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Figure 1 Illustrations of the three types of LMWG-polymer combination gel system descbibed in this review and

complementarities in mechanical strength and stimuli responsiveness
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Figure 2 (a) the four kinds of polymer structure used in the mixed gel system;(b) the three possible interaction

mode for polymers doped into the LMWG gel matrix formed by LBG.
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Figure 3 (a) The molecular structure for methylmethacrylate-methacrylic acid co-polymer and LMWG gelator;
(b) the addition of polymer into the LMWG gel lower the nucleation rate and change the assembly path of the gel,

resulting to improved mechanical strength of mixed gel.
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Figure 4 (a) Chemical structures of succinated taxol and hyaluronic acid and photo images of the hydrogels in PBS
solution (pH=7.4) containing 1% (wt) of the succinated taxol (gel 1; without hyaluronic acid, gel II-IV: with 0. 1, 0. 3,

0. 6% (wt) of hyaluronic acid, respectively); (b) Dynamic frequency sweep of four gels formed at 2 hour time point at the

strain of 1% and at 37°C (pink represents gel I, black represents gel II, red represents gel 11l and blue represents gel 1V).
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Figure 5 Co-gelation and chiral transfer from chiral gelator BG to achiral main-chain polymers PSi8 and PCz8.
When polymers were doped in L-BG, P helical assemblies formed, when doped in D-BG, M helical assemblies formed.
Excited with 360nm linearly polarized light. the co-gels of polymer/L.-BG emit right-handed circularly polarized

luminescence, while PSi8/D-BG emit left-handed circularly polarized luminescence.
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Figure 6  (a)Molecular structure of the C3 symmetric gelator (TMGE) ; (b) Schematic illustration of anti-solvent-induced

instant gelation. When anti-solvent was injected into the TMGE solution, a gel formed instantly at room temperature.
TEM analysis revealed the formation of hexagonal nanotubes. When guest molecules were pre-dissolved in either
anti-solvent or TMGE solution, the instant gel formation led to the encapsulation of the guest molecules into the

nanotube with high efficiency.
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Figure 7 (a) dope diacetylene monomer into the LMWG LBG to form co-gel, the diacetylene monomer polymerized
under UV irradiation accompanied by the color changes; (b) CD spectra (up) and UV-Vis spectra (down) of
PCDA-LBG xerogel, PCDA-DBG xerogel after heating to 90°C.

AL AR EL AT AR T B IO O 7 SR TS S B I A R SR T f O L AR A WA S A S SCRR AR E AR

Yang % 8 WHGHE T & S M/ 77K BRI 55 008 W 04 95 43 1 K BE I 1 = AL BRI T A5 3 11
MoK BRI 1Y) 7 27 5 HE BG SR B8 /N 3 2K B8 S e 0 - 7K B JE AR AT BT 4 T T LS TR 2R g LU B 4 /N 73
TORBER AR 1T 2 20 7% AR BEIBEAN (U AT LA SRS AS ] B9 FE AR & i L mT LA oA 0 38 AN [] #) S ok 4
O SERR L NIERELAE N 25 W R 0 T-0F 5 T A A K BRI 19 25 ) S0 ORI AT O o 91t 2 BlOUAR #0272
OS5 RAE T BeR W] 259 7 1 5 /N o0 T BE RS 47 4 Z B AF A2 36 A LA . 3 o i /N 70 1 BRI 19 45
Ky m] LASE B 2590 73 5 B THOE AR AR o IR T I T8 SCAE Tl R N 1 K R R B AR W AT
(19 5 73§ 7K B 25 AT I 2 A TR » 52 1 O S 9 G 1 R 25 ) A 5 A X 245 0y ) T T
14 £ 22 75 T HL A AR R B4 A

Smith S5 8 1A — A pH R RE B9 /N 737 7K B A ER R A 5 W s 2 K B A 5 R
ZACEEIE ) o /NG T AR BRI T R 38 5 A8 V81 i 0 pH DA BB 38 TR P A5 38 194 . TAT R 43 7K B I 1Y
T B 38 2o T A v ST R A B 6 TR 0t 7 0 2% A BB I A AR v /N 23 R R s B ) o 5 T vk
HOIESSH BT VR AR A0 638 AR R WL A W B8 I A A7 A 2 B AR /N 73 1 B I e 40 1) A
R AT 2 ) L AR R AR 2 U] B MO e A W 2 RS . TR BERCAR b N T BRI AT SR AR
Xt pH AR SR e 87 3 e 2 PR I T S A8 TR e T LA R 4 /N 1 I A 2 i A RS 2 T
4 2 A L AEL R T U B oo 20 T BRI A AF T R A AL BE I TR R AT SR AR 4 36 5 LA e Bk 3 2 e 0 AT LA
0 2o iy B A SR i DR 3R ofe S LA R A B I A 2 vy gt e 4 /N 1 R 1 4% O 41T

