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Effect of Micro-Nano Bioactive Glass Content in Gelatin Based Composite Hydrogel on Its
Mineralization and Degradation In Vitro

YANG Zhen', LIU Cong?, CHEN Xiaofeng®, YANG Lei'
(1. School of Materials Science and Engineering, Hebei University of Technology, Tianjin 300131, China; 2. School of Materials
Science and Engineering, South China University of Technology, Guangzhou 510641, China)

Abstract: In recent years, the composite hydrogels composed of micro-nano bioactive glass (MNBG) and gelatin are widely used in
tissue regeneration. However, the relationship between hydrogels and MNBG in terms of mineralization and degradation is still
unclear. In this paper, gelatin based composite hydrogels with different concentrations of MNBG were prepared, and the effect of
MNBG on the mineralization and degradation properties of composite hydrogel was investigated by in vitro experiments. The results
show that the composite hydrogel does not affect the bioactive ion release of MNBG, and the formation of negative curvature
interface by a high concentration of MNBG aggregates is a necessary condition for composite hydrogels to mineralize. In addition,
increasing the concentration of MNBG and quickly mineralizing to form hydroxyapatite layer can effectively reduce the degradation
rate of gelatin based composite hydrogel.
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Fig. 1 Morphological detection of MNBG and composite hydrogels
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Fig. 2 SEM images of composite hydrogels after mineralization for 1, 3, 5d and 7 d, respectively
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®1 SEAKERT LERE LT LR TRERERE(C)

Table 1 Element mass concentration (C) of mineralizing solution at each time of composite hydrogel mineralization

c/(mg'L™)
Time/d Gel Gel-SMNBG Gel-10MNBG
Si Ca P Si Ca P Si Ca P
0 0.08 96.07 37.97 0.02 95.70 38.32 0.12 97.38 37.99
1 0.10 96.91 35.66 9.35 97.88 37.96 16.04 101.42 37.96
3 0.07 96.79 36.09 15.46 97.53 38.01 2935 103.05 35.97
5 0.05 97.16 36.89 18.75 97.89 37.97 29.84 98.07 33.92
7 0.07 96.90 37.28 19.30 98.34 38.56 30.10 68.14 15.97

I XRD X & A /KGR it FR R =4
AT T 0. Wl 3 fos, X Gel A, Hufbid
FEA R AR AR 25/ 0B AR AK, XRD 3 R WL Ig AR
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T2y 32° A TE Al T IS B R e, R R TR
AT —EREE R Cay P ULE; 1IX T Gel-10MNBG

BB, RN 5 d ISR 269H0 3204 44

(a) Gel
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AR AL AR A I8 Ca A1 P I PTRLZRHI L
e HA

(b) Gel-SMNBG

(¢) Gel-10MNBG

K3 BB LA R A ) XRD 1%

Fig. 3 XRD spectra of composite hydrogel mineralization at different time
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ns means no statistical difference, *p<0.05, **p<0.01, ***p<0.001.

K4 BEKEREM 7. 14d F121d JF7 TR
Fig. 4 Mass remaining of composite hydrogels degraded by 7,
14 d and 21 d, respectively
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(a) Gel
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Fig. 5 SEM images of composite hydrogels after degradation
for 14d
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Fig. 6 Analysis of mineralization process of composite hydrogel in vitro
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