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Figure 1. Demonstrating morphologies of hBMSCs (A) at primary, (B) 3rd passage, 
and scanning electron microscope images of (C) smooth and (D) sandblasted and acid-etched 

(SLA) titanium surfaces.  Insets represent (C) smooth and (D) SLA titanium disks.
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 For alkaline phosphatase (ALP) activity
measurement:
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For calcium content assay:
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Scanning electron microscope images
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Figure 3. Demonstrating cell growth derived from cell viability assay of hBMSCson day 21, 
on cell culture plate (Pl) and smooth (SM) and sandblasted and acid-etched (SLA) titanium 

surfaces in conventional (FBS) and estrogen-deprived (ED) growth media.  Symbols + 
represents significantly lower than cell culture plate, *, significantly lower than FBS-OS on the 

same cell culture substrates, and † significantly lower than other surfaces in ED-OS and 
FBS-OS media, at p<0.05 (n=4, Mean±SD).

Figure 2. Scanning electron microscope images of hBMSCs on smooth and SLA titanium 
surfaces on day 7 (A&B) on smooth and (C&D) sandblasted and acid-etched (SLA) titanium 
surfaces, (A&C) in conventional (FBS-OS) and (B&D) estrogen-deprived osteogenic media
(ED-OS).  Inset images on C and D exhibit cell attachment on the SLA titanium surface.  
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Figure 4. Demonstrating osteogenic differentiation markers of hBMSCs, (A) alkaline 
phosphatase activity and (B) calcium contents on cell culture plate (Pl) and smooth (SM) and 

sandblasted and acid-etched (SLA) titanium surfaces in conventional (FBS-OS) and 
estrogen-deprived osteogenic media (ED-OS) on day 21.  Symbols *represents significantly 
lower than FBS and +, significantly different from other groups at p<0.05 (n=5, Mean±SD).
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