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Special Project Title Study on the Effect of several kinds of Sericin on the Properties of

Hydrogel Films made from Poly(vinyl alcohol)

Name Mr, Panuphong Pootawang
Department Chemistry
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Academic Year 2004

Special Project Advisor  Assoc.Prof.Dr. Malince  Chaisupakitsin

ABSTRACT

This special project was study on effect of sericin on the properties of hydrogel films
made from mixture of 3% PVA and 1% sericin. Four kinds of sericin were used in this study;
White-khonkean Nangline-White-suphan and Danchang. Modified propertics of films by using
glutaraldehyde as crosslinking agent at different times; 5 10 and 20 min. Physical properties;
Yoswelling, Yowater-uptake, %gel fraction, mechanical properties and thermal property. were
studied. The results showed that hydrogel film prepared from white sericin showed better
dispersion in PVA than yellow sericin. When crossliking times increased. Yoswelling, %water
uptake, tensile strength and %elongation decreased but % gel fraction and modulus increased.
Hydrogel films mixed with sericin showed low %swelling, %water uptake, tensile strength and
modulus when compared with film withont sericin. On the other hand ° ogel fraction and %
clongation increased. The result from TGA suggested that decomposition temperature of
crosslinked films and mixed sericin trend to higher than normal film, Compared with reference
film, Tegaderm, The best formular in this study was hydrogel film prepared from PVA 3% w/v

and White-suphan 1% w/v and immersion in glutaraldehyde for 5 min.
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Polymer Type
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OSA* . . . - . . = . .
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Glutamate (Glu)

Glycine (Gly)
Alanine (Ala)

Valine (Val)

Histidine (His)
Leucine (Leu)

I[soleucine (Ile)

Threonine (Thr)

Lysine (Lys)
Tyrosine (Tyr)
Arginine (Arg)

Phenylalanine (Phe)
Tryptophan (Try)
Proline (Pro)
Cystine (Cys)
Methionine (Met)
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Leucine (Leu) 0.32
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Tyrosine (Tyr) 10.96

Arginine (Arg) 0.86
Phenylalanine (Phe) 0.58

Tryptophan (Try) -
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Cystinc (Cys) o

Mecthionine (Met) -
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2.7.3.1 mAflansInszimaanudon (Thermalgravimetric Analysis; TGA)

fnndsmsideuaninninvesans definmsnldeunlasosgamni maiial
Asamessdszneumaniiogninsiavesaslsznou LBNIING FaONEIAAI RS
neanuiou (Thermal stability) LLﬂ&QquﬁﬂTﬁﬁﬁmﬁ’m@ﬂﬁﬁ (Decomposition temperature;
T,

2.7.4 msasnaounmyladduvosas

TaoldimatindulsusaentnIng I Tawmns (Infrared spectrophotometry; [R) C;)’?\iﬂ??"flﬂ

< ] o ar ) = I 4 ~
mMyduved InssadreanTonyilendu g lfuvass e ludrenaunasdumsusa



£le]

=
Unn 3

IpAUHHNNINY
3.1 mandl gunsal nazmSeaileily

o

a5ad

1. wod lafiaupano@ed (Poly(vinyl alcohol); PVA)
ar r=| 1 1 = = -7 ‘;"

2. 1w Ivumdennuvasaien Saastinaail

@ d

2.1 Selnu@nnndan dagwssaiys (AguIIgns s o)
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9. Lﬂ%im Freeze dryer
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14. 17309 SEM (Scanning Electron Microscope)
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3.2.5.1.2 MIKINTAAIUDA (Gel fraction)
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3.2.5.2 audAIBIna
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PVA 3% + I 3FUU)

auIInl 1,92 BPd B 74.87

PVA 3% + 531 A11%14 & 64.16 74.37 81.13

4 ' a Py o+
ﬂ'l‘iN?l 14 LLﬁﬁﬁﬂ’lﬂ’ﬂ‘iJLL‘iNLLidﬁﬂ (Teunsile strength) ﬂJB\‘]‘V\lé{MUL?I lasioa

' =1 = R A o 1
AN I (Tensile strength) YD I A1IA199

) A e B wr A a A
natumsigeuluaflaudvars s atenganiad lad (i)

