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The era post knowledge of how Titanium has been known to 
react with bone tissue in 1940 (1) drove remarkable develop-
ments and surgical breakthroughs in its use began to be devel-
oped in the 50s. This interaction, defined by the close contact 
between bone and titanium and its alloys at the microscopic 
level (3), defined as Osseointegration (4) in the 1980s, the 
intimate interaction between bone and titanium and its alloys 
on a microscopic level (4) stimulated the concept of rehabil-
itating toothless patients who would benefit from this unique 
form of anchoring their dentures by implants (Figure 1).

The maturing of the rehabilitation process via dental 
implants was also marked by acknowledging the need for 
improvements in surgical techniques, macro-geometry 
of implants, surface treatments, and types of prosthetic 
fixation, among other things (5, 6). While this milestone 
in modern Implantology meant an additional possibility 
of complete, partial and single-tooth oral rehabilitation 
of patients, with a high success rate, the need to comply 
with a surgical rehabilitation protocol schedule imposed 
itself as a decisive factor for success (4). An Osseointe-
gration waiting period of up to 6 months was required 
prior to starting functional rehabilitation and aesthetic 
procedures, such procedure having been dubbed two-
stage protocol (7). Nevertheless, the demand for speed-
ier treatments than those initially proposed became an 

Figure 1 – 
Histological cut 
from animal study 
demonstrating the 
interface between 
the Unitite® implant 
and bone tissue.

important factor upon the selection of an implant 
treatment, particularly from the patients stand-
point, since they want to accomplish functional 
and aesthetic rehabilitation as quickly as possible, 
in order to regain their self-esteem and be rein-
serted in society (8, 9). Furthermore, patients 
report that the healing period can be highly un-
comfortable, inconvenient and extremely lengthy. 
Thus, the search for the optimal combination of 
improvements in surgical rehabilitation techniques, 
plus the efforts made to improve engineering ma-
terials, and collaboration from the industry to pro-
duce implants that met the demands has become 
the driving force behind the latest developments 
(6, 10, 11) (Figures 2 and 3A to 2G).

Figure 2 – Unitite® 
Scenario and Unitite® 
prosthetic components.
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Figure 3A a 3G – Clinical case of 
immediate loading implant in aesthetic 
area using a Unitite® Prime implant 
and prosthetic component custom 
CAD-CAM. Clinical Case performed by 
Dr. Leandro Leão Guerriere and Dr. 
Fernando Pereira Pastor (São Paulo 
Brazil).

Regarding the development of implants, reverse engineering prac-
tices adopted by Brazil and other countries are common place in the 
industry and worth mentioning. Reverse engineering, which could be 
defined as a creative solution to extract new concepts from a final 
product in order to create your own solution, does not necessarily 
work, nor is it always capable of reproducing the benefits expected 
by the patient, since it lacks the proper basis and research of the 
biological and mechanic principles according to which the implant 
is designed. To develop an implant that merged both the optimiza-
tion of surgical techniques, and better rehabilitation times, S.I.N.® 
(Implant System) sought to combine professional know-how from 
several areas. The cornerstone of this union was to create an implant 
which drilling system, geometry and nano activated surface treatment 
were designed with a singular purpose, i.e. to stimulate rapid bone 
response. The patient, the end beneficiary of the process, could have 

Figure 4 – Unitite® Implants 
Prime, Slim and Compact.

 3F
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Figure 5 – Scanning 
electronic microscopy 
(SEM) with a 60,000X 
zoom showing the micro 
and nano-topography for 
Unitite® surface.

Figure 7 – Finite 
Elements Model 
demonstrating the 
Unitite® Implant, 
prosthetic component, 
prosthetic bar and 
retaining screw to assess 
the biomechanical 
behavior of the set when 
used in fixed implants.

Figure 9 – Implant and prosthesis loaded in the area 
of the second right upper premolar. Note that the 
x-ray shows that bone level is at the height of the 
prosthetic platform for the implant, as it is the norm 
for implants with conical connection and “Switched” 
platform. Case discussed by Ryo Jimbo, Fernando 
Hayashi, Fábio Bezerra and Barbara Yamamoto.

Figure 6 – Results of finite elements analysis for the 
Unitite® implant installed in an extraction alveolus. The 
objective of this evaluation was to study the behavior 
of the Unitite® macrogeometry in the protocol for 
immediate implants with immediate loading.

Figure 8 – Histological 
section of an 
animal study during 
development phases: 
Unitite® validation.

both aesthetic and functional rehabilitation in less time, or even immediately upon implant 
placement, thus reinserting himself in society (Figures 4 e 5).

As it would happen with any serious and rational launching 
of any new device within the industry, using an approach 
that would favor the hierarchical assessment of the 
product, assessing each component methodically, and 
then taking the data from such assessment and having it 
interpreted and the knowledge thus generated submitted 
to the scrutiny of one’s peers through the most relevant 
international publications in the field was a necessary step. 
It was S.I.N.’s understanding that Unitite’s® development 
should go through this process to substantiate its claims 
to uniqueness and back its commercialization. To that end, 
the rationale and research work developed over the past 
few years is presented below (Figures 6, 7, 8 and 9).
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In order for the efforts made in the trial and development phases of a product to be 
translated into a benefit that justifies its use, it becomes essential to know the role of 
macrogeometry of the implant, its micro and nanostructure and surgical technique for 
bone repair. For that purpose it is especially necessary to distinguish bone repair modes 
and the clinical implications of the three possibilities of implant macrogeometry:

 1. threaded in a root shape;
 2. root form with plateaus;
 3. hybrid or combination of the above.

