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Synthesis and properties of porous semi-interpenetrating
thermosensitive hydrogels
YANG Yi, LI Li-xia™ , LV Bao-he, CHEN Yuan-yuan, ZHANG Xin-xin, LI Chuan-wei,

WANG Neng, ZHOU Dao
(School of the Environment and Safety Engineering, Jiangsu University, Zhenjiang 212013, China)

Abstract; By using N-isopropylacrylamide ( NIPAm) as monomer, polyethylene glycol (PEG) as porogenic agent,
poly (methylacrylic acid-beta hydroxy ethyl ester) (PHEMA) as second network substance, the thermosensitive porous
semi-interpenetrating network hydrogels are prepared.Effects of different molecular weight porogenic agents ( PEG1000,
PEG1500,PEG2000) ,dosage of porogenic agent, crosslinker dosage and mass ratio of PHEMA/NIPAm on hydrogels
structure and properties are investigated. The prepared hydrogels are characterized by FT-IR, SEM, DSC, BET and
gravimetric method.The optimal preparation conditions are;m( PHEMA ) /m(NIPAm)= 0.25 (weight ratio) ,crosslinker
dosage accounting 2. 67% of total monomer, PEG molecular weight in the range of 1 000-2 000, and PEG dosage
accounting 40% of total monomer. It is detected that pore sizes of hydrogels are 10-20 microns. At room temperature
20°C , the hydrogels can absorb more than 60% of water in 20 minutes, and can reach swelling equilibrium in 90 minutes.
The hydrogels can lose more than 90% of water at 50C in 10 minutes. The lower critical solution temperature is

about 35. 8C.

Key words: N-isopropylacrylamide; poly ( methylacrylic acid-beta hydroxy ethyl ester ); porous semi-
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=98%) WA 5 T Iy (AIBN, &3 %0 99%) .2-
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CP) .~ HIEEF N ( DMSO, AR) JC/K 2Bk (e 2 4k
=99% ,AR) , E 254 A {20 A BRA 7 A 7=
1.2 PNIPAm/PHEMA 7. ¥ HFREHKERH
=4

¥ 1 ¢ HEMA 0. 005 g AIBN A # A 5 mL
DMSO A4 = B, 60°C K287 10 h, 52 W 45 9 )5
TEoK Tk 5 1 E R ICIT UE By, BRI AT 75 2R EE T M
W2 -B-#2 L1 (PHEMA) 7,

¥ —E HE 1Y NIPAm  PEG  BIS . PHEMA il A %]
—E N DMSO WS B 5 A AIBN IR & /5
WA N, BB EAE @ =1 mm W BAE b,
60°C 7KV BRIV 6 h, SN 25 3 Jim # B e B i, FH 2 8
TR 2 JABD AT AR R, BORHR IR 1 R,

%1 PNIPAm/PHEMA RIS

m(PEG)/ m(PHEMA )/ m(NIPAm)/ m(BIS)/ m(AIBN)/ V(DMSO)/
i

g g g g g mL

1 0 0. 0375 0.15 0.004 0.005 0.6
2 01 0. 0375 0.15 0.004 0.005 0.6
302 0. 0375 0.15 0.004 0.005 0.6
4 0.1 0. 0375 0.15  0.002 0.005 0.6
5 0.1 0. 0375 0.15 0.006 0.005 0.6
6 0.1 0 0.15 0.004 0.005 0.6
7 0.1 0.0188 0.15  0.004 0.005 0.6
8 0.1 0. 0375 0.15 0.004 0.005 0.6
9 0.1 0. 0562 0.15 0.004 0.005 0.6
10 o1 0. 0375 0.15 0.004 0.005 0.6
(PEG1000)

11 0.1 0. 0375 0.15  0.004 0.005 0.6
(PEG2000)
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