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APPENDICES

APPENDIX A Average Fiber Diameter of Electrospun Fibers

Table Al Ave_ragg fiber diameter of electrospun gelatin‘hyaluronic acid at the ratio of
40/1 dissolved in 40% acetic acid solution using applied voltage of 20 kV and collecting

distance of 20 cm
Point Fiber diameter (pm)
Sample 1 Sample 2 Sample 3
1 0.1197 0.124 0.1802
2 0.098 0.0971 0.1362
3 0.1643 0.1484 0.1213
4 0.1213 0.1213 0.1193
5 0.1678 0.1623 0.1404
6 0.1393 0.1061 0.1275
7 0.1177 0.1275 0.1275
8 0.1197 0.1042 0.079
9 0.1373 0.1471 0.1623
10 0.1024 0.098 0.1678
11 0.1024 0.1197 0.1373
12 0.1767 0.1096 0.0747
13 0.0925 0.1531 0.1109
14 0.079 0.0843 0.1387
15 0.1213 0.0843 0.1118
16 0.1569 0.0784 0.0971
17 0.1 0.1531 0.1256
18 0.124 0.0686 0.1531
19 0.0392 0.098 0.1387
20 0.1278 0.1362 0.155
21 0.0693 0.1458 0.1623
22 0.0925 0.1308 0.0966
23 0.1096 0.0766 0.1256
24 0.1056 0.1373 0.0784
25 0.0809 0.1177 0.1024
26 0.1177 0.1042 0.1193
27 0.1042 0.1275 0.1148

0.1181 0.1471 0.0985

("]
[ee]



Avg

29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50

0.1471
0.1334
0.1471
0.1197
0.098
0.0843
0.098
0.0809
0.0838
0.0784
0.0843
0.1197
0.0416
0.1009
0.1061
0.0904
0.1387
0.0843
0.0843
0.1096
0.0784
0.1197
0.108678

0.1042
0.1177
0.1056
0.1213
0.1177
0.0838
0.1118
0.1213
0.1404
0.1531
0.1581
0.124
0.1458
00784
0.1667
0.1275
0.0784
0.1177

0.15
0.1581
0.0904
0.0686

0.118978

0.1334
0.1319
0.1667
0.0882
0.0784
0.1471
0.1042
0.1414
0.1458
0.1687
0.1096
0.1181
0.1643
0.1256
0.1448
0.1315
0.1458
0.1678
0.0809
0.1308
0.1181
0.1366
0.12764

42

avg SD
0.118432 0.009493
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Table A2 Averaﬁ;e fiber diameter of electrospun gelatin/hyaluronic acid at the ratio of
5011 dissolved in 40% acetic acid solution using applied voltage of 20 kv and collecting
distance of 20 cm

Poirt Fiber diameter (pm)
el Sampe? e3
1 018 0.5)‘1 Saggz
2 0.1/ 0.24 0.23
3 0.25 017 0.28
4 018 0.22 017
5 0.32 016 025
b 0.1/ 0.23 029
{ 019 0.22 02
8 021 0.24 0.23
9 018 0.18 0.8
10 014 0.25 0.4
1 0.27 031 021
12 0.25 014 019
13 0.29 0.4 015
14 0.5 0.2 023
5 0.2 027 027
16 0.2 017 018
1/ 018 03 019
18 019 014 023
19 0.2 026 018
2 017 019 032
il 02 0.25 019
2 016 019 014
A 025 01/ 0.9
2 0.2 017 0.24
25 0.4 0.19 0.24
20 023 029 0.22
2( 0.16 019 0.16
2 025 021 0.5
2 0.38 0.5 014
3 023 0.2 0.29
3l 021 0.25 03
Y 019 023 0.9
B 025 019 022
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Table A4 Average fiber diameter of electrospun gelatin/hyaluronic acid at the ratio of
al()/tl dlsso][\/2e5d in 40% acetic acid solution using applied voltage 0f 20 kv and collecting
istance 0f 25 cm

