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SCIENCE SERVING ORAL IMPL ANTOLOGY

For over two decades, the number of oral implant acts has continued to rise, today totalling over a million per year worldwide. [1]
The clinical success of dental implant placement is dependent on the quality and speed of Osseointegration. [1]
In the last 25 years, multiple techniques have progressively been developed in order to improve osseointegration from a physical and
chemical point of view. [2]
Since the 1980’s, the surface topography of the implant has been found to be one of the five principal factors for osseointegration,
in addition to the biocompatibility of the implanted material, the implant’s shape, the surgical technique applied and the loading
conditions. [3,4]
Albrektsson and al. (1981) stated that osseointegration essentially depends on the surface topography of the implant, and more
specifically on its chemical composition, its surface energy, its wettability, and its roughness. [5]
Studies on titanium and its physical and chemical characteristics as applied to the biological mechanisms of bone healing will permit
to determine the surface topography for optimal osseointegration.

TITANIUM, OSSEOINTEGRATION’S ARCHETYPAL MATERIAL
Titanium was chosen by the dentistry industry for its excellent biocompatibility. This property is further ensured by the coating of a
passivating layer of TiO2 that protects it from corrosion. [2] [3]
Dental implants are usually made of two categories of materials: commercially pure titanium (Ti Cp) and titanium alloys.
Commercially pure titanium has various degrees of purity, graded from 1 to 4. This purity is characterized by oxygen, carbon and
iron content. The lower the grade , the more the material is pure, with negligible oxygen, carbon and iron content. Thus, grade 4 Cp
Ti presents greater mechanical characteristics than the grade 2 Cp Ti. The grade 2 Cp Ti is stiff, corrosion-resistant and has a good
transformation capacity. Grade 4 Cp Ti allows is remarkably corrosion-resistant and has an extraordinary modulus of elasticity.
Titanium alloys, on the other hand, are more rupture-resistant and have a higher wear factor than commercially pure titanium. [1]
Because of its oxidized surface, the osseointegration process of the titanium implant begins as soon as the implant is in place. Its
oxide layer posses an essential chemical composition, or surface energy, intended for the absorption of specific proteins and for
cellular attachment. The layer is responsible for the physiology of the bone/titanium interface. The two structures (bone, titanium)
are separated by a proteoglycan layer partially calcified and bundles of collagen fibers a couple hundred AngstrÖms thick. [4]
Titanium, recognized for its important wettability, possesses the capacity to be rapidly covered by blood cells ( erythrocytes,
thrombocytes, leucoytes, etc) and cells of the initial blood clot. [1,4]
This first stage of study revealed Titanium as the indisputable choice of material for dental implants. After more than 20 years of
studying the advantages of titanium alloys and commercially pure titanium , the TBR® Group opted to combine both advantages
an use grade 4 commercially pure titanium. It is absolutely necessary to be cogniant of the clinical phenomena related to implant
procedures in order to develop a surface topography resulting in optimum bone integration.
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BIOLOGICAL PHENOMENA RELATED TO IMPLANT SURGERY
The clinical success of an implant is the result of a series of surgical stages and biological reactions. The initial stability of the implant
depending on the bone quantity, quality and distribution must first be ensured. [6,7] Bone integration the implant integration into
the bone begins as a result of an osteoclastic phenomenon (process of local bone necrosis), followed by an osteogenesis process
(bone reconstruction). [6,8]

OSTEOCLASIS
After the implant placement, the surrounding bone undergoes a resorption and bone regeneration process, beginning with the
replacement of the lamellar bone by mature compact bone. [6,11,12]
This osteoclasis phenomenon lasts approximately five days from the date of the surgical act. Subsequently a range of molecular
and cellular reactions take place, inducing synthesis and differentiation of new bone cells along the biomaterial’s surface : the bone
healing stage.[6]

