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USING ANALYTICAL METHODS TO IDENTIFY POLYMORPHISM IN PHARMACEUTICAL DRUG SUBSTANCE

Yoram Cohen and Amnon Pashusky
Taro R&D Institute, Haifa, Israel
Amnon.pashusky@taro.co.il

Many pharmaceutical materials can exist in some solid forms (polymorphs) having different physical and chemical properties. The polymorphs include crystalline and amorphous forms as well as solvate and hydrate forms.

Generic manufacturer can challenge on an original drug product patent by using Paragraph IV of the FDA guidance. One of the claims for using Paragraph IV is that the active material in the generic drug product is a different polymorph from that of the original drug. The FDA required that ANDA (Abbreviated New Drug Application) of generic company should demonstrate that the proposed generic drug product meets the standards for identity, exhibits sufficient stability and is bioequivalent to the original drug product. 

Many analytical techniques are used to identify the polymorphic forms. The most important one is the X-ray diffraction (single crystal and powder). Other methods are: Spectroscopy (FTIR, Raman and solid-state NMR), Thermal analysis (DSC and TGA) and Light Microscopy. 

In this presentation we will demonstrate the use of the above techniques to identify polymorph forms of some drug substances which were investigated in Taro R&D institute.

Drug substance A appears as dihydrate, monohydrate and anhydrous forms. Taro produced the monohydrate form. The original drug substance and the USP standard are dihydrate. By using TGA measurements and KF titratations we can distinguish between the 3 forms.

Drug substance F appears in 3 polymorphic forms. The desired polymorph is polymorph III whereas the USP standard is polymorph II. By using FTIR analysis we can distinguish between the 3 polymorphs in the drug substance and also in the drug product.

Drug substance G appears in two polymorph forms. By performing powder XRD and FTIR measurements we can identify the desired polymorph and even calculate its concentration in a mixture.

Drug substance C appears in amorphous and crystalline forms. By using powder XRD, FTIR, DSC and Light Microscopy analysis we can distinguish between the two forms.

Reference:

FDA guidance to Industry, ANDAs: Pharmaceutical Solid Polymorphism, 
Chemistry, Manufacturing and Controls Information.