Moreover, as the functional and aesthetic rehabilitation process involves the final place-
ment of prosthetic elements, the knowledge of the means of connection and the charac-
teristics of each one is critical when considering a new implant design from a mechanical 
and biological perspective. In this way, preliminary analyzes involving the finite element 
method (FEM) and the use of mechanical tests are key tools for the knowledge of the 
stress distribution, reliability and fracture mode of prosthetic components (12) (Figures 
10,11 and 12).

Figure 10 – Graph 
of preclinical 
study using the  
Finite Element 
Method (FEM) by 
comparing aspects 
biomechanics 
of implant S.I.N. 
Unitite® with 
Straumann, Nobel 
Biocare and 
Biomet 3i.
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Figure 11 – Graph 
demonstrating the result of 
marginal bone maintenance 
in an animal study comparing 
the S.I.N. Unitite® implant with 
Straumann SLActive, Nobel 
Biocare TiUnite and Biomet 3i 
Nanotite.

Figure 12 – Graph showing the results of mechanical tests of accelerated fatigue by evaluating prosthetic 
components S.I.N. Unitite® with Nobel Biocare Replace Select and Biomet 3i Certain
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Threaded implants are the most commonly used, regardless of their different geom-
etries and screw profiles, since after they are fixed, they remain in intimate contact 
with the bone bed leading to appositional bone healing. This is a direct result of the 
smaller or similar implant internal diamater beds created by the drills used in the oste-
otomy. Thus, primary stability results from the intimate contact between the bone and 
the implant (13, 14). Nevertheless, this intimate bone contact with the implant re-
gions undergoes a healing process that involves necrosis and remodeling, followed by 
extensive bone resorption, ensued by new bone formation (appositional) (13, 15-17). 
The histological assessment of the Osseointegration process for threaded implants 
evidences that the formation of the appositional bone, in areas responsible for prima-
ry stability during implantation, occurs in order to restore the existing bone-implant 
contact upon deployment. This knowledge translates clinical observations of reduced 
primary stability found after deployment (18-21). Moreover, this reduction seems to 
be greater for implants placed in the bone tissue without a threaded profile, and with 
high primary stability, when compared to those with threaded profiles, which was 
attributed to the increased need for bone remodeling around the implant (22). It has 
been observed that the time required for Osseointegration (resorption, remodeling 
and appositional bone formation) to recover primary stability levels found at the time 
of implantation is of at least two months (19).

A different concept of macro geometry of the endosseous mounting involves the use 
of root shaped implants with plateaus. Conversely to root-shaped threaded implants, 
the osteotomy in this situation is performed so that only the tips of the plateaus, i.e. 
the external diameter of the implant, are in contact with the bone wall, thus forming 
implant healing chambers (23-26) in the space created by the internal diameter of the 
implant’s body. Therefore, implant stabilization is provided by the friction between the 
tips of the plateaus and the bone walls (13). The healing for this implant macro geome-
try has been extensively reported in the literature (13, 23-29), and is substantially dif-
ferent from that of root-shaped threaded implants (13, 14). After just a few hours, the 
spaces formed between the bone (extraction or osteotomy alveoli), and the implant’s 
internal diameter (space called healing chamber) are filled by clotting which goes on 
to become the fibrin network. A cascade of events ensues, including the formation 
of a tissue rich in mesenchymal cells, and vascular structures where the woven bone 
will be formed and later replaced by lamellar bone. A detailed description of the initial 
healing stages in the area between the plateaus (inside the chambers) shows that the 
Osseointegration phase is an intense one and happens substantially faster upon the 

2.1 | MACROGEOMETRY, BONE REPAIR 
AND CLINICAL IMPLICATIONS
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placement of this particular macro geometry implant (15). In this scenario, bone is 
formed from the surface of the implant and healing is intramembranous, different 
from appositional healing, where bone resorption of the tissue responsible for main-
taining primary stability is necessary, requiring compression for later appositional bone 
formation (13, 14, 30).

Even though the macro geometry of implants with plateaus results in rapid bone 
formation in the healing chamber areas, they provide limited primary stability, and are 
dependent upon the contact of the plateaus’ tips with the osteotomy or extraction 
alveoli. Yet, there are real immediate loading possibilities, and good success rates (31) 
could be had, provided splinting of the element is performed with adjacent teeth or 
implants until the Osseointegration process in the chambers can ensure stability. 
However, knowledge of the clinical data showing significantly lower survival rates for 
implants subjected to immediate loading versus delayed loading, considering this mac-
ro geometry (32), is extremely relevant, and the final analysis of immediate loading 
points at it as a risk factor for failure (defined as implant loss) (33).

Figure 13 – Implant 
Unitite® - Main 
characteristics.

The implant’s external threads 
contact provides high primary 
stability, while the implant’s 
internal threads and body 
are in contact only with the 
blood clot. This hybrid healing 
eliminates the catabolic phase 
of interfacial bone remodeling 
in most of the implant’s area, 
accelerating the healing 
process and improving the 
quality of bone formed.