OSTEGENESIS
Bone regeneration begins with the development of a blood clot followed by a series of biochemical reactions (fibrin activation,
stemming from fibrinogen and activated by thrombin / plasmin activation, enzyme stemming from plasminogen / kinin activation)
[6]
The regeneration undergoes a second stage, the activation of thrombocytic cells that bind to the fibrin network and at the implant
surface. [6]
Both Davies’s [13] and Lazzara’s [6] studies show that the blood and thrombocytic cells are the principal cause of bone cell migration
via the fibrin clot that is in direct contact with the implant surface. The thrombocytic cells generate growth factors designated to
accelerate bone healing. [6]
Macrophage migration follows the thrombocytic cell binding (1st mediator of newly formed tissues) in order to eliminate necrotic
fragments resulting from drilling. [6,15] Yet the macrophages’ primary role will be to generate new bone tissue on the implant surface.
[6,14-17] Macrophages secrete multiple growth factors (FGF-1, FGF-2, FGF-4), as well as proteins for bone genetic development
(BMPs). The final result obtained is perfect bone healing including angiogenesis [6, 18,19]
A subsequent formation of a mineral matrix during osteogenesis and bone regeneration implies the presence of multipotent
mesenchymatous stem cells, and their progressive differentiation into osteoblasts. [6,20,21]
Misaski and al. have shown that human mesenchymatous stem cells in contact with titanium surface specifically increase the
expression of alkaline phosphatase, a fundamental enzyme implicated in the control of biomineralization at the implant surface.
[6,22]
The revelation of these series of biological reactions implicated in bone healing has enabled the adaptation of TBR® implant
surface parameters.
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SANDBLASTING-ETCHING, A PROVEN TECHNIQUE.
In the last few years, much effort has been made to improve the success of implant therapeutics. One of these efforts consisted
of reducing the length of time of the healing period by using new surface topographies that would improve the osseointegration
mechanism, in terms of quality of newly formed tissues, as well as in terms of number of days. [5]

THE EVOLUTION OF SURFACE TOPOGRAPHIES
The first osseointegrable surfaces were made of industrial machined titanium. The industrial process results in minimum roughness
and micro sulcus all over the implant surface. [2]
Machined implants were considered as perfectly adapted to long term term osseointegration. [23]
According to Ripari and al. (2002), the average percentage of bone-implant contact on machined surfaces, after 8 weeks of healing,
is 54,16%, considered a high level of integration success.
Albrektsson and al. stated in 1981 that faster and stronger bone development would result in greater implant stability on the
one hand, and that an optimized healing process would allow earlier implant loading. [1] Many scientific studies including that
by Klokkevold study, proved that roughness of titanium implant surface influences the osseointegration rate and the biomechanic
fixation. [1-3,5,23,24] Martin and al. affirmed that the attraction of certain cells to the fissured surfaces of the machined titanium
reinforces the growing notion that the cells have a high sensitivity to surface roughnesses.[28] In fact, an increased degree of surface
roughness would increase the total surface area of the implant and the prospective biomechanical fixation of bone.
These characteristics would allow to raise the bone/implant interface and increase its stabilization. [4] In 1988 Kasemo and Lausma
noticed that micro-roughness has mechanical advantages, promoting good distribution of forces all along the implant, enabling an
earlier loading.
Today, several techniques are commonly used to modify the smooth surface topography of machined titanium. Some techniques
consist of adding matter to the metal, creating a dented surface (convexe profile), called additive procedures. Conversly , other
techniques consist of eliminating matter from the titanium surface , creating pits (concave profile), are known as subtractive
procedures. [3]
Generally, sandblasting / acid-etching is one of the multiple surface coatings combining two processes of subtractive modifications.
First, the titanium surface undergoes sandblasting with hard ceramic particules, such as alumina, titanium oxyde, or even tricalcium
phosphate. Secondly, the surface is soaked in acid, or acid-etched, with HCl, H2SO4, HNO3 or HF. [1]
TBR® Group combines sandblasting and acid-etching for titanium surface modifications, a commonly used and proven technique
for more than 30 years. Sandblasting the implant with corundum obtains optimum roughness of the surface favoring mechanical
fixation of the bone. Acid-etching with fluorhydric acid softens the sharp angles of the rough surface and adds an energetic
component to the implant surface (bioactiv surface) with strong potential for protein binding. The combination of these methods
therefore favors primary bone healing.[3]

