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APPENDIX A

Table A1: Pore size of 1%wt shrimp chitosan scaffolds freezing at temperature

57

-10°C.
Pore size Sample
(pum) 1 2 3 4 5

L, 43.9 52.7 33.0 37.7 43.9
L, 51.5 59.5 8 39.5 34.8
L3 62.3 62,38 39.7 43.6
L4 52.6 41.2 52.9
Ls 49.7 . 5 38.6 49.7
Lg 52.3 /, 45.7 61.7
L, 36.4 48.5 48.5
Lg 48.9 _ 43.8 53.0

Average o 44

Standard : 7.

deviation % z

| b
Table A2: Pore size of 1%wt squid chi 7 SC: s fréézing at temperature —10°C.
Pore size A TS
(1m) 1 5

L, 37.7 0 52.7
L, 43.5 I 3.8 49.2
L; 436 1 545 54.5 2.3 62.3
L4 61.0 € A2.6 528 61.0 61.7
Ls 5 58.0
Le 4&% 6 6 7 52.2i 61.0
L, 48.5 545 6 545 e 545 54.5
Lg ) 2 | %ﬁ 'J VI FS 59.5

Average ' 1.5 N!

Standard 4.4

deviation




Table A3: Pore size of 2%wt shrimp chitosan scaffolds freezing at temperature
-10°C.

Pore size Sample
(Hm) 1 2 3 - 5
L; 43.9 37.7 29.3 33.0 26.4
L, 30.7 37.8 30.2 33.6 30.2
Ls 36.4 39.7 33.6 31.2 31.2
L4 333 40.9 28.3 33.5 26.6
Ls 31.6 31.6 31.6 29.0
L¢ 33.7 33.7 273
L, 43.6 Sl 36.4 33.6
Lg 30.2 L 270 37.8 333
Average
Standard
deviation f =
Table A4: Pore size of 2%wt gqui tg; “seaffold at temperature —10°C.
Pore size ve! le
(um) _ 1 i 4 5
L 37.7 43.97——— 43.9 52.7
L, 50.8 ' g 9 75.6
L3 545 % ' 727
L4 61.7 =572.9 52.6
Ls 43.5 " 58. 3.5 69.5
L¢ 51.9 » 61.0 50. 60.2 61.4
Ly 5 1 A ; 1 Q= 62.3
Lg 4 : J 15000 60.9
Slzveilag(e1 g 55. 7 o Y
andar:
deiaion Y W'W ANNIUHURIINYIAY




Table AS: Pore size of 3%wt shrimp chitosan scaffolds freezing at temperature

59

-10°C.
Pore size Sample
(um) 1 2 3 4 5

L; 33.0 26.4 33.0 26.4 26.4
L, 38.1 30.5 34.6 25.8 30.7
L; 39.7 36.4 39.7 31.2 31.2
L4 37.5 37.5 37.7 333 28.5
Ls 34.8 31.6 34.8 26.7
L¢ 33.5 3 30.7 30.1
L, 33.6 33.6 33.6
Ls 27.1 + 3C 28.7 32.8

Average

Standard

deviation -

Table A6: Pore size of 3%wt sui c% seaffo at temperature —10°C.
Pore size 2 le
(1m) 1 i 4 5

L, 33.0 Tk — 37.7 33.0
L 38.4 ¥ 34.6 34.1
L3 39.7 39.7
| 37.5 ] 37.3
Ls 34.8 . 8.6 38.6
L 30.3 40.4 40.9 40.2 36.4
Ly 336 %Wq 36.4
Lg 30. ;$|E$3 1 8k d 30.5

Average é 36.0

Standard M 0o M
deviation QW
—

ANNIUUTIINTA Y




Table A7: Pore size of the mole ratio of 2%wt shrimp chitosan to DAZ (1:0.05) at

UV irradiation time 40 min freezing at temperature —10°C.

60

Pore size Sample

(nm) 1 2 3 4 5
Li 49.0 36.8 27.8 33.2 33.7
L, 37.0 37.0 37.0 37.0 37.0
L3 32.0 34.0 43.7 42.4 38.5
L4 33.1 53.8 47.8 43.1
Ls 45.6 4 36.9 36.5
L 344 49.1 38.2
L, 36.5 9 3 51.8 33.2
Lg 33.1 i 43.1 39.1

Average h
Standard -
deviation o4
{'&'.q.r:
Table A8: Pore size of the m igof 2%t san to DAZ (1:0.1) at UV
irradiation time 40 min freezingfat @mperaaire =10°C.
Pore size p—

(pum) 1 o 5
L; 42.0 35.6
L, 43.1 .8 43.1
L; 2.7 41.7
Ly 478 39.1
Ls s~ 45.6
Ls 4ol ¢ 34.4
L, 44.1 44.1
Lg ' 47.8

Average 6
Standard |7 3.5

deviation
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Table A9: Pore size of the mole ratio of 2%wt shrimp chitosan to DAZ (1:0.5) at UV

irradiation time 40 min freezing at temperature —10°C.

