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Introduction. Nonsteroidal anti-inflammatory drugs (NSAIDs) are class II biopharmaceutics classification system drugs. The poor aqueous solubility of NSAIDs can lead to limited bioavailability after oral administration. 
Aims. Metformin (MET) is a small molecule compound, which can be used in crystal engineering to adjust the physical and chemical properties of drugs and improve the bioavailability of ketoprofen and phenylbutazone.
Methods. According to the literature research and preliminary studies. We synthesized two drug-drug molecular salts (ketoprofen-metformin and phenylbutazone-metformin) with NSAIDs and thoroughly characterized them using SCXRD, PXRD, DSC, and IR analysis to improve the poor solubility of NSAIDs. Two new drug-drug molecular salts were evaluated by in vitro and in vivo experiments combined with theoretical calculation.
Results. In vitro evaluation studies revealed that the thermal stability and solubility of NSAIDs-MET were substantially enhanced compared with those of NSAIDs alone. Unexpectedly, an additional increase in permeability was observed. Since the structure determines the properties, the structure was analyzed using theoretical calculations to reveal the intermolecular interactions and to explain the reason for the change in properties. 
Discussion. The salt formation of NSAIDs with MET could substantially increase the bio-absorption rate of NSAIDs, according to the in vivo pharmacokinetic findings, which provides an experimental basis for developing new antipyretic and analgesic drugs with rapid onset of action.
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