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Fig. 1 Structure of clay-S and the dispersion of clay-S
platelets in water!'®) ( Reprinted from Ref. [ 18] ; Copyright

(2006 ) ,with permission from Elsevier)
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Fig. 2 Schematic representation of the formation for NC
gels using clay-S as cross-linkers; (a) stable uniform
dispersion of clay-S, monomer, initiator, and accelerator in
pregel solution, (b)) the free-radical polymerization in
pregel solution, ( ¢ ) the formed short PAAm chains

anchored firmly on the clay surfaces and (d) formation of

[22

organic/inorganic networks ! (' Reprinted with permission

from Ref. [22]; Copyright 2011 Wiley)
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Fig. 3

(a) Time dependence of swelling ratio measured for S-M Gels and OR-PAAm gel at 40 °C post-treatment 20 days

(b) S-M Gel in different states; dried gel (left, the water/solid weight ratio; 0/1) , as-prepared gel (middle, the water/

solid weight ratio: 4/1 (W/W)), and equilibrium swollen gel ( right, the water/solid ratio: 861/1 (W/W)) 2!,

(Reprinted with permission from Ref. [20]; Copyright (2006) Wiley)

VTV RE A 7 2 E B B B YL Ay BB T
M LW L-PN AR =TT B Xt 5 MG 14 4 51 52 ff i
WKAT D9 B B2 0, A BRLRE JE A 7K R I 9 51 o 1) - 16
VA I JRE i 1 ) e g D % 8 o g R IR
1 I A BT R A R SR U K S T R
975 %, B IR IE T AT S HIUAR P B A 13 R
NC-Gel. #H oA &b BH A 7K BE M , P I 55 52 ) 0 1 5
ERET 67% (155 kPa BN 5 259 kPa) , fifif
WREEET 49% (M 7.5 kPa #8n %) 11.2 kPa) ,
Ik — 2§ Y NC-Gel 75 535 5] v A ¥ Jik 1 A g
4 3~ 5 B2 AT BB R ol T AR R R o T/ B R A
FYAS R R 5 2L

FATE AR R T R R 5 ¥ PDMAA {52475 7
THEME 2%, R G 5T T PDMAA-i £ G 7E/K

AV AT A, % B 2 B AT 9 9 ik -3 5 Ik AT
R AE AN K AR S SRR T
T 28 B R 01 35 A T B — A i R K
J5 HIT IR 1B M, e 23k R I F- 45 (1 4 () ).
KR A 0 - 9 K AT 3 DT A i R o
i NC-Gel g —Fift 5 v it ST K B JC , R 2 b 470 465
S B T TR AR o 5 AR

[7) i} PDMAA -7 -+ 58 e B9 9% Bk 47 A T 20 44
FHILAF A B T 1M 8. A8 % NC-Gel
W 2% b 8k b R BB B TN B T o L
FORAEAR —-MHEEF(M Na™, K™, Li") 1y
NC-Gel 157K Ff#f 26 B b 3 R AF 375 Bk 18 75 Bk A7
HLHBIA Ca®t | Mg A S Z M E T 5,
NC-Gel 1B BAT R 2% , 5 Ak BiE 7 o 32 3 W) @40

H,O
A

100 I

i) 0.1 mol/L KClI aq
i) 0.1 mol/L LiCl aq

iii) 0.05 mol/L CaCl, aq
iv) 0.033 mol/L AlCl; aq

Water

Intra-clay/Ca2* and intra-clay/Ca2*

Time (h)

Fig. 4

. g
& £ 80
\% 50 3 60
kcl) § t _________
40 i
Aqueous
2
()( | | | | 0 f-solutions
0100 200 300 400 500 T

