510 0] [

S

2012 4F 10 A ACTA POLYMERICA SINICA Oct. Nzolg
FHKBERNEESAERENA"
BEE ORI BAR BELTT O BXRH
(RVFT R MR ARERE SRS > WERA%ER  RI 430070)
W OE T KBRS BIESE U, D HE R T o 0E R R s i A e L 7E T R

ST 3 A s o R RN SRR 2 A P A5 D TR X B T B N TR R, T K B L N T S 4
SRR 2 A R Wy R 2 AR BB BT ST AR A T R O e R R R T 4 5 R LR K BRI
I LI % LB A TR 5 T B ER R AR SCRER T T K B B A 5 s, B LR LR DL H R BY R TR

Ul IR T H AR K R
X OKBER, T, BERA T, A%

KB e 52 LA K Ry 43 HOAY o ) — 2R 3R R}, LA
HOPhRR B Wy AL 2 PE BT, BRI B B L =
JUTAS R B K, AT DLk A= % 22 5lAS 14 252 1 (R FR
FIAE AL HAE R Z B AT Z e w .
it B e PR A ) o g AR S VR ] B A e ] L
TREN/INY TR BRI, T 5 4 T U6 M 2 3 1 5 4%
Tk 22 1) 1 A 2 S i ) BRAE R LA =428
R 235 A ) 5 K A, 2 b 3 R0 R 05 43 T 4% T 2
M Atk R AR R, RE S X A R R R
g 1 PR A Ak 1) R BE TR K B R, R LA A B 2
AR 1K 4 P A 8 T £ A2 5 i H R, o
MR pH AE R 7 BRI O R B RN /R i
S El LA 2 1 B0R%, I 7 AR AR AR Y 3 e
KB O Bl TR EE HA TR
PR A S U A8 T IR A B R . R A
— K B R R 4 B SR AP A R R 12 B SR
BOCIER E R, Bl T KB

FHEARFEEAN BN Z — L% Y
2 B GUE  pF Y SE B & s T T HEAE
Amd BT EZEEL, SFHEMEXHTFHELY
TER AR FRE BT3B T PR RON & B T
FHRLS 2 AF R 21 i 428 B IS BR i BE g O i T P
P 7K B TS P AR R 1 T 8 B 38 U
WS B HOE J m), 7E X — 40 s AP, H A f9 Yashima
PR A E g Smith AT R T — &R 5
9T TAE  $& 1 7 200 & s T VK BE I 09 07 s, OF

AT T RS L BE Y 45 R R 3R T K B I 1
WA T 28 s DTk 38 kN B T A 4l
BEARAT I T 7K B I, DR EG €8 0% AT ) 4 1k DA
JIZ BN R S 30 W A X — S ) A S
5 [RII , Yashima B ZH 0 75 2003 4E 27 YR GH
T EA TP N MR RS YK R, R T T
R AWK EE I A 58 B AR SC 3 B A 3 L AR
FPE K BE IS B B 9T T R AL EE DN o KB i
I F KBRS B A ok B TR TR /N4 TR EE R
W A B R M T R e R i AL RE I IR &K
Wil J5 A0 28 T TP KBE I i E H BOIR O R T
AR K Ty ).

1 F KRR B & &

0> T R/NIEAT 50 28, BRI AT L 73 4 71N
O3 KR IB A 5 K BE . T K T B A 3
1 R RN, B /N TR R PR AR R P
A HA TP 1 A 2K BE IS /N o35 K B
Je o B A AR R PR iR R KR EI Y, B
A7 B R AT LA S s e
JE A B A T, N 1 R DY i B AR L A
FanEE Ry R A o HER g K L
L a8 1 4 AT AT R ) A AU AT S ALY
HED I8 R T 4, i — 2 A 4R AR I,
IR ZIE R o T M. B, %R 7 26
4 7K e e B AT AR e ) T R 0, Al Ui o pHL L il

i A2 0 T 5 ML BT GE 52012-04-01 Wichi ,2012-05-03 &5 5 [ 58 1 AR B 2k B (245 51073123 ,51173142,21104061 ) BT ) ST H .

s 30 K & A\, E-mail ; suntaolei@ iccas. ac. cn
doi:10.3724/SP.J. 1105.2012. 12090



10 3] R R T MK BER Y A 5 R S 1083

JEE KU R0 2EL 1SR DR 3R A ) B PR AL BE T K
W, REZB/N o1 BERE A T # BA T, ik £
BORA TR BRI DA 7 18 5 e 50 b i B AR AR
F T8 104 B e s B AT P o iz B AE 20 it 42 80
AEAR, Boekema %51 FH Ttk 5 I TH - 4 M
FAB YRR TRk, 55 T A 8 E A RO0
ZERE RNy TOKEBER. BRTE 2 KB T K
(8 TP/ 35l LU O B8 I TR 1, 5 i 2 A A
Yy, @R 2 IR AW, BRI & 0 45 sl i
BERE 7 BT /N o T K BE R B 22 K R
.

