and the

corresponding C,,,, prediction error and t,,,, difference (%)
Experimental dissolution profiles under different conditions CO N C LU S I O N S

" PBPK model variability was optimized to better reflect that observed in BE studies across different
dosage forms and dose levels.

PB50 | ‘ HCI (pH 1.2) + PB50 | ‘ HCI (pH 2.0) + PB50
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" |buprofen particle surface pH has been identified as the in vitro parameter governing dissolution in
maleate buffer 7 mM with HCl pH 2.0 pretreatment.
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" This allowed to establish an in vitro safe space useful for calculating sample sizes and to evaluate the BE

00 o5 10 15 2000 os 1o 15 2000 o5 fo 15 20 success rate through PBBM/PBPK model-informed VBE simulations.
PB5 | ‘ HCI (pH 1.2) + PB5 | ‘ HCI (pH 2.0) + PB5
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\ Figure 2. Individual fitting of mean dissolution data throughout different experimental conditions. /
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