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PBPK Modeling for Predicting the /In Vivo Performance and Product Quality of
Tacrolimus and ltraconazole Amorphous Solid Dispersions in Humans
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¢ Combine the amorphous and crystalline PK profiles for an amorphous-crystalline composite. ¢ Examine the effect of “average” kinetic solubility of itraconazole on the resulting PK profiles
Results The effect of tacrolimus crystallinity on the resulting composite PK profiles is shown in Fig. 4. (See Fig. 8).
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perform PBPK modeling for the in vivo PK profiles of tacrolimus and 1traconazole (see Table
1 for their properties) for ASDs.

Figure 5: (A) PK profiles of amorphous-crystalline composites (estimated by different “average” kinetic solu- and 1ts metabolite hydroxy-itraconazole for CYP3A4.

\_bilities and (B) the effect of “average solubility” on Cy,,x and AUC vs. 100% amorphous tacrolimus.
3.2 Itraconazole
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® The simulation results showed the ASD formulations of both tacrolimus and itraconazole had a

significantly higher bioavailability compared to that of their crystalline counterparts, and a similar
PK trend that the higher drug crystallinity present in the ASD formulations, the lower the bioavail-
ability. The PK simulation results also suggested that approximately 50% drug crystallinity leads to
11% and 55% decrease in AUC for 5-mg tacrolimus and 100-mg itraconazole, respectively. This
indicates that the oral bioavailability of both ASD products 1s sensitive to recurrence of crystalliza-

Ktion affecting product stability. /

€ The software enables the introduction of supersaturation and precipitation kinetics, estimated

by the physicochemical properties of drug molecules (e.g. molecular structure, equilibrium
solubility, interfacial tension, etc.) based on classical nucleation theory. The results of in silico
predictions were validated by the in vivo clinical observation available in the literature. The
PK profiles of tacrolimus and itraconazole under different scenarios were simulated to evalu-
\ate the impact of drug recrystallization on the in vivo performance. /
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/‘Itraconazole has a self-inhibition metabolism (see picture on the g -13nm ltraconazole (K,, = 3.9 nM) \

right). GastroPlus may under-estimate the PK profiles due to lack of
simulating this drug-drug interaction (Ref. 5).
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3.1 Tacrolimus
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¢ Simulate the PK profiles of different amount of amorphous/crystalline tacrolimus (0.5 to 5

mg) by enabling/disabling the precipitation kinetics (exponential correction factor 1/0 in Gas-
troPlus). The resulting PK profiles and intestinal distribution of amorphous/crystalline tacroli-

K, = 14.4 nM

€ Simulate the PK profiles of different amount of amorphous/

crystalline itraconazole (10 to 100 mg) by enabling/disabling the N-desalkytitraconazole |
precipitation kinetics (exponential correction factor 1/0 in Gas- Ketoritraconazole
troPlus). The resulting PK profiles of amorphous/crystalline itraconazole are shown in Fig. 6.
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