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Abstract

BACKGROUND: Prosthetic looseness is the main cause of arthroplasty failure and revision. Surface treatment of the materials
can promote the osseointegration rate and the stability of implants.

OBJECTIVE: To evaluate the osseointergration of nano-surface titanium alloy (Ti6A14V) implant in animals.

METHODS: Novel nanophase Ti6A14V substrates were prepared according to the severe plastic deformation principle. Ti6A14V
substrate implants with common surface, hydroxyapatite-coated surface and nanophase surface were transplanted into each
femoral intercondylar notch of beagle dogs. Three months later, all the beagle dogs were checked with X-ray film, then sacrificed.
The condyles of femur with the implants were taken out, non-decalcification group sections were prepared for Van Gieson
staining, bone ingrowth between the interfaces of the bone-implant were studied and kinesics parameter was measured. Pull-out
test was applied to compare the shear strength between the interfaces of the bone-implant.

RESULTS AND CONCLUSION: Radiographic examinations showed bone recovery around the implant and no obvious lucent
gap in the interface of implant-bone. Histological examination suggested that lots of mature trabecular bone formed around
Ti6A14V substrate implants with hydroxyapatite-coated surface and nanophase surface, the interface osseointegration rates
showed no difference between them (P > 0.05), but all significantly higher than that of Ti6A14V substrate implants with common
surface (P < 0.001). Pull-out test demonstrated that shear strength showed no difference between Ti6A14V substrate implants
with hydroxyapatite-coated surface and nanophase surface (P > 0.05), but all significantly stronger than that of Ti6A14V
substrate implants with common surface (P < 0.001). Ti6A14V substrate implants with nanophase surface improves the
bone-implant osseointegration in vivo as hydroxyapatite-coated surface did, suggesting that novel nanophase Ti6A14V
substrates prepared according to the severe plastic deformation principle may has a bone induction activity and might has a
prosperous future for implant applications.
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a: Interface of bone and Ti6A14V implants with
common surface

b: Interface of bone and Ti6A14V implants with
hydroxyapatite-coated surface

c: Interface of bone and Ti6A14V implants with
nanophase surface

Figure 1 Histological evaluation in the interface of
implant-bone (Van Gieson staining, x50)
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Figure 2 Bone ingrowth rate in the interface of implant-bone
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Figure 3 Bone ingrowth force in the interface of implant-
bone
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