Cyclophosphamide is one of the most effective drugs used to treat various types of cancer, However, its applications are limited due to the high toxicity and rapid metabolism. On the other hand, nanotechnology has many potential applications in the field of cancer treatment, for example, in order to increase the therapeutic effects of anticancer drugs, nanosystems with high bioavailability, biodegradability and biocompatibility have been developed. Among these nanosystems, functionalized mesoporous nanoparticles (MSNs), due to their benefits, are progressing rapidly in the field of targeted cancer treatment. In this study, MCM-41 meso-silica nanoparticles were synthesized with 10% to 50% of tert-Butylamine. Then Cyclophosphamide was loaded into functionalized MCM-41. The surface area, pore size and pore volume of MCM-41 were measured equal to 917 m2/g, 106Å and 2.08 cm3/g but those of functionalized MCM-41 were considerably smaller, shows that Amino groups are in the cavities of these nanoparticles.
The release of Cyclophosphamide was significantly increased in about 24h (burst release) but after that the drug release showed a slow enhance within 7 days (sustained release). Finally, it was concluded that functionalized MCM-41 with 30% tert-Butylamine was the most promising drug delivery system as it had improved biocompatibility, mechanical and drug release properties. Drug release was investigated in acidic, alkaline and neutral environments. Most of its release occurred in a neutral environment, moderate in alkaline medium and the lowest in acidic media.  At last, the kinetic models of drug release, including the zero-order, first-order, Higuchi, and Korsmeyer-pepas reactions, were studied and the release of Cyclophosphamide from the functionalized nanoparticles MCM-41was most similar to the Koresymer-Pepas model.
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