() B, 1) TR J5e PR - A LA il 7 21 1 v
Oy FKBERZ. 2009 4, Smith &5 I A S(R) -
A i 8 PR A 5| A 50 ) A TR R A2 3R A BB, R
TR G WAL 75C T ,2% 1 3R BE 7 W b %
HUSFHE) T BRI 5250245 RAESE , X AR5 i A
K B B A B e s 3E v nT T TR
(1 29 280 0 1l 2 2 S S g AR s K B R A i
e v A A ] A ) B TR LU S5 A P RE AT
ZE

— BOR UL, T R 2y K BERE AT LAE i A
S RAT R, o7 i ) ) B2 I BN e o3 T T R
S A JEE R I F2 BE 3R 2003 4, Yashima 11 [R] 3 H]
F A 2RI 0 T v O T PR A SRR K
JBE , & X AR S B Y e 28 BAT T i R AR 1%
VRAUA SR AR 09 K 2 1 5 AR TR 0 M S D

\ﬁ“/},, NH,
OH

N
(R)-2
ONa \ _ Addition

() 9286 4 B, i 5 35 e A A T, JHG M3 4 F
P33 ARG RO PR B T AR E PERE L S 0 T
PERS 4 F R BEIE . R vl LA BT 12
T RE A R 12k il 4 FL A L2 16 P R K BEKE, &
AALAT LT T 40 8 U ik T ARG A=
FORE IR IF R T I o 7E R A WK BE IR &R P
AN IBTREAR 189 K37 R T )T 1 43 7 7K BB E 114 A
.

2010 4%, Du %81 F S 7 5 PR 5 I iz 0 — Fob
WA 1) e 2R W 7 ] 2 R RN A2 B R B A R
BEL, 45 2 7 BA OGS MR RS WK BEIE. [ 4,
Liu 25100 &5 T B A U5 R 3 A W B 1) B RN
R TR M T Jhe 7K OB JEE 2% B JEE R R TR S TN TR ) T
Wi B A T X S B DY AR Y T i fig
1, nDR T PR LR 1 o3 2 A Al Al.

TR BEIE I 52 7 22 R B 52,
5 JE AE) S50 BT 1 25 ) 2 5 W) L B A RE ) 0 32
R LG T T SRR R K ES. B
25— SE SRR A Y BE R P 0 T M A 4 R
AR AR R R R 2= OCHE EAYME N,
T AE A [ 18 B e A 2 ey, HC 2 i) 7 = 4% A A [
WFSE R B, T B R(S) -BRIEJR 3, B AT Y 4l X bk
A A K BT T8 A 14 56 e 8 0 8 el 43 3 1k i 1
ﬁi‘—jﬁ“” . ‘]Z:‘?Ifﬂﬂ%“m 1r Phenylalanine: Cu(1I):
NaOH B EE /R b Ry2: 1:2, Lk e Phe-Cu(11) ) &5
0.7 % (NG LT 8 G S R T SR 1 6] B A

I v

N.
\@(ONa

0 h-poly-1-Na

poly-1-Na Photograph of
| MNANAT RVaV oV, Vg gel,-h-poly-1-Na
N N
};ZNO\/\ RN \©\fo \©\fo
5:=OCHCHO- ONa

5:—CH,(OCH,CH,),0CH,—
DMT-MM/Water

gel,,-h-poly-1-Na

ONa

e

HN
O

.
b |

N N
l |

Fig. 1  Gel synthesis by cross-linking of h-poly-1-Na with achiral diamine (3 ~5) in the presence of DMT-MM in water

(Reproduced with permission''*! ; Copyright 2004 , Chemical Society of Japan)



1084 2

=

?