Pore size Sample
(um) 1 2 3 4 5
L; 32.4 30.6 45.4 30.4 43.0
L, 37.0 37.0 43.1 324 37.0
L3 444 37.4 37.6 382 46.4
L4 39.1 35.9 33.1 39.1
Ls 60.4 3 36.2 40.0
Ls 49.1 ’ 38.2 49.1
L, 52.4 — 534w - 41.0 45.9
Lg 43.1 . 43.1 53.8
Average
Standard
deviation
f -
A%

AULINENINYINS
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n
Pore size =3 (Li/a)
=1 Oﬁm

N x 4.5 cnff e
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Where L; = test line Iengfh (cm)
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APPENDIX B

Table B1: Compressive modulus of 2%wt chitosan scaffolds freezed at temperature
-10, -80 and —196°C.

Compressive Freezing temperature (°C)
modulus Shrimp chitosan Squid chitosan
(MPa) -10 -80 -196 5T -80 -196
1 0.68 1.70 0.97 1.11 1.26
2 0.74 1.33 1.19 1.23 1.39
3 0.84 1. ; 34 1.53 1.11
4 1.03 1,85 1.72 1.31
5 1.22 . 105 05, 1.69 1.11
6 0.97 p. , 1.66 1.80
7 1.18 LA . 1.01 0.81
8 1.60 04 0 195 4 N 1.57 0.93
9 0.95 . . [ 0.76 1.20
10 1.13 % V44 & 1.40 1.35
Average 1.03 ' ! 1.37 1.23
tandard ~
sundard g 7 vof | s , 0.33 0.27
i ol
, m:‘;
Table B2: Compressive r¢czed at temperature
-10, -80 and —196°C.
Compressive ature (C)
modulus Shrimp chitosan Squid chitosan
(MPa) - H ~ f =80 -196
1 1% HIS ”HSEF 5 Ng3 8.63 2.74
2 1.08 247 | 4548 1.77 184, | 450
3 ; ~Na el 229
+ 6 dod I 335 ! 15 4 370
5 1.46 2.89 3.41 0.73 2.55 2.37
6 1.31 2.64 491 0.83 2.30 1.57
7 1.38 1.98 4.66 1.67 2.15 3.59
8 1.59 1.51 4.67 1.29 2.35 2.96
9 1.39 2.26 422 0.91 3.31 2.19
10 1.11 1.09 237 1.54 2.00 3.61
Average 1.22 2.13 431 1.26 2.68 2.95
gtapdgrd 0.27 0.66 0.96 0.37 1.03 0.89
eviation




Table B3: Compressive modulus of mole ratio of 2% shrimp chitosan to DAZ

(1:0.05) at various irradiation times freezing at —10°C.

64

Compressive UV irradiation time (min)
modulus (MPa) 0 40 60

1 0.16 1.09 0.88

2 0.82 1.13 0.70

3 1.38 0.94 0.87

+ 0.92 1.25 0.66

5 1.35 1,16 0.61

6 0.89 0.66

7 0. 0.59

8 0.59

9 ) i 0.61

10 0.54

Average 0.67

Standard deviation Al 7 0.12
Table B4: Compressive modultis le o 0f 29 hitosan to DAZ (1:0.1)

at various irradiation times free 4
A
Compressive it time (min)
modulus (MPa) 0 0 5 60

1 0.73

2 0.68

3 0.49

- .98 y 0.64

5 1.05 1.27 0.72

6 . /a1 ehes 069

7 7 f 4 045

8 49 106 | 086

9 0.49 = i ~ 0.89 _ %J0.65

10 p . - 16

Average vl ©oh1 © 'J kb 1il. 4 ﬁ gﬂﬂ

Standard deviation 0.23 0.15 0.12




65
Table BS: Compressive modulus of mole ratio of 2% shrimp chitosan to DAZ (1:0.5)

at various irradiation times freezing at —10°C.

Compressive UV irradiation time (min)
modulus (MPa) 0 40 60

1 0.65 0.19 0.20

2 0.47 0.16 0.21

3 0.41 0.20 0.15

4 0.42 y 0.14 0.20

5 0.22

6 0.18

7 0.15

8 sy 0.16

9 /]Ill'sz‘«‘ 0.18

10 J/’?’f?l RRCAT RS 0.23
Average C l//f " ‘\\\'h \\n\ 0.19
Standard deviation F LIL E L4 \ 0.03

’
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APPENDIX C

Table C1: Density of 1%wt chitosan scaffolds freezed at temperature —10, -80 and

-196°C.

