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Table 1 The development of microgels
Time Name Event
1934 Staudinger. Husemann
1948 Schuke.Crouch /
1949 Baker Schulz  Crouch s
1%49 Kat chalsky (PMAA) pH
1956 Scarpa PNIPAM
1978 Tanaka ’
1984 Hirokava. Tanaka PNIPAM
1986 Pelton PNIPAM
1988 Funke 1~ 100nm
S0nm ~ S*m
2 pH.
Table 2 The monomers for preparing pH and thermo-sensitive microgels
AA PRA
MMA EO
N, N- NDMA VME
N, N- NDEA HPC
N- NIPA N— VP
N- NNPA -2 MPEMA
N- NTBA VA
N- CPA AN
o (AAO) . (MAA). 4 (PAC) . N. N- (DMAEMA)
—COOH.—NH —CONH, s pH s
pH pH .
( ~ ) ’ pH ’
’ ° pH
21
. PAA  PMAA pH . Nagacka "'
2
PAA . 2
PAA .
. L . .
[23
s . .
2
, . . PNIPAM'**,
32°C ; ;
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; pH (—C00 ) )
. . VPIT AAc  MAA
sHoare "™ NIPAM  VAA( ) . (SDS)
pH MAA  AAc
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PNIPAM ; .
. VPIT PNIPAM
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. «C
T 200nm pH /
N> [ P(VCL-co-NaA)]| . (DLS)
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(SDS) . SDS pH
, pH , SDS o pH » SDS
. . SDS LCST
pH . NIPAM  NaA (lmol %) 0.5.0. 75.1. 0.2mmol £, SDS
SDS 3.6.5.3.7. 1.14. 2mol % NaA pH
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. 32°C pH>5
2.3 pH/
pH pH / ) . Hsive '
(D, L- ) (PIA) P(NIPAM-
co-MAA), pH / PLA-g-P(NIPAM -co-
MAA ), .- . JACST  pH
. . . LCST  MAA . MAA
7.5% ; pH=5.5 . . 37°C pH
5- 20%.
2.4 (IPN) pH/
(IPN)



© 16 2007

[ 3]
IPN . . ()
pH
Boullot ' PAAc [PAAm ,
P (AAc-co-AAm) . , AAc AAm
, PAAc [PAAm IPN . (AAc-w-AAm)
PAAc PAAm TPN , PAAc  PAAm
. . P(AAc-w-AAm)
3 KA
s pH / N . .
3.1
. pH
pH :
Kim " PDMAEMA  PEAAM ,
’ pH / ’ ’
(ST , , .
. Zhang ' P (NIPAM--MAA )
s VBi2. .
pH o ’ ’ pI—I
NIPAM ) ; s MAA pH
3.2
[ 8]
Morris ' NIPAM  AAc pH )
’ pH
L AAc P,
3.3



[45
Debord ' 210nm  P(NIPAM-@-AAc)

’ o ) pI_]> 5

] . ° pI'I< 5
4 %FIE

pH/

. , . (D

: (2)
H (3) ’

53 Sk

[10] Eichenbaum G M, Kiser P ¥, Dobrynin AV, et al. Macromokcules, 1999, 32(15). 4867~ 4878.
[11] Kawaguchi H, Fujimoto K, Mizuhara Y. Colloid Polym Scis 1992, 270 53~ 57.

[12]  ShiroyaT, TamuraN, Yasui M, et al. Colloids Swf B 195, 4(5). 267 ~ 274.

[13] GanD J, Lyon LA. Macromokcuks, 2002, 35(26). 9634~ 9639.

[14] Osada Y, Okuzmki H Hori H. Nature 1992, 355(6357). 242 ~ 244.

[15]  Berghreiter D E, Mariagnaman V' M, Zhang L. Adv Mates 1995, 7(1). 69~71.

[16]  Berghreiter D E, Zhang I. Mariagnaman V M. J Am Chem Soc, 1993, 115: 9295~ 9296.

[17] Bae YH, Okano T. Kim S W. J Contro Rel, 1989, 9(3). 271 ~279.

[ 18] , ’ s . , 200 31(2). 20~24.

[19] Pelton R H Chibante P. Colloids Surf, 1986, 20(3). 247~ 256.

[20] Osada Y, GongJ P. Tanaka Y. J MacromolecularSci. Part C, Polym Rev, 2004, 44(1). 87~ 112.
[21] Nagaoka N, Safranj A, YoshidaM, etal. Macromolecules, 1993, 26(26). 7386 ~73&.

