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Long-acting injectable (LAI) formulations are critical for sustained drug delivery in a Paliperidone PBPK Model: I Q = 150 mgModel [ 150mgExp. | | N
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. e injection depot site is a complex system due to: : - - : L 2 Q
J : AR BEE * Validate PBPK model with oral solution (Fig. 2B) Table 1: Input Parameters for Paliperidone Intramuscular PBPK Model = o0, O
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* Low compound solubility * Injection volume Paliperidone Palmitate Intramuscular Model: Parameter Value 7 O = 0
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| | | o | | . | e Paliperidone palmitate solubility utilized for dissolution Experiment 2.39 (Invega-EMAS)
* Simulating agglomeration dynamics is essential for understanding the difficult-to-observe in « Assumes esterases in muscle immediately convert C Population Balance - Uniform Kernel D Population Balance - Sum of Sizes
vivo formulation behavior at the injection site?. oaliperidone palmitate ester to free paliperidone’ S+pKa 7.74,2.52 (base) E 30 E 30
I 9 8 Bb =4
* Compare models with/without particle agglomeration. S f.lan) 2 = 25 =25
 The objective of this study is to develop a population balance model (PBM) to describe in S+Sw (palmitate ester) [mg/mL] |8e-5 @ pH = 12.9 % 20 % 20
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VIVC.) agglomeratlor.\ of once mont.hly extenleed' release LAI su§pen5|on of Invega Sust.enn.a , Simulation Results (No Particle Agglomeration): S+FaSSIF / S+FeSSIF [mg/mL] 0.091 /0.258 = 15 2 15
paliperidone palmitate (PP), and integrate it with a physiologically based pharmacokinetic e PBPK model mispredicted plasma concentration vs. time pr > y 2 10 c 10
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(PBPK) model to predict the in vivo performance. (Cp-time) profiles across all doses (Figure 3A). S+Peff [cm/s] SNl E . E g
 Drug immediately reached saturated solubility conditions at S+Fup % (human) 19.68 g | S . P -
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* Failed to capture sustained release observed in vivo Experiment 0.78-0.8310 Time (hr) Time (hr)
A population balance model (PBM) was implemented to calculate particle agglomeration within Vol £ Distributi VoL 199 , , ,
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* Finite difference method was utilized to solve equations of Smoluchowski? (Figure 1). . Accurately predicted Cp-time shape with all agglomeration Clearance (CL) [L/hr] 3.5+ 0.918 (kidney + Liver) IM jEasen, of.pallperldone pa{mltate suspension A) with no agglomeration, B)
* Fixed pivot method was utilized to solve the system and conserve mass and particle number3| kernels (Figures 3B-3D) Brownian Motion kernel, C) uniform kernel, and D) sum of sizes kernel.
* Brownian motion, unlform, and sum of sizes aggregatlo.n kern.els was implemented. * Particles increased in size over time from 0.359 um to an A) Human IV Infusion 1mg B) Human Oral Solution 1mg Particle Size Distributionvs. Time - Sum of Sizes Kernel 50 mg Dose
 The model was coupled with full dissolution equations in the intramuscular (IM) depot average of 110 um by 2000 hours for 50 mg dose simulated - 10 100 o5
volume. with sum of sizes kernel (Figure 4). 204 of 90
* Johnson dissolution model was used with mean particle size of 0.359 um (SD = 1.4 pum) 4> 18 8o 20
* A perfusion-limited PBPK model was calibrated against Paliperidone IV administration®. Fitted Kernel Rate Constants: — 16 = -0 .GE"
* Lukacova model was utilized to predict tissue partition coefficients. e Brownian motion: 1 (unitless) E 14 E 5 3 15 —1 hr
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Brownian Motion Sum of Sizes Uniform exhibited larger error due 15000 -2695 é.47§ -61(.)698 (A) 1 mg IV infusion of paliperidone and (B) 1 mg oral solution of I.-'lgure? 4. Ev.o./L{t/on ofpart{c/e size d/strll?utlon for 50 mg paliperidone intramuscular
5 to injection variability or ' ' ' linerid injection utilizing sum of sizes aggregation kernel.
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