Thesis Title Characterization of Silk Fibroin Hydrogels Prepared with

Different Gel Formers

Author Ms. Sirin Panyakom

Degree Master of Science (Chemistry)

Thesis Advisor Associate Professor Dr. Surasak Watanesk
ABSTRACT

In this research, the characterization of silk fibroin hydrogel prepared with
different gel formers such as Carbopol 940, Poloxamer 188 and Hydroxypropyl
methylcellulose were studied. These gelling agents can improve some properties of
silk fibroin film such as flexibility and strength in forming good hydrogels.
Preparation of silk fibroin hydrogels were done by mixing 30 g/L of silk fibroin
solution with each gel former solution at various concentrations. After that, the
solution was stirred until the homogenous solution occurred and dried at 60 °C for 12
hrs. Then, the hydrogel films were treated with 80% v/v EtOH and it was observed
that they were curved and gained more strength but it was still brittle and crackable
compared to the EtOH untreated hydrogels.

When the characterization of silk fibroin hydrogels was done, no matter whether
it is composed of silk fibroin only or forming hydrogel with various gel formers. It
was found that the water swelling of the blended hydrogel could occur more than the

silk fibroin “only” hydrogel. By comparing the hydrogels prepared with three



different gel formers, the hydrogel with Carbopol had the highest swelling ratio at
324%. For fibroin protein release from the hydrogels, it was observed that the
amounts of protein release were nearly the same. However, the hydrogel prepared
with Poloxamer showed the highest protein release of 0.024%. When the cross-
section of the hydrogel film was studied using Scanning Electron Microscope, it was
observed that the EtOH treated silk fibroin film appeared to have sheet-like
morphology and became smoother than the untreated films. Investigating the
secondary protein structure of silk fibroin in the hydrogel using Fourier Transform
Infrared Spectroscopy revealed the B—sheet structure in EtOH treated and untreated
silk fibroin hydrogels. Lastly, the thermal analysis using Differential Scanning
Calorimeter exhibited the homogeneity of the blended hydrogels and the thermal
energies for melting of all the hydrogels were nearly the same. However, it was
observed that the silk fibroin hydrogel film blended with Carbopol absorbed the

highest amount of heat of melting at 444 J/g.
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