Point Fiber diameter (pm)
Samel  Sampe 2 Sam&e3
1 0.19 0.19 0.
2 Q.11 0.19 .19
3 0.2 0.14 0.30
4 0.27 0.19 0.3
H 031 0.16 0.3/
0 0.28 (.22 0.19
[ 0.14 0.18 0.24
8 0.5 0.32 0.19
9 . 02X 0.22 0.23
10 0.1/ 0.24 011
1« Q6 0.14 0.5
12 0.14 0.27 0.24
13 021 0.22 0.08
“u .0l (.22 0.24
15 0.14 0.2 0.2
16 0.19 0.25 0.14
1/ 0.14 0.2 031
18 0.7 0.26 0.1
19 0.14 0.19 0.22
2 Q.16 0.19 0.14
il 0.14 0.2 0.2
2 0.19 0.2 0.2
23 0.1/ 0.22 0.3
24 0.12 0.22 0.14
5 0.14 0.14 0.31
20 0.22 Q.17 0.2
2( (.14 0.24 0.1/
23 0.2 0.24 0.5
2 0.14 0.14 0.2
3 015 0.23 0.18
3l 0.2/ 0.19 0.19
kY Q15 Q.14 0.28
3 0.1/ 0.14 0.23
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Table A6 Ave_rage fiber diameter of electrospun gelatin/hyaluronic acid at the ratio of
40/1 dissolved in 40% acetic acid solution using applied voltage of 18 kv and collecting
distance of 20 cm

Fiber diameter (pm)
Sample 1 Sample 2 Sample 3
0.12

Point

1 0.15 : 0.16
2 0.12 0.11 0.12
3 0.12 0.2 0.08
4 0.15 0.16 0.09
5 0.09 0.11 0.15
6 0.13 0.16 0.14
! 0.14 .12 0.12
8 0.12 0.14 0.15
9 0.09 0.19 0.11
10 0.1 0.13 0.13
1 0.12 0.15 0.15
12 0.11 0.15 0.08
13 0.09 0.08 0.09
14 0.15 0.17 0.16
15 0.14 0.13 0.19
16 0.13 0.17 0.17
17 0.13 0.12 -0.18
18 0.18 0.06 0.09
19 0.14 0.16 0.17
20 0.13 0.18 0.12
21 0.13 0.14 0.15
22 0.11 0.11 0.13
23 0.16 0.15 0.07
24 0.16 0.08 0.12
25 0.14 0.11 0.1

26 0.16 0.12 0.08
21 0.2 0.12 0.16
28 0.14 021 0.13
29 0.14 0.13 0.18
30 0.09 0.17 0.14
3l 0.16 0.15 0.08
32 0.12 0.1 0.08
33 0.14 0.16 0.14
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Table A7 Average fiber diameter of electrospun gelatin/hyaluronic acid at the ratio of
4011 dissolved in 40% acetic acid solution using applied voltage of 22 kv and collecting
distance 0f20 cm

Fiber diameter (pm)

Point
Sample 1  Sample2  Sample 3
1 0.16 0.35 0.22

2 042 042 0.2
3 0.23 035 0.16
4 0.27 031 0.33
5 051 0.37 0.3
6 0.33 0.16 0.22
! 0.17 0.32 0.16
8 0.27 0.24 021
9 0.3 023 0.32
10 0.16 027 0.19
11 0.35 0.16 0.33
12 0.19 0.17 0.28
13 0.55 023 0.19
14 0.25 0.26 0.14
15 041 0.35 0.3
16 0.56 0.37 0.22
17 0.3 0.16 0.35
18 0.29 0.15 0.14
19 0.17 0.23 0.17
20 0.24 029 0.25
21 0.39 0.16 0.24
22 021 019 0.2
23 021 011 0.25
24 0.33 0.22 0.36
25 0.16 031 0.17
26 0.37 0.25 0.22
21 0.19 0.3 0.15
28 0.16 0.3 0.23
29 021 021 0.27
30 0.37 0.38 0.18
3l 0.3 0.3 0.22
32 0.28 0.22 0.26
33 0.29 0.34 0.2



