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Appendix A
Determination of Degree of Deacetylation of Chitosan
Method of calculation ‘
Sample: CTS3A ( see T@ ge)

Sample solution
Weight of sample (Ch'

Titration

Volume of standard NaQH (0.0876 M. use 7.910 ml
Calculation 5

=0.6847 gm

The amount ﬂvw %%WW@{]\ ﬁr@le 1.0130'gm

= 4.0130 - 0.6847 gm
AR a\mm RN KA L om
( monomer having -NHCOCH3 1 mol = 203.19296 gm) = 0.001616 mol.
The total amount of monomer in sample 1.0130 gm = 0.003465 + 0.001616 mol.
= 0.005081 mol.
The degree of deacetylation = (0.003465 / 0.005081) x 100 %

= 68.19 % monomer : 100 monomer
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By this method, the degree of deacetylation of various chitosans was

calculated and the values are given in the table in the following page.

Determination of degree of deacetylation of chitosan.

Chitosan |wt. of CTS.HCI| voi. of NaOH | Deacetylation| mean s.d.

(gm) used/ (m (%) (%) | (%)

CTS3A 1.01305 (1) 79510+ 68.19 68.11 | 0.15
m——t12) ¥ 7.880"" 67.94
= By | 7910 T 68.19

CTS3.5A| 10100 | (1) |8.360 -2 21 7221 | 0.00
A/ /2. 8360 72.21
(3)_8.360 72.21

CTS7A 1.0 (1) 8.980 75.79 75.87 | 0.08
/ [ 8o%0" || 7587
l' {;) Q . 75.95

CTS73A 1.0352° (%) 9520, | 80.05 79.83 | 0.19
T2 9480 79.72
. [(3 79480 | . 7972

CTS2.5N| | 38888 i) 7640 57.81 67.86 | 0.10
e (2) 7.860 | -67.97
~ (3) 7.840 ~67.81

CTS3N | _ 1.000% [(1) 8440 [ _71.03 71.11 | 0.09
1L L) d Vil sdeoy ] (7120

a 3 8150 | 7111
CTSTNY || 7)19278<; 71/(1)] |8.930 7| 9/) #5.72 7, { [75.69 | 0.05
ALANILR LI 00 ’(2) 8930 4" 'ys 27T

(3) 8920 75.64

CTS60N 1.0203 [(1) 6.820 58.53 58.51 | 0.05
(2) 6.810 58.45
(3) 6.820 58.53

(refluxed)| 09975 [(1) 8.500 74.29 7414 | 0.14
(2) 8470 74.04
(3) 8475 74.08
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Appendix B

Mass Spectrometry

The electron impact f éhitin and chitosan products are depicted
in the following pages. ﬁ?
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The electron impact spectrum of CTS3.5A.
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True Density Determination

Appendlx Cc

Solvent: Benzene (B) ,density = 2198

wt. of pycnometer (P) 10 ml

- 8871

wt. of pycnometer + benzene ‘.17 7340 g

wt. of benzene 10 mi

—-—&gezaj (c’"——'

I?lj/soo ml = 0.8792 gm/ml (a)
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Disintegrant vol.of B | True mean s.d.
() displaced | Density | (gm/mi)

(=tMa) | ()

