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Introduction:  The limited availability of autografts and 
disease risks associated with allografts have created a 
demand for synthetic substitutes for bone. A potential 
solution to this dilemma involves the use of cell support 
scaffolds for in vitro engineering of new bone tissue. 
Recently, we reported development of porous constructs 
from bioactive 13-93 silicate glass using a polymer foam 
infiltration technique to simulate human trabecular bone 
[1]. This study was undertaken to assess the suitability of 
these trabecular-like scaffolds for potential use in bone 
tissue engineering applications. Scaffold samples were 
seeded with murine MLO-A5 cells, an established 
postosteoblast/preosteocyte cell line [2], and cell growth 
and function assayed to model newly forming bone tissue.  
 
Methods:  Glass was made with the 13-93 composition 
(wt %) (53SiO2 , 6Na2O , 12K2O, 5MgO, 20CaO, 4P2O5) 
and attrition milled to 5-10 µm particles. Polymer foam 
molds were infiltrated with a particle slurry, dried, and 
heated to 700ºC at a controlled schedule to form porous, 
rod-shaped glass constructs as previously described [1].  
The constructs were sectioned with a diamond wafering 
blade to disks 2mm thick x 6mm diameter. Resultant 
samples (scaffolds) were dry heat sterilized, seeded with 
50,000 MLO-A5 cells, placed in αMEM medium with 
5% calf serum and 5% fetal calf serum, and incubated 2 to 
12 days at 37ºC.  The morphology of cells seeded on the 
scaffolds was examined by scanning electron microscopy 
(SEM). Total protein in lysates recovered from cell-
seeded samples was measured with bicinchoninic reagent 
to assess cell growth. Alkaline phosphatase activity in the 
lysates was assayed by spectrophotometric measurement 
of p-nitrophenol (pNP) released from p-nitrophenol 
phosphate. Formation of mineralized nodules was induced 
by incubation in medium supplemented with ascorbic acid 
and β-glycerolphosphate [2] and the product formed was 
quantitated by alizarin red staining as described elsewhere 
[3]. Group means (n=3) were compared by Student’s t-
test and were considered different when p<0.05.  
 
Results and Discussion: The microstructure of as-made 
scaffolds resembles trabecular bone (Fig. 1A).  The SEM 
image of Fig. 1B shows a dense layer of cells attached to 
the scaffold after 4 days incubation. Additional SEM 
images (not shown) reveal complete coverage of the 
scaffolds by day 6. This finding together with the nearly 
linear increase in total protein during the 6-day incubation 
(Fig. 2) attests to the ability of these sponge-like glass 
scaffolds to effectively support cell proliferation. Alkaline 
phosphatase activity, an indicator of osteogenic function, 
rose sharply in MLO-A5 cultured on the test scaffolds 
(Fig. 3). Incubation of cell-seeded scaffolds in medium 
containing mineralization inducing agents caused a 20-
fold rise in recovery of alizarin red-positive material. This 

dramatic mineralization response, a definitive indicator of 
osteogenic function, is additional evidence the 13-93 
scaffolds are capable of supporting differentiation of 
osteoprogenitor cells to functional bone tissue. 
 
 

 
Fig. 1. SEM image of: (A) as-made scaffold; and (B) cell-
seeded scaffold after a culture interval of 4 days. 
 

 
Fig. 2. Total protein in lysates recovered from cell-seeded 
scaffolds after culture intervals of 2-6 days, *p<0.05.  
 

Fig. 3. Alkaline phosphatase activity in cell lysates from 
cell-seeded scaffolds after culturing 2-6 days, *p<0.05. 
 
Table 1.  Mineralized nodules formed by MLO-A5 cells 
after 12 days on 13-93 scaffolds.  Values are nanomoles 
alizarin red staining of nodules/scaffold, *p<0.05  
 

Normal medium    βGP/ascorbate medium 
 

 12.9 ± 1.1            *                233 ± 14.3 
 
Conclusions:  Results obtained show the 13-93 scaffolds 
used here effectively support the growth and function of 
MLO-A5 cells. These findings suggest these porous 13-93 
glass constructs could potentially be used for bone repair 
and tissue engineering applications.  
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