Appendix B Absorbance Value of Cytotoxicity Test
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Table B.I Absorbance values of indirect cytotoxicity test

Sample

ADS

Control

0.63
0.643
0.67
0.701
0.661
0031

Gefilm

0.739
0.643
0.643
0.637
0.6655
0.049

Cefiber

0.712
0.572
0.653
0.6%
0.65825
0.063

Avg D
0.265133  0.02689

- GeHa

Ge/Ha film fiber
0.758

052 0.724
0526 0.689
0439 0.723
052125 0.7235
0.066 0.028



APPENDIX ¢ Degree of Swelling of Cross-linked Fiber Mats

Table ¢.| Raw data of degree swelling of 30 min cross-linked Ge/HA fiber mats in stimulated body fluid

. weight before
Time/Sample 1 2 3 4
30 mins 50 48 4
Lhr 3 40 39 3
2 hr a4 45 4
4 hr 6 45 45 46

Table C.2 Raw data of degree swelling of 1 hr cross-linked Ge/HA fiber mats in stimulated body fluid

. weight before
Time/Sample 1 2 3 4
30 mins 3 4 L L
h a4 43 4 43

1hr
2hr 42 4 4H M
4 hr N 5 40 64

1
118
128
121
163

weight after

2 3 4
190 181 179
16 1l 173
191 207 187
157 202 156

weight after

2 3 4
128 139 14
109 136 118
15 151 119
169 102 161

5

173/

173
204
192

5
114
114
133

%

1

34

44
43

dried weight
2 3 4
0 49 49
H0 B 3
3 4 5
9 4 4

dried weight
2 3 4
a4 46 43
3 47 M
43 45 43
60 40 63



Table C.3 Raw data of degree swelling of 2 hr cross-linked Ge/HA fiber mats in stimulated body fluid

55

weight before weight after dried weight
Time/Sample 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
30 mins 43 54 74 69 44 128 159 226 218 128 38 53 73 73 36
1 hr 52 72 86 74 90 168 252 295 232 271 50 80 81 78 88
2 hr 32 54 86 64 87 99 ;183 271 211 274 25 44 83 59 80
4 hr 65 75 36 88 50 221 226 120 255 143 65 76 42 46 79
Table C.4 Raw data of degree swelling of 4 hr cross-linked Ge/HA fiber mats in simulated body fluid
weight before weight after dried weight
Time/Sample 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
30 mins 68 41 65 44 62 194 127 209 128 197 39 23 56 44 54
1 hr 56 71 57 57 69 160 234 180 189 218 56 68 63 55 66
2 hr 59 42 65 66 74 208 141 193 206 236 33 40 62 57 64
4 hr 25 40 44 64 74 71 128 146 197 247 24 43 43 60 72