i 2012 4F

%

it i A L (ee fH) SR HEAT (1 BE IS AL S5 50 & I, ee
(ELE A, B 5 TV Il 6 e, i 4 D 2 1% 114 41 T 1 D)
RHEIE B . Hh ot & BRAT L a5 me A 8
P SR s il JRE JE 40 2 . — B R 8 4l A o ke {4 D i
PERE B T LM BE MR, SR it B 4b. Zinie 15 H
[ 1 BT — el R I IR T, AN I e
2 4l % e i O 20 BE i M A 4. 2011 4R,
Yashima 25 % B, & A B-FF MRS 5% 5 (19 R 2% 2
B ALRETE (S) 2K & e e #8320 mg/mL B A4
RETE K 8 . At AT 0 — 25 T — R G0 X He T
YE 855 (S)-HN(R) -5 2 Jie iy ] 8 & B, b
THHE MR A )W B Y L I (R R 4l (R) -K 2
Jiie WA BB T B I5E B, vh DR HET (R -2 2 fhe ot 68 i
(T LT AT 52 . 3 3k 1k 32 AT A o] 2% 75 3
B — TR K EE I, 7E T M 2 B U HL A AR 5 1
L A1

16 BE BE 4y F B9 ST MR A % U7 1E, 2001 4R
Shinkai A1 H: 7] 55 ' 38 i BF 58 — £ 5 A 6] 57 ik Ak
SO A BRI A P B B TR T, & B B ST (R S
537 i B 56 1 2 TR 8 9 N T, 2 1 ol 5
JE AL RE 0 7 A= 5 3 B AN TR]. 52 56 % I R AL g
T ) 43 R A 1) T LA — 2 65 4 HE 5 R R A
—HB o3P BB UK =2 14 B I PR DU A 1) T R AT 4 HE
G, SO R RV A B AT, R R AR 2 T O T
BTt 5 55— 43 DA & 43— PN A0 T R UK A
5 1 IR A B AR B TR T A S D F
U K BLFME T TE B RS LA B S
S HogE A g

TE 531 (9 3 B K P J7 T , Jung %' 3 5 76—
Tl 2 06 e TR 1 14 e i 5 A — A5 T R A K
TR FE UV O BRI ST SR AT 0 B i Ak S
0 & B, B K B4 B B TR T AT LA B 22 R G i ) R
T AR BE . 38 5 254 nm f 28 AN R & B, B AE
540 nm Ab 7= A T AN W 0, 5 B B A O
FE s [ ) 348 T A8 58, P L BT ot R AP OBR 5
AW e B A T B A RN SR 1R — 4%
B, RAEREEEER, FH o ss, mH R
AR B U TR S5 R T B T — A AL B 4 T
B LS. R TRATT A T R A WK Y i
Fhrp, T B R ) —.

B T F F 5450 0 R 22 Ak Tk R
(T IR 52 B — s Hh BLIR B R 2 A9 52 0. BF 58 &
B+ 35 43 AF T 0 KU 5 38 5 A o ) 3R R g s el
LAF S A BT MK B e . 4940 Shimiza 257 % B

i3 280 nm AN EIE SR B AR, T L
187 4 T 4 068 I T T — o LA 4K 25 1 T
TR K BRI A, 2 THT 395 4 700 A 8 R R e 1
SIEE T LI pH R R SR
N 968 e AL RE 0 ) T B PR K

2 FHKERWBARTERFZN
T 55 By 1 =

TN T K B I T2 Rl 1 R S A
2H 2 TTF BB . T AR R, 56 T /N4 Tk g e i 1 4
SEHLBE Y2 BE ST, O i AR BT Ay =
B SRR AT B 1 44 9 e T s R 8 A A
HAEF (A ), 515 3 4%, B R 41 4 25 10
FBAY T AW 3 SR T 7 i M T 202 T I 4T IR
() 290 K A5 TR 5 5 S 2 K A IR 2 ) A %, A 5
W, B 7R 57 £ 25 B 45 4, DT 75 38 2 0L 25
(g et e T

% TR TR BRI B T2 5 B BEIE 1
B T A R e A A v
T XREEAE. Aggeli 5 @S JF % T — R
FH T 7 T8 2 1A 2 B8 I R 7 D1 o T 1 K Jse i 2o 7
(B 2(c) ~2(f) HIREHEI, B 2(c') ~2(f) K
XL FHE TR HE B ) L R AL L B- B B 4 Y £ ik
S HIF TR G, G A S LA TR £ A A R A S A
(a.b) s TEF W, BRIk 2 B0 408 3 B D JE 1A
] B U, 1 2 0 I S 28 R 45 4 () (3
A AU A [R) B 2 T A 27 285 4 2 B AR AN R Y
FHTEA - S R @) 5 4 ] 19 4% 1) S 4k 15
FHEL R 51,8 B OUR B 64 —— By (d) , [ @
[ T 7, 5 4B 3 PR IR 4T 2 () 5 JRLAT
£ 9 R A S R TR 5 40 O I B 4T 4 () L X
— T MR £ B R R T TS T A A
e R A T e i S B, LA T R 5
.

