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Abstract

method for preparing micro-porous fibroin membrane

s of the micro-porous fibroin membranes. Colloidal solution of othyl acetate

clium dociecyl membranes

zed by using the

L sowtion treatment and the

L diglycidyl ether) crossiinking agent

Irying. From the results, it found t

OH treatment

roin membrane

hout treatment, respectively. This was affected by the conformation changing of the

e Silk | (re and O helix) to the Sitk il B>:e plate). In

- 12 ctriie = f finrain rr 2818 918
secondary structure of fibroin membrane

addition, the preparation of fibroin membrane by emulsion meth¢

E agent adding madesthe membrane

soft and flexibie than the others methodis,
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1. Introduction

ed silkworm, Bombyx

/COr

oin protein

Gly-Ala repeating units and

mostly used as a texti

€]

ne used as a raw material to prepare SF




numerous advantaces, incl

mgn oxyge

resistance, and minimal inflammatory. Then the SF materials can be used in enzyme

tissue cultural, biosensor, drug delivery material, and bio -engineering [4, 5. The porous SF membrane is a smart

- wound protection,

ibstrate for cell culture, enzyme immobilizing, drug releasi ng

agent, cell

mbrane can he preg

o by using freeze-

norge

drying method,

8, 9. Oil in water (o/w) ar water in oil

(w/o) micro-emulsion system is used to prepare colloidal solution for porous fibroin membrane preparation [12] via

the colleidal

nethodd

abilization of the SF membrane can be caried out by methanol treatment, but it

becomes rigid and brittle when exposed to ambient air. To overcome this prot

vinyl alcohol, polyethyle

> glycol

membranes were prepared b

mi ous SF memb

ne properties were ¢h

2. Materials and methods

un Mai Thai Co.,, Thalland. The PEGDE was purchased from Sigma-Alc

o

was used throughout th y. Sikk waste was degummed 3 times

usinga 5¢

30 rnin each, rinsed with water and dried at 60 °C. The SF solution was

prepared by cliss

in 100 mL of Call-ethanot-water (1:2:8 by mole ratio) solution at

110£5°C for 2 |

iered and dialyzed ag U distilled water for 3 days by using dialy

L then 3% wit V™ SF s¢

v 2

{molecular cutoff = {al solution of ethy

medium phase

shaking the mixed

Gelation st

e SF solution mixed with each the colloidal solution w
10 - 50 and then poured the mixed solution into beaker size 1

solution until gelation occurred by using viscosity meter (n

Fibroin membrane pre

paration and stabilization

were prepared by colloldal method which carried out by using a 10 mL of each mixec

solution of the SF solution and the ¢

toidal solution w have M of o

0S1in the range of 10 - 50 and then

poured the mixed solution into a polystyrene dish (54 ¢ &t room temperature for 24 hours, After

that pulled out the mem

n water

LoV

,‘ \,mi u), snaker

and oven drying at 60 °C

1 3 hours. For PEGLE stabilized SF membrane

was prepared as des e ethanol treatment in the
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embrane preparing ove without colloidal s

and not has 95% ethanol reatment or the FEC

Membrane investication

and conformation structure were characterized

el |
WSorm

} and the Fourler tr.

' membrane

pH 7 in contact with 5¢ oin membrane (G, mg) at

hours, The decanted solution was r absor

1700, Shimadz

mbrane (D) by us

> the equation (1) ;

Where K is the water solubility constant equal e mechanical pr f the membranes

tester (mode

were anatysed using a univ

3. Results and Discussion

Getation of SF colloidat solution

Gelation of the

solution and the SFC solution with the 4% PEGDE modified SEC solution

rement of the mixed SFC sclution over times :

I the result is shown in Fig. 1. The

types of SFC sotu

iave duration times o gel formation less than one hour, with

maximum viscosity in the range of 4 e SF solution with PEGDE have

Fasand .22 Pa s,

sity equa mutsifier

in the colloid solution | tutions exiibit more rapid gelation than

ne preparation further,
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The cross-section

(3]

W
n
(]

Different types of the

membranes were prepat

reeze-drying met

observation it found that the SFC memibrane prepared by using SF colloid solution with 4% PEGDE showed more

sorosity and opened surface than the SFC membrane prepared b ng 95% EtOH treatment and the SFC membrane

ods and used oven drying at temper:

structure  studying  of  different type membranes were investicated by

the Fourier Transform Infared

Spectrophotometer {F in Fig, 4. It was found that the SF membrane and the SFC membrane

without stabilized

reatment or PEGUE madification exhibit absorption bands of amide | (C=0 stretching) at

1,658 cm™, amide I (N-H bending vityation) at 1,562 cm™ and  amide il {C-N st

ing) at 1,242 cm™, respectively.

These peat

lix and random coil structure). C omparning to the SFC membrane with 95%

EtOH treatment (SFCH

fying (SFC-4%PEGDE), all the amide

peaks show the red ; ide | at 1,627 cm™, amide Il at 1,521 cm™ and amide Wl at 1.234 cm™, respectively.
pasitions as et structure) [10 - 13]. For the secondary structure of the SFC

membranes wi

ure at 40 - 1 t found that

the SFC membrane with oven drying at temperature 40 "C and 60 °C showed position of peaks similar at wave number

v the amide {, amide It and an

around 1,658 cm™, 1,542 cm™ and 1,242 cm™ belong v de [, respectively. it indicates

that these SFC memiranes have structure. Whereas the SFC memibrane which ov

chrying at 80 °C and 100 °C show

“, 1522 T oand 1,236 cm™ of the amide |, amide Il and amide lll, respectively, These peaks

en oven drying at temperature 80 °C and 100 °C may cause changed

P structure {14, 15]. Although

anes prepared | sing oven dri

"C and

oY U

*C cause the membrane maore stable (from Silk
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Mechanical proper of membrane

From the mechanical studying of the membrane

>pared by using SF solu

lution (SFC membrane), the rmembrane which preparec

~nel ok
and e memo

modification (SFC-FEGLE), all types of the SF m

strength was determined by

strength of the SFC-ELO1 I membrane is greater than the SFC membrane, the S

UE membrane.

respectively. White

(percent elongation) of

ter than the SFC

membrane, the SFC-EIOH membrane, and the SF membrane, respecti

a 3L

Moreover the Young's modulus of the SFC-

EtOH membrane shows

the SF membrane, the SFC membrane, and the

SFC-EtOH membrane has

> the SFC-PEGDE membrane h

a
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Table 1 Mechanical properties of the membranes.

Mechanical properties Membrane types

SF SFC SFC-EtOH SFC-PEGDE

ensile strength (MFa) 55.40 56+1.8 64.70+3.50 32.80+4.20

r
[N
&
3
i
w

-

Young's modulus (MpPa)

134.20465.40

o

Conclusion

This st

dy showed the preparation of porous sitk fibroin membranc using emutsion method developed. It can be

used to prepare micro-porous silk fibroin men

ility by stabilized with EtOH treatment or

PEGDE modification. The SFC solution used

s suitable for micro-porous fibroin membrane preparation.

C membrane

Because of the decreasing times in gelation compared

n a general method. The $ th 4% FEGDE

and drying with freeze-drying ided more porosity in

Using EtOH treatment, PEGDE

modification, and high t

B-

1 be transformed the secondary structure of the membrane to

eet structure. solution with 4% PEGDE, the

highly flexible. Thus this method can be used to prepare

use in medical applications or in biological material a ations further.
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