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Figure 1 Representation of the mechanism of synthesizing PNIPAM nanogels via

precipitation polymerization method
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Figure 2 Representation of preparing pH/temperature dual stimuli-responsive hollow nanogels with

interpenetrating polymer network structure and their controlled drug loading and drug releasing
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Figure 3 Representation of synthesizing nanogels via inverse emulsion polymerization method
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Figure 4 Schematic of preparing nanogels via photolithographic micromould polymerization method

1R FR A Al 5 5 1 5 D1 2 TR A 3R 5 1 AL 1 S K T I T 11 B4 A AR S 00 A 8 i e A LA U
R FR BRSSP P O SR e R T8 il A T R DR AR R R BE R 7 Yeh &2 4l 7L 3h i
240 J 5 T K R S P A AR Y R R 0 T A 3 B 5 R S IR TR LT A TR & B IR DG BGRI IR 45 7R — i . 81
A HT 3R YL S i A 09 SR AR T, T 5 A0 e IR R AT O S Ik S L i A5 A IO A B A A L IR R R
AR R 11 288 40 i 20 K R B

2 F AR R B R KACH

X5 i R S R A W B K IR WGE i — o B9 T T R A W AR KL T B A o S BB O B2 K
S5 IR T NI SRS W 3 1 BE 8] 7 A SSIR A R L e A B GOKOK BERE . X RO 5 U S 5 5 i T
KIRBEA W AORK BRI o AR e T2 WU A W 9 KR - W HL BN T L SCRT 32005 15 43 S LA R L2
UUPE /sl LA/ S2 Ik « F 255 / S IRV AU AR 8L / S Bk i
2.1 iR/ RBRE

UUUE / SCHRIE S o g R p T (BB B 5 B2 25 07 36 f 58 26 70 1k 3R 5 1 D B8 A B8 7K 9 P
T RIE LA KL T o SR I 2R A 2 S I B S W A5 S I o oz (R 1 P9 2R 5 W) 7 A S IR 45 K AT ) A4



55 3 T N ST B © 35+

kKBRS, BA LCST MR WKERINIAE] I LCST L 1R R B A Wik 2 MoK A i v H ok
TE BN KL T R I 38 2o S8 6 S g A5 B 9N K K BE A . a0 Lo S50 SR VT B/ S BR A il a5 il KR RS
Y TN BL2F 4 R CHIPC) 20 B30 et B 00 08 o7 1 4 DK 7K e o At D 5+ e B = B3Rk % (DT AB)
FETE I PR A HPC (K B a1 H LCST(41°C) LA B IR . HPC 5t 23 oK 3 W b U3 ok B i 3R &
WAIKKLT  DTAB Ry HAR SRR R M . AR5 I A S B — 2 3 AR (DVS) , fifi iz 7 o HPC 43
TFHE 2 )Y A R A5 A o 1 A5 1) 40 DK K B e R A% 5 i 9 DTAB vk B HPC e B8 TR RN #4755 4%
A K. Xia 5 FE AN LA 0 £8 3 0 b i 75 HPC g4 K /K 8, H K/ 5 40 4 5 6 vk B L HPC
W AR AT OC . HPC KW LCST Bifi %5 /K %W h NaCl ok B2 (B i T f . 24 NaCl ¥k B AE 1. 3~
L AM SRR BV O Bl Y B = 0T HPC B RE U UE R T LR & W 9Kk, 85 H DV'S il i 52 Bk
J R 7= A ELAT SRR R 1 AN KK BE S . FH DV'S 838 B R il 4 HPC 40 K /K 8 i 75 224 pH =12 1) 58 B
ST ASH T A 0 M 443 T8 L A8 B e AR B A RS By Bk fit . Atk Cai 0% 1 5 X HPC
Ay TSR AT RO L A 0 4 T e T R R A R R B L O R R A e L LR R R S A . SRS AE
HPC /KW LCST Lh LIRS & A i 3R A N HPC 43 74 2Z [RE i3S BR 25 44 . A it A5 8] HPC
KK BERE . Shen SE7E Uk BT 1976 B (COKIF W T MA & Wi = 218 — & T (EDTAA) 2 BX A
il 5 HOBLAR Ry 70~80nm (1 pH 38 i 7 1 40 K K B8 B . I AN K K B S AE pH<T4. 8 B A IE HL e
FE pH>>5. 2 W4 s far PR K A BT pH (B A6 25 Ak B 4o JHL 3 T e i M B & 2k B . W SR TE TR SR 1Y
CS TR W A S 6 R 5 49 1) 5 ol e I, 1 B S o e el A B R RO L A A B S R A 4 K K
JEH I L N K K A K T R S VR B S BE K R 5 U B T K HOK i (Hydrogel)
DAL 33 o 61 2% 7 TR IR0 ARG
2.2 FH/ZEEE

