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Abstract 

As years passed by, the use of biomaterials for implants in hard tissues became more commonly 
used. Since they are heterologous materials, it is extremely important that before using any implant 
material, it is minutely tested from different points of view. The implant has to display special 
characteristics so that it may be accepted by the body, even if it is perceived as a foreign object. At the 
same time, the implant has to allow the appropriate proliferation of the repairing tissues around it till it is 
totally incorporated in the hard tissue (bone). The incorporation has to be so well made so that the 
implant is stable/resistent to the mechanical demands (pressures, pulls, etc.) that will act upon the region 
where it shall be inserted. The implant material needs to display specific characteristics so that the body 
accepts it as best as possibile and incorporates it extremely well in the hard tissue. These properties refer 
especially to aspects of biocompatibility, implant construction and biomechanics (Osborn and Newesly, 
1980). 
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INTRODUCTION 
 
 The osseointegration of implants is a complex process implying a 
relatively long period of time.  Over time, the use of biomaterials for implants 
inserted in hard tissues has become more common. Since they are heterologous 
materials, it is extremely important that before using any implant material, it is 
minutely tested from different aspects [3]. The implant needs to display special 
characteristics so that it may be accepted by the body, even if it is perceived as 
a foreign object.[6] The speed of the process is pretty slow but it is not the same 
during the whole period of time, as one can notice significant differences from a 
period of time to another. Moreover, this speed may be greatly influenced by 
the characteristics of the implant used[1]. Taking into consideration these 
aspects, we found it appropriately to study the processes of osseointegration of 
a common implant in dentistry (titanium implant) compared with a brand new 
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one (zirconium implant) which is more and more appreciated in recent years. In 
order to assess the results obtained during the experimental period of time, one 
may use the optical or electron microscopy, each with its specific advantages 
and limitations (Jansen, 2003). 

  
MATERIAL AND METHOD  
 

We chose the rabbit as an experimental animal based on certain 
objective criteria. Thus, the thickness of the dyaphysis of rabbit’s femur is more 
than appropriate when it comes to testing these types of implants which are 
wholly inserted in bone and which get partly into the medullary cavity. These 
aspects are extremely important for tracing the processes of osseointegration, 
providing information on the tolerability of the host tissues to the implant, the 
speed of proliferation of tissues covering the implant and if the implant is partly 
or wholly wrapped in the newly-formed bone and on the segment surpassing 
the wall of dyaphysis towards the medullary cavity. The present study was 
performed on 8 crossbred rabbits, 7 months old, raised in the biological facility 
of the Faculty of Medicine and Pharmacy of Oradea. The materials used for this 
experiment were titanium and zirconium implants with the length of 5 mm and 
thickness of 2.5 mm which were inserted in the middle region of the femur, in 
the same femur of a rabbit, placed one next to another.  
 

 
Figure1. Radiological aspect of the position of implants in the same femur 
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For conducting the necessary studies, by using the SEM electronic 
microscope and the stereo magnifying glass, the femur fragment harvested was 
placed in a glutaraldehyde solution 2.7%, in a phosphate buffer solution 0.1 M 
for two days, at room temperature; then they were dehydrated for 3 days, 
covered with Au and eventually examined.  

 
RESULTS AND DISCUSSION 
 

The animal was generally anesthetized after a procedure consisting in 
mixing the two substances. Ketamine 0.5 ml/kg and Xylasine 0.25 ml/kg were 
administered, while post-operative, it was administered an antibiotic, i.e. 
Enroxil 0.7 ml/kg for 5 days. The two types of implants were placed in the 
same femur at at distance of approx. 1.5-2 cm; an x-ray scan was performed as 
soon as the implants were inserted. The surgical procedure was chosen so that 
the implant inserted in the bone mass of femur had its end at the same level 
with the bone surface. The purpose of making use of this procedure was to 
underline to formation of the new bone tissue and the proliferation of the 
osteoblasts around the implant both at the surface of the bone and to the 
opposite part in the inner part of the medullary cavity. We analyzed and 
interpreted the results after 60 days from the day when performing the implant 
procedure. In this context, the purpose of the comparative study is to assess the 
nature of the chemical composition of the implant. The period of time chosen 
does not represent a standard point of reference. It may be arbitrarily chosen 
depending on the objective established. 

The formation of the cancellous bone around the implants is illustrated 
by images obtained by electron microscopy. Figures 2, 3 
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Fig. 2 Ti60day.The head of the implant introduced in    Fig.3 Zr60day.  The Zr implant after 60 days  in the medullary 
the medullary cavity surrounded by cancellous bone tissue      cavity, completely covered by the cancellous bone tissue 

 
The compact tissue is covered with spongy tissue towards the medullary 

cavity. Due to this technique, we could highlight on the windings of the two 
implants the formation of the bone structure and their position at the surface of 
windings. 
 

 
Fig4 Ti60day Detail from the exit zone of the              Fig5 Zr60day Firm adherence of the cancellous bone tissue 
                   implant in the medullary cavity                at the surface of the implant 
 

Furthermore, we shall illustrate the same processes of evolution and the 
newly formed bone structures but using, this time, the stereo magnifying glass. 
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Fig 6Ti 60day   Head of implant Ti 60 day observed in    Fig 7 Zr 60day  The implant is completely covered and 
the medullary cavity    ob. 1,5xintim                                   surrounded by cancellous bone tissue 1x 
 

  The examens performed with the SEM microscope and with the stereo 
magnifying glass allow only the observation of the surfaces of the structures 
studied, without the characterization and the details of the histological and cell 
structures. Both implants are very well integrated and firmly fixed by the 
surrounding newly formed bone tissue, mentioning that the Zr implant, after 60 
days from its insertion turns out to be better fixed in the newly formed bone 
mass. 

CONCLUSIONS 
 

Our studies underline a good incorporation in the bone mass of the two 
types of implants that were studied. The comparative study performed by 
electron microscopy outlines that the Zr implant is much better fixed in the 
newly formed bone mass compared to the Ti implant, ensuring thus a long-term 
stability of the implant. 

 
BIBLIOGRAPHY 

1. K. Duan, R. Wang, Surface modifications of bone implants through wet chemistry, J. 
Mater. Chem. 16 (2006) 2309-232. 

2. V. Maquet, A. R. Boccaccini, L. Pravata, I. Notinger, R. Jerome, Biomaterials 25, 
4185 (2004). 

3. K. Duan, R. Wang, J. Mater. Chem. 16, 2309(2006). 
       4   S. Zenelis, A. Thomas, K. Svres, N. Silikas, G. Eli- ades,Dent. Mater. 26, 295 (2010). 
       5  A. I. Pearce, R. G. Richards, S. Milz, E. Schneider, S.G. Pearce, Animal models for 
implant biomaterial research in bone, Eur. Cells&Mater (2007)13,1-10. 



  58

     6. Akin, E. Yilmaz, O. Ormanci, F. Sahin, O. Yucel, and G. Goller, Effect of TiO2 Addition 
on the Properties of Al2O3-ZrO2 Composites Prepared by Spark Plasma Sintering, 
Bioceramics Development and Applications (2011) 1, doi:10.4303/bda/D110147. 
     7.T. Kokubo, S. Ito, Z. T. Huang, T. Hayashi, S. Sakka, T. Kitsugi, T. Yamamuro, J. 
Biomed. Mater. Res. 24, 331 (1990). 
 
 