FROM A HISTOLOGICAL POINT OF VUE
Generally, cells responsable for osseointegration have been shown to be sensitive to microtopography of the implant’s titanium
surface.
It was observed that osteoblats attache primarily to rough titanium surfaces, versus smooth ones; thus supporting proliferation and
differentiation. [25]

Documentation on TBR® surface topography
July 2010
3/5

S

CIENTIFIC
REVIEWS

The results of one of Davies experiments, thrombocytic agglomeration is greater on a rough surface than a smooth one, as is blood
clot attachment.[4]
In 2006, Standford and al. further proved that the rougher the surface, the thrombocytic activation rate is nearer 100%. [6,26]
Moreover, the experiments of Mendonca et al. as well as Valencia and al. based on the development of human mesenchymatous
stem cells showed that these cells develop a specific response to sandblasted/acid-etched titanium surfaces in 28 days. [6, 29-31]
The geometric properties of TBR sandblasted/ fluorhydric acid-etched titanium implants surfaces affect the cytoskeleton of biological
organism responsable for bone cell growth, mobility, and binding. Sandblasted/acid-etched surfaces stimulate cell proliferation and
differentiation, thus increasing production of chemical mediators and growth factors. [6,28]
In 2008, Paut et coll. pointed out that macrophages respond to the macroscopic topography of the surface on which they bind to
and proliferate. [6,27,28]
Moreover, the expression of proteins acting on matrix mineralization, such as alkalin phosphatase increases in presence of sandblasted
and acid-etched generating bone matrix enhancement. [6,32] The production of other factors participating in bone growth, for
example osteocalcin, is also higher on a rough surface. [28,33]

The various efforts of implant surface modifications initiated on machined titanium were combined in order to improve the bone
healing process following the implant surgical act. Today, one of the most widely used surface modifications is sandblasting
associated with acid-etching, with a success rate superior to 95% 5 years later. [1] TBR® Group is one of the manufacturers having
adopted this surface treatment 25 years ago.
These subtractive treatment processes enable optimum post implant bone reaction by favoring reduced physiological osteoclasis and
higher ostegenesis. Osteogenesis will ensure perfect primary anchorage and long term preservation of the bone level by developing
dense bone around the implant. [3,4]
This strong tissue response is the result of the sandblasted and acid-etched surface topography of titanium in all of its forms. This
specific surface treatment, applied to implant surfaces, improves cellular binding, surface bioactivity, and increases wear resistance,
while respecting its biocompatibility. From a clinical point of view, these characteristics favor the osseointegration mechanism, in
terms of both the quality of the newly formed tissue, as well as in terms the length of the healing period.
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ZIRCONIA
TBR® Y-TZP ZIRCONIA :
STRATEGIC CHOICE FOR CLINICAL EVIDENCES

Odontology is one of the surgical disciplines using the largest panel of biomaterials. [5]
However, owing to their different physical and chemical structures and properties, these materials present significant advantages
for particular applications.[5]
One of these biomaterials is ceramics. Therefore, it is important to distinguish the different types of ceramics available in the dental
universe.
They are characterized as technical ceramics, mostly oxides : aluminum oxides, zirconium oxides. Y-TZP zirconia used by TBR® has
properties particularly adapted to the behavior of biological tissues. [5] [10]

