AgquaSolve™ Hypromellose Acetate

Succinate (HPMCAS)

Versatile Pharmaceutical Polymers for Improved Solubility

AquaSolve (AquaSolve AS™ in the United Kingdom) HPMCAS is a mixture of acetic acid and monosuccinic acid esters of
hydroxypropylmethylcellulose. AquaSolve HPMCAS is used as a solid dispersion polymer for bioavailability enhancement of
poorly soluble active pharmaceutical ingredients (APIs). The versatility of this polymer in addressing solubility issues is a result of its
unique properties. These properties lead to enhanced absorption when HPMCAS-based solid dispersions are dosed orally.

Features and Benefits of AquaSolve HPMCAS

Several substitution ranges Scope for API-dependent formulation flexibility
Low solution viscosity in multiple organic solvents Economical and controllable spray-dried dispersion processes
High T Excellent physical stability due to low drug mobility
Performance matches monograph-compliant competitive products Reduced risk in excipient sourcing and ease of interchangeability
HPMCAS is amphiphilc Insoluble drgg molecules mteraq with the hydrgphobm regions; hydrophilic
regions allow the formation of colloids in aqueous solution
Eieric sl s Al ionizd shove gH S Charge on the polymer minimizes the formation of I.arge agglomerates, thus
stabilizing drug-polymer colloids

AquaSolve HPMCAS is also used as an enteric coating polymer and in preparation of sustained drug-release formulations; the
release rate of the API from the matrix is pH dependent.
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AquaSolve HPMCAS complies with National Formulary and Japanese
Pharmaceutical Excipients specifications (shaded box)
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With good chemistry great things happen.’



Improved Solubility Can Be Polymer Dependent

Improved solubility and bioavailabilty of an APl is dependent upon which grade of polymer is selected as well as upon the API.

The properties of three APIs we have worked with are shown in the table.

Property Itraconazole Ezetimibe Felodipine
Tm (°C) 166.2 163 141.6
Tg (°C) 59 70 43
LogP 5.66 45 4.83
pKal 3.70 (weak base) 9 (weak acid) Neutral
Solubility (mg/I) <1 8 197
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Improved Solubility Can Be APl Dependent
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Differences in solubility across APIs can be observed

when using the same grade of HPMCAS with different
APIs as can be seen in the variation in solubility for solid
dispersions of ezetimibe, felodipine and itraconazole made
with M grades of AquaSolve HPMCAS. The release profiles
of the three APIs vary widely with the same (M) grade of
HPMCAS.
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There have been a number of reports demonstrating
superior performance of HPMCAS over existing
polymers in terms of solubilizing efficacy in vivo
and recrystallization inhibition during storage. Some
HPMCAS solid dispersions exhibit characteristic
spring-and-parachute shape dissolution curves,
whereby a large percentage of APl can be released
quickly and supersaturation can be maintained for
prolonged time periods. Each grade of AquaSolve
HPMCAS maintains a high concentration of
felodipine in solution over time, but the M and

H grade curves demonstrate this prolonged
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Global Headquarters

Ashland Inc.

50 East RiverCenter Blvd.

P.O. Box 391

Covington, KY 41012-0391 U.S.A.
Tel: +1 859 815 3333

Ashland Specialty Ingredients
8145 Blazer Drive
Wilmington, DE 19808 U.S.A.
Tel: +1 877 546 2782

Regional Centers

Europe — Switzerland
Tel: +41 52 560 55 00
Fax: +41 52 560 55 99

India — Maharashtra
Tel: +91 22 61489696
Fax: +91 22 61712514

Asia Pacific — Singapore
Tel.: +65 6775 5366
Fax: +65 6776 9690

Latin America — Mexico
Tel.: +5255 5211 0111
Fax: +5255 5212 0883

pharmaceutical@ashland.com

ashland.com/pharmaceutical
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