1 1 1
200 300 400
Time (h)

interactions

(a) Effects of changing water during the swelling test on NC5 gel under two conditions: (i) changing water at every measuring point

and (ii) no change of water! 2% ; (b) Changes in swelling ratio of NC5 gels in aqueous solutions containing various cation salts; ( (i) 0.1

mol/L-KCI, (ii) 0.1 mol/L-LiCl, (iii) 0.05 mol/L-CaCl, and (iv) 0.033 M-AICl; ), and in water (In all cases, the initial gel was an

NCS5 gel swollen to equilibrium ( W,/ W, = 52)127) (¢) Schematic illustration of ionic interactions between adjacent exfoliated clay

platelets and Ca®* ; (i) intra-clay/Ca®* interaction, (ii) inter-clay/Ca®* interaction'?”’. (Reprinted with permission from Ref. [25];

Copyright (2011) American Chemical Society and Reprinted from Ref. [27]; Copyright (2012), with permission from Elsevier)
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(a) The structural model of NC gel with a semi-interpentrating organic/inorganic network ( PNIPAAm: black; PAA:

green) ; (b) Temperature dependence of transparency of Clay/PNIPAAm/PEG ( SIONI10P6-z) semi-IPN gels'?! ( Reproduce by

permission of The Royal Society of Chemistry)
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Fig. 6 (A) FTIR spectra of the GO and the as-prepared
graphene/Fe; O, hybrid with the initial weight ratio of iron
precursor and GO of 1:1; (B) XRD patterns of the GO and
the as-prepared graphene/Fe; 0, hybrid with the initial
weight ratio of iron precursor and GO of 10: 1; (C) The
electrical resistivity of the as-prepared graphene/Fe;0,
hybrids with different FeCl; - 6H,0/GO weight ratios
(100:1, 10: 1 and 1: 1) 1**) ( Reprinted from Ref. [34];
Copyright (2011), with permission from Elsevier)
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Fig. 7 The formation of OC-Gels by in situ free-radical polymerization

First, the polymerizable photoinitiator HMEM is used to prepare photoactive PS nanoparticles. Then the

photoactive nanoparticles are used as the cross-linking agent to fabricate OC-Gels in presence of monomer

under UV irradiation !

WM A A HR 5 | A R T M R 2R T 1 S
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17 gL
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5 A LK h 75 206 1L/ ToHL 2 52 Bk A
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HE 7Y 114 Bk Jig 4 Ak — b 42 1y S8
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. (Reproduced by permission of The Royal Society of Chemistry)
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Structure-Function Integrated Construction of Nanocomposite

Hydrogels and Their Applications

Yan-hua Cheng, Meng-ge Xia, Zhou-qi Meng, Yong-tao Wu, Huai-yin Ren,
Yong-mei Jiang, Yang Liu, Zhe Zhou, Xiao-ze Jiang, Mei-fang Zhu"
( College of Materials Science and Engineering , State Key Lab for Modification of Chemical Fibers & Polymer Materials ,
Donghua University , Shanghai  201620)

Abstract Nanocomposite hybrid hydrogels (NC-Gels) are a topic of intense interest at present because they
combine the advantages of the organic component and the inorganic component into one material. The NC-Gels
offer prospects for application in diverse fields including mechanical device,drug delivery, tissue engineering,
etc. We have been focusing on constructing NC-Gels with tailored functionalities by controlling over the cross-
linking agents, polymer components and hydrogel network structure. A series of NC-Gels were developed with
surprising mechanical properties, multiple functionalities and even smart sensitivity. More recently, a facile
approach was proposed to fabricate organic cross-linked hydrogels (OC-Gels) and hybrid hydrogels ( H-Gels)
by using photoactive polystyrene (PS) nanoparticles and functional hybrid particles ( H-Gels) as the cross-
linking agents, respectively, which provides a platform in building up complex systems for the smart hydrogels.
The applications of these hydrogels were also explored in area of the biomedical and smart sensor.

Keywords Organic/inorganic  hybrid, Nanocomposite hydrogels, High mechanical properties,

Functionalities, Multi-responsiveness
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