INNOVATING DISCOVERY : Y-TZP ZIRCONIA’S CHEMICAL STRUCTURES
TBR® Y-TZP zirconia is made of 100% metastable tetragonal zirconium oxyde polycristals.This structure is obtained by adding 2 to
3 mol % of Yttrium oxides (Y2O3) known for its “stabilizing” action (note : Zirconium as well as Yttrium are transition metals listed
on the Mendeliev periodic classification of elements). [5] [6] [7] [8] [10]
The addition of a stabilizing agent is essential to obtain a polycristal with a perfectly stable structure. [6]
Indeed, zirconia undergoes a crystallographic evolution depending on its temperature. During its shaping and chilling, between
1000°C and 1100°C, the tetragonal phase transforms into a monoclinic one. This crystallographic transformation includes a
3% volume variation that could damage the material. Due to pure zirconia characteristics, the addition of an additive (doping
substances as Yttrium oxides Y2O3) is therefore important to stabilize the cubic or tetragonal shaped zirconia at room temperature.
So yttrium oxide increases zirconia’s toughness and prevents possible cracks from spreading. [2] [5] [7] [10]

TBR® Y-TZP ZIRCONIA MECHANICAL PROPERTIES
In addition to a high degree of biocompatibility, TBR® Y-TZP ceramics possess chemical, physical, mechanical and thermal
fundamental properties, which are of high interest for dental implantology. This ceramic received the ISO 13 356 and the American
Society for Testing and Materials (ASTM F1873) certifications. [5] [7] [10]

ZIRCONIA, ONE SMOOTH MATERIAL
The material roughness, i.e. presents more or less asperities on its surface, is an important property to take into consideration.
The more its roughness is small, or the smoother the surface, and the more its periodontal relevance increases : zirconia’s smooth
surface, combined with its electrical inertness, induces less bacterial plaque anchoring sites and enhances hygiene, important factor
for periodontal maintenance especially during prosthetic rehabilitation on implants. [5] [8] [9] [11] [12] [13] [14]
Zirconia’s roughness depends on various factors : its grain size, its density, as well as its porosity. [8]

- ZIRCONIA’S GRAIN SIZE
The grain size of Y-TZP zirconia is one of the most important factors influencing zirconia’s roughness. The size of TBR® group’s
zirconia grain is 0.36 µm less than 0.6 µm. This grading offers a very smooth surface topography, with a significant, favourable
impact on the gingival integration of the TBR® zirconia. [7] [8]
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- ZIRCONIA’S DENSITY
Sintering zirconia allows short and strong atomic bonds, hence an elasticity modulus (i.e. Young modulus) in the order of 200 GPa
implying high density and toughness of the material. [5] [9]
The density of TBR® Y-TZP is 6.07 g/cm, real close to the ideal value which is 6.1 g/cm. However, the more the density of zirconia is
close to this value, the less space there is between the grains and the smoother the surface/the more the roughness is low. [7] [8]

- ZIRCONIA POROSITY
The porous characteristic of zirconia is per se related to its density. It has been proven that the density of this material is very close
to its ideal value. Its porosity is therefore close to 0, allowing to obtain the smallest roughness/smoothest surface possible.
The perfectly smooth surface topography of zirconia stops bacterial plaque adhesion. [5] [7] [8]

MECHANICAL BEHAVIOUR EVIDENCES
The knowledge of material science is essential to be able to develop a product designed to integrate a biological organism. The way
materials such as Y-TZP zirconia deform must be therefore perfectly predictable.
Its high mechanical performance, that is the ability to conserve its shape and dimensions under mechanical solicitation, is chiefly the
result of its density, its grain size, and its crystallin structure following the chemical phenomenon of yttrium oxide stabilization.
[5] [7]
Its characteristics (crystallin structure, density, and grain size) give zirconia a relatively important ductility for a technical ceramic.
Indeed, a material which is too hard will not resist cracking propagation and chocks whereas a ductile material will. Plastic distortions
of the material will absorb part of the distortion energy and failure will then be delayed. [6]
Kohal and al. scientific studies (2006) and those of Andreoitelli and al. (2009) regarding Y-TZP zirconia resistance to failure, have
shown that this material resists occlusion forces. [19] [20] [21]
More precisely, Zembic and al. proved that no alterations of the implant-carried crown in zirconia occur when placed on Y-TZP
zirconia abutments, as opposed to the same type of crown but placed on a titanium abutment (20% alterations).
Further more, Y-TZP zirconia resists to flexion mechanical phenomenon. Its resistance is in the order of 1000 MPa, i.e. almost 1.5
times higher than some technical ceramics (zirconium oxides) and almost twice as high than alumina oxides. [5] [6] [7] [8] [10]
On the other hand, the per se properties of Y-TZP zirconia allow very high resistance to compression, compared to titanium, it is in
the order of 4900 Mpa. Its dense submicron crystallin structure enables this material to resist to friction, thus to wear well. [5] [7]