= ald A
¥HaUpIN auNNaT oY 0 5 10 20

PVA 3% 26.08 23.04 19274 22.38

PVA 3% + %3 %1013

YDULAY 10.543 9.818 10.226 10.296

PVA 3% + (45 ¥ 1119818 11.76 6.56 8.93 743

PVA 3% + 19351917

NWITM 12.362 10.757 10.706 10.642

PVA 3% + 195 Fua1uda 16.28 13.6 15.59 14.86




a ' 4 & 2 A 3 o
M191490 15 Llﬁﬂﬁﬂ"llﬂﬂﬂ%uﬁﬂﬁﬂﬂﬂﬂ N YAUIR (%Elongatlon at break) maaﬂau"laiﬂma

96

' ¢ 3 o . e d
Awosiruanmstn m 99919 (%Elongation at break) UDINALUA199)

& a d gy @ o =t
narlumsden Tudldudsmsazatengaisad lad (ui)

yiinvoslaunnaaou 0 5 10 20
PVA 3% 41.722 1.8815 1.642 1.537
PVA 3% + (Y5 TUUT)
YDULLNY 64.09 7.924 11.061 4,696
PVA 3% + 1%3% 11198718 31.03 4.96 6.033 4.49
PVA 3% + 1%V
qANTTY 127.4 10,565 9.9 6,555
PVA 3% + 195 BUATLIN 64:43 9.78 6:798 4.832

y ' o o/ a2
A13197 16 LEASA1NBAATUDINI (Young’s modulus) ypadlai o lagmn

1 w o 4
Adaaenda (Young's modulus) UDIHAWA 14

A 20 o §9/ o A o ~
parlumsiyen Teduaiemsazangaiiea laa (11h)

AU aUANAT Y 0 5 10 20
PVA 3% 149,74 407,525 435.6 425.1
PVA 3% + I3 %LU
YDULAY 61.1 177.3 13706 130.6
PVA 3% + 19591119818 52,32 142.9 174.58 256.37
PVA 3% + 15511
AWITN 50.96 140.9 163.68 204.44
PVA 3% + 195 GUAIUN4 11673 208.42 3182 258.67
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MANHIN J.

9
o a aa = a o
asvnimiin TuanavesssFuynriladiomaianisaaasvegadonudn
g3 M, =K]1000g,
Angl
M, = 470 JUaNAYD LT TY

K.=11.84 °C (menthol)

]
=1

¥
g, = 1M UNUD9 menthol nla (2)

Ea
g, = minveuaTaunds ()

1 =~ = 5 s @ aa
ATF= Nﬁﬁ?ﬁﬂ]@ﬁﬁﬂlﬁ'ﬂﬂuﬁl@ﬁl@ﬂ menthol UIENT NU menthol WEUNVIY TN



1. (T HUUTIVOULAY

qungifiiald o)
a1 lunisiana menthol U?f;(“n’ﬁ'f menthol WA LT F1
(ud) adedt 1 aai adeft 1 a¥aft 2

0 75 65 79 65
10 73 61.5 76.5 62
20 71 61 76 60
30 67 60 75 57
40 63 58.5 72 54
50 60 57 68 53
60 59.5 55 65 52
70 55 53.5 61 50
30 52 52 58 49
90 49.5 51.5 56 48.5
100 47 49 53 48
110 44 47.5 52 47
120 42.5 46 50 46
130 4] 45 48 46
140 40 44 47 46
150 30,5 43 45 45.5
160 38 42 44 45
170 37 41 43 45
180 37 40.5 42 44.5
190 36.5 40 41 43
200 36.5 39 40.5 42
210 = - 40 41
220 - - 39.5 40
230 ’ - 39 40
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qmﬁgﬁﬁ a'ld CC)
narlumsiana menthol U?’q‘“ﬂg menthol WML T
uh) adedt 1 ndf adait 1 ndefi 2
240 - 5 38 39
250 = - 375 38.5
260 - . 37 38
NATN

M, = 499 [UIanavourTFUY IV ULAY
K.=11.84 °C (menthol)
g, =10.0397 g
g,=0.1073 g
At.= 4038 = 2
NIMINUIUMUFAT M, = K 1000g,
Mg,

