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Bisphosphonates are a class of drugs used to prevent and treat bone diseases by inhibiting the resorption of bone by osteoclasts and suppressing bone remodeling. Osteoporosis is a bone disease that develops when bone resorption exceeds bone formation which results in an increase in bone porosity and fracture risk. All bisphosphonates share a common backbone structure composed of two phosphate groups bound by a carbon. The influence of some organic phosphonate additives: HEDP (hydroxyl ethylene diphosphonic acid) (Etidronate), Alendronate (4-amino-1-hydroxybutylidene) bisphosphonic acid, Risedronate (1-hydroxy-2-(3-pyridinyl) ethylidene) bis(phosphonic acid) upon the crystallization rate of calcium oxalate monohydrate, COM in aqueous solutions has been studied at 37oC. A constant composition method has been utilized to investigate the crystallization kinetics of COM. The crystallization rate decreased greatly in the presence of some bisphosphonates in the following order:  alendronate >  risedronate > etidronate. The values of the adsorption affinity constants reflect the increases of the adsorption in the same order of the degree of inhibition. The results indicate the importance of the number of active groups available for surface complexations. In this phosphonates, the charge localized on the nitrogen (resulting from the deprotonation of the phosphonic acid groups) can be reduced by the formation of hydrogen bonds between two phosphonate groups and the imino group.
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