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Objectives: In this work, the effect of the borate glass microstructure on its ability to support 
tissue ingrowth was evaluated in vivo in a rat subcutaneous implantation model. 

Materials and Methods: Bioactive borate glass scaffolds, designated 13-93B3 (composition: 5.5 
Na
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3
; wt %), with a grid-like microstructure 

(porosity = 50%) and pore widths of 300, 600, and 900 µm were prepared by a robocasting 
technique. All surgical procedures were performed in accordance with the protocol approved 
by the Institutional Animal Care and Use Committee (ACUC). Five female Sprague Dawley 
rats (3 months old; average weight = 235 ± 5 g) were used for the implantation. The scaffolds 
were implanted subcutaneously for 4 weeks in rats. Silicate 13-93 glass scaffolds with the same 
microstructure were used as the control. Histology and scanning electron microscopy were used to 
evaluate conversion of the bioactive glass implants to hydroxyapatite, as well as tissue ingrowth 
and blood vessel formation in the implants.

Results and Discussion: SEM images in the backscattered mode of a cross section of the borate 
and silicate scaffold after implantation for 4 weeks combined with the compositional information 
obtained from X-ray maps indicates that a surface layer, consisted of a calcium phosphate , 
presumably formed by the conversion of the glass in vivo. Optical microscope characterization of 
the sectioned specimens which were stained with Periodic Acid- Schiff (PAS) and Toluidine Blue 
methods showed that the soft tissue had grown into the all type of scaffolds including the control 
group samples. No observable inflammation or infection in the tissue surrounding the scaffolds 
was observed. The grid-like microstructure of the scaffolds was well interconnected that allows 
fully penetration of soft tissue in the open pores. Fibrous tissue was well attached on the struts of 
scaffolds. In all three groups, blood vessels were observed in the macropores along the longitudinal 
direction as well as the interconnected pores in the transverse direction. Several blood vessels were 
found in the infiltrated tissue and there were red blood cells inside the vessels indicating that the 
blood vessels are viable. Qualitatively, the difference in pore size had little effect on the amount of 
fibrous tissue infiltrated into the borate glass scaffolds.
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