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Preparation and properties of CS-PAA/Zn?*
composite networ k hydrogels

JIN Zetian, CHENG Qing, MAO Li, LUO Lixin"
( College of Chemistry and Molecular Sciences, Wuhan University, Wuhan 430072, Hubei, China )

Abstract: CS-polyacrylic acid (PAA)/Zn*" composite network hydrogels were synthesized from raw
materials chitosan (CS) as well as acrylic acid (AA) and ligand Zn*" vig UV illumination method, and
characterized by FTIR, XRD and SEM. The effects of AA to amino group (—NH,) on CS molar ratio and
addition amount of Zn>" solution on swelling capacity, tensile properties, cytotoxicity and antibacterial
properties of CS-PAA/Zn*" were evaluated and analyzed. The results showed that CS-PAA/Zn*" composite
network hydrogel was formed using CS chain as main chain and —NH, as the first site to cross-link the
shorter PAA short chain, which reduced the generation of PAA and formed the first network. —COOH on
the short chain of PAA was used as the second site, which utilized the dynamic metal coordination effect of
Zn*" to form the second network. CS-PAA/Zn*" composite network hydrogel exhibited a relatively uniform
and flat outer structure and an inner structure rich in piping spaces and pores. Under the conditions of 1.0 g
CS, n(AA) : n(—NH,)=1.0 : 1, 0.01 mol/L Zn** solution of 4.0 mL, the CS-PAA/Zn*" composite network
hydrogel obtained showed the strongest swelling and stretching ability, with the maximum swelling degree
of 87.2% and elongation at break of 331.265% in pH=1 solution. Meanwhile, the CS-PAA/Zn*" composite
network hydrogel displayed good cellular (MDA-MB-231 cells) activity and antibacterial (Escherichia coli)
properties, with the lowest cell proliferation rate of 327.9% and a diameter of inhibition zone of 5 mm.
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100 mg T %) KBr FLo-HIFEE | SR J e AT 85 4 1) 3 R
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Effect of pH on maximum swelling degree of
CS-PAA/Zn*" composite network hydrogels prepared
with different n(AA) : n(—NH,)

Fig. 1
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Fig. 2 Stress-strain curves of CS-PAA and CS-PAA/Zn*"

prepared with different addition amounts of Zn**
solution
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Fig. 3 FTIR spectra of CS, CS-PAA and CS-PAA/Zn*"
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T C—O0—C HM 4R, 3 FkRS7EILAR YA
W, HiEtRIem e As ik, RGO kER CS
FERA W, DA R AT 4> T it . &8 AT
R, CS Fil PAA st 8140 EAEF 45 5T K
BERE, SIAR Zn® 5REERE AL, I & T
CS-PAA/Zn*" 54 M 2% K EEIK .
24 XRD &#f
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a—CS
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Fig. 4 XRD patterns of CS, CS-PAA and CS-PAA/Zn**
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P . CS-PAA/Zn> & A W45 K BRI N B KR A

i, AU EHE 2N (K Sb~d) . &
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TR, A I B TR A Y K 7 R BE L PN
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FLBR B AR EE R R LIRS A, 3 SR K
JeAs 1 Ok
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Fig. 5 SEM images of CS-PAA/Zn’'surface (a) and
oblique cross-section (b~d)
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Fig. 6 Cytotoxicity of CS-PAA/Zn*" composite network
hydrogels prepared with different additive amounts
of Zn*" solution

ME 6 ATLIEH, SXTHAME, CS-PAA /K
W 5 o 40 M 4 A B S AR R A B B SRR
] 509.0%; MiBEE Zo® VRIS IE I, 40



© 2204 -

A% 4m 4 T FINE CHEMICALS

41 4%

TR HEAR)E F T, 24 Zo® WA 4.0 mL i}
Tl % CS-PAA/Zn™ & & W 25 7K B Jie Xof 20 184 5 Fr)
PO RE ST i, AMMOIG A RAR AN, R 327.9%, X
N, B#iTHRE Zo® &8 5] K AR 4,
S 24N 38 5 R A TR AR H 5 % R AT L
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Fig. 7 Photos of antibacterial performance test of CS-PAA
and different CS-PAA/Zn*" hydrogels
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Table 1 Test data of antibacterial properties of hydrogels
IR S-S54 A BB 44 /mm
CS-PAA 0
2.0 mL 3
4.0 mL 4
6.0 mL 5

T 2.0, 4.0, 6.0 mL 43R E Zo® IR AIMA R 2.0,
4.0, 6.0 mL %5 CS-PAA/Zn* K BEENE

ME 7 5% 1 °]LIFEH, CS-PAA KEKHAA
—EMIPTIERE ST, (HIGE 52 e W KB AP A0 A4
WA REW . S BIMEE; S5 A Zn* 5,
CS-PAA/Zn™ & A W45 K BEIE L4 T 31 B P 4L
W, TER T IEMEH B I, EA R R AR R
Zo* K O R 3 22 T B W K, Bk Tk
5mm, X FEIEYT Zo® WIERE ). X FE CS-
PAA/Zn™ B &M% KB A —EMPLEEE S, 7T
PIAE A B 1407 11 440 B SRR g B b ) i — 25 1 5

SUAMFRP M, A SCHl % CS-PAA/Zn* &
A M IKEED T 90% A IR &, &%
5T RBE KB VT B S AE WA A ML, e

TARSESHRFR BT, ARG T I ISR 5 ) 200 0 2 1
BRI o

3 #ig

(1) B LA E R FE R IR T RIS & T
CS-PAA/Zn* 8 & ML K EEIL -

(2) 1.0 g 72HBE . n(AA) : n(—NH,)=1.0 : 1,
0.01 mol/L AY Zn*" %MWM AR A 4.0 mL il &Y
CS-PAA/Zn> B 45 W 445 7K 6k B2 % ik i 1 NP M B
ik, 7F pH=1 B, BREIKEE 87.2%, Wiz
KR 331.265%, [FIBFARRE TR A4 ( MDA-
MB-231 41l ) WEMESHiw ( KIBFFH ) HEE.

(3) #145 CS-PAA/Zn* &4 M4 K EERE /D T
90% LA I TS M R FH i, & 1 570 RN 7K B e T I i
PS5 A YA AR LA, B T fh 25 3B B 4
REATR T 7K R 52 114 200 B 2 2 0 B JER i b

CS-PAA/Zn* 5 45 W 4% K B i il 45 05 v 1o 2.
HEREL S, WA, 16 A FVEKEER SRt
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