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Abstract
Development of diclofenac-loaded temperature-sensitive hydrogel

for rectal administration

Maneerat Saecheng, Rotjana Srichumpuang
Project advisor: Jiraphong Suksiriworapong, Jiraporn Leanpolchareanchai
Department of Pharmacy, Faculty of Pharmacy, Mahidol University
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This project aimed to develop diclofenac (DS)-loaded temperature-sensitive
hydrogel for the treatment of postoperative pain. The polymers used in this study were
poloxamer 407 (P407), 188 (P188) and 123 (P123) as gel forming agents. The
concentrations of P407 were 20, 22.5 and 25 %w/v combining with P188 or P123 at the
concentrations of 0, 1, 2.5, 5 and 10 %w/v. The hydrogel was loaded with 25 and 50
mg/mL of DS. The results found that the increasing P407 and P123 concentrations and
decreasing P188 content reduced the gelling temperature of hydrogel but increased the
hydrogel viscosity. From these results, some formulations were selected to study the
release of drug from hydrogel. To investigate the effect of hydrogel composition on the
release characteristics, the formulations containing 22.5 %w/v of P407 and all
concentrations of P188 and P123 were chosen. To evaluate the release characteristics
of hydrogel whose the gelling temperature fell in the range of 30-37 °C, the selected
formulations were the 25 mg/mL DS formulations consisting of P407:P188 at 20:0, 20:1,
22.5:1, 22.5:2.5 and 22.5:5 %w/v and P407:P123 at 20:2.5 %w/v and the 50 mg/mL DS
hydrogels containing P407:P188 at 25:0 and 25:1 %w/v and P407:P123 at 25:1 %wi/v.
The drug content of all selected formulations was in the range of 90-110%. The release
results revealed that the increment of P407 or P123 concentrations sustained the drug
release from hydrogel whereas the amount of P188 did not affect the release
characteristics of hydrogel. The release characteristics of all formulations having the
desired gelling temperature were not different from each other. The release kinetics of

DS from all selected formulations followed zero order model.



