ELECTROSPUN GELATIN/HYALURONIC ACID FIBER MATS FOR
MEDICAL APPLICATIONS

Kunchnok Petchsiri

A Thesis Submitted in Partial Fulfilmentofthe Requirements
forthe Degree ofMasterofScience
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University ofMichigan, The University ofOklahoma,

Case Western Reserve University and Institut Francais du Pétrole

2008

0305



Thesis Title:

By:
Program:

Thesis Advisor:

Electrospun Gelatin/Hyaluronic Acid Fiber Mats forMedical
Applications

Kunchnok Petchsiri

Polymer Science

Assoc. Prof. Pitt Supaphol

Accepted by the Petroleum and Petrochemical College, Chulalongkorn

University, in partial fulfilm ent ofthe requirements forthe Degree ofMasterof

Science.

Thesis Com m ittee:

College Director

(Assoc. Prof. Nantaya Yanumet)

G il

(Assoc. Prof. Pitt Supaphol)

m I ___1

(Assoc. Prof. PrasitPavasant)

0

(Asst. Prof. Chidchanok Meechaisue)

(Dr. Damrong Damrongsri)



ABSTRACT

4972010063: Polymer Science Program
Kunchnok Petchsiri: Electrospun Gelatin/Hyaluronic Acid Fiber M ats
for Medical Applications
Thesis Advisor: Assoc. Prof. Pitt Supaphol

Keywords: Electrospinning/ Gelatin/ Hyaluronic Acid/ Wound dressing/ Tissue

Scaffold

The natural polymers chosen to produce fibrous structure wusing the
electrospinning process were gelatin (a form of denatured collagen) and hyaluronic
acid (a type ofglycosaminoglycan) (GAG). The electrospun fibers had the average
diameters of 100-120 nm and were cross-linked by glutaraldéhyde vapor for 30
minutes, 1, 2, and 4 hours at 37°c. The cross-linked electrospun fiber mats were
characterized by scanning electron microscopy (SEM). The images showed a
network ofcross-linked fibers. Fourier transform infrared spectroscopy (FTIR) was
used to determind the change in functional groups o fthe electrospun fiber mats after
the cross-linking process. The thermal degradation temperature ofthe resulting fiber
mats were evaluted from thermogravimetry (TG ) profiles which showed thermal
degradation temperature of approximately 300°c. The degree ofcross-linking were
evaluated by using swelling test in simulated body fluid (SBF) which showed a
decrease in swelling percentage relative to dry weight with increasing cross-linking
time. The strain at break was measured and found to increase with decreasing cross-
linking time. Before the cross-linked fiber mats were subjected to biocom patibility
tests, they were immersed in a solution of sodium bimetasulfite to remove residue
cross-linking agent which has been reported to be toxic to living organisms. The
fiber mats were subjected to an indirect cytotoxicity testing with mouse fibroblast

cells (L929), the results indicated thatitwas nottoxic.
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