ZIRCONIA’S SHAPING PROCESSES
Each parameter of TBR® Y-TZP zirconia manufacturing and shaping processes are perfectly controlled in order to give it maximum
stability, that is a microstructure, ideal physical-chemical properties and recognized mechanical properties. [7] [8]
TBR® Y-TZP zirconia is created using the sintering process, one of the methods that ables to achieve technical ceramics and
mechanical piece prototypes.
Although, there is no exact definition of the sintering process, it can be simply described as a material strenghthening thermal
processing technique.
TBR® Y-TZP zirconia grain size and density are dependent on the sentering conditions.
Moreover, the use of Hot Isostatic Pressing (HIP) prior to sintering favors considerably the microstructure and properties (wearing,
constraint to failure) of bio ceramics currently used in the dental field (alumina and zirconia). [4] [8]
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ZIRCONIA, A MATERIAL FAVORING GINGIVAL INTEGRATION
Thanks to its biocompatiblity, Y-TZP zirconia of the TBR® hybrid zirconia-titanium implant is well tolerated by soft tissues, improving
long-terme peri-implant soft tissue stability. [9]
More precisely, TBR Y-TZP zironia enhances fibroblasts and osteoblasts proliferation compared to titanium.
2 years after implantation, the margin tissue is more stable around zirconia than around titanium. [5] [8] [9] [11] [15]
The physical characteristics of the material also serve to significantly reduce bacterial colonization, plaque formation, and
inflammatory risk, compared to titanium. [5] [8] [9] [11] [12] [13] [14] [15]

ZIRCONIA, SYNONYM OF ESTHETIC SUCCESS OF IMPLANT AND PROSTHETIC RESTORATIONS.
Esthetically speaking, the clinical use of TBR 1-stage surgical hybrid implants composed of a zirconia collar or TBR® 2-stage surgical
implants with TBR® standard or personalized zirconia abutments, results in an appearance comparable to natural teeth.
This esthetic appearance is even more convincing in cases of thin periodont, which are unable to mask the shinning titanium metal
of conventional abutments, nor to ensure long-term stability of peri-implant tissue’s structures. [6]
Generally speaking, non-submerged implantation techniques (1-stage surgical operating technique) are favored because they present
significant advantages, from a clinical point of view. However, 1-stage surgical operating procedures using titanium-only implants
are unsuitable for esthetic restoration reasons. [16] [17] [18]
The development of the TBR® hybrid zirconia-titanium implant fulfils the requirements of each type of tissues: the zirconia for
gingival integration and titanium for bone integration. As a result it enables the use of non-submerged techniques will still fulfilling
esthetic imperatives. [8]

TBR® Y-TZP zirconia is therefore the archetypal material in implantology, for use in the implant- soft tissue relations because of its
esthetic and periodontal qualities.
Zirconia is the ideal matter when used as a transgingival emergence.
Following research on zirconia, the TBR Group combined its qualities to titanium and created the first hybrid implant composed
of a titanium body designed for osseointegration and a zirconia collar designed for gingival integration. From a clinical point of
view, the ideal combination of these two materials, each with their distinct properties, answers the different needs of each tissue
composing the periodont.
The trend in the technological evolution in the prosthetic field is to a new sort of personnalized prosthesis (unique, manufactured
according to the clinical case constraint to take into account) entirely made of Y-TZP zirconia. The esthetic and technical optimization
of this material is brought out by the launching of the new TBR CAD/CAM Playzir line (implant abutments, coppings and customized
bridges).
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TRANSGINGIVAL IMPL ANT SOLUTION :
FROM OSSEO-INTEGRATION TO PERIO-INTEGRATION