Appendix D Tensile Values of the Cross-linked Ge/HA Fiber Mats

Table D.1 Tensile values of 30 min cross-linked Ge/HA fiber mats

56

Maximum Minimum Mean Median Coefficient Standard
of Variance Deviation
SamplePassed
Gauge Length 30.000 mm 30.000 mm 30.000 mm 30.000 mm 0.00% 0.00000 mm
Width 10.000 mm 10.000 mm 10.000 mm 10.000 mm 0.00% 0.00000 mm
Breadth 0.11900 mm 0.10400 mm 0.11571 mm 0.11900 mm 4.55% 0.0052702 mm
Area 1.1900 mm? 1.0400 mm? 1.1571 mm? 1.1900 mm? 4.55% 0.052702 mm?
Speed 10.000 mm/min | 10.000 mm/min | 10.000 mm/min | 10.000 mm/min 0.00% 0.00000012772 mm/min
Preload \
Load at Max.Load 2.0589 N 0.56492 N 1.2529 N 1.1961 N 38.20% 0.47860 N
Displacement at Maximum Load |  26.544 mm 8.2353 mm 17.918 mm 17.025 mm 28.43% 5.0933 mm
Stress at Maximum Load 1.7302 MPa 0.47473 MPa 1.0876- MPa 1.0271 MPa 38.56% 0.41935 MPa
% Strain at Maximum Load 88.479 27.451 59.727 56.75 28.43% 16.978
Work to Maximum Load 0.025334 Nm | 0.0033532 Nm | 0.013835 Nm 0.013499 Nm 51.25% 0.0070906 Nm
Stiffness 35206000 N/m | 2542000 N/m | 19258000 N/m | 18745000 N/m 49.97% 9623600 N/m
Young's Modulus 926480 MPa 64628.0 MPa 503740 MPa 472730 MPa 50.61% 254960 MPa
Load at Break 0.61767 N 0.28905 N 0.43208 N 0.43368 N 24.81% 0.10722 N
Deflection at Break 26.901 mm 14.059 mm 20.089 mm 20.071 mm 20.27% 4.0715 mm
Toughness 0.51905 MPa 0.26240 MPa 0.37626 MPa 0.36444 MPa 24.49% 0.092152 MPa
Percentage Strain at Break 89.671 46.863 66.964 66.904 20.27% 13.572
Work to Break 0.025356J 0.0084915J 0.016624 ] 0.0181191J 36.49% 0.0060658 J




Table D.2 Tensile values of 1 hr cross-linked Ge/HA fiber mats

Maximum Minimum Mean Median
SamplePassed
Gauge Length 30.000 mm 30.000 mm 30.000 mm 30.000 mm
iath 10.000 mm 10.000 mm 10.000 mm 10.000 mm
Breaath 0.096000mm  0.088500 mm  0.090678 mm  0.088600 mm
Area 0.96000 mm2 ~ 0.88500 mm2 ~ 0.90678 mm2  0.88600 mm2
F)Spleedo| 10.000 mm/min - 10.000 mm/min 20.000 mm/min  10.000 mm/min
reloa
~ Load at Max.Load 18213N 0.74120N 1.2590N L1442N
Displacement at Maximum Load ~ 28.029 mm 8.7348 mm 17,778 mm 16.487 mm
Stress at Maximum Load 19141 MPa 083657 MPa 13846 MPa  1.2929 MPa
% Strain at Maximum Load 93.43 29.116 59.259 54,956
Work to Maximum Load 0.027276 Nm  0.0050360 Nm- 0.013502 Nm  0.012315 Nm
Stiffness 31580000N/m 642580 N/m  13486000N/m  12090000N/m
Young's Modulus 1069300 MPa  21758.0 MPa 445560 MPa 409840 MPa
Load at Break 0.54640N 0.22236 N 0.37771N 0.34327TN
Deflection at Break 28.036 mm 8.7592 mm 18.278 mm 17,595 mm
Toughness 0.57422 MPa 025097 MPa  0.41539 MPa  0.38786 MPa
Percentage Strain at Break 93.454 29.197 60 927 58.65
Work to Break 0.027283J  00050434J  0.014181 J 0.01279% J

Coefficient
of Variance

0.00%
0.00%
341%
341%
0.00%

25.39%
29.13%
24.10%
29.13%
46.03%
64.18%
63.57%
25.39%
2997%
24.10%
29.97%
41.25%

Standard
Deviation

0,00000 mm
000000 mm
00030953 mm

0030953 mm2
000000019868 mmimin

0.31962 N
51795 mm
0.33377 MPa
17.265
0.0062151 Nm
8654800 N/m
283260 MPa
0.095885 N
54786 mm
0.10013 MPa
18.262
0.0067010 J