Considering the features, benefits 
and limitations of the macro geome-
try of threaded and plateau implants, 
S.I.N. identified an opportunity for 
the development of an implant sys-
tem that would combine the advan-
tages of each macro geometry, aim-
ing at accelerating bone response, 
and called that hybrid (Figures 13 and 
14). Since the implant surface treat-
ment is part of this strategy, it will be 
described below to strengthen the 
basis and rationale behind the pro-
posed implant’s concept (Figure 15).

Figure 14 – Unitite® Implant - Healing Chamber.

Detailing of the formation of the healing chambers where the clot will be in direct contact with the body 
and internal threads of the implant. This macrogeometric characteristic associated with the presence of 
nanoactivated surface of hydroxyapatite (HAnano) accelerate the cicatricial process, since Hanano as a 
catalyst for the Osseointegration process.
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Figure 15 – SEM with increased 60,000X 
of implant surface Unitite®. Detail for 
homogeneity distribution and layer 
thickness of hydroxyapatite nanocrystals.

Since the early 80s, changes to the surface of the implants have been identified as 
one of the six key factors that drive Osseointegration success (4). That is the first 
component interacting with bone and for drilled implants, it has been identified that, 
to a certain extent, the texture results in improved bone response (6, 8, 9, 34). The 
resulting textures with average height deviation (Sa) of less than 0.5 µm are classified 
as drilled or smooth, from 0.5 to 1 µm as minimally rough, from 1 to 2 µm moderately 
rough, and those above 2µm are classified as rough (8). Although information, gath-
ered in a non-systematic or organized fashion, indicates that the moderately rough 
surfaces appear to have a more favorable bone response in comparison to the other 
textures (35-37), this single variable is not the culprit of a better bone response, since 
it cannot be dissociated from surgical instrumentation, macro geometry and nanoac-
tivation, among other factors (10, 11).

Implant surface modifications aim to accelerate bone response and improve upon 
the possibility of a speedier functional rehabilitation, faster than that conventionally 
proposed. They can be chemical in nature, for example, by including inorganic stages 
over or on the TiO2 layer with calcium phosphate, or of a physical nature, with a mi-
cro-scale and/or nanometric topographyc architechtural (6) modification.

2.2 | MODIFICATION OF THE SURFACE OF 
THE IMPLANTS ON THE MICROMETRIC 
SCALE AND NANOMETRIC
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Knowledge of the superiority of a surface treatment over existing ones is in continu-
ous process of construction and is point of discord in the literature. This well-designed 
tests, which follow a hierarchical scale of scientific validation if make it necessary to 
justify the use of certain new implant projects (6). The development of a new implant 
system by S.I.N. followed this reasoning for the validation of its accelerated osteo-
conductivity as well as of the greater reliability of its conical internal connection (also 
called cone morse) (Figure 15 A).

Figure 15A – Graph demonstrating 
the positive effect of the surface 
micrograph of the Unitite® 
implant using the double thermal 
etching.

Significant differences were observed in BIC 
between different groups (P <.01) (means ± 95% 
confidence intervals). Bars with the same number of 
asterisks indicate statistically homogenous groups.

Regarding nanoparticulate surfaces, they are three-dimensional in the nanoscale, 
which fit in the nanometer scale. In vitro and in vivo studies showed that cellular activ-
ity and bone response may be positively modulated by modifying the surface texture 
at a nanoscale level (38). However, following the same reasoning for the validation of 
different surface treatments within the nanometric scale, our current challenge is to 
determine which nanotopography characteristics must be present on the surface in 
order for the acceleration of bone response to be maximized (6, 38, 39).

The presence of hydroxyapatite (HA) on the implants surface is already known to 
promote faster Osseointegration if compared to conventional surfaces (Figure 2) (40, 
41). Even though in the past coatings with HA would lead to thick layers that flaked-
away from the surface resulting in a number of complications, (42, 43) current HA 
coating techniques offer very advanced topography insertion at the nanometer scale, 
such as those in the Unitite® implant’s surface that are smaller than 100 nm. At this 
scale, it is possible to witness the most effective cell integration, and the synergistic 
key role played by texture on the topography, as well as how the chemicals start to 
promote Osseointegration, accelerating this process (44). We emphasize that Uni-
tite’s® surface is coated with a single nanometric HA layer, which was proven to cause 
no inflammatory reaction (44) (Figures 16, 17, 17A, 17B and 17C).
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Figure 16 – Scanning electron microscopy with increase 
of 40X demonstrating the microtopography of surface 
of the Unitite® generated by the acid treatment prior to 
nanoactivation.

Figure 17A – Scanning electron microscopy with increase 
of 40,000X demonstrating the microtopography of surface 
of the Unitite® after the nanoactivation.

Figure 17C – Scheme demonstrating the 
surface nanoscale Hanano when compared 
to traditional surfaces of hydroxyapatite in 
micrometric scale used in the past.

Figure 17 – Scanning electron microscopy with increase of 2,500X 
demonstrating the surface microtopography of the Unitite® prior to 
nanoactivation.

Figure 17B – Scanning electron microscopy with increase of 100,000X 
demonstrating the homogeneity of the nanocrystals of hydroxyapatite in a 
thickness of 20 nanometers.
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Figure 18A a 18D – Micrographies show in 3 weeks in A) the SW implant and the presence of microfractures 
compression after installation with subfresh technique, while in the same in B) in the Unitite implant® the 
presence of bone neoforming in the healing chamber. In 12 weeks, the micrograph C) illustrates active 
remodeling in the SW implant, whereas in D) the Unitite® already has the formation of lamellar bony 
morphology of the Haversian type.

