Polymers for Solid Dispersions

Ingredients, Process Technology Services, and Expertise for
Drug Solubility Enhancement

A broad range of solutions for enhancing active pharmaceutical
ingredient (API) solubility and bioavailability

Poorly soluble APIs pose development challenges, as common techniques
forimproving API solubility, such as salt formation and particle size reduction, do
not always result in sufficient bioavailability required for therapeutic efficacy. As
a result, there is increasing interest in the use of solid dispersion technology to
improve the aqueous solubility and enhance the bioavailability of poorly soluble
APIs. Multiple methods for preparing solid dispersions have been reported.
Currently, the methods of most interest are melt extrusion and spray drying.

Ashland’s Plasdone™ povidone polymers are widely used in preparing solid
dispersions by melt extrusion and spray drying, as the inhibitory effect of
povidone and copovidone on crystallization of drugs is well known. The
thermoplastic property of Klucel™ hydroxypropylcellulose enhances processability
in melt extrusion. Benecel™ hydroxypropylmethylcellulose is used in spray drying
for its stability and to enhance bioavailability.

Hot-melt Plasdone K Desirable thermal/rheological properties. Strong
Extrusion povidone and hydrogen bond acceptor. Enhances thermodynamic

Plasdone S-630 | and kinetic stability of solid dispersions. Chemically

copovidone inert. Non-pH dependent dissolution. Excellent safety
profile with clinical precedence.

Polyplasdone™ | Extrudate is in the form of particles that can be used

crospovidone for direct compaction to simplify tablet preparation.

Benecel™HPMC | Hydrogen bond acceptor and donator. Superior
stabilizer and supersaturation inhibitor. Chemically
inert. Non-pH dependent dissolution. Excellent safety
profile with clinical precedence.

Klucel™HPC Superior thermal plasticity. Enhances processability
and can be used as process aid in hot-melt extrusion.

Spray-dried | Plasdone K Excellent solubility, stability and low viscosity in a wide
Dispersions | povidone and range of solvents. Strong hydrogen bond acceptor.

Plasdone S-630 | Enhances thermodynamic and kinetic stability of solid

copovidone dispersions. Chemically inert. Non-pH dependent
dissolution. Excellent safety profile with clinical
precedence.

Benecel™HPMC | Hydrogen bond acceptor and donator. Superior
stabilizer and supersaturation inhibitor. Chemically
inert. Non-pH dependent dissolution. Excellent safety
profile with clinical precedence.
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With good chemistry great things happen.”




Global Headquarters Experience with over 100 APIs

Ashland scientists have developed spray-dried dispersion formulations for over 100 APIs

?ghElaa;deiC:rCemer BIvd. for over 50 pharmaceutical and biopharmaceutical clients worldwide. Our objective is to
PO. Box 391 help you bring your drug products to market; therefore, Ashland pays close attention to
Covington, KY 41012-0391 U.S.A. the performance of the product, its stability, manufacturing efficiency and fit with finished
Tel: +1 859 815 3333 dosage formulation and production. It is not unusual for pure crystalline drugs that are
converted to amorphous forms to revert back to the crystalline form. However, when
Ashland Specialty Ingredients properly formulated, a drug-polymer solid dispersion can have a high level of amorphous

8145 Blazer Drive
Wilmington, DE 19808 U.S.A.
Tel: +1 877 546 2782 More ingredient solutions for poorly soluble APIs

stability and, in many cases, a relatively high drug load.

Regional Centers

Europe — Switzerland Polyplasdone™ crospovidone A unique disintegrant with high interfacial activity: improves the
Tel: +41 52 560 55 00 dissolution of poorly soluble drugs in a way that is not possible
Fax: +41 52 560 55 99 with other disintegrant technologies.

Plasdone™ C polymers Inhibit API crystallization in injectable dosage forms.
India — Maharashtra Cavamax*, Cavasol* and Through the formation of cyclodextrin-API inclusion complexes,
Tel: +91 22 61489696 Cavitron™ cyclodextrins cyclodextrins improve the bioavailability of drugs in solid, liquid,
Fax: +91 22 61712514 and parenteral dosage forms.

Pharmasolve™ and Formulation solvents increase the solubility, rate of solubilization
Asia Pacific — Singapore 2-pyrol solubilizers and stability of drugs in aqueous solutions.

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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All statements, information and data presented herein are
believed to be accurate and reliable, but are not to be taken
as a guarantee, an express warranty, or an implied warranty
of merchantability or fitness for a particular purpose, or
representation, express or implied, for which Ashland Inc.
and its subsidiaries assume legal responsibility.

* Registered trademark owned by Wacker Chemie AG. Ashland Inc. acts as a worldwide distributor for Wacker.
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