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		Abstract

		Salicylic acid is the material used to prepare aspirin, which plays a vital role in the history of medicine. Therefore, studying the physical mixing and co-crystallisation of the two drugs is essential. In this paper, the terahertz time-domain spectra of salicylic acid and aspirin were measured respectively, and then they were physically ground at molar mass 1:1, and theirterahertz absorption spectra were measured. Then, salicylic acid and aspirin were dissolved in ethanol to extract their eutectic compounds, and their terahertz time-domain spectra were measured. The absorption peak in the eutectic's terahertz spectrum differs from that of the physical mixture of salicylic acid and aspirin. The reason is that the chemical reaction occurs during the eutectic formation. The interaction between salicylic acid and aspirin and the formation of new hydrogen bonds between the eutectic were simulated using density functional theory. Through experiments and simulations, it has been shown that the vibration spectrum of the theoretical eutectic form II is more similar to those of the other two eutectic forms. In addition, the THz absorption spectrum of salicylic acid and aspirin in solution was measured, and the correlation between the THz absorption spectrum of the same substance in solid and aqueous solutions was found. These results provide a unique method for characterising the structural composition of co-crystals, which can be used to improve the physical chemistry properties and pharmacological activity of specific drugs at the molecular level. 
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