 18D 18A  18B  18C

Topographic carachterizations of Unitite’s® nano surface implant 19A 19B 19C 19D® 
allow the observation of a surface entirely covered by HA nanocrystals with a homog-
enous thickness of 20 nm. This layer, it should be noted, is over a grade 4 titanium 
surface with a moderately rough texture, as established in the literature to result in 
a better Osseointegration response (39, 45). The presence of HA nanotopography 
on Unitite® Implant surface increases important osteogenic markers, such as alka-
line phosphatase and osteocalcin, while at the same time reducing inflammation. 
Thus, an HA monolayer with a thickness under 100 mm is metabolized by the system 
(46). Among the most important aspects of great clinical relevance is the mechan-
ical quality of the bone forming around this new Unitite® surface. It has been shown 
that the bone mechanical properties (elasticity and hardness) increased significantly 
when compared to the same surface without the HA nano coating, and that was true 
not only around the implant-bone interface, but also inside the healing chambers and 
especially in remote areas of the implant. (47) This aspect is highly desirable when the 
conditions of function of the implant over the implant are challenging as is the case 
with immediate loading (Figures 18 and 19).
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Figure 19A a 19D – In the early stages of 3 weeks of Osseointegration, this micrograph shows inside the 
healing chamber 2 surfaces A) Unitite® coated with hydroxyapatite nanocrystals and B) the same uncoated 
surface. Note that in A the intramembranous type bone repair demonstrates the formation of palisade bone 
not only in the center of the healing chamber but also the formation of the implant interface, which is not 
evident in B. Figure C shows the HA surface of the implant Unitite® in 12 weeks where a lamellar morphology 
of the Harvesian type can be observed in totality of the healing chamber filling up space previously occupied 
by the clot. In D, we can observe that the lamellar formation is happening more slowly, and only a part of the 
Healing chamber is filled.

 19A  19B  19C  19D

Several ways to connect the prosthetic element with the implants have been developed in 
order to ensure greater mechanical stability and harmony with peri-implant tissues aiming 
at the development of the external hex system that was initially proposed. This demand is 
created by the high release and abutment screw fracture rates that have been clinically ob-
served (48), which can be explained by the oblique loads which in the case of external hex-
agonal connections are primarily resisted by the prosthetic screw, while a very small amount 
of stress is dissipated through the connection (49). Conversely, the internal connections, for 

2.3 | IMPLANT CONNECTIONS: 
MECHANICAL AND BIOLOGICAL 
CONSIDERATIONS
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example, display greater stability and better distribution of forces due to their ability to dis-
sipate side loads in the deeper regions of the implant and thus protect the prosthetic screw. 
The greater contact area with the internal walls of the implant creates a union able to better 
withstand micro movement in comparison to the external hexagonal type connection (50-
53). This translated into a better mechanical behavior of the internal connections in compar-
ison to external connections (54-56). This characteristic becomes particularly desirable for 
the reconstruction of single elements, an extreme challenge since they require independent 
stabilization from other implants, such as it would occur, for example, in fixed partial or full 
dentures (57) (Figure 20).

Figure 20 – Finite element analysis of 
distribution of stresses comparing implants 
with cone morse and external hexagon 
connection. Note that most of the forces applied 
on the prosthetic component is absorbed by the 
prosthetic connection in the case of the implant 
cone morse. In the hexagon-outer connection, 
there is no stabilization by the docking system 
and much of the force is supported only by the 
retaining screw.

From a biological standpoint, the space and misalignment observed in prosthetic implant abut-
ment interfaces, as demonstrated by a series of trials (58-60), becomes a continent for bac-
terial colonization and the effects of its byproducts reflected clinically as an important agent in 
the contribution of peri-implantitis and bone loss around the implant (61-65). Considering this 
context, the distance from the outer edge of the prosthetic abutment towards the center of 
the implant and the consequent bridging of the gap between the prosthetic abutment / implant 
and the implant peri-tissue, is a concept known by “platform-switching”, and it presents itself 
as a real alternative for the preservation of marginal bone tissue (66-70). In the case of conical 
internal connections, the maintaining of the abutment / implant interface distant from peri-im-
plant tissues is inherent to the system, which makes this connection advantageous also from 
the standpoint of preserving marginal bone (Figuras 21, 22, 23 and 24).

Figure 21A – Finite element model of four Unitite® implants with different macro-
geometries installed in the region mentally interformames. Finite element analyzes 
of all patients included in the with the objective of evaluating the biomechanical 
environment of the different macro-geometries of Unitite®.
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Figure 21B – Detail of model with four Unitite® 
implants and prosthesis of the protocol type used in 
the study to evaluate the environment biomechanics 
in finite elements.

Figure 22A – Clinical trials with the Unitite ® implant. The goal 
of this study was to evaluate the influence of different of the 
implant macro-geometry in the crest module (ie type of prosthetic 
connection, ridge module with / without threads, crest with / without 
surface treatment) in bone preservation marginal periimplant. These 
surveys were used as base and foundation for the final version of 
macro-geometry. In this study, the Unitite® cone morse, with threads 
and treatment in the module of the crest, did not present peri-
implant bone losses, even after 1 year in function.

