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Preparation and properties of borate bioactive glass scaffolds

Cui Xu, Li Le, GuYifei, etd. School of Materials Science and Engineering, Tongji University, Shanghai, 201804, China.
[Abstract] Objective The biodegradation, bioactivity, compressive strength, biocompatibility invitro and thebone repairing
ability in vivo of D-Alk-2B bioactive glass scaffolds were investigated, which were prepared in our lab and have a micro-
structure smilar to that of human trabecular bone. Methods  D-Alk-2B scaffolds were soaked in 0.02M K,HPO, solution
to measure the changes in weight loss, compressive strength and pH value of soaking solution with the time. D-Alk-2B
scaffolds seeded with MLO-AS cellswere cultured with different time to measure the cell viability, alkaline phosphatase ac-
tivity assay and cell adhesion of thescaffolds.  D-Alk-2B scaffoldswasimplanted into subcutaneous pocketsin the dorsum
of theratsto evaluate thebonerepairing ability. Results Duringimmersed in K.HPO, solution, the D-Alk-2B scaffoldsgrad-
ually degraded and converted to Hydroapatite (HA), and the compressive strength of them decreased, while the pH value
of solution increased with soaking time. D-Alk-2B scaffolds could support the proliferation and differentiation of MLO-A5
cells, havegood ALP activity and MLO-A5 cellscould attach on the surface of the scaffolds. After implanted in rat subcu-
taneous, the scaffold could support soft tissue infiltration. Conclusion D-Alk-2B bioactive glass scaffolds prepared in our
lab have excellent biodegradation, bioactivity, biocompatibility, and have osteoconductivity and osteoinductivity, which
would be anovel bone tissue engineering materia having wildly prospect and clinic applications.
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Fig.1. XRD patterns of D-Alk-2B scaffolds before and after being soa-
ked for 7 daysin 0.02 M K,HPO, solution at 37
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Fig.2. SEM images of human trabecular bone (a),and D-Alk-2B scaffold(b)
prepared by the polymer foam templ et method.(c)(d)show SEM imagesof the
surface of the scaffolds after immersion in K,HPO, solution for 7 days
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Fig.3. Weight loss of scaffolds and pH change of the solution, resulting
from immersion of borate bioactive glass scaffolds in 0.02M K.HPO,
solution with a starting pH=7.0
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Fig.4. Compressive strength of D-Alk-2B scaffolds as afunction of im-
mersion time in 0.02M K,HPO, solution
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Fig.5. Fluorescent live cell/dead cell images of MLO-A5 cells on D-
Alk-2Bscaffolds after incubation for 0(a), 2(a), and 4(c) days
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Fig.7. SEM images of MLO-AS5 cell morphology on D-Alk-2B scaf-

folds after culturing for 2 (a,b), 4(c,d)and 6 days(e,f)
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Fig.8. SEM image in backscattered mode of the cross section of D-
Alk-2B scaffold (a), after subcutaneous implantation in rats for 6 weeks,
and corresponding X-ray maps for Ca(K),(b), and P(K),(c).
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Fig.9. Transmitted light micrographs of D-Alk-2B scaffold sections
after subcutaneousimplantationin ratsfor 6 weeks stained with (a) hem-
atoxylin and eosin(H&E) (b) toluidine blue (c) Goldner's trichrome.
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