8% HoM » 5l W 5 2 # Vol.18 No.5
2004410 A CHINESE JOURNAL OF MATERIALS RESEARCH October 2 0 0 4

AR RFRISCEX PVP M RR0HISFIMERE

BEHE HBE 238 EAEL
(EEA¥)

M E ARTFEANSHENKZ —HARLR=HESRY (PLA-b-PEG-b-PLA) fy4:4
FTRERRACEAH, HUBR R TH (AIBN) H3I%H5 N- ZBEUSEE (NVP) REHIE T 5
B FTRERASIC IR RS T IRERN PEG M40t Rt S8 BEm K 1 SRS B & A4 T Boxd bt
R RKE, B AR SRR, VTR T XBEMR G ERERE. SRR METNARSTRY
B, SCBON B ERERE BRI BEE SRR & BN, EADSI KR/, ARk, B AR
DT SRS PR IR/, B SR 4 TR, PRI VK SR AR £ 3 R, X REARAERE RO BT
RRY, EFRATHIRAT R R B R R, 7ERERESS BRI B .

KB AHES THOR, SRR, MR, B PVP, HAs
HHE TB324 XEHS  1005-3093(2004)05-0511-06

Preparation and performance of biodegradable crosslinked
PVP materials

JIAO Yanpeng HUANG Jingwen LI Lihua ZHOU Changren**
(Institute of Life Science and Technology, Ji’nan University, Guangzhou 510632)
* Supported by National Natural Science Foundation of China No0.30170272, and Na-
tional Key Basic Research and Development Program No.G199054306, National Hi~Tech
Research and Development Program of China No.2001AA625050, and Science and Tech-
nology Project of Guangdong A302020104.
Manuscript received November 21, 2003; in revised form April 2, 2004.
** To whom correspondence should be addressed, Tel:(020)85226663,
E—mail: terz9@jnu.edu.cn

ABSTRACT A series of biodegradable crosslinking agents, di-acrylate of polyethylene glycol
and polylactides (PLA-b—PEG-b-PLA) tri-block copolymer, were synthesized. And then the novel
biodegradable crosslinked PVP membrane materials were prepared by radical polymerization with
biodegradable crosslinking agents and N-vinyl pyrrolidone (NVP) using azoisobutyronitrile (AIBN) as
initiator. The performance of PVP membrane materials was investigated. The results showed that the
intrinsic viscosity of crosslinking agents would be regulated by changing the ratio of lactide to PEG. The
water absorption would decrease, while the contact angle and the tensile module would increase with
increasing the content of crosslinking agents, but extension at break would increase at first and decrease
at last. The water absorption and the contact angle would increase with increasing the molecule weights

* EREARBEES 30170272, -EZHE G199054306, ER AN S EbE4TR 2001AA625050 FIf-7RAE
BEOREEXRSEW A302020104 ¥EEIFIE. 2003 48 11 § 21 HKZIAH; 2004 48 4 A 2 HRFBHH.
BXEEFRN: B, #i2, MW 510632, M SRS & MR %R



[

(512 OB B K % i 184

f crosslinking agents. In the degradation process, the mass—loss rate of the materials showed specific
riginal kinetic in the initial duration, but it increased dramatically at last.
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—HOKEER T, IR KR (PVA), BZ 8 (PEG) MR AN b8 (PVP) #A
[ RAF R AR A Ul (R BN T AREA, T # A3 IR RE R, 3Rt
—ERE LRE T ENWRAEE. PVP B—F S EENARERS T, AMUEG RIS
Pe. AR vk, R, KRR SIS, T LT AT 52 Thl. AL, BT EwE STk M
P RAMAF IR AL R 0. PVP BT RAFR A, NS5 AR B HRAH, %R
KRR, IRGASMEFE BA T BRRIB, NS Z N AT A EZFE 0 M5y
A AOR T8 (ER B KR A TR — B R LR T BT8R A.

U PLA NFEMERNR S C L ZH THRLRSZRMA 011 fzidiik 02, 4
5% Sawhney['®! A BT —FHAT BRI MR - THI SR, MRS T4
N REBERE T R A S PEG SHRULEKYE SUKARN PLA SEBHRML AW FTREM: R

ﬁ%ﬂ%@%{%ﬁﬁ%%ﬁim%%ﬁﬁ- Rg FABA R T® (AIBN) 5 &5] 5 NVP B H H &
- REWE M PVP SPBL BF 5 ACHGH 8 & BRI AR — S AR AR A .

1 & B F &

= L4 AJEORE NVP, PEG2000, PIACHEHFERILGHH A AMpral. JiISClk [13] M7 k& T RE
- BESTH. BRI —E AR Z TBE 2000 MIPTACHE (BORHEE/R LIS 1 BFR), MAERIT (KX
- ERBEEY 5 %), BONRHE OB, ERSRY TR 130 C, KA 4 h, BHSS 4% 9 8%
" PR KA 40 mL R PRI AR, NE] 150 oL @9 BEREH P, A —E R =Z 1, 71
- R GARR — i B PR BEEA 10 mL S5 OKWBBEFER Y 6 h, SRIFEIR TR
. z h. PGB S U8 R R L B B UTIE (RRR = 2 RUTIE), 18 E5E BRSO,
B pH (ED R, R CBEUTIE, S8, FE TR, B2 1 FTm ey I FOR [ 4 F A 3]
A, B, C, D) SR/GELA 25%(W/V) B A LM, B TAreid, 520 vl R s Ben. Lag
¥, AE 25 C Y AEIRAKRE o A AR 0.5 mm (¥ B 20RS BETHII LMK B ], FEEIIS BIR S 8
FHOMRE, BT BURHLBIRT B -G 0Rs B R E.