Table B.3 Tensile values of 2 hr cross-linked Ge/HA fiber mats

Maximum Minimum Mean Median
SamplePassed
Gau\%, L ength 30.000 mm 30.000 mm 30.000 mm 30.000 mm
|dth 10.000 mm 10.000 mm 10.000 mm 10.000 mm
Breadth 0.11900 mm 0.088500 mm  0.093959 mm  0.088600 mm
Area 1.1900 mm2 0.88500 mm2  0.93959 nun2  0.88600 nun2
Psrgleggd 10.000 mm/min~ 10.000 mm/min- 10.000 mm/min  10.000 mm/min
Load at Max.Load 14451 N 0.34926 N 1.0040N 0.92760 N
Displacement at Maximum Load 21871 mm 00055816 mm  11.390 mm 10.661 mm
Stress at Maximum Load 16311 MPa 0.39420 MPa 1.0830 MPa  0.99874 MPa
% Strain at Maximum Load 12.904 0.018605 37.965 35.537
Work to Maximum Load 0.017635 Nm  0.0000016844 Nm  0.0073170 Nm  0.0063767 Nm
Stiffness 41457000N/m 6294800 N/m 18122000N/m  13074000N/m
Young's Modulus 1403100 MPa 213140 MPa 445560 MPa 442690 MPa
| oad at Break 043354 N 0.10478 N 0.30729 N 0.29692 N
Deflection at Break 21.879 mm 6.8462 mm 12.709 mm 11.566
Toughness 0.48933 MPa 0.11826 MPa 033102 MPa  0.30685 MPa
Percentage Strain at Break 12,93 22.821 42,364 38.552
\Work to Break 0.017642 J 0.0025604 J 0.0079777J  0.0067633 J

Coefficient
of Variance

0.00%

28.46%
41 81%
3147%
41.81%
24.46%
62.12%
64.83%
21.56%

0

50.52%

58

Standard
Deviation

0.00000021037 mm/min
0.28571 N
47622

0.34096 MPa
15.874
0.0039845 Nm
11257000N/m
381920 MPa
0.084695 N

40464

0.10254 MPa
13438

0.0040306 J
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Table D.4 Tensile values of 4 hr cross-linked Ge/HA fiber mats

Maximum Minimum Mean Median Coefficient Standard
of Variance Deviation
SamplePassed
Gau&i, L ength 30.000 mm 30.000 mm 30.000 mm 30.000 mm 0.00% 0.00000 mm
idth 10.000 mm 10.000 mm 10.000 mm 10,000 mm 0.00% 0.00000 mm
Breadth 0.095000 mm  0.088600 mm  0.089365 mm  0.088600 mm  2.30% 0.0020580 mm
Area 0.95000 mm2  0.88600 mm2  0.89365nun2  0.88600 mm2  2.30% 0.020580 mm2
Psrgleggd 10.000 mm/min 10.000 mm/min  10.000 mm/min  10.000 mm/min ~ 0.00%  0.00000021037 mm/min
~ Load at Max.Load 2.6986 N 0.45944 N 11221 N 1.0142N 50.04% 056151 N
Displacement at Maximum Load ~ 21.550 mm 4.9578 mm 11,399 mm 1030 mm  4260% 48556 mm
Stress at Maximum Load 3.0458 MPa 048362 MPa  1.2609 MPa 1.1446 MPa 50.65% 0.63866 MPa
% Strain at Maximum Load 71,833 16.526 37.995 34.632 42 60% 16.185
Work to Maximum Load 0.027842 Nm  0.0015509 Nm  0.0087215 Nm  0.0071822Nm  815/% 0.0071142 Nm
wilbys TUHNE B GO Sae e Wi
. 0
L oat] at Brea 0.808g7N 014489 N 0.34904 N 8.32 6l N 47.85% 0. 9M\1
Deflection at Break 21,554 mm 53290 mm 12.066 mm 10,897 mm 38.83% 46849 mm
Toughness 091373 MPa  0.16353 MPa  0.39286 MPa  0.37202 MPa  47.8%% 0.18813 MPa
Percentage Strain at Break 71.846 17.763 40.221 30.323 38.83% 15.616
\Work to Break 0.027916 J 00019410  0.0093298J  0.0072553 J 75.85% 0.0070762 J
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