[22] s s y ( ). 2004 3(1): 83~86.

[23] Pelton R Adv Colloid Interface Sci, 2000, 85(D; 1~33.

[24] Gihnyi T, Vaiga I Meszarws R, et al. Langmuir. 2001, 17(16). 4764 ~4769.

[25]  Wu G, Zhou S Q. Macromolecuks, 197, 30(3). 574~ 576.

[26] LiuY, Velada J I, Huglin M B. Polymes 1999 40(15). 4299 ~ 4306.

[27] Liu SX, LiuM Z. J Appl Polym Sci, 2003 90(13). 3563~ 3568.

[28] Kraz K, Hellweg T, Eimer W. Colloids Surf A: Physicochem Eng Asp, 2000, 170(12). 137 ~ 149.

Bae Y H, Okano T, Kim S W. J Polym Sci, Pat B: Polym Phys 1990 28(6). 923 ~ 936.
Tanaka T. Polymer, 1979, 20(11). 1404 ~ 1412.

Hoffman A S. J Coniro Rel. 1987, 6 297 ~305.

Kopecek J, Vacik J, Lim D. J Polym Sci, Polym Chem Ed, 1971, 9. 2801 ~ 2815.

Park H, Robinson J R J Contro Rel, 1985, 2. 47 ~57.

Tanaka T. Phys Rev Lett, 1980 45(20): 1636~ 1639.

Ricka J, Tanaka T. Macromolecules, 1984, 17(12). 2916 ~ 2921.

Vihola H Laukkanen A, Hirvonen J, Tevhu H. Eur J Pharm Sei, 2002 16: 69 ~ 74.
Tores Lugo M, Peppas N A. Macromolecules, 1999, 32(20). 6646~ 6651.

Justin D, - Debord L, .Andrew L.  Langmuis 2003, 19C18). 7662~ 7664.



© 18 - 2007 1

[30] PengSF, WuC. Macromolecules, 2001, 34(3). 568~ 571.
[31] Hoare T, Pelon R. Macromolecules, 2004, 37(7). 2544~ 2550.
[32] Hoare T, Pelon R. Langmuiz 2004, 20(6). 2123~ 2133.

[

33]  Jones C D, Lyon L A. Macromolecules, 2003, 36(6): 1988 ~ 1993.

[34]  Jones C D, Lyon L A. Macromolecules, 2000, 33(22). 8301~ 8306.

[35] LiXs Zw J Gw YL Yuan X H. Macromolecules, 2004, 37(26). 10042 ~10046.
[36] Kuckling D, Vo C D, Wohlrab Sebastian E. Langmuir, 2002, 18(11): 4263 ~ 4269.
[37 LoC L Lin KM, HsiueG H. J Contro Rel, 2005, 104(3). 477 ~ 438.

[38] , s . . » 2004, 2: 117~123

[39] Bouillot P Vincent B. Colloid Polym Scis 2000, 278 74~ 179.

[40] Hoffman A S. J Contro Rel 1986 4(3). 213~ 22.

[4]] KimE J Cho SH, YukSH. Biomaterials, 2001, 22(18). 2495 ~249.

[42] Zhang Ko Wu X Y. Biomaterals, 2004, 25(22). 5281~ 5291.

[43] . [ ]. : , 2003.
[44  Morris G E, Vincent B, Snowden M J. J Colliod Inter Sci, 197, 190(1): 198 ~ 205.
[45] Weissman J M, Subkara HB, Tse A S, et al. Science, 1996, 274(5289). 959 ~963.
[46] DebordJ D, Lyon L A. J Phys Chem B 2000 104(27). 6327 ~ 6331.

Synthesis and Application of the pH and Temperature-sensitive Microgels

ZHANG Qir}g*songl, ZHA Ijufshengz, MA Jingfhongl, LIANG Bo-run'
(1. State Key Laboratory for Mddification of Chemical Fibers and Polymer Materials, Dong Hua Unwersity, Shanghai 200051, China;
2 Research Center for Analysis and Measurement, Dong Hua Univessity, Shanghai 200051, China)

Abstract: Micogels composed of environmentally responsive polymers and solvent are able to alter their volume
and properties in response to environmental stimuli, such as pH, temperature, and are atiractive candidates for many
potential applications in numerous fields. The recent research and development of pH and thermo-responsive microgels
was reviewed, and synthesis and their applications like drug controlled release, separation and colloidal crystal were

introduced .
Key words: PH and thermo-responsive; Miciogels; Drug controlled release