Figure 21C – Finite element model for the Unitite® morse taper implant with 
mini-abutment, bolts and bar. The three-dimensional model was cut to show 
the internal details of the prosthetic connection. No simplification geometry 
was performed in finite element models. All the details were included in the 
models with maximum fidelity.

Figure 22B – Four Unitite® Implants with 
different characteristics of macro-geometry in 
the region mental disorders.

Figure 22C – Prosthetic components installed 
on 4 implants Unitites® with different macro-
geometry characteristics.
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Figure 24 – Peri-implant marginal bone loss for external hexagon implants with 
the adapted prosthetic component (left-most implant) and platform-switching with 
horizontal mismatches of 0.4 mm, 0.7 mm and 1.2 mm. Note the effectiveness of the 
platform-switching, mainly with 1.2 mm mismatch (implant of the extemo - right), in 
the preservation of the marginal peri-implant bone, after 6 months in office.

Figure 23 – Peri-implant bone loss marginal 
of external hexagon implants (left) and cone 
morse (right). Note the greater bone loss to the 
hexagon-external implant, while the Unitite® 
cone-morse peri-implant bone on the platform 
of the implant, even after 1 year due to.
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The proposal to develop a new concept of dental implant, Unitite® (S.I.N. Implant, Sao 
Paulo Brasil), seeks to add essential features for its distinctive clinical performance and can 
be justified from the description of its structure that promotes the contact between the 
bone tissue and its prosthetic connection system. As for its shape, Unitite® presents only its 
cylindrical cervical portion, the remainder being progressively conical toward the apex, which 
provides greater primary stability and insertion torque (71) (Figure 25).

3.1 | CHARACTERISTICS

Figure 25 – Implants 
Unitite® Prime, Slim 
and Compact.

In order to provide a better dissipation of the occlusal forces, es-
pecially those of shear, cervical region, the Unitite® presents 0.2 
to 0.5 mm micro-threads, which confer greater interaction with 
the bone tissue, in addition to greater mechanical resistance to the 
product. In its remaining region the design combines the concepts 
of threadable implants with those in plateau form described in 
section 2.1 bringing a synergism of the advantages of each drawing. 
While the tips of the outer spines result, together with the exclusive 
and recommended surgical technique, in close contact with the 
bone tissue and healing by appositional bone formation, the regions 
closest to the inner diameter of the implant form healing chambers 
and the subsequent filling with coagulum, enables the direct forma-
tion of braided bone and its replacement by lamellar bone, that is a 
hybrid healing.

Figure 26 – Implant 
Unitite® Prime.
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Figure 27A a 27G – Implant 
immediate with immediate load 
installed in the incisor region 
upper left center convicted of 
reabsorption external root. To 
avoid defect was used a technique 
of preservation of architecture 
associating substitute bone 
graft (Cerasorb) and connective 
tissue. In “G” you can see the 
excellent condition of the fabric 
perimplantar allowing to of this 
moment conditioning of soft tissue 
for future the final prosthesis. Case 
taken by Fernando Hayashi, Carla 
Alciati, Gustavo Gordiano, Kang 
Kwon, Marco Wakasa and Bárbara 
Yamamoto. To see the video of this 
case access www.grupoacro.com.br.

 27F

 27G

 27C

 27E

 27A  27B

 27D

http://www.grupoacro.com.br
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Figure 28 – Implant Unitite® 
SLIM indicated for reduced 
mesio-distal spaces.

Figure 29A a 29E – Immediate loading immediately 
in the region of the right lower central incisor 
A preservation technique was associated with 
architecture with bovine bone and tissue graft 
vestibular and lingual conjunctiva. In “E” is seen the 
finalization of soft tissue provisional. Case brought by 
Fernando Hayashi, Fátima Salgado, Wakasa, Cirano 
and Thiago Haruo. To view the video of this case access 
www.grupoacro.com.br.

 29D

 29A  29B

 29C

 29E

http://www.grupoacro.com.br
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Figure 31 – Histological 
section showing the 
bone formation inside 
the healing chambers 
(red arrows) and areas of 
bone remodeling (yellow 
arrows).

One of the advantages of the double tapered macrogeometric configuration as pro-
posed for Unitite® is to reduce the number of milling cutters and consequently reduce 
the surgical insertion time of the implant and increase its primary stability. When com-
pared to a cylindrical implant placed according to manufacturer’s norms, these advan-
tages were proven, with significantly shorter milling and insertion times with Unitite®.

3.2 | ADVANTAGES

Figure 30 – Graph 
demonstrating 
the lowest milling 
time and Unitite® 
implant insertion 
when compared to a 
cylindrical implant of 
the type Brånemark.

Average (± DP). of the parameters 
analyzed in the control and test groups.

ANALYZED PARAMETERS GROUP CONTROL GROUP TEST

Milling time (seconds) 7,95 ± 2,34* 6,37 ± 2,52*

Insertion time (seconds) 18,55 ± 6,89* 14,04 ± 2,86*

Insertion torque (N.cm) 38,75 ± 7,00* 56,72 ± 13,42*

Frequency of Resonance (ISQ) 60,09 ± 5,52 59,47 ± 8,15

Removal torque (N.cm) 12.43 ± 5,31* 24.07 ± 6.33*

* It indicates statistical difference between the groups (p <0.05).

