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ABSTRACT
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Gelatin is a protein produced by the partial hydrolysis ofa collagen extracted
from hbones, connective tissues, organs, and some intestines of animals. Gelatin has
been widely used in the pharmaceutical and medical fields as sealants for vascular, a
carrier for drug delivery, wound dressings, and an artificial muscle. In our work,
gelatin films were prepared by the film casting method using water as the solvent.
The electromechanical properties, thermal properties, and the degree of swelling
were measured as the function of gelatin crosslinking ratio or the gel strength,
temperature, frequency, and electric field strength. The high, medium, low, and the
3% crosslinked high gel strength gelatin films possess the storage modulus
sensitivity values 0f2.30, 2.16, 1.26 and 0.49 respectively.



(Electromechanical of oscillatory shear on gelatin of various gel strength)
66

2.30,2.16, 126, 049 '

3%



ACKNOWLEDGEMENTS

The author is grateful for the scholarship and funding of the thesis work as
provided by the Petroleum and Petrochemical College, and by the National Center of
Excellence for Petroleum, Petrochemicals, and Advanced M aterials, Thailand.

The authors acknowledge the financial support from the Thailand Research
Fund (TRF-BRG), the Conductive and Electroactive Research Unitof Chulalongkom
University, and the Royal Thai Government (Budget of Fiscal Year 2552).

He would like to thank Mr. Robert Wright for the encouragement and the
suggestions on both writing and all presentations.

Special thanks for The Petroleum and Petrochemical College’ staffs for the
instrumental analysis teachings.

Finally, he really would like to thank with sincerest appreciation for his
parents and family for the love, understanding, and encouragement, for friends and
AS group for suggestions, helping and cheering.



TABLE OF CONTENTS
PAGE
Title Page i
Abstract (in English) I
Abstract (in Thai) ii
Acknowledgements iv
Table of Contents v
Listof Tables vii
Listof Figures viii
CHAPTER
I INTRODUCTION 1
[l LITERATURE REVIEW 3
Il EXPERIMENTAL 9
3.1 Materials and Instruments 9
3.1.1 Materials 9
3.1.2 Instruments 9
3.2 Experimental 9
3.2.1 Preparation of Gelatine Films 10
3.2.2 Crosslinking of Gelatine Films 10
3.3 Characterization and Testing 10
3.3.1 Characterizations 10
3.3.1.1 Crosslinking Density Determination 10
3.3.1.2 Thermogravimetric Analyzer 11

3.3.1.3 Melt Rheometer (Rheometric Scientific, ARES) 11



CHAPTER
|V

MANUSCRIPT

CONCLUSIONS

REFERENCES

APPENDICES
Appendix A Determination of Degree of Swelling and

Appendix B
Appendix C

Appendix D

Appendix E

Appendix F

Appendix G

Appendix H

Weight Loss of Gelatin Films
The Thermogravimetry Analysis
Electrorheological Properties M easurement

of Gelatin Films

Frequency Sweep test; various Electricfields

of Gelatin Films

Effect of Electric field and Frequency on

Storage Modulus Sensitivity of Gelatin Films
Frequency Sweep test at various Electricfield

and Temperatures

The Sensitivity ofthe Storage Modulus of Gelatin
films atvarious Temperature

Review Sensity of Storage Modulus of Materials

on Electroactive Response

CURRICULUM VITAE

VI

PAGE
12

30

31

35

35
39

42

47

ol

54

59

63

66



TABLE

Al

A2

A3

B1

Gl
HI

vil

LIST OF TABLES
PAGE

Molecularweight between crosslinker of gelatin (High gel strength)
at various crosslinking ratio, 27°c. (#samples = 3) 35
Molecularweight between crosslinker of gelatin (Medium gel strength)
atvarious crosslinking ratio, 27°c. (#samples - 3) 37
Molecular weight between crosslinker of gelatin (Low gel strength)
atvarious crosslinking ratio, 27°c. (#samples = 3) 38
The summary ofthe degradation temperature in the TGA thermogram
ofgelatin and crosslinked gelatin 41
Compare sensitivity of storage modulus of gelatin films 62

Review sensity of storage modulus ofmaterials on electroactive
response

63



VI

LIST OF FIGURES

FIGURE PAGE

Al % swelling and % weight loss of crosslinked gelatin

(High gel strength) at various crosslinking ratios, 27 oC

(#samples = 3) 36
A2 % swelling and % weight loss of crosslinked gelatin

(Medium gel strength) at various crosslinking ratios, 27 oC

(#samples = 3) 37
A3 % swelling and % weight loss of crosslinked gelatin

(Low gel strength) at various crosslinking ratios, 27 oC

(#samples = 3) 38
Bl Temperature decomposition of crosslinked gelatin

(High gel strength) 40
B2  Temperature decomposition of crosslinked gelatin

(Mediun gel strength) 40
B3  Temperature decomposition of crosslinked gelatin

(Low gel strength) 41
Cl High molecular weight gelatin film in strain sweep test

(stretch fixture, gap = 30 mm, film thickness = 0.890 mm,

film width = 7.0 mm, 25°C). 43
C2 Medium molecular weight gelatin film in strain sweep test