Freezing temperature (°C)

Density
(g/ml) Shrimp chitosan Squid chitosan
-10 -80 -196 -10 -80 -196
1 0.022 0.020 0.025 0.023 0.022
2 0.024 0.02 .026 0.028 0.021
3 0.021 * .02 0 0.029 0.028
Average 0.022 0.924 0.027 0.024
Table C2: Density of 2% 1 1 rature —10, -80 and
-196°C. 4“{:
Density eezing t )
(g/ml) Shri an £ Squid chitosan
-10 il G L -80 -196
1 0.032 ; 0. 0.036 0.055
2 0.031 0.081 4 034 0.037 0.046
3 0.030 0.033 0.035 0.039 0.043
Average 0.031 0.037 0.048
Table C3: Density of 3% ure —10, -80 and
—-196°C. m — m
= :
Density r ~ arFieszing grafue
(g/ml) ﬁ p chi ¥ ig|chitosan
-19 -80 -196 -10 -80 -196
1 2051, 18- 10 ‘% 0.061
2 ospBY N d. 0.061
3 T 0.050 0.050 0.050 0.058 0.055 0.060
Average 0.050 0.049 0.049 0.058 0.055 0.061




Table C4: Density of 1, 2 and 3%wt chitosan films.

67

Density Concentration of chitosan films (%wt)
(g/ml) Shrimp chitosan Squid chitosan
1 2 3 1 2 3
1 1.30 1.24 1.33 1.31 1.32 1.38
2 1.30 1.29 1.31 1.35 1.24 1.38
3 1.25 1.27 1, 1.28 1.30 137
Average 1.28 1.27 . 131 1.29 1.38
Table C5: %Porosity of 1, 2 osan reezed at temperature —10,
-80 and ~196°C. ——
. ) lds (%owt)
YPorosity Shri Squid chitosan
1 £ 2 3
-10 98.3 7 97.3 95.8
-80 98.2 / 97.1 96.0
-196 98.2 7 96.3 95.6
Y3
A%

AULINENINYINT
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APPENDIX D

68

Table D1: Degree of crosslinking of mole ratio of 2% shrimp chitosan to DAZ (1:0.1)

at various irradiation times.

UV irradiation

Degree of crosslinking (%) Average Standard
time (min) X1 X2 g deviation
40 12.1 5 8.9 4.5
100 43.4 39.4 5.7
150 69.6 5 e71.5 2.7
200 69.3 = 372, 9 22
Table D2: Degree of cross atl hitosan to DAZ (1:0.5)
at various irradiation time : -r:I 1
UV irradiation Degree of gro 9 . Standard
time (min) X1 g deviation
40 57.6 w4 .20 3.68
100 67.5 6 6.55 1.34
150 68.9 =704 69.65 1.06
; e
200 84 ' 35 1.06

Table D3: Degree of crosle(ing of m

at various irradiation times.

28]

-y

ne j og Ave
=9

o shrim

P

itosan to DAZ (1:1)

UV irradiation | "Begree'of crosslir aoe Standard
time (min) X1 X2 , 98¢ | adeviation
, =
. STV WA i
60 q 73.5 78.2 75.9 3.32
150 77 77.6 77.3 0.42
200 79.7 80.4 80.1 0.49
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Table E1: Dimension increasing of mole ratio of 2% shrimp chitosan to DAZ (1:0.1)

at various irradiation times (pHS5)

. U-V. Dimension increasing (%) Standard
:g;lgl(?nuﬁll; X1 X2 X3 fverage deviation
20 397.3 327.1 _ 383.1 50.5
40 198.5 21 204.4 8.0
100 119.5 - 1 = 116.1 5.0
150 83.9 ) | ] 11659 07.1 20.2

Table E2: Dimension incr itosan to DAZ (1:0.5)

at various irradiation times -

%
. —

ivrrafljiz\iltion e aS = verage Star.lde_lrd

fime (min) X1 j;':‘-‘ ' deviation
20 75.7 it 80.9 5.9
40 45.6 52870%0h %, 49.6 3.6
100 32.0 2.5
150 30.5 7' 2.4

Table E3: DlanSIO increasi ﬁ( % %’Wxg] ﬁ to DAZ (1:1) at
various irradiation t ﬁ Ej’ pfi %

TV oo /i — éd
irradiation ‘a ﬁ' Iﬂl 53 ﬂ | qu gard
. . q 1 ev1at10n

time (min)
20 45.5 36.4 46.2 42.69 5.46
40 42.3 48.6 37.9 42.94 5.38
100 18.8 25.6 26.8 23.71 4.33

150 22.4 15.9 25.7 21.33 5.00
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Table E4: Dimension increasing of mole ratio of 2% shrimp chitosan to DAZ (1:0.1)

at various irradiation times (pH7)

irrariji::tion Dimension increasing (%) Average Star.l dz.ir J
time (min) Xi X2 X3 deviation
20 13.6 16.9 15.8 15.4 1.7
40 11.0 13.7 14.0 12.9 1.7
100 19.6 21.0 17.4 52
150 13.4 . . 12.9 1.5

=3

Table E5: Dimension increasin

various irradiation times (p

uv Dimensi
irradiati
time (min) | X!
20 10.1
40 8.4 1
100 15.5 3.
150 14.1 13

chitosan to DAZ (1:1) at

rage Star.ldz}rd
deviation
0.7 1.7
10.2 1.8
15.9 2.5
13.9 0.4
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