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DRUG-DESCOVERY:  From Simple Multicomponent into a Promising Drug-Drug Multicomponent Forms, Crystal Engineering is Taking Drug Search to another level  

                          Bolaji C. Dayo Owoyemi, Cecilia C. P. da Silva, Renato L. Carneiro                   
Federal University of São Carlos (UFSCar), Department of Chemistry, São Carlos, SP, Brazil;
Initially, crystal engineering strategies was directed to readdress and optimize physicochemical and pharmacokinetic property issues of active pharmaceutical ingredient (API) using a coformer, thus obtaining improved polymorphs and multicomponent forms. Recently, the prescription of combined drugs therapy through oral administration has lead to the development of synergistic drug-drug multicomponents, with the properties of drugs being readdressed within a homogeneous improved drug system. Fluconazole (FLZ) is a low solubility anti-fungal drug that inhibits ergosterol synthesis and treats infections like candidiasis, cryptococcal meningitis, coccidioidomycosis and yeast infections in cancer and AIDS patients.The low solubility property of FLZ was addressed using Malic acid as coformers to obtain a FLZ-maleic acid cocrystal; monoclinic space group C2/c crystal of one FLZ and one malic acid in the asymmetric unit. It presents two O–H•••N hydrogen bonds involving the ending O–H groups of the malic acid as donors and the two triazlyl 4-nitrogen atoms of the FLZ molecule as acceptors. The O–H•••O hydrogen bond existing between the hydroxyl group of the FLZ molecule (donor) and one carbonyl group of the malic acid (acceptor). However, for the second part of this work, we are using selected analgesic and nonsteroidal anti-inflammatory drugs with low properties issues like ibuprofen and acetaminophen in place of malic acid to addressed and designing a synergistic drug-drug multicomponent with FLZ through these weak bond interactions and each drug retaining its bioactivity with improved pharmacokinetic properties.
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