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Fig.2 Effects of PVP mass fraction( A) and irradiation dose(B) on gel content of

two-layer integrative hydrogel

(A) Irradiation dose: 20 kGy; (B) w(PVP) =20%.
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Table 1 DSC data for PVP-PVA composite hydrogels

Irradiation dose/kGy AH*/(J - g~" X (%) m. p./C Irradiation dose/kGy AH*/(J-g™! X (%) m. p./C
g g

0 68.5 49.5 232.0 40 50.3 36.2 229.5
10 72.6 52.4 233.0 60 40.3 29.1 226.8
20 65.6 47.3 231.8
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Fig.3 Effects of mass fraction( A) and irradiation dose(B) on elastic compress modulus of

two-layer integrative hydrogel

HI1E 3(B) ATRIE B, JZARIRKEENE A s 4 o P A5 B 4 BER 0 SR 50 s s/ e 4 7
e BRI 20 kGy IF, ZRKBE 4 AR R IR B B REL. 3X 5 DSC MK AYES 5 2 AR AL Al L. A&
FRIEAET , BRI AP B A A4l 27 S HR AR, SCHK 8 R B A M) T 2K B I 4% 45 K O HE B,
BRI B P28 A TR iR AR T BB, O e R A v AR IR T —E R RS, WS
WM RN, Sl R THEWIR, feflir7a R R, BN Sy, SORBERHY 1A PR RE KL R
B0 AR BE R AR AR AL, PVP R FE R e 0 e s il 7 — e Y T
2.4 BEARKEER RIS

4 AR E)Z PVP-PVA B & /KB FRIES . B 4(A) ZREIN PVP (14l PVA 7K EE i 3 1
TESE, v] LA 3 30 40 A KA — O FLIA 257, PVA FERH R 19 2 R B T2 i T #LIR 7 5t
K 4(B) FIE 4(C) BB INAE &8I PVP 5 1 Z/KEER M FR S, ol WHEE PVP &8N, /K

LY,

I

VA

50,0 pm

Fig.4 SEM photographs of PVA hydrogel and PVP-PVA composite hydrogel
(A) PVA hydrogel; (B) 10% PVP-PVA hydrogel; (C) 40% PVP-PVA hydrogel.
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Preparation and Properties of Two-layer Integrative Hydrogel as
Biomimetic Cartilage Replacement Material

WANG Ying-Jun'** | XU Hong', ZHENG Yu-Dong’, REN Li'?
(1. College of Materials Science and Engineering, 2. Key Lab of Specially Functional Materials,
Ministry of Education, South China University of Technology, Guangzhou 510640, China;
3. College of Materials Science and Engineering, Beijing University of Science and Technology, Beijing 100083, China)

Abstract Two-layer integrative hydrogels were prepared as biomimetic articular cartilage replacement materi-
als through ultrasonic dispersion, heat-high-pressure, freeze/thawed and radiation technique. The effects of
PVP mass fraction and irradiation dose on the gel content, crystallinity structures and elastic compress modulus
were investigated. The microstructures of the two-layer integrative hydrogels were also characterized. It was
found that the gel content increased with the increase of PVP mass fraction (0—40% ) and irradiation dose
(0—60 kGy). The crystallinity of PVP-PVA composite hydrogel is the highest under 10 kGy irradiation dose
and 20% PVP. Two-layer integrative hydrogel with 20% PVP under 20 kGy irradiation dose showed the high-
est elastic compress modulus. SEM results show that the surface structures of PVP-PVA composite hydrogels
were improved with increasing the PVP mass fraction. SEM results also indicate that the integrative hydrogel
showed a good compatibility between top-layer and underlayer. Based on the above results, the two-layer inte-
grative hydrogel showed a promoting prospect as biomimetic cartilage replacement material.
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