BB IS 14 TR T S T L 3 i 7 52 3 2% 1 R A7
P, BEMS S B T — R O £ K2
fig P, B T AR f pH 3 BB PR OB I L T
Pk R R X 7 B 2 B pH (B R TR, AT 20 25 R
[l ) TP OO 25 4 (1 3) . fE pH (BN 2 19 4 1
AR BN TR A B A 40 R OW 45 4. pH (H
Sy 7 B A B T 1 R 4 K, 4k 4 A5 e pH
Sk, 7E pH (0 10 B, 7K % i 52 30 A RDIR 1
TOWL5 4, pHL B S 11 B D) A5 j T 38 2 bR B 0L
2 F.




10 3] R R T MK BER Y A 5 R S 1085

(c) (d)

k 2 ? S 3
Rod-like monomer % %
S =
- -
Monomer Tape Ribbon
(b) ©) ()]

Fibril Fibre
©) ()

Concentration

Fig. 2 Model of hierarchical self-assembly developed for a peptide hydrogel'®®! ( Reproduced with permission;

Copyright 2001 , Proceedings of the National Academy of Sciences of the United States of America)
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Fig. 3 Height AFM images of hydrogels obtained from different pH solutions: (a) pH= 3,(b) pH= 7,(c) pH =10 and (d) pH =
111%) ( Copyright 2011 Wiley-VCH ;Reproduced with permission)

Fig. 4 Effect of different stereochemistry dendritic peptides on aggregate morphology using SEM: (a) = L,L,L dendritic peptide, (b) =
racemation of dendritic peptide, (¢) = D, D, D dendritic peptide, (d) = L, D, D dendritic peptide; (e) D, L, L dendritic peptide'?’
The white bar represents a distance of 100 nm. ( Copyright 2004 Wiley-VCH ; Reproduced with permission)
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Fig. 5 SEM micrographs of the hydrogels: (a) PEG-0,(b) PEG-1000,(¢) PEG-1500 and (d) PEG-6000"% ( Copyright 2011 Elsevier,

Reproduced with permission)
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(a)

@ Sol particle  protein

Fig. 6 Scheme of protein encapsulation in the silicate matrix
during sol-gel polymerization: ( a) formation of sol particles
during hydrolysis and condensation, (b) addition of protein into
the sol and (¢ ) the growing silicate network traps protein
molecules' ') ( Copyright 2002, American Chemical Society;

Reproduced with permission)
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Fig. 7 System for chiral induction in gel-phase materials!**) (Copyright 2005 American Chemical Society ; Reproduced with permission)
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SYNTHESIS ,MEDIATION AND APPLICATION OF CHIRAL HYDROGELS

Xing-xing Shan', Wen-rui Chen'?, Guang-yan Qing', Tao-lei Sun', Jia-heng Lei’
(' State Key Laboratory of Advanced Technology for Materials Synthesis and Processing, Wuhan University of Technology
* Department of Chemistry, Wuhan University of Technology, Wuhan 430070)

Abstract Smart hydrogels are one kind of soft materials adopting water as the dispersion medium, which
could respond to the external changes in the surrounding environment, such as temperature, pH value,
pressure, solvent, light or electric/magnetic field, and further induce reversibly continuous or discontinuous
volume phase transitions by absorbing or squeezing several-fold water out of themselves. In recent years, chiral
hydrogel emerges as a new research field and will find broad applications in chiral recognition, enantiomeric
separation , controlled drug release and microfluid devices, which have become one of the research focuses in
the interdisciplinary fields among material sciences,chemistry and biomedicines. However,how to obtain chiral
hydrogels with sensitive and accurate responsiveness, well-defined nano- and micro-structures, as well as the
controllable formation process,have become the critical points of research. In this review,recent progresses in
chiral hydrogels are summarized, including various preparation methods to construct polymer hydrogels with
three-dimensional network structures or small molecular hydrogels with helical structures, as well as some
vagarious gel formation process in which chirality is transferred from singular molecules to nanoscale
architectures and macroscopic behavior of hydrogels. Finally, the applications and tendency of future
development of these materials are introduced.
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