XA R T SN A AN K K S 1) 3R B W A AE K R SRS A I 2 T I A VR T R S
1) FLAL 7 1 CHnLAEE $ FL Ak 2 50 ZL Ak B 2L Ak s A0 A LA 55 ) K O B 1) 3R 0 K L 43 WILE A L
Ve 70 v i B W/ O S R L FE A KV 1 S B ) o o8 K TG EEORE PN ) SR A W 2 I K AR SR R RN L R
T BLE RN R 18 VS S 245 B e AR b A3 BIOZE K TP I 9OK K BE RS . n SR A o T KA 2L AR R RN
B RLAE R, A W KW A AL R R el B e W/ O A 40 7L i s Ak F #O 2= R IR A g W/ 0 #Y
F ARG FLIR - B A B R AR AR /N O K KBRS . L 5 T s 2 K BH RS K I VAR R R U 4 T FL AR i 4
FLI SR 5 AR B MO B e S A5 B9 K B . Mitra 865000 4 R & 10 BT 25 R 15 7 B
TE B R 7K 5 T 53 OO A AL 700 v 08 A L i A S 56 390 i 45 0 FH 1 3 26 o 25 90 1 pH R e g P
KK EERE . TR A 2 18] B B2 B S I R A A B/ IS 8 2K V8 SRR R s T SR P BRI RN Y R £ A TR e A
75 98 K K BE IS AL A Wi M2 4y . 5 RO FLI SR B R 2L i O kY R R B L A I A L
e 00 LA RN Bl 2L AR R 3R 25 40 DK K B M 1 2 A Ay Sl AR R ) TR U

SR FH RS L AR 3 Al T K 2R B W KV W BCE AT LIS R TP B il W/ O B8 sz A L P38 et 58 166 B2 il A
BRI G AN KK BERE T . 32 B0 IR A W KV TRORY B s RS AL AR DL R R R Y 5 ) L 2 vk M DA o A
R HLAE /NI R K K B R o AN 38 30 325 T )y {6 ¥ AT 2 0 9 M 1 R T A AR G OROK B RS R R
FH MO A LA B AR A 7T 4] 4 90 K K BB 1 Zhang 2550 S I SOR AR FLAL Y 77 85 L 3 BI85 9 3B Ca® ™ Aok
6 Ca™" 22K I J7 A I HE T 35 T A 1 0 K K B S o A X N Ca™ S BRI 7 6 R b, R Ca™ 328
B 3 1 A5 14 0 K K B I S R L TR A S R T A B
2.3 BHAR/ZEE

Oy F A AR SR8 o Tl AR I AR A R OE R AT A T R R B B A T A R 1 R AE
(2t A 3R Bl 4 A e B VR ) A SR R L A VR KA B A AR, B
A8 5 R ) K T SR A W A sk 5 A AR 0 3R Bl s B 1 2R AR A K K BRI L A R K I R
14 ) PR AE IR AN FRE L 7 o R R R VR B SRR SRR B R AR R R . AN ROR Ak 2R 38 B O 32 B AR
Pl A 41T B A0 KK B IS LA Ak A S R A5 4, i BB 0 3 B AR e . R T A 3 Bk



.+ 36 - = ix ¥ i i 2012 4 5 H

Glutaraldehyde Solution

B 5 FL Ak /ST vk A A0 oK K BRE I A 7 18

Figure 5 Representation of preparing nanogels via emulsification/crosslinking method
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The Research Progress of Nanogel Synthesizing Methods

70U Xian-bo, ZHA Liu-sheng
(State Key Laboratory for Modification of Chemical Fibers and Polymer Materials ,
Donghua University , Shanghai 201620, China)

Abstract ; Nanogels with particle sizes ranging from 1 to 1000 nm have attracted worldwide attention
due to their potential applications in drug delivery, medical diagnosis, biosensor, bioseparation, etc.
This review describes the research progress of nanogels synthesizing methods based on their raw
materials, including polymerization of monomers with crosslinkers and post-crosslinking of polymers.
The former can be categorized into three kinds of methods: precipitation polymerization, inverse
emulsion polymerization and micromold polymerization. The latter can be classified into four kinds of
methods: precipitation/crosslinking, emulsion/crosslinking, micromolding/crosslinking and self-
assembly/crosslinking. Furthermore, the advantages and disadvantages of these methods are reviewed,
and some viewpoints on synthesizing the nanogels for biomedical applications are put forward.

Key words: Nanogel; Synthesis method; Research progress