Considering the importance of maintaining sta-
bility of the implant after insertion for perform-
ing immediate and late loading treatments, the 
healing chambers will play the role of maintaining 
stability by rapid and direct formation of bone 
tissue within the chambers (14, 15). Conversely, 
in the initial periods where these areas are filled 
by clot, the intima contact of the outer diameter 
region of the implant will ensure primary stabili-
ty. As shown, primary stability is maintained over 
the course of Osseointegration even in areas left 
with no bone contact (Healing chambers) where 
the bone soon becomes viable (14, 15, 30), 
wherein resonance frequency analysis showed 
stable values and progressively increasing con-
tact between the bone and implant. Additionally, 
for the bone response to be stimulated, Unitite® 
presents total surface treatment (micro-threads 
to the apex) with coating of hydroxyapatite 

nanocrystals with homogeneous thickness of 20 
nanometers. The main advantage of this sur-
face treatment when compared to the absence 
of texture (machined surface) can be seen in 
the retention of the clot and subsequent more 
distributed bone formation in the center and 
walls of the implant inside the healing chambers, 
resulting in greater removal of torque after few 
weeks in vivo (73).
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The evaluation of the final system composed by the Unitite® implant and its prosthetic 
component internal conical connection reinforces its potential to provide an advanta-
geous rehabilitation in the obtaining and maintaining Osseointegration, as well as stabi-
lizing the prosthesis. The benefits achieved with the system are:

The reduction in the number of 
milling cutters needed for the 
placement of the Unitite® guaran-
tees a shorter operative time, which 
gives greater comfort to the patient 
and allows the placement of a larger 
number of implants in a shorter 
time, which increases the simplicity 
and efficiency of the procedure. It 
is worth mentioning that the care in 
planning is the same for any other 
implant, unique to each case and 
must continue to be respected.

The double-tapered geometric characteristic associated with a milling system accurate 
and unique results in high primary stability, a factor considered key to the application of 
immediate loading (75). As primary stability is reduced by remodeling and bone forma-
tion in the areas of intimate contact of the implant with the bone walls, healing cham-
bers formed in clot-filled spaces have the role of bone formation and maintenance of 
primary stability prosthesis in function.

As the manipulation of the bone tissue as well as the time of surgery can be reduced, it 
is possible that the postoperative trauma and pain are smaller with the reduced number 
of drills, making treatments, especially those more extensive (eg protocol), less uncom-
fortable for the patient.

3.3 | BENEFITS

3.3.1 | SIMPLIFICATION OF SURGICAL PROCEDURE

3.3.3 | HIGH PRIMARY STABILITY

3.3.2 | REDUCTION OF POST-OPERATIVE TRAUMA

Figure 32 – Unitite® Surgical Kit (KCSU02) and Safe Drill Kit.
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The presence of micro-threads and surface treatment in the cervical region associ-
ated with the cone morse type prosthetic coupling ensure bone maintenance in this 
area (76). It is worth remembering that, in the early days of modern implantology, 
where bone loss, especially in the first year, was an expected event and understood as 
a success criterion (7). With new implant designs and internal prosthetic connections, 
together with compliance with factors related to planning and adequate surgical and 
rehabilitation techniques, this scenario could be substantially improved (77), resulting in 
long-term maintenance of bone tissue. The clinical implication is reflected in the func-
tional aspect of maintenance of the bone tissue, as well as aesthetic optimization and 
maintenance of the health of the peri-implant tissues.

The possibility of dissipation of stresses along the internal walls of the implant, con-
ferred by the internal conical connection, causes the functional loads to be distributed 
between implant and abutment, avoiding that the abutment screw is overloaded, as in a 
hexagon type connection (49, 78).

Unitite® internal conical connection results in a distance from the connection in-
terface abutment / implant with the external diameter of the implant, configuring 
the known concept as “platform switching” (79). The benefits in terms of aesthetics, 
of bone tissue and long-term peri-implant tissue health have been reported and are 
highly desirable (80, 81).

3.3.4 | LONG-TERM BONE MAINTENANCE

3.3.5 | PROTETIC COMPONENT STABILITY

3.3.6 | CONCEPT “PLATFORM SWITCHING”

The holistic observation of the benefits cited above suggests that the implant system 
rehabilitator that characterizes Unitite® enables its use: a) in the different modalities 
rehabilitators (unitary prostheses, fixed partial and protocols); b) for immediate loading 
from which with proper planning; c) in the anterior region where aesthetic demand is 
high and supplied by the characteristics of macrogeometry, prosthetic connection, and 
prosthetic components; d) in the posterior region where the macrogeometric charac-
teristics, the presence of micro-threads and the cone morse type prosthetic connection 
optimize the dissipation of occlusal forces.

3.3.7 | UNIVERSALITY OF USE
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The characterization of the functional capaci-
ty of the Unitite® system against competitors 
with significant participation in the international 
market was carried out in scales ranging from 
biomechanical evaluations through finite element 
analyzes, fatigue tests, in vivo studies in animal 
models to controlled clinical studies in humans. 
These studies are described in section 6 (clin-
ical and scientific evidence). The results found 
for the Unitite® system corroborate its unique 
aesthetic and functional capacity of bone re-
sponse conferred by macrogeometry with healing 

Figure 34 – Graph showing 
biomechanical aspects of dissipation 
of S.I.N. Unitite® implants with 
Straumann, Nobel and Biomet 3i in a 
preclinical study using finite element 
method.