Y
Wi Tuanaming 63.27 mol !
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2. (T BUUIIAY

gamgiiniald ¢
a1 NS IaNa menthol ‘U?f;f‘ﬂq{ menthol WE(3L5 T
(i) ﬂ%ﬁ 1 ﬂ%ﬁ’ﬁ 2 ﬂsgqﬁ 1 ﬂﬁzq‘ﬁ 2
0 76.5 62.5 77 66
10 76 62 72 62
20 74 61 68 58
30 71 60 63 56
40 68 57.5 60 53
50 63 55 57 49.5
60 60 53 54 47
70 f 5% 51.5 46
80 55 49.5 48.5 44
90 53 47 46.5 42.5
100 50 46 45 41.5
110 48 45 43 40.5
120 46 44 41.5 39.5
130 45 43 40.5 38.5
140 43.5 42 395 38
150 43 41 38.5 37.5
160 42 40 37.5 36.5
170 - 39 37 36.5
180 - 40.5 37 36
190 " 40 41 36
200 = 39 40.5 355
210 - = 40 35.5

109



110

INATN |
M, = y7a [uenavousTFUUIAIY
K, = 11.84 °C (menthol)
g, =10.0471 g
g,=0.1041 g
Ar,=44.25-3625=8

NNMIAUIUANGAT M, = K1000g,
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3. T HUVIIGNT T

inala (oC)

quiny
natlumsiana menthol M?Tc}%ﬁ( menthol HNITAY
(ui) afaft 1 afail afaf 1 afaii 2
0 69 66 . 70
10 66.5 65.5 78 65
20 62 G328 75 60
30 60 61 73 56
40 55 56 70 =)
50 &3 52 67 49
60 50 49 63 47
70 47.5 46.5 61 45
80 46 45 58 43
90 44.5 43 55 42
100 43 42 53 41
110 42 41 51 40
120 41.5 40 50 39
130 40.5 39 48 38.5
140 40 38 45 38
150 39 37 4t 37.5
160 38.5 36.5 43 37
170 38 36.5 42 36.5
180 35 36 41 36.5
190 372 36 39 36
200 37 - 38.5 36
210 37 = 38 36
220 - - 38 35.5
230 & - 38 355




gandiiald (o0)
natlunisdana menthol U?f‘m:ﬁf menthol HEULAT T
(ud) adeit 1 aeft 2 adeit 1 adai
240 = ~ 37 35.5
250 - - 37 35
260 - = 36.5 35
270 _ - 36.5 -
280 . : 36 )
290 ) \ 36 \
300 ) 1 355 )
310 ) / 35.5 )
320 | ; 35.5 \
330 v b 35 \
DR ERPEN

M, = wialuanaveuad s UGN Tl
K, = 11.84 °C (menthol)
g, =10.0825 g
g,=01015¢g
At =37-35=2
VINMTAUIUMUFAT M, = K 1000g,
Mg,

¥
hnitin Tuanatiy 59.60 mol
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4, 1T FUAUG

g iald (oC)
a1 lunmsiana menthol u’?qw%‘a menthol HALY3TU
GITRED) ade 1 adedt ndeit 1 atadt 2

0 65 61 66 65
10 62 60 62 61
20 58 s 56 58.5
30 54 55 52 56
40 52 SN2 s 54
50 49 51 465 52
60 48 49 45 49.5
70 46.5 47 43 46.5
80 45.5 43 42 44
90 445 41 415 42
100 43 39.5 41 40
110 42 38 40 39
120 41.5 37 38.5 38
130 4] 36.5 375 3&
140 40.5 36 37 36
150 40 35.5 36 35.5
160 40 35.5 35 35
170 39.5 : 35 35
180 39 - - 34.5
190 39 - < .
200 38.5 - : :
210 38 : : )
220 37.5 3 - -
230 57 ; ] )
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gamgiiniald (oC)
natlunslana menthol U?’Q"Ylg menthol WAMIY3HU
(Qui) adaft 1 adedt 2 aait 1 afaft 2
240 37 - : :
250 37 - . -
260 36.5 - - -
270 36.5 - ’ )
280 36.5 ) - )
290 36 \ : :
300 36 ] b ]
310 36 / 4 :
INNIT N

M, = 178 TUanava U FUAIUGI
K, = 11.84 °C (menthol)
g, =10.0152 ¢
g,=0.1040 g
Ar.=35.75-3475 =1
NNNIMUIUAINGAT M, = K, 1000g,
Angl

v
invin Tuanamifu 122.95 mol





