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Introduction Results

Long acting injectable (LAI) suspensiong demonstrate Table.1. Cpmparison prmax and AUC prediction errors gfter IM administration
extended release by forming depots at the injection site of paliperidone palmitate once-monthly LAl suspension in rat and human

(subcutaneous or intramuscular), from which poorly soluble Rat Marketed formulation
drugs are slowly dissolved and absorbed into the systemic Cmax (ng/mL) 78.06 66.62 14.65
circulation. Developing complex generic LAls is often AUCOJ(“Q'“/""-) 27620 2754;30 -0.58
. . . . . . . . . urman W
challenging. Establishing mechanistic In vitro-in VvIvo %PE
correlations (IVIVC) based on physiologically based Cmaxzng/:}L)) 5.97 6.24 4.40
L : AUC 0-t (ng-h/mL 86771 83385 -3.90
pharmacokinetic (PBPK) models is a valuable approach for oman I ormediate
advancing LAl drug product development. This study aimed %PE
- - - - _ Cmax (ng/mL) 7.63 7.91 3.66
to establish an IVIVC approach pallper.ldone palml’gate once AUC O-t (ng-h/mL) 85847 94395 S on
monthly extended-release LAl suspension formulations in rat Human Fast
and human. ZPE
Cmax (ng/mL) 8.70 8.50 -2.33
AUC 0-t (hg-h/mL) 10370 9770.7 -5.78
Human Average Absolute PE Cmax 3.46
Methods Human Average Absolute PE AUC  6.55
Human External Validation
PBPK modeling was performed using GastroPlus® 99. A %PE
compartmental PK model was built for rat based on Cmax (ng/mL) r2 520 1252
comp . . AUC O-t (ng-h/mL) 83548 94259 12.82
iIntravenous (V) and intramuscular (IM) solution data (1). A

perfusion-limited human PBPK model was built using the
Lukacova method to calculate the plasma partition
coefficients (2-3). Physicochemical properties were obtained
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from the literature (4) or predicted from the drug chemical g .
structure using ADMET Predictor® (Version 11). Mechanistic g :Lgd“;fe‘afgf:gr(ﬁz)(sq“ares)
deconvolution was performed to obtain the predicted In vivo S 40 { plasma concentration vs time profile
dissolution profiles in rat and human (4-5). An in vitro in vivo s a0 after IM o
relationship (IVIVR) was established In rats and used to inform - fz Zj[r?lQ;T;ifﬂ;fﬁii’;ﬁ?;‘f&“e
a level A mechanistic IVIVC In humans. Human IVIVC was 0 suspension in rat. Prediction based
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established with three formulations and one additional e .
ime scaling approach.

formulation for external validation.
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Results

The developed PK models for paliperidone adequately
described the plasma concentration (Cp) profiles following IV
Infusion and oral solution In human (R2 = 0.74 and 0.87,
respectively) and IV (R2 = 0.99) and IM solution In rat.

Figure 2. Observed (squares)
and predicted (line)

plasma concentration vs time
profile after IM
administration of paliperidon
e palmitate once-monthly LAl
suspension In humans.
Prediction based on
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The established models were used to deconvolute the
Cp-time profiles after IM administration of paliperidone
palmitate once-monthly LAl suspension in rat and human.
Preclinical and clinical IVIVCs were established between the In
VIvO and In vitro dissolution profiles, according to equations |
and 2, respectively.

Conclusion

The preclinical IVIVR and clinical mechanistic IVIVC approach
resulted in reasonable predictions of the systemic exposure of
paliperidone palmitate once-monthly LAl suspension both In
rat and human. Establishing IVIVC for LAls is challenging
given the need for time scaling, hence further studies are
needed to refine this strateqgy. Preclinical data can be useful in
establishing the IVIVC approach towards clinical predictions.

In(t™) = 5.90+ 0.37 In(t) + O.OOZIH(t)Z + 0.87 FTQ Equation |

In(t™) =591+ 0.17In(t) — 0.016 ln(t)z + 2.59 FT‘Q Equation 2

INn which t* Is the scaled In vitro time and Fra IS the fraction In
Vitro release.
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This IVIVC using the time scaling approach resulted In an
overall successful prediction of plasma concentrations for
both species (Table 1, Figures 1-2). The Cmax and AUC
prediction errors (PEs) were 14.6% and 0.6%, respectively in the
case of the rat model. The Cmax and AUC PEs were between
4.4% and 10%, for internal validation and 12.8% for both Cmax
and AUC for the external validation.
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