Variation of volume percent of bone affected 
by implant design-bone loss two-way 
interaction in the 200 - 1000 µε window.

Figure 33 – Graph showing the increase values   of the 
removal torque generated by the nanoactivation with 
hydroxyapatite in nanometric thickness.

Bar graph showing the mean peak values   in Ncm for the four groups. 
+Significant differences.

and surface treatment chambers, as well as the 
robustness of the prosthetic connection made 
possible by its internal conical connection and the 
maintenance of the resulting peri-implant health 
of design platform switching. These features give 
the Unitite® system highly desirable features such 
as a high performance universal system for chal-
lenging cases that involve aesthetics to scenarios 
where the robustness of the prosthetic implant 
/ rehabilitation complex requiring immediate 
loading requires high primary stability and main-
tenance during period of osseointegration.
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The unique characteristics of the Unitite® in terms of milling system, macrogeometry, 
surface treatment and prosthetic concept conferred by the internal conical connec-
tion / platform switching make its universal indication in the rehabilitation context 
in: maxilla or mandible; fixed or removable dentures (overdentures), partial and fixed 
partial dentures, regardless of the presence of grafts, considering the due obedience 
to the time of bone repair in these cases; conventional treatment (two surgical stag-
es), early loading or immediate loading (82).

4.1 | INDICATIONS

Figure 35A a 35D  – 
Unitite® Implants installed 
in an area of vertical 
bone reconstruction and 
horizontal. In “D”, we see the 
reconstruction after eight 
months, it is interesting 
to use conical connection 
implants in reconstructed 
areas for better preservation 
of bone volume. Treated case 
by Fernando Hayashi and 
Bárbara Yamamoto.

 35A

 35C

 35B

 35D

Figure 36A a 36C – One of the gain techniques 
of bone volume is that of bone expansion by 
corticotomy and green branch fracture between 
the buccal and lingual tables. In this technique, A 
shape of the tapered tip of the Unitite® implants 
facilitate the technique of bone expansion through 
of corticotomy. In “C”, appearance of the area after 
3 months. Case brought by Fernando Hayashi, Ryo 
Jimbo, Gustavo Gordiano, Kang Kwon and Marco 
Wakasa. Watch the video of this case in www.
grupoacro.com.br.

 36A

 36C

 36B

http://www.grupoacro.com.br
http://www.grupoacro.com.br
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Figure 37A a 37C – Immediate Implant Installed 
in the right upper lateral incisor area associating 
the preservation of architecture, graft connective 
tissue and root 13, 14 e 15. (Fernando Hayashi, 
Mayer Beinisch; Alexandre Conte; Gustavo 
Gordiano; March Wakasa). See the video of this 
technique in www.grupoacro.com.br.

 37B

 37C

 37A

Unitite® implants have three distinct product families:

4.2 | THE UNITITE® IMPLANT FAMILIES

Composed of implants with diameters of 3.5mm, 4.3mm and 5.0mm, varying lengths from 
8.5mm to 15mm and indicated for the vast majority of clinical situations;

Composed of implants with a diameter of 2.9mm and lengths ranging from 10 to 13 milli-
meters and indicated for reduced prosthetic spaces, especially for unitary teeth in anterior 
mandibular region or upper lateral incisors;

Composed of implants with diameters of 4.0mm, 5.0mm and 6.0mm, varying lengths of 
5 to 7 millimeters and indicated for regions with little vertical bone availability, especially for 
posterior fixed prostheses in the mandibular and maxillary regions.

4.2.1 | UNITITE® PRIME

4.2.2 | UNITITE® SLIM

4.2.3 | UNITITE® COMPACT

http://www.grupoacro.com.br
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Figure 39 – Unitite® Implant Portfolio: Diameters and Lengths.

Figure 38 – Family of 
Implants Unitite®.

COMPACT

SLIMPRIME

8.5 mm
10.0 mm
11.5 mm
13.0 mm
15.0 mm

ø 3.5 mm
ø 4.3 mm
ø 5.0 mm

5.0 mm
6.0 mm
7.0 mm

ø 4.0 mm
ø 5.0 mm
ø 6.0 mm

10.0 mm
11.5 mm
13.0 mm

ø 2.9 mm
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Detailed instructions for use of the product, includ-
ing the sequence of milling, clinical indications and 
detailing are available at www.sinimplante.com.br 
and can be accessed by reading the available on the 
product packaging.

UNITITE® prime

UNITITE® compact UNITITE® slim
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This study is pioneering in the literature since it usse a factorial analysis to learn the effect 
of a series of clinical variables such as bone loss, trabecular/cortical bone ratio, trabecular 
bone elasticity modulus and type of load (axial or the combination of axial and oblique) in the 
distribution of stresses in the bone tissue around 5 implant systems, as well as the interac-
tion among all these factors (80 models). The systems evaluated were 3i Certain (Biom-
et-3i, Palm Beach Gardens, FL, USA), Unitite® (S.I.N., São Paulo, Brazil), NobelBiocare 
MK-3 and Replace Select (NobelBiocare, Göteborg, Sweden), and Straumann Standard 
(Straumann, Basel, Switzerland). The results showed that all the variables studied, except the 
implant system, had a significant influence on all the bone deformation intervals that guided 
the structural and morphological balance of the bone tissue, according to the mechanostatic 
theory (83). However, Unitite® and the other international implant systems investigated, 
resulted in a scenario of biomechanical balance, even in the most unfavorable clinical condi-
tions proposed in this simulation (84).

