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A. Intrinsic viscosity and viscosity-averaged molecular weight (M,) calculation

From the method described in section 4.3.2.1, efflux time of serially diluted
chitosan solutions in acetic acid measured using Ubbelohde viscometer was presented
in Table A-1, A-2, A-3, and A-4. The reduced viscosity, N4, Was calculated by:

Mea= (MMo= 1D = (Vio—1) =M, —1)
e 4 a

C

where 1) is the viscosity of the : polymer concentration ¢, and 1o
is the solvent viscosity whi : SN0 éviscosity. t and ty are efflux
times of polymer soluti rdsp »Sec¢ondly, the inherent viscosity

(n;) was calculated as:

TablefA- ﬁ( ,-:‘ itosan.
Samples (mg/ml) 4 000 1 0.75 1.00
|. .93 131 212.87 | 217.08
Efflux time (sec) | 4 10068 0622 | 211.79 | 217.25
; oo K9 6.08 | 211.93 | 217.12
Average effl o | 212.20 | 217.15

Tgle A-2 Efflux time of; LMW chi@san.

g 38151853 27.00 | 241.56
. Efflux.time (seC)e, e [199. 380 219.78, (.22 238.28
Qqﬂa ﬁ“him 340 218.63 | 229, -}237.78

227.22 | 239.21

Average efflux time (sec)
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Table A-3 Efflux time of MMW chitosan.

Samples (mg/ml) 0.00 0.25 0.50 0.75 1.00
199.28 | 227.80 | 257.66 | 292.09 | 326.40
Efflux time (sec) 199.68 | 228.16 | 258.53 | 292.09 | 324.94

201.25 | 227.62 | 257.32 | 291.94 | 324.56
Average efflux time (sec) | 200.07 | 227.86 | 257.84 | 292.04 | 325.30

Table A-4 \ meOF W chitosan.
Samples (mg/mDummte0.002 | & 0.75 | 1.00
' 455.94 | 565.35

Efflux time

\ 461.06 | 567.36
Ar lﬁ* )l | 458.75 | 566.24
Average efflux tiz Ilﬁ“'g \\‘\\\s 0 | 458.58 | 566.32

ﬂdu.l
An example of the calculatigh ¢ it m', 9‘.' nifo \ e case of XLMW chitosan were

shown as follows:

= In 1.0093 = 0.0370 I mg
0.25 o

A

TNred (Ml/mg) 0.0372 | 0.0540 | 0.0808 | 0.0854
Mi (ml/mg) 0.0370 | 0.0533 | 0.0785 | 0.0819
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Table A-6 1, Nred, and 1; of LMW chitosan.
Samples (mg/ml) | 0.25 0.50 0.75 1.00
Nr 1.0448 | 1.0945 | 1.1357 | 1.1956
Nred (Ml/mg) 0.1792 | 0.1890 | 0.1809 | 0.1956
Ni (ml/mg) 0.1753 | 0.1806 | 0.1697 | 0.1787

of MMW chitosan.
) 50 0.75 1.00

_—

1288 70led 597 | 1.6259

Table A-7 1, Tea)

Trea (/G ‘“5: 0.6259
0.4861
Tabl€ A8 1)f freara | N | san.
Samples (g 0257 “\ 1.00
l""’?i 557 “\' 2.8306
nred(mllm g—_----—‘;x 738 [§1.7228 | 1.8306
m (mmg)  [i525  £4042 | 1.1060 | 1.0405
Intrinsic visc f;;r_:._"““_' = 1-'" aqueous acetic acid

solutions was determing fro nherer rﬁ iscosity (n;) and reduced

viscosity (1)d) plots whcrg C was near Zero Q(‘s‘)'ee Figure A-1). Intrinsic viscosity of

i "‘H"H’W'ﬂ‘ﬂ‘?ﬂﬂ’] 179
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1.00

0.80

0.60
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Reduced viscosity (ml/mg)/
Inherent viscosity (ml/mg)

0.20

0.00 ‘ N
0.00 : 42380 N\ N\ N 1.00
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&
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Concentration of chitosan (mg/ml)

Figure A-1 Plot to determine intrinsic viscosity of (a) XLMW, (b) LMW, (c)
MMW, and (d) HMW chtiosans: (®) reduced viscosity and (m)

inherent viscosity.
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Table A-9 [n] of chitosan samples.

Chitosan [n] (ml/g)
XLMW 22.1
LMW 176.1
MMW 531.2
HMW 1,182.5

The viscosity-averaged ot Wasecalculated based on the Mark-
Houwink equation as follows: :

where K =3.5 x 107 (

An example of the calcul ‘shown as follows:

iF |
The viscosity-averaged naplecular weight of four chitosan samp]es was shown in

ﬂummm@n

qumtﬁWﬁﬁma

LMW 74k
MMW 320k
HMW 880k




B. The results from gel permeation chromatography (GPC)

P Yogical PG Somwars

Unknown £1118.008

XLMW

Concentration

Injection Volume :

Soivent 1 OS5Macetate buffer
Column Set Ulrahydrogel inesr

Method 74

Calibration Using :
Flow Rate Marker :

Broad Peak Start :

