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Background: A vast majority of investigations in pharmaceutical sciences deals with the design and development of a new targeted delivery system to improve effectiveness and lower the side effects of previously approved drugs. In this regard, nano-hydrogel (NH) that are engineered from sustainable materials could be synthesized and used as an efficient delivery vehicle for therapeutic agents. The aim of this project was to synthesize and assessment of a novel NH as a targeted delivery system of cisplatin.
Method: Nano-hydrogel based on random copolymerization of aminoethyl methacrylamide cross-linked with polyethylene glycol dimethacrylate was synthesized by reversible addition-fragmentation chain transfer method. Then, L-histidine was conjugated to the backbone of the prepared structure. After that, the complexation of cisplatin with NH was accomplished, finally, tetraiodothyroacetic acid was conjugated to this structure. To characterize the structure of NH, FT-IR and 1H-NMR analysis was performed. Moreover, particle sizes, ζ-potential, molecular weight, and morphology of NH were determined. The concentrations of cisplatin during drug loading and release studies were quantified using ICP-OES. The cytotoxicity of NH was evaluated by the MTT assay in HEK293 and HT29 cell lines. Finally, the plasma profile of the developed NH was evaluated in Sprague Dawley rats and pharmacokinetic parameters were calculated.
Results: The prepared structure was confirmed by FT-IR and 1H-NMR methods and the morphological investigation showed that the particles have round shapes of about 70-80 nm by TEM. The release profile of cisplatin from NH showed lower release in pH of 7.4, but higher drug release was obtained in pH of 5.5 (p value ˂ 0.05). The MTT assay proved that cisplatin loaded tetrac conjugated NH provided less cell viability (about 2 fold) than cisplatin alone in HT29 cell lines (p value ˂ 0.05) but didn't have a significant difference in HEK293 cell lines. Moreover, the pharmacokinetic parameters were improved in cisplatin loaded NH. Plasma half-life and AUC of cisplatin-Tetrac-His-P(AEMA-co-PEGDMA) formulation were enhanced 2.34 and 2.7 folds compared with those of free cisplatin, respectively (p value ˂ 0.05).
Conclusion: A novel targeted cisplatin delivery system was developed. The proposed nano-platform is capable of responding to pH changes in the tumor microenvironment and can actively target the cancerous cells more efficiently than free cisplatin in HT29 cells and has the potential to be considered as a more efficient anti-cancer agent. Also, improvement in pharmacokinetic parameters of cisplatin loaded NH compared with cisplatin alone revealed that the development of NH as a carrier system for cisplatin would be promising.
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