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Amorphous:Crystalline Solubility Ratios
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Amorphous Form has a Faster Dissolution

Rate than Crystal
dM DA(

25 dt

c. _c)~ DAG:

20

15

10
—Cryst —AmoQM

ltraconazole concentration pg/ml

0 10 20 30 40 50 60



Amorphous Solid Dispersion Release Drug Faster
than Neat Amorphous Drug
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Comparison of Drug and Polymer Release Rates (10% DL)-
Drug Release is Controlled by Polymer
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Similar Observation for HPMCAS-Based ASDs
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Neutral Polymer Dissolution Overview

, Diffusion
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Copovidone

Overview
Hg . Tg ~ 110°C
MW ~70,000
Spray drying, HME
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lonic Polymer Dissolution Overview
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HPMCAS

OR CH20R Overview
— 2 Available as 3 grades
- - Tg ~ 120°C
e MW ~18,000
CH20R OR Spray drying, HME, Co-precipitation
- Jn
R=-H .CH2CH (CH3) OCOCH:
-CHa -CH2CH (CH3) OCOCHCH2COOH Grade Acetyl [%] Succinoyl [%]  Dissolution
-CH2CH (CH3) OH pH
-COCHs
-COCH2CH2COOH AS-LF/LG 5-9 14-18 >5.5
AS-MF/MG 7-11 10-14 >6.0
Zelboraf® 240
fili-cc?at;aed tablets e AS-H F/HG 10-14 4-8 >6.5
vemurafenib
240 mg
O 56 film-coated tablets
Pros Cons _
Excellent crystallization inhibitor pH-sensitive dissolution
Low hygroscopicity Harde-r'to extrude than copovidone
pH dependent solubility Reactivity

Disintegration Degradation




Amorphous Solid Dispersions — Molecular Level Structure

MD simulation of PVP and resveratrol ASD

Considerations

1) Polymer dissolution rate

2) Impact of drug on polymer dissolution
3) Impact of polymer on drug dissolution
4) Phase behavior

Pajzderska, A., & Gonzalez, M. A. (2023). Molecular Dynamics Simulations
of Selected Amorphous Stilbenoids and Their Amorphous Solid Dispersions
with Poly (Vinylpyrrolidone). Journal of Pharmaceutical Sciences.



Drug Loading and Release — PVPVA-ASDs
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Drug Loading and Release — HPMCAS-ASDs
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Probing the “falling-off-a-cliff” effect in PVPVA-ASDs
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Ritonavir-PVPVA “Low” Drug Loading ASD
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Congruent release — drug and
polymer release together
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Mechanism for Congruent Release

Congruent Hydrophobic
Phase
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Ritonavir-PVPVA “High” Drug Loading ASD

0 min
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Incongruent release — some
polymer release, no drug release
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Phase Morphology with Drug Loading
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Drug solubility (ug/mL)

HPMCAS-based ASDs

pH independent drug solubility
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Improved PTM Dissolution from ASD in FASTED state conditions
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Improved Absorption in Vivo in Fasted State from ASD
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Plasma drug concentration (ng/mL)
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HPMC-AS HG
HPMC-AS MG

A Closer Look at pH

-+-Mice -#-Rat
-&-Guinea pig Rabbit
-=-Dog —Pig
--Monkey -©&-Human
Proximal Mid Distal Caecum Proximal Distal
Small intestine Colon

Hatton, Grace B., et al. Journal of Pharmaceutical
Sciences 104.9 (2015): 2747-2776. 24
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summary

* Release from ASDs is likely to be controlled by polymer release rate

* Polymer release is impacted by external factors (pH, hydrodynamics)
and formulation factors (drug properties and loading, additional
excipients)

* Release testing approaches are in their infancy for ASD formulations
and will evolve as more is revealed about release mechanisms
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