B - Smith ZE4IE T 6 b/ 7 1K BEEAE 2% N TG R Al 521K g 23 5 7K B8R T R4 2% 1 B I A4
FU AP 8 BT i A3 B IR R W A T SR 0 R DA R IR 1 2R £ TR 4 T AR S A IR
A 2R AE T e 2 1 1 i 5 T DAk — 20 BEA T SO SRR & W . BT R 2 AR R T L i 30 5% 4 b 42
1] 58 S 't IR DX Jal . S5 30 22 Wl DX R I ) ) o UL AE R U L SR A I IR TR A SR B DX O I A 2 /N 3 T BRE IR v
3T TR TR I ) LI 4 DX I T B2 AT A A D1 IR R B4 DX T B ) R B — /N O3 1 R IR R ) TR I
R o X PIASAS [ DA P SR HORE 0 O TS FEAR R B 25 57 25 /N 3 7 SR D 25 1 B 0 B 5 G
TEA [ W5 DX A 9 AT O e BN 70 3 e et L RE RS £ AR I IR Y DX BB A7 7 I T £ 06 8 2R 5 10 2% 1b B8 i
DX, Qe AR R HEAT 57 1 0 L 2% A B R Wl DX AT ARSI 1 T 2 R 2 58 AT DL LR R A 7 SR BGE - X T T
VPR B B2 5 AR T - (1) ] LS BN i 7 48010 AN 7] 25 W0 00 47 AN [R) 3 7 2 3 B BIVRT LA IE 56 8 43 il
WIR A 2540 5 (2) Hh T 06 B R T A S IAE A oK RUPE b 1 245 ) DX e 6 DAY RGO 42 0 i B A5 AR R B9 4

10. 14028/j. cnki. 1003-3726. 2016. 09. 003



© 42 . = i T i Eird 2016 4 9 A

(B3 (3D A AN [7] (1 184 DX ] LA S BT AN [ 200 ) A Rk S5 A 42 ) o DR e A 20 R0 T A O i B B A AR ORI AL

K8 (a)/Ny TN T DBS-CO, H I /> T BN T PEGDM B4 T 4544 5 (b) 181 2 Ak 1 22 W4 58 K2 - 415 2 1L X 38
FEE 24k X8 (o) AR 24k IKIRAR 25 55 28 T8 5 (D 4 Ak X388 LU 50 45 5 5 YA A8 3 i Hh AS ] B 1] 60 s(e) o 3h() \24h(g) T Y
AT BORHMR D RE A5 T B2 S Al BE IS DX I8
Figure 8 (a) Gelator structures—low-molecular-weight gelator DBS-CO2H (1,3;2,4-dibenzylidene-D-sorbitol
dicarboxylic acid) and polymer gelator PEGDM (poly(ethylene glycol) dimethacrylate); (b) Patterned multidomain gel
consisting of nonhybrid singlenetwork region and hybrid dual-network region; (¢) the nonhybrid domain is easily deformed;
(d) the hybrid region can be removed intact; the diffusion of dye in the gel after different time 60 s(e),3h({),24h(g).

There is only minimal diffusion into the hybrid region.
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Advances in the Mixed Gels Composed of Low Molecular
Weight Gelators and Polymers

YANG Dong, ZHANG Li, LIU Ming-hua”
(CAS Key Laboratory of Colloid Inter face and Chemical Thermodynamics, Institute of Chemistry Chinese
Academy of Sciences, Beijing 100190, China)

Abstract: Gel, as a kind of semi-solid soft matter, plays a very important role as functional materials. Both polymers
and low molecular weight gel (LMWGs) are possible to form gels. However, they exhibit different macroscopic mechanical
properties and responsiveness on external stimuli. By mixing the polymers, even though some of them are non-gelator, into
LMWGs, the mechanical properties can be increased while keeping the responsiveness of LMWGs. In this review, we
summarized the recent research progress in the mixed gels composed of LWMGs/polymers (either gelative or non-gelative)
to show the merit of such mixed gels.

Key words: Polymer gel; Low molecular weight gel; Mixed gel; Self-assembly
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