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Abstract: The aim of our study was to evaluate in vivo the biointegration of some representative orthodontic 
implants.  The animals used in our study were Guinea pigs. The materials were divided in three groups M1, M2, 
M3 according to their manufacturer.  The orthodontic implants were inserted in a hole drilled into the bone 
using a Stryker cordless machine and the no. 2 drill from the human minimal invasive osteosynthesis kit.  
 For the intraosseous implants for one Guinea pig from each group we have made mineralization tests of the 
implant bone interface. We examined each sample with the fluorescence microscope Olympus BX 40. The 
results of our study showed for the M2 orthodontic implants a higher degree of periimplantar mineralization 
with an irregular disposal of the fluorescent material showing a random mineralization process 
For M3 we observed a irregular remineralizion process. For M1 implants we observed new bone tissue 
developed on a cartilaginous matrix without inflammatory process. For one implant in M2 group we observed 
an accelerated regeneration process. The M2 tissues showed a higher inflammatory reaction compared to the M1 
group.  
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INTRODUCTION 

A good treatment plan is the main 
objective of an orthodontist. Planning the 

does not only need to consider not only the 
forces required needed to move the teeth, 
but also to prevent the unwanted tooth 
movements. Therefore, finding the optimal 
anchorage technique is a continuous 
concern. Therefore several anchorage 
methods were conceived but all had their 
limitations. The headgear, involving 
additional teeth, and other devices were 
introduced in order to limit the unwanted 
tooth movement but its main inconvenient 

mpliance. In 
order to eliminate these problems the 
orthodontic implants were introduced. 

Their main advantage is that they 
provide skeletal anchorage which is more 
stable than the one provided by other 
anchorage methods (1). After introducing 
the orthoimplants the main concern was to 
develop systems that are prove high 
biocompatibility, that stimulate healing 

need easier implantation techniques and 
that have a higher capacity to withstand 
orthodontic forces (2) . 

The objective of our study was the in 
vivo evaluation the biointegration of some 
representative orthoimplants.  

 
MATERIALS AND METHODS 

The products tested in our study 
were the following orthoimplants 
VectorTAS (Ormco) (M1), Ortho C 
Implant IMTEC, a 3M Company, (M1), 

ro 
Anchorage System (Dentaurum) (M3).  

The experiments were performed 
after obtaining the approval of the 
Institutional Commission of Research on 
Experiment Animals. The animals used in 
our study were Guinea pigs and they were 
allowed to adjust one week before the 
beginning of the experiments according to 
the international settlement. The 
experiments included the implantation of 
three metallic orthodontic implants 
intraosseous and subcutaneous. Each of 
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the tree implant types was implanted on 
three lots of six Guinea pigs, each group 
contained two reserve pieces. The 
materials were individually sterilized in 
plasma and packed separately.   

In preparation for the experiments, 
the animals were anesthetized by 
intraperitoneal administration of ketamine 
(100mg/kgc), and the hair was removed on 
a 2 cm2 surface of the dorsolombar area. 
For the intraosseous implantation, the 
surgical intervention was performed in a 
sterile environment following the 
antiseptic criteria. The skin was 
disinfected with bethadine A 1cm incision 
was made on the median line of the animal 
foot close to the femoral edge and the 
periosteum was removed. The 
orthoimplants were inserted in a hole 
drilled into the bone using a Stryker 
cordless machine and the no. 2 drill from 
the human minimal invasive 
osteosynthesis kit. 

The evolution health state of the 
animals was checked periodically in order 
to observe any symptoms or mortality after 
implantation. The individual weight was 
measured weekly during the study. The 
animals had free access to food and water. 
At four weeks intervals animals were 
sacrificed from each group in order to 
perform biopsies of the implanted area.  At 
four weeks intervals, animals from each 
group were euthanized and biopsies of the 
implant area were performed. 
Mineralization tests of the implant bone 

interface were run on one Guinea pig from 
each group. For this puropose, a 
fluorescent marker with high propensity to 
be absobed into the bone, i.e. 
oxytetracycline, was injected 2 weeks 
before euthanizing the animals. Bone 
samples were examined using an Olympus 
BX 40 fluorescence microscope and the 
images analyzed using the open source 
ImageJ software. 

 
RESULTS 

The microscopic analysis showed an 
increased degree of mineralization at the 
implant contact area, without showing a 
distinct difference between the three 
implant types studied. The microscope 
software allowed the evaluation of the 
mineralization by the direct measurement 
of the dimensions of the fluorescent area 
(Fig. 1). Although there were no major 
differences between the analyzed samples 
for M2 we observed a higher level of 
mineralization with an irregular 
distribution of the florescent marker, 
showing an irregular at the bone-implant 
interface and a randomly distributed 
healing process. The M3 implant area 
displayed a small periimplant region was 
the marker was not absorbed proving an 
irregular remineralization process (Fig. 3). 
This mechanism might be involved in the 
short term bone interaction with the 
orthoimplant in the interface between the 
bone and the material of the orthoimplant.  
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Fig.1. Femoral section with M1 implant: plot 3D surface analysis. Reduced periimplant 

mineralization, with non-uniform distribution 

 
Fig.2. Femoral section with M2 implant: plot 3D surface analysis. Moderate periimplant 

mineralization, better than in the case  M1, but also with non-uniform distribution 

 
Fig.3. Femoral section with M3 implant: plot 3D surface analysis. Minimal periimplant 

mineralization, less than M1 and M2, with non-uniform distribution 
 

The histological analysis of the 
samples for the M1 implants showed the 
presence of cartilaginous tissue at the top 
and was observed osseous neoformation 

tissue with an abundance of capillary 
vessels and a low calcification level at the 
bottom (Fig.4). 
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Fig. 4. Periimplant tissue - osseous neoformation. HE stain x 100. 

