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“In vivo” Analysis of Osteoinduction Treatment on 
Ti6Al7Nb 
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Abstract. The importance of the mechanical stability of one implant is evaluated by analyzing 
the quality of the osseointegration at the bone-implant interface through the analysis of the 
amount of neoformed bone in direct contact with the implant, able to mechanically fix the 
implant and the type of bone tissue that is formed. The study of the in vivo behavior of a 
Ti6Al7Nb implant, subjected to 2 different surface treatments, is of great interest in order to 
determine and evaluate the possible TOXICITY caused by the implant through the content of 
metals present in biological fluids of experimental animals, OSTEOINTEGRATION of the 
implant and OSTEOINDUCTION at the implant-bone interface. To study the release of ions 
from the implant (Ti6Al7Nb) to the body (determination of Aluminum toxicity), the Atomic 
Absorption Spectrometry (EAA) technique has been used. 
This technique has been chosen, since they have very good characteristics: high specificity, 
selectivity, excellent sensitivity at low concentrations (1000 ppm), speed of determination and 
a wide field of application (70 elements, which makes it the technique). best suited for 
measuring Aluminum in biological fluids) 
For the bone-implant interface study (osseointegration), the Scanning Electron Microscopy 
technique with EDX analyzer was used. 
This new treatment, called SBF (synthetic or simulated body fluids), has the advantage of 
inducing the formation of apatite (hydroxyapatite coating) in metals and other materials, 
immersed in solutions that simulate biological fluids (Ringer, Earl, Hanks). The innovation of 
this treatment is found in the use of biovitroceramic particles as substitutes. 
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1. Introduction:
The importance of the mechanical stability of one implant is evaluated by
analyzing the quality of the osseointegration at the bone-implant interface
through the analysis of the amount of neoformed bone in direct contact
with the implant, able to mechanically fix the implant and the type of bone
tissue that is formed.
The study of the in vivo behavior of a Ti6Al7Nb implant, subjected to 2
different surface treatments, is of great interest in order to determine and
evaluate the possible TOXICITY caused by the implant through the content
of metals present in biological fluids of experimental animals,
OSTEOINTEGRATION of the implant and OSTEOINDUCTION at the implant-
bone interface.

2. Experimental Part:
To study the release of ions from the implant (Ti6Al7Nb) to the body
(determination of Aluminum toxicity), the Atomic Absorption Spectrometry
(EAA) technique has been used.
This technique has been chosen, since they have very good characteristics:
high specificity, selectivity, excellent sensitivity at low concentrations (1000
ppm), speed of determination and a wide field of application (70 elements,
which makes it the technique). best suited for measuring Aluminum in
biological fluids)

For the bone-implant interface study (osseointegration), the Scanning
Electron Microscopy technique with EDX analyzer was used.

3. Results and Discussions:
The area known as the tip-plate was analyzed by means of a 1.5 mm scan,
collecting points, as in the other cases, from the bone part, the bone-metal
interface and the metal.
Likewise, the interface was carefully examined in order to find out if there
is metal contamination in the bone-organic structure.

Figure 1. Análisis interfaz hueso-implante en la zona de la punta-placa 
mediante barrido de 1.5 mm

This new treatment, called SBF (synthetic or simulated body fluids), has the
advantage of inducing the formation of apatite (hydroxyapatite coating) in
metals and other materials, immersed in solutions that simulate biological
fluids (Ringer, Earl, Hanks ). The innovation of this treatment is found in the
use of biovitroceramic particles as substitutes.

In order to demonstrate the feasibility of this treatment in medical
applications, it was evaluated in vitro through its application to implants.

Biocompatibility analyzes consisted of in vitro assays of osteoblastic cells
(osteoblast culture) donated by the American Type Culture Collection.
Osteoblastic cells were grown with an initial density of 1x104 cell · cm-2 in a
medium consisting of a 1:1 mixture of Dulbecco's modified Eagle's medium
and Ham's F12 medium containing 0.3 mg/ml G418, 10% fetal bovine
serum, 100 U/ml of penicillin and 100 g/ml streptomycin, in a humid
atmosphere and 5% CO2.

Depending on the incubation temperature, the cell culture can show
similar preosteoblastic characteristics.
Analyzes of the surface of the implants at the microstructural level, as well
as the XRS patterns are shown below.

Figure 2. De izq. a der. se muestra la superficie del Ti6Al7Nb y el patrón 
XRD.

In the image of the Ti6Al7Nb microstructure, the primary grains of the
metastable phase are observed and the graph shows the characteristic
peaks of the Ti6Al7Nb alloy.

4. Conclusions:
In vitro tests, treatement superficial SBF with biovitroceramic particles to
the implants indicate that there is good osteoinduction and
biocompatibility in the samples, highlighting immersion time as an
important parameter in deposition quality (biocompatibility and
cytotoxicity): expression of alkaline phosphatase confirms that
osteoblastic cells belong to the osteoblastic phenotype, existing positive
histochemical reaction; Cytomorphological analyzes show differences
related to the start of the culture: after 24 hours, results are better for
samples immersed for 15 days; after 48 hours, results are better for
samples immersed for 15 days.

Studies using the EAA technique indicate that the concentration of Al that
can affect humans due to the diffusion of Al by wearing an implant is
insignificant, and cannot be considered harmful compared to daily
consumption due to food intake or other factors.

This last conclusion collides with the arguments found in the existing
literature that bet on a change in the implantable material, that is, a
change in the widely used Ti6Al4V alloy with satisfactory results for the
Ti6Al7Nb alloy object of this study, much more expensive and difficult to
obtain
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