Chitin (1) 14848 | 03372
) 1.4995 | 0.3378 | 0.3373 | 0.0004

(3) 14924 | 0.3370

CTS3A (1) 14831 | 0.3385
(2 1.4833 | 0.3384 | 0.3380 | 0.0007

(3) 1.4858 | 0.3370

CTS3.5A (1) 14637 | 0.3438
) 1.4753 | 0.3410 | 0.3419 | 0.0012

3) 1.4786 | 0.3411

CTS7A 1) 14617 | 0.3421
(2 1.4893 | 0.3357 | 0.3381 | 0.0029

3) 1.4887 | 0.3365

CTS73A (1) 14828 | 0.3374
2] 8e. 14926 | 0.3368 | 0.3377 | 0.0008

Q) m ?ﬂz 0.3387

CTS2.5N X . 4908 | 0.3370
(2) | 9:3725 | 16.9247 05011, | 80533 | 13104 1.4% 0.3362 | 0.3364 | 0.0004

~ /9.3768, | 16.9475 |--0.5054 = / 0.3361

cresn o1} o3a vy | owon s | o | {1} oS
5 1(2)]9.3754 | 16.9078 | 0.5040 8.0364 1.3302 15130 | 0.3331 | 0.3328 | 0.0003

(3)] 9.3743 | 16.9078 | 0.5029 8.0364 1.3291 15117 | 0.3327

CTS7N (1)] 9.3743 | 16.9305 | 0.5029 8.0591 1.3084 1.4859 | 0.3384
(2) | 9.3724 | 16.9302 | 0.5010 8.0588 1.3048 14841 | 03376 | 0.3378 | 0.0005

(3)] 9.3746 | 16.9253 | 0.5032 8.0539 1.3119 14922 | 03372

CTS60N (1)] 9.3781 | 16.9242 | 0.5067 8.0528 1.3165 14974 | 0.3384
(2) ]| 9.3721 | 16.9137 | 0.5007 8.0423 1.3210 15025 | 0.3332 | 0.3354 | 0.0022

(3)] 9.3756 | 16.9127 | 0.5042 8.0413 1.3255 15076 | 0.3344
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Appendix D

Hydration Capacity

S Ness:
cT I//f" l\\\\\\i

crszaf /4 a0
raan/ i d}\ o0e

CTS3N gﬁ 16 + 0.06
cTS? r@@ 0.1

tg.:.‘ 108
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Appendix E

Swelling Power of Particle
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Swelling capacity
(cm3)

1.70 + 0.12

1.66 + 0.02

CTS7A

1.66 + 0.01

CTS73A

1.66 + 0.04

CTS2.5N

1.65 + 0.01

CTS3N

1.63 + 0.05

CTS7N

1.69 + 0.06

1.59 + 0.04

287 + 0.05
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Volume of water uptake ok

N’Wosans at various time intervals.

Appendix F

Water Uptake

129

Mmmm.,

Time

(min) | Cthitin ; CTS3N | CTSTN | CTS60N
000 | 000 | o 000 | 000 | 000 | 000
025 | 087 %7 0. 34 | 036 | 037 | 009
050 | 151 ‘ . 1 066 | 069 | 017
075 | 192 | 14 A= 1 089 | 084 | 098 | 024
100 | 205 o W2 | 121 | 126 | o3
15 | 200 | 2 o v 04 [ 161 | 167 | 173 | 050
200 | 211 13 42 203 | 214 | 211 | o068
250 | 212 | 220 a2 2 221 | 222 | 216 | 083
300 | 212 | 2 2150, 200 0] 208, | 222 | 223 | 216 | 08
35 | 213 | 22 % 21 20 223 | 223 | 218 | 115
100 | 214 | 221 96| 210 09 | 223 | 224 | 247 | 12
500 | 216 | 222|267 200 7] 2 224 | 224 | 218 | 149
10.00 2.16 érj}_?_z:'. 218 29230 227 220 206
1500 | 217 | -2 220 | 222 | 238
200 | 217 |"220 | 220 230 | 224 | 256
2500 | - ,IJ. s _ - |1k : . 267
30.00 | » - . 272

