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IMMEDIATE AUTHENTICATION OF PHARMACEUTICAL PRODUCTS BY FIELDABLE RAMAN SPECTROSCOPY
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Counterfeit pharmaceuticals represent a violation of intellectual property rights and a serious public health risk. The World Heath Organization (WHO) estimates that roughly 10 percent of the world’s pharmaceuticals may be counterfeit or substandard, with some regions of the developing world with far higher rates. Even in Europe and the United States, counterfeit drugs are increasingly entering the supply chain, particularly via internet sales. These drugs at best will not deliver the therapy they promise and at worst can endanger patients’ lives.

One of the most promising approaches to removing counterfeit drugs from the market is authenticating the dosage form of the medication itself to confirm its chemical composition. Analysts concerned with pharmaceutical product authentication have utilized fundamental vibrational spectroscopy for many years due to its inherent specificity. Because the spectrum generated examines multiple components of a pharmaceutical dosage form (including active pharmaceutical ingredients, excipients and coatings) the composite spectrum is truly representative of the unit dosage; deviation from any aspect of the original formulation should lead to a detectable change in the final sample spectrum. 

Until recently Raman spectrometers were large, bulky instruments. Portable versions of this technology are making it easier to test the authenticity of drugs in the field. Qualitative field based screening of samples offers rapid detection of counterfeit pharmaceuticals while reducing the relative volume of samples returned to the central laboratory for more detailed forensic analysis. Advances in embedded algorithms onboard fieldable devices offer spectrometer operation robust enough that non-expert users can deploy a suite of Raman based methods with only basic instrument training.

In this paper, examples of counterfeit product detection will be presented with special attention to a portable Raman authentication system. A study of method selectivity will be offered detailing the effectiveness of the device at differentiating between multiple innovator formulations, essential medicines and long standing generic drugs. Additionally, preliminary evidence will be presented for the detection of sub-therapeutic drugs due to product degradation.
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