(stretch fixture, gap = 30 mm, film thickness = 0.826 mm,

film width = 7.0 mm, 25°C). 43
C3 Low molecular weight gelatin film in strain sweep test

(stretch fixture, gap = 30 mm, film thickness = 1.405 mm,

film width = 7.0 mm, 25°C). 44



FIGURE PAGE

C4  Temporal response testing of storage modulus (G’) of

High gelatin strength (gap 30 mm, film thickness 0.890 mm,

film width 7.0 mm, ffeguency 100 rad/s, electric field (E)

1kVimm, 25°C). 45
C5  Temporal response testing of storage modulus (G’) of

Middle gelatin strength (gap 30 mm, film thickness 0.826 mm,

film width 7.0 mm, frequency 100 rad/s, electric field (E)

1kVIimm, 25°C). 46
C6  Temporal response testing of storage modulus (G’) of

Middle gelatin strength (gap 30 mm, film thickness 1.405 mm,

film width 7.0 mm, frequency 100 rad/s, electric field (E)

1kV/mm, 25°C). 46
D1  Highmolecularweight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 0.890 mm, film width -

7.0 mm, 25°C). 47
D2  Middle molecular weight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 0.826 mm, film width =

7.0 mm, 25°C). 47
D3 Low molecularweight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 1.420 mm, film width =

7.0mm, 25°C). 48
D4  High molecular weight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 0.890 mm, film width =

7.0 mm, 25°C). 49
D5  Middle molecular weight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 0.826 mm, film width =

7.0 mm, 25°C). 49



FIGURE

D6

El

E2

E3

E4

Fl

F2

F3

F4

Low molecularweight gelatin film in frequency sweep test

(gap = 30 mm, film thickness = 1.420 mm, film width =

7.0 mm, 25°C)

High molecular weight gelatin film in effect of electric field and
frequency on storage modulus sensitivity (gap = 30 mm,

film thickness = 0.890 mm, film width = 7.0 mm, 25°C)

Medium molecular weight gelatin film in effect of electric field and
frequency on storage modulus sensitivity (gap = 30 mm,

film thickness - 0.890 mm, film width = 7.0 mm, 25°C)

Low molecular weight gelatin film in effect ofelectric field and
frequency on storage modulus sensitivity (gap = 30 mm,

film thickness = 0.890 mm, film width = 7.0 mm, 25°C)

Compare effect of electric field strength and frequency on

storage modulus sensitivity of gelatin; High gel strength(*),
Medium gel strength(o), and Low gel strength(T )

High molecular weight gelatin film in effect of electric field

and temperature on storage modulus sensitivity (gap = 30 mm,
film thickness = 0.897 mm, film width = 7.0 mm, E = 0 v/imra)
High molecular weight gelatin film in effect of electric field

and temperature on storage modulus sensitivity (gap = 30 mm,
film thickness = 0.897 mm, film width = 7.0 mm, E = 1000 v/ram)
Medium molecular weight gelatin film in effect of electric field
and temperature on storage modulus sensitivity (gap = 30 mm,
film thickness = 0.878 mm, film width =7.0mm, E = 0v/mm)
Medium molecular weight gelatin film in effect of electric field
and temperature on storage modulus sensitivity (gap = 30 mm,
film thickness = 0.878 mm, film width = 7.0 mm, E = 1000 v/imm)

PAGE

50

51

52

52

53

54

54

56

56



Xi

FIGURE PAGE

F5  Low molecular weight gelatin film in effect ofelectric field

and temperature on storage modulus sensitivity (gap = 30 mm,

film thickness = 0.878 mm, film width = 7.0 mm, E =0 v/mm) 57
F6  Low molecular weight gelatin film in effect ofelectric field

and temperature on storage modulus sensitivity (gap = 30 mm,

film thickness = 0.878 mm, film width = 7.0 mm, E = 1000 v/imm) 58
GL  Compare effect of electric field strength and temperature on

differentials storage modulus of gelatin; High gel strength”*)5

Medium gel strength(o), and Low gel strength(T ) 59
G2  Compare effect ofelectric field strength and temperature on

storage modulus sensitivity of gelatin; High gel strength(#),

Medium gel strength(o), and Low gel strength(T) 60
G3  Compare effect of electric field strength and temperature on

storage modulus gelatin films 61



	Cover (English)


	Accepted


	Abstract (English)


	Abstract (Thai)


	Acknowledgements


	Contents