Osseo integration alone of the dental implant is not sufficient to ensure a successful long-term implant restoration and perfect
dental aesthetics. The dental implant must integrate into the soft tissues as well. [8]
In 1998, experimental animal research carried out by Abrahamson demonstrated that the quality of the peri-implant tissue
attachment depended primarily on the implant material that would be in contact with gingival tissue. [7]
Gingival tissue heals at the neck of the implant (1-stage surgical system), at the level of the healing screw/implant abutment (2-stage
surgical system), or at the level of the rings of MCB abutments (2-part, prosthetic abutment systems, precursor of the hybrid
technology, consisting of a zirconium trans gingival and a titanium supra gingival element).
The integration is further, more or less significant depending on the surface topography of the material used. [7] [9]
The material and its surface topography will determine the nature of the connection of the surrounding implant tissue, the thickness
of the tissue and how it will act as a anti- bacterial barrier. [1] [2] [7]

ZIRCONIUM, A MATERIAL THAT FAVORS GINGIVAL INTEGRATION
Clinical results obtained regularly from the use of zirconium as the transgingival material, show : coronary repositioning, papillary
reconstruction, scalopped gum. [26] [27]
These results can be interpreted as follows:

REDUCED BACTERIAL ADHESION
On one hand, microscopic electron scanning and profilometric analysis of zirconium and machined titanium surfaces reveal that the
zirconium surface is much smoother than that of machined titanium. [4] [28]
On the other hand, histological measurements of the interface of a zirconium and a titanium abutment, at 2 and 5 months of
healing were carried out by Welander in 2008. This comparative study based on the Shroeder (1973) / Berglundh and al. (1992)
method and on a stereological technique consists in measuring the percentage of leukocytes found in the gingival epithelial and
connective tissue.
This study is based on the hypothesis that a lower percentage of immune cells (leukocytes, granulocytes, macrophages, etc.) implies
a feeble adhesion of bacteria.
Yet, the results of this study show that in both types of tissue the percentage of leukocytes present in the tissue surrounding the
zirconium surface was less than in that surrounding the titanium surface.
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Those results reveal that the topography of the zirconium transgingival surface results in a lower level of bacterial adhesion than
does that of a titanium surface. [23] [24] [26] [28]
Zirconium, when used in a transgingival setting reduces the microbiological challenges thereby resulting in improved conditions for
healing and in increased growth of healthy soft tissue. [4] [5] [28]

HISTOLOGICAL INPUT OF ZIRCONIUM
Welander and al. (2008) study was subsequently pursued further. Indeed, the initial objective of the different methods and
techniques quoted was to evaluate the epithelial attachment to the implant (abutment, etc.) and study the composition of the
connective tissue.

- CHARACTERISTICS OF EPITHELIAL TISSUE
Welander and al. worked once more on the results obtained above, affirming that the zirconium provides surrounding conditions
favoring epithelial attachment, therefore appropriate thick mucus membrane. [5]
Once the epithelial cells, which are able proliferate and displace themselves, approach the zirconium surface, they connect to it
via a basal lamina and hemidesmosomes connections. These begin to form as of the 2nd day after the implant. They continue to
proliferate up the apical pole (of the basal lamina), along the zirconium surface, until they cover 2 mm. [2] The newly formed epithelium surrounding the transgingival device has all of the histological characteristics of that of a normal tooth. Thus, the epithelial
attachment is a dynamic structure allowing coronary migration, a veritable mimicry of the classic creeping attachment described in
periodontics. [26] [27] [28]