’Q‘W’mﬁﬂ‘ﬁm 1RIINYIR




Rate of water uptake of chitin and chitosans at various time intervals.
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Time Rate of water uptake (mbmin) at various time intervals
(min) | Chitin | CTS3A | CTS3.5A| CTS7A | CTS73A | CTS25N| CTS3N | CTS7N | CTS6ON
0.25 347 187 1.75 198 179 137 144 147 0.36
0.50 256 153 150 14 165 109 119 120 | 032
0.75 167 136 | 139 L 108 115 147 | 027
1.00 0.49 124 | 1 143 | 095 108 KR 0.31
150 0.09 110 | 0.98 0.91 095 | 037
2.00 0.03 0 0.07 0.84 0.94 075 | 036
250 0.02 0.02— 0.01 0.35 017 010 | 031
3.00 0.01 01 003 | 002 000 | 031
350 0.01 0 . 0.01 0.01 000 | 032
4.00 0.01 0.0 00 | 0.01 0.01 002 | 019
5.00 0.01 1 "1 001 0.01 0.01 024
1000 | 000 0 . 01 | 001 0.01 000 | o011
1500 | 0.00 I _ 0. ‘ 0.00 000 | o006
2000 | 000 0. ‘N).oo 0.00 0.00 0.04
25.00 - 4 V. - . - 0.02
30.00 = ] " -t \ : - . 0.01
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Appendix G

Paracetamol Tablet-Disintegration

2 3 ¢ Hardness (kp)

(% 1088)
Pressure (1b)



CT83A 3%

D.T.C(sec?

(X 10888)
Pressure (1lb)

Hardness (kp)
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CTS7A 3%

150
120 |
90 |
60 |
30 |

D.T.{(sec?

ANS
I Y

........

30 g T 716
-7 12

Hardness (kp)'

(X 1008)

Pressure (1lb)
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CT82,50 32

158
~ 128}
g 20
% 60
a 30 :9

Y ‘a_\."
AR rdness (kp)

A UgA: N3
RN IYPYRANNIAY

Hardness (kp)
5

(X 1888)
Pressure (1lb)
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CTS?N 34

D.T.(sec)

NS
PR Y

20

- 4
4 Hardness (kp)

(X 1008)
Pressure (1b)
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- Disintegrant 5%
Disintegration medium: deionized water 37 + 2 °C

Chitin 54

D.T.(sec)

S 4
3 4 Hardness (kp)

(X 1000)
Pressure (1b)

136
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CTS§3.5A 5%

100
8o
60
40 |
20

DeT.C80€)

N9
Y1 Y

20
e 18
12

4 . Hardness (kp)

(X 10068)
Pressure (1b)
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CT8734 5%

DiTulsec)

3 4 =R Hardness (kp)

(X 1808)
Pressure (1b)
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CTS3IN 34

168 L ,/

D.T.(sec)

4 | ¢ Hardness (kp)

(X 100808)
Pressure (lb)



C CTS60N 52

DsT«lsnr)
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‘Disintegrant 10 %
Disintegration medium: deionized water 37 + 2 °C

CTS3A 182

50 ¢
y P
—~ 40 - ———
o . \ih-“
s 30} \\\aﬁx
— 20 Q“K S\
= N b 9
19 |
4 ""\.‘; s

—_—

\\ lardness (kp)

2 3 4 | 3 Hardness (kp)

(¥ 1888)
Pressure (1b)



DlT-(Sec)

CTS2.5N 18%

.........

NY1a Y

...... , 7 16
________ g I |2

(X 1008)
Pressure (1b)
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Disintegrant 6%
Disintegration medium: 0.1 N. HCI 37+2°C

Chitin 5%

208
168 |
120 |
80 |
40 | 7

DaT.(zec)

P

120

(e o]
(o]
T

: D.T.(se??iéé

BN
(o]
T

[~

Hardness (kp)

3

(X 1988)
Pressure (1b)
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D.T.(sec)

208

148 |
120 |
80 |
40 |

CTS3.5A 5%

Alik)
INYINY

L .

ey ‘
4 Hardness (kp)

(X 1680)
Pressure (1b)
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D.T.¢(sec)

208

CTS3N 5%

(X 18088)

Pressure (1b)

Hardness (kp)
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‘Vitae
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