12:23 Wed Nov 18 2005

Acquired : 11:10 Wed Nov 16 2008
QOperator Temsiri Wangtaveesab

Detector Ri
Temperature: 30 degree celcius

FlowRate :@ 0600

189692
248

83865

Figure B-1 GPC curve of XLMW chitosan.
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%mm

Unknown E1116.007

Injection Volume :
Soivent : 0.5M acetate buffer
Coksmn Set Uttrahydroge! linear

Method 74
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12:24 Wod Nov 18 2005

. 11736 Wed Nov 162005

Operator
Detector

Tw':

Temsirl Wangtaveesab

Poydispersty= 2842 Peak Area =

160867

Figure B-2 GPC curve of LMW chitosan.
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%mm 12:25 Wed Nov 18 2005
Unknown E1116.008 Acquired - 12:02 Wed Nov 162006
NMW Operator  Temski Wangtaveesab
Concentration Detector . Ri

Injection Volume : Temperature : 30 degree celcius
Solvent H 0.5M acetate buffer Fiow Rate : 0600
CohsunSet @ Utrahydrogel knear Standerds ©  Puiiulane
Method 74

Comments :

Caiideation Using

Calibration Limits

Flow Rate Marker :

Broad Pesk Stant :

Poydispersty= 6731 Peak Area= 62763

Figure B-3 GPC curve of MMW chitosan.
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Mmm 13:44 Wed Nov 18 2005
Unicown E1116.000 Acquired : 12:28 Wed Nov 16 2005
HMW Operator  Temsiri Wangtaveesab
Concentration Detector Rl
injection Vokame : Tomperature : 30 degree ceicius
Solvent i O.5M acetate buffer Fiow Rate 0.600
ColumnSst  :  Ultrahydrogel inear Standerds :  Pullulans
Method 74
Comments :

. Calibration Using : | ] od: st Order Polynomial
Casbration Limlls © ~ N a8t Glibgated ©  Tue Nov 15 16:05:20 2005
Flow Rate Marker : at d an . o000 Mins

Broad Peak Start :

Mw= 1450160 My = 1190035
Polydispersiy = 8567 Pesk Area= 62281

Figure B-4 GPC curve of HMW chitosan.
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C. Degree of deacetylation calculation

From the method described in section 4.3.2.3, the degrees of deacetylation of
chitosans were calculated from the absorbance at the wavenumber of 1320 and 1420
cm™. The two absorbent peaks represented C-N stretching and C-H deformations,
respectively. The degrees of acetylatioh (DA) could be calculated by using the

followixig equation:

S
where Aj3zo and Ajs20 € \ o at.theswavenumber of 1320 and
=4 TN

1420 cm™, respective e, of \deacetylation of XLMW

chitosan was shown as

The degree of deacetylation (DD Catt be 2 om 100 — DA (%):

:y,.—' : 1::'

DI -
j ]
DD—100—13 87 % :

AuFSTENInens
Table,ﬁ lﬁ)}lﬁ Qﬁiﬂuﬁm ,hﬁmlg_jma%d the results

Chitosan " Ao A0 DD (%)

XLMW 0.3776 0.4623 86.13
LMW 0.3362 0.4418 87.91
MMW 0.3811 0.4380 84.43
HMW 0.3341 0.4044 85.83




D. Standard curve for cell viability determination

Standard curve for 1.929 mouse connective tissue fibroblasts:
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Table D-1 Absorbance at 570 nm from mitochondrial activity (MTT) assay

for standard curve of L929 mouse connective tissue fibroblasts.

Replication of cells
no. 0 10,0¢ 000 | 80,000 | 160,000
1 0 7 ¢ 0.263 0.611
2 0 | X 0.261 0.603
3 0 | 0.254 0.584
Average 0 0 | 0.259 0.599
SD 0 Fo 04 0.005 0.014
s
0.700 [ -
0.600 | e
A LA T
E o500 |
o 5
N~ N
o] i
= 0400 |
[ S [
g [
§ 0300 | fa & |
2 o0 [P U B SNYINT
< T lw
e o L€ a Y
FHIAITIUUAIINYIA
00%0 P U R S VN - S N S S (I, Nt WO (N SN TR [ D) U SN N T T |
0 40,000 80,000 120,000 160,000

Figure D-1

Number of cells

Standard curve for L929 mouse connective tissue fibroblasts.



Standard curve for Detroit 551 human dermal fibroblasts:

Table D-2 Absorbance at 570 nm from mitochondrial activity (MTT) assay

for standard curve of Detroit 551 human dermal fibroblasts.
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Replication Number of cells
no. 0 3,000 | 6,000 | 12,000 | 24,000 | 48,000
1 0 0.071 _ 0.173 0.338 0.596
2 0 0.0 0:167 0.317 0.561
3 0 105 0.328 0.554
Average 0 | 0.328 0.570
SD 0 0 0010 | 0.020
P
0.700 [ -
E ! ﬂh’d_
0.600 | e I
; 2 hd
E 0500 | F5 1
g : >
7] - LA
+ 0400
s ,
2 [
§ 030
o i
é 0.200 | ' <
i | w ,
0100 | ‘VIEWITW tIN7

h*m AT i %Wrwma oo

Number of cells

Figure D-2 Standard curve for Detroit 551 human dermal fibroblasts.
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