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The Application of Chitosan in Polvurethane Microporous Films as
Anti-bacterial Agent

QU Jia-le', WANG Quan—jie”?", JIA Jing—xia’, TAN Sheng—long
(1. College of Resource and Environment, Shaanxi University of Science and Technology, Xi’an 710021, China;

2. Department of Chemistry and Chemical Engineering, Y aitai University, Yantai 264005, China)

Abstract: In this paper, the polyurethane microporous membrane was prepared by wet filming method with 2.5% (in

mass) as porogen. Based on the above work, the influence of chitosan on the polyurethane microporous membrane was

studied. The results of the study indicated that the chitosan showed not only reliable porogen properties, but also out—

standing anti—bacterial properties.
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Fig.1 Polyurethane microporous membrane preparation process
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Fig.2 Moisture permeability cup and its accessories



3 47
2cm
48h i W ™
i 4.8
2cmx2cm . —
- 4.4- \
20°C : vl \\
Vis Pr .
7= WWo s 100% PTSe a5 1o 15 20 25 se
W, 3% 31T 40 B/
- W-W 3
= p XQSX 2) »100% Fig.3 Effects on the tensile strength of Polyurethane microporous
membrane with different chitosan content
% 490 n
I— % 485
Wi g = 480 .
Ws—48h g S N
g om? ;_z, 475 - .
Y2 o 470 o L]
=
D— cm \'
= o s 5 2 465 7
225 B A MILILIIE b A SE S
Nova bl
Nano SEM 200 15kV o0 os 1o 15 20 29
. SRR 5L/ %
% & =5 ER AN AR X 4
22,6 mRAF LR A ]‘iﬁ]béﬁ M Fig.4 Effects on the Elongation at break of Polyurethane microporous
AATCC membrane with different chitosan content
° 18 mm
3 4 o
0.85%
0~4°C - 18h
0.85%
_18h ~18h
18h °
x 100% 3.2
_ ((077 _18 h
UO” 5
% 100% o
3.3
3
3.1 6



48 23
20 um
460 /I "
L]
l”"’ﬂ” o
— 36
/ AATCC
/ -
2% o
-
o
T T T T T T T
0.0 0.5 1.0 1.5 20 25 3.0
% JEWE T 0% 4
5
Fig.5 Effects on the permeability of microporous membrane with ~
different chitosan content
Y
10 n
/ ’
/-
9 -
180 /-
E o I_____“““./ .
=
sl 160
8
R 7- 140
o »
6 5 120 /
my
) u
= % 100
5 T T T T T T T T T T T x T
0.0 0.5 1.0 1.5 2.0 25 3.0
7 B R A B % 80 - .
Ve I i QT E R /
6 /-/
Iig.6 Effects on the softness of microporous membrane with 604 m
different chitosan content ' T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0
o 76 SR T A A%
3.4 7
7 Fig.7 Effects on the Hygroscopic rate of microporous membrane with
different chitosan content
o 724
70 /-
5 LR ]
66 —
o
= 64~
Ny
jin 62 - L]
= 60
58 /
o /
56—
35 SEM N
9 SEM 0‘.0 ' 0‘.5 ' 1‘.0 ' 1!5 ' 2‘.0 ' 2’.5 ' 3‘.0
e S0 TR A B %
3~11 um 8
Fig.8 Effects on the porosity of microporous membrane with
o different chitosan content




49

a 0% b 1% ¢
2% d 3%

a: chitosan content 0% b: chitosan content 1% c: chitosan content

2% d: chitosan content 3%
9 SEM

Fig.9 When different chitosan content polyurethane microporous

membrane SEM section graph

10 2%

Fig.10 Bacteria concentration in eluate of Blank sample (left) and

polyurethane microporous membrane with chitosan content 2%

o SEM
3~11 pm

(1]

[

2005 12 170-172.

[2] . [J1. 2005

10 30-32.

[3] . — [

2003 01 11-16.

[4] LVF XEsch R E.Novel nasal secretion collection method for
the analysis of allergen specific antibodies and inflammatory
biomarkers [J].Journal of Immunological Methods,2010,356
(1-2):6-17.

[5] . PU [

1997 12 1 31-34

[6] Nguyen TD,Solomon BA.New one-step process for preparation
of  microporous  composite  polysulfone/polyurethane
hollow-fiber membranes[J].Desalination,1993,90(1-3):3-13.

[71 Zhu Y-Q,Cheng Y-SLi M-H,et al.Comparison of Tissue
Reaction with Three Different Endografts Used for Exclusion of
Carotid Artery Aneurysm in a Dog Model[J].Journal of Vascular
and Interventional Radiology,2009,20(6):791-798.

[8] Yuan ZDan-Li X.Porous PVDF/TPU blends asymmetric
hollow fiber membranes prepared with the use of hydrophilic
additive PVP(K30)[J].Desalination,2008,223(1-3):438-447.

E] : N
2003 4 71-74.
o . [ 2010 5
50-53.
[11] . [

2006 23 4 32-36.

[12] La Mer VK,Inn ECY,Wilson | B.The methods of for ming,
detecting,and measuring the size and concentration of liquid
aerosols in the size range of 0.01 to 0.25 microns diameter [J].
Journal of Colloid Science,1950,5(5):471-496.

[13] Elder T,Strong J.The infrared transmission of atmospheric
windows [J].Journal of the Franklin Institute,1953,255 (3):
189-208.

[14] SJD van Stralen.Heattransfer to boilingbinaryliquidmixtures at
atmospheric and subatmospheric pressures [J].Chemical
Engineering Science,1956,5(6):290-296

[15] . -

[ 2009 38 11 9-12.

[16] . [M]. 20086.

[17] Sun D,Lee RE.Solid-phase synthesis development of a
thymidinyl and 2'-deoxyuridinyl Ugi library for anti-bacterial
agent screening  [J].Tetrahedron Letters,2005,46 (49):
8497-8501.

[18] .
[ 2010 05 28-31.
[19] .
[ 2010 10 1020-1025.
[20] .
[ 2010 265-270.

© 1994-2013 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



