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Explicit representation of surface pH using a mechanistic surface pH

model which captures microenvironment acidification. during the
dissolution of weak acids, leading to improved prediction of in vivo

release kinetics and plasma exposure of Bempedoic acid.
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Mean Values of Systemic concentration in plasma of Bempedoic
acid oral solution 240 mg

Background and Objective Results

Weakly ionisable drugs with pH-dependent solubility Ratios of predicted to observed geometric mean estimates for Cmax

may substantially alter the local pH at the dissolving and AUC were well within the acceptable range i.e. 0.80-1.25 (Table 1

& Figure 3). The predictive performance of the PBPK base model was

particle surface (pH ) which, depending on buffer

-
surtace assessed against observed clinical PK from 1) IR tablets 180 mg Fasting

(Table 2); 2) IR tablets 180 (Table 1) mg fed in healthy Caucasian
population; 3) IR tablets 180, 120 and 60 mg in a fasting Japanese

capacity, can differ from the bulk intestinal pH.

Systemic Concentration (mg/L)

Published PBPK absorption models often assume that
the pH
acids. Bempedoic acid (BA), a BCS Class Il weak diprotic

is equal to the bulk fluid pH specifically for

f . . : . .
surtace population (Table 1). Under fasting state, simulations without the

Time(h)

mechanistic pH model resulted in rapid dissolution rates, leading

acid, exhibits pH-dependent solubility. For lipophilic SR i 3: Ob d vs Predicted Cp vs Ti files for BA 240
to an overprediction of Cmax and early Tmax. Activation of the olélrl;is;;ens?s:;e Vo TTECIEIEE TR Y TIME PIOTHES 17 me

weak acids dissolving in the small intestine, the pH,  t.ce

mechanistic pH model reduced dissolution rate, significantly

can be significantly lower than bulk pH, limiting local surface

Mean Values of Systemic concentrationinplasma of Bempedoic acid IR tablet 180 mg

selulsiy ane eseluifon e jaering dis CarEe improving predictions. For example, for 180 mg fasted IR predicted SAD
Cmax decreased from 19.5 to 16.3 mg/L and Tmax delayed from 1.6 to 200 - ——Without Mechanistic surface pH model
2.7 h, better matching observed data (Table 2 & Figure 4). We also 7 WiinMechanistio surface primoce

conducted simulations under fed conditions for BA 180 mg IR tablets,
Objective both with and without activation of the mechanistic surface pH

model. As anticipated, no significant differences in the

pH effect" can lead to overestimation of Cmax and

—
co
o

underestimation of Tmax?.

To assess the impact of applying a mechanistic surface
pharmacokinetic parameters were observed, which may be attributed

pH model to predict dissolution-controlled absorption
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o
O

to the higher buffer capacity in the fed state (results not shown here).

and overall pharmacokinetics of BA.
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