Be— W BPREACIBTRAT N- Z ISR PR e B (NVP) n#] 10 mL BEARH, IA 0.5% HIf8
! :E’ﬁT%ﬁ (AIBN) 51 %5, $#395, 77 AIBN E2FMH/E, B¥%7E PET EL, ALOSMTM
- R R BT AT RERRBK TR, BRE NVP (I RY), 58— R F3EE NVP b

B <2

‘ Kl B A RE X B KPR E R ', 5 A4/ O EET AR R I RK, 7
HBTRT EREERER W, FRAREE S TR (RN 50 C) FTREEE, HREE We.
KR (%)=(W) — Wa)/Wax100%. FEZERTF, D ZEIEAVE MR, 1575115 h bR
& CAM-PLUS B il e b, Mie HxKiyEeit M, s sl RE %/ Bk H5
B REAT BT (0.5 emx5 ecmx0.1 cm) BIRESR, MERIREE 25 C, 1B 65%, F i AG-T Bk
- BT RUINE AR 12 ERE, DL 2 mm/min. T M EREHO REARIERE. YETR

PR & SRR IRAT R, BT 10 mL BB (PBS) H#Hf, 1R 87 C, iR%. BHEH K
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FhB RO T, KETREEE, HE REBREHE %= (Wo — W)/ Wox100%,
Heo Wo BT, W AR5 89 5t
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2.1 OTREREITERFIERE B

fR¥E Mark— Houwink 77, BEWEPEIERE =K M, Hf K HHAIEE, o H54
TRRA KRR, E—EEHN S FRIEEN SR EWRN S FRIEX. S8 AL
BRI RE NS BER AN | R W PR A LB 4 38 01, SRIBE30 A e ks B B o, B A
BRI 51BN, LASEBRTEE 4 AL, 2 ZBE ML R, PIACHEFF SR B 4785 PLA b
PEG-b-PLA 3E5RY), SR8 7 1 18 151 R0 P30 B by Ll s, bRt @
AL B AT LAR SR B i 4 i 1),

F 1 PEG/PICHRHT HAI X 3HE 4 ks 1 o

Table 1 Effect of the content of PEG on intrinsic viscosity of crosslinking agents

Crosslinking agent type PEG/lactide* Intrinsic viscosity/mL-g—*!
A 1/4 33.4
B 1/8 35.3
C 1/12 36.7
D 1/16 38.3

* The mole radio of PEG and lactide
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BN, BB B ERRA R IR B D, BARFK PEG 4 FhrEm D>, B2
PVP X PSR/ IR 2 F T EEOIRE I, B BACR MR Sk M, FRENER, B2
SCHRIH BT &5 BB IR, JRERE I SRR LR/, (T R S P 44 25 4 A0 18 T AL B, 896
TB RBEBOR, R KR B . WX B T R I B S A A & 1 Frm a4k,

SBR[ MRS FRACERA] 55 NVP @ H 13K 1:1 BHSIA5 R0 REA R K R, 32
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Fig.1 Effect of crosslinking agent content on

contact angle and water absorption
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Fig.2 Effect of moleculer weight of crosslink-
ing agents on contact angle and water
absorption
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Fig.3 Effect of crosslinking agent content on

mechanins of membrane materials
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DB 4 BT XREE 1B REAR S AR 26 S5 R0 PLA B9RIAL. PLA BKAREH 12 R BN
BRAEMLIF ELASRBR AR LN AV BE . R BRI /KRR A B (202U, A b L R A Y AR,
SCHR I 4 R R = A (T RR A YR BE A FLBE B EORIZ I BIR R AL, B4, ARt RLAEBERR Bk
WOHSEEATHS, AR AR R pH B0 7.4, LA RIBRME =Y. XS0k SR 6 T M ey
H AL VE .

78 SCHA SRR FEERT IO B o B i B 715 B S LK B ok B BRI B AR e, K
SRR IR SR R A O B LT, BRSO VR BRI, T AR R B S R
ZANBTREAR, RN BUIN I 4 B (4 h e AR 8 {EL R T B A B 2By, BT
DARRREE 4 BTRHREAML. KEURH PLA HBAA FRFAMNEAM PEG #1 PVP 4
THIPIL, FERBIT ES T RIIE PLA BYZERE A BHABTZL L B MADR R A L . W e
IR HERT, B — i PLA Wi o ARERCH R, SRRt AT LA K 03 ) 2 A A, TRk B
W ERB IR B T 4. BN T MM R JE 3, SR BB B BT, I TATE Bl 4T
HIGTF, ARXTBE IR SR K AR S B B 5 FREBUR A I3, (AT, TR AL 4 WO B
%"Si}. [22].
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