- CHARACTERISTICS OF CONNECTIVE TISSUE
Welander and al (2008) were able to determine the proportion of collagen fibers, fibroblasts, vascular structures, leukocytes and
residual tissues (nerves, matrical matter and unidentified structures) in the connective tissue. The result of their experiments reveals
that the percentage of collagen fibers around the zirconium was superior to the percentage of fibroblasts. Both values were superior
to those found in the tissue surrounding titanium. [5]
Tetè and al. histological study (2009) comparing 10 implants with a machines titanium neck and 20 implants with a zirconium
ring, all implanted in the mandibular crestal bone of 5 pigs, revealed additional information. [4] In addition to determining
leucokytes levels in the connective tissue, the experiment was designed to identify the orientation of the collagen fibers surrounding
the zirconium and titanium implants.
Collagen fibers are the major components of the extracellular matrix in all mammalian connective tissue. They form an essential
framework used by fibroblasts as scaffolding to “crawl” along the zirconium surface. The collagen fiber orientation influences the
direction of fibroblasts’ grouth, their capacity to move towards the transgingival dispositive (implant, abutment) and form an
adequate connective seal.
It was discovered that the number of 86 °-90° oriented fibers in contact with zirconium were superior in number. Therefore, the
peri-implant tissue surrounding specifically the zirconium surface (implant, abutment, etc.) is concentrated in collagen fiber. The
percentage of fibers oriented perpendicularly to the implant is higher around zirconium than around other biomaterials. This
distribution results in ideal conditions for the reconstruction of the mucosa and the formation of quality epithelial attachment. [4]
[6] [21]
Zirconium in direct contact with the gingival mucosa results in a coronary position of the gingival margin, the shape, colour and
contour of the labial gingival tissue and the adequacy of the interdental papillae, in harmony with the surrounding teeth and tissue.
[10] [26]
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HYBRIDIMPLANT® BY TBR® : A 1-STAGE SURGICAL SYSTEM THAT ENHANCES GINGIVAL
INTEGRATION
The different surgical techniques applied will affect the implant’s gingival integration.
Depending on the type of system used, the surgical and prosthetic acts can be more or less invasive for the soft tissue.
In the case of a 2-stage surgical procedure, soft tissue is not in direct contact with the implant, which is buried in the bone. Thus,
during the initial procedure, only the Osseo-integration is taken into account. The concern for the gum to heal arises subsequently,
months after the osseo-integration. A second surgical act is necessary to place the healing screw or prosthetic abutment.
In the case of a 1-stage implant placement, the soft tissues are in direct contact with the non embedded part of the implant. There
is only a first intention healing, both at a time : bone healing surrounding titanium, and the gum in contact with the zirconium ring
of TBR® Hybrid implant. The head of the implant is exposed to the oral cavity. The prosthetic abutment can then be placed directly
after taking off the cover screw, no additional operation is necessary.
After studying clinical cases, Degigi (2009) concluded that the 1-stage implant was favored by practitioners (ease of placement,
clinical satisfaction) as well as patients (fewer surgeries, esthetical purposes). [29]
By reducing the trauma to the transgingival tissue, the 1-stage surgical procedure reduces the environmental risks inherent surgical
and prosthetic acts. [2] [3] [25]

Until today, the ideal gingival integration of an implant was one where the various biological components or constraints were
controlled and overcome. Thanks to a 1-stage surgical system with a zirconia transgingival ring, this integration becomes highly
reproducible. [2] [29]
It has been shown that zirconium is a biomaterial of choice and has all of the combined properties necessary for a gingival integration
similar to that of nature in terms of histology, biological composition as well as in terms of esthetics “ creeping attachment”. [10]
[27]
TBR 1-stage surgical hybrid zirconia-titanium implant conforms to these criteria in order to obtain a complete, lasting, and reliable
dental restoration with finishings answering to esthetic standards and biocompatibilitity. [3] [28]
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