 
We also observed small osseous 

areas in contact with dilated capillaries 
showing a bone remodeling process (Fig 
5). The bone area is situated in the middle 

of the neoformation tissue. A cartilaginous 
bone formation without any inflammation 
was apparent around the implant. 

 
Fig. 5. Periimplant neoformation tissue. HE stain x 400. 

 
For the M2 orthoimplant , new bone 

tissue on a cartilaginous matrix as well as 
normal tissue were observed, without the 
presence of any inflammatory processes. 

For one M2 implant displayed (fig.6) an 
accelerated regeneration process (HE 
x100), with dilated capillary vessels in the 
absence on the inflammatory process.  

 
Fig. 6. Periimplant tissue, neoformation bone, accelerated regeneration (HE stain x100) 

 
The samples from this group showed 

a mild inflammatory reaction but higher 
compared to those of the M1 group. The 
inflammatory reaction consisted in the 

presence of neoformation capillaries and 
abundant intravascular inflammatory 
elements and extravasates. In the M3 
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sampleswe observed destroyed bone tissue 
replaced with neoformation tissue. 

In fig. 7 we observe the lack of 
inflammatory process and the presence of 

the bone and the muscular tissue showing 
a normal regenerative process.  

 
Fig. 7. Periimplant tissue. Lack of inflammatory process, normal regenerative process (HE 

stain x400). 
 
DISCUSSIONS 

The object of our study was the 
evaluation of the biointegration of some 
representative types of orthoimplants. The 
cells from the implant proximity interact 
with a chemical modified surface that is in 
a continuous change (3,4). Protein 
adsorption will determine the surface 
conditioning and will determine the cell 
response. The clinical and in vivo studies 
showed that the topography of the 
implanted surface influence the 
biointegration process (5).  The surface 
interaction with the proteins or cells is 
influenced also by the microscopic 
topography. The pores, protrusions and 
cavities with dimension similar to those of 
the proteins (1-10 nm) or cells (1-100nm) 
might play a part in biointegration. The 
cells respond to the microtopography by a 
phenomenon called contact guidness 
which involves cell form orientation and 
polarity modifications (6). 

Previous experimental research on 
different biomaterials used in implant 
production 
Osseodent, etc.) showed that they might 
produce complement system activation 
especially C3. It was observed that 
osteoclastes formation is influenced by C3, 
while the mononuclear precursors of 
osteo

An important effect is the presence of 
impurities and surface contamination (7,8). 
The conventional sterilization process 
might determine the deposit of 
contaminating elements as 
Cl, and some organic compounds. 
Sterilization with the autoclave will 
diminish the cell adherence.  Although 
only one exposure might not affect the cell 
adherence, multiple exposures have a 
demonstrated inhibitory effect (9). 

In our study the materials were 
individually sterilized in plasma and 
packed separately and the surgical 
intervention was developed in a sterile 
environment following the antiseptic 
criteria. 

The environmental conditions that 
we used are similar to those of the alveolar 
bone, but not identical to it. (10, 11). The 
local environment factors of the oral cavity 
might determine different reactions from 
those obtained by us, increasing the 
inflammatory reaction. 

Our research did not analyze the 
effect of forces similar in magnitude to the 
orthodontic ones, which which would have 
increased the level of complexity of the 
study. The conditions were the identical 
for each implantation and the animals were 
kept under same conditions. All the 
animals survived the experiment and were 
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sacrificed four weeks after implantation. 
The results obtained by us are similar to 
those communicated in the literature (12-
15). 

Our study revealed the highest 
mineralization level for M2 implants while 
for the M3 implants we observe an 
irregular mineralization. 

For M2 we observed an accelerated 
regeneration process with the presence of  
new bone tissue in the absence of an 
inflammatory process with dilated 
capillaries. 

 
CONCLUSIONS 

The M2 orthoimplants produce a 
higher degree of periipmlantar 

mineralization with an irregular disposal of 
the fluorescent material showing a random 
mineralization process. 

For M3 we observed a small 
periimplantar region was the fluorescent 
marker was nor absorbed showing a 
irregular remineralization process. 

For M1 implants we observed new 
bone tissue developed on a cartilaginous 
matrix without inflammatory process. 

For one implant in M2 group we 
observed an accelerated regeneration 
process. 

The M2 tissues showed a higher 
inflammatory reaction compared to the M1 
group.
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