For the mechanical validation of a new implant system, such as Unitite®, it is essential to 
apply internationally validated fatigue tests and use as a basis for comparison internation-
al implant systems established by the use. This study evaluated the survival probability of 
Replace Select (Nobel Biocare), Osseotite (Biomet 3i) and Unitite® implants submitted to 
fatigue. The tests simulated masticatory load identically across systems after they received 
prosthetic crowns. The results showed that although fatigue accelerated the failure of only 
the Replace Select system, the survival probability was not statistically different between 
the systems. Furthermore, the calculation of the characteristic strength and the Weibull 
modulus between the groups showed no difference between the systems, which made the 
Unitite® implant system at an international level of reliability (85).

6.1 | Shunmugasamy VC, Gupta N, Pessoa RS, Janal MN, 
Coelho PG. Influence of clinically relevant factors on 
the immediate biomechanical surrounding for a series 
of dental implant designs. Journal of Biomechanical 
Engineering 2011; 133: 031005-1 - 031005-9.

6.2 | Martins LM, Bonfante EA, Zavanelli RA, Freitas AC, 
Silva NRFA, Marotta L, Coelho PG. Fatigue reliability 
of 3 single-unit implant-abutment designs. Implant 
Dentistry 2012;21:67–71 .
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Knowledge of the initial stages of bone healing in Unitite® and of the effect of the surface 
treatment on the removal torque were evaluated in an in vivo study in canine model (73). 
The machined surface was compared to double the acid attack in the macrogeometry of 
Unitite® and it was found that in the initial osseointegration occurred a rapid formation 
of braided bone tissue and its replacement by lamellar bone in the region of the healing 
chambers. The essential difference between surfaces, characterized in the histological 
sections made at different times in vivo, was the formation of bone tissue in the vicinity of 
the implant wall on the machined surface, while it occurred near the implant walls and also 
in the center of the Healing chambers on the surface of double acid attack. The implant 
bone contact for both areas in the period from 2 to 4 weeks, but there was no statistical 
difference between the acid and machined double - attack surfaces. However, the test 
biomechanical torque (in the opposite direction to the direction of implant insertion) 
showed that despite the absence of statistical difference for this parameter in 2 weeks, 
the (4 weeks) showed that the torque remained at the same level to the surface machined 
and increased significantly to the surface with double acid attack. This work corroborates 
previous observations showing how bone healing occurs in an implant with macrogeometry 
such as Unitite® where areas of the implant in close contact with the bone tissue (respon-
sible for the primary stability and appositional bone formation) and areas where there is 
space between and the implant forming healing chambers that form bone by means of of 
intramembranous healing (13-15, 30, 86).

6.3 | Bonfante EA, Granato R, Marin C, Suzuki M, 
Oliveira SR, Giro G, Coelho PG: Early bone healing 
and biomechanical fixation of dual acid-etched and 
as-machined implants with healing chambers: an 
experimental study in dogs. The International Journal 
of Oral & Maxillofacial Implants 2011; 26: 75-82.

6.4 | Coelho PG, Marin C, Granato R, Bonfante EA, Lima 
CP, Oliveira S, Ehrenfest DMD, Suzuki M. Alveolar Buccal 
Bone Maintenance After Immediate Implantation 
with a Surgical Flap Approach: A Study in Dogs. The 
International Journal of Periodontics & Restorative 
Dentistry 2011;31:e80–e86.
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The development of the Unitite® implant system was guided to obtain a unique value propo-
sition that included simplicity and efficiency, support of cicatrization with chambers ensuring 
osseointegration speed and robustness of the prosthetic connection. Considering the need 
to know the behavior of Unitite® under challenging conditions, such as immediate implanta-
tion, especially with regard to its ability to maintain the buccal bone board, which has great 
impact on the final aesthetic result, a study was designed for this purpose. Immediately after 
extraction of premolars implants Unitite® with machined surface or double acid attack were 
installed to compare the effect of surface treatment on the magnitude of vestibular bone 
loss. The findings showed that although the peri-implant tissue alteration levels were low, the 
dental surgeon should always wait for slight modifications in peri-implant tissue in the im-
mediate implantation scenario, as reported in a systematic literature review where has been 
reported in a generic way for commercially available implant systems (87). However, with 
correct planning, indication and execution, the implantation and immediate loading tech-
nique is established as safe and widely supported in the literature (88).

There is a dogma almost accepted by many in implantology that generalizes the proportion-
al correlation of insertion torque with primary stability and osseointegration. Although this 
aspect has been evidenced as empirical in other studies, since the insertion torque depends, 
among others, on the macrogeometry of each implant, (89) the present study sought 
to evaluate how the surgical instrumentation influenced important parameters of Unitite 
osseointegration ®. In this way, the instrumentation recommended by the manufacturer was 
compared to sub and overfill, as commonly used by professionals in function of the different 
types of bone. One expected finding was that the insertion torque was inversely proportional 
to the milling diameter. However, the maximization of osseointegration parameters such as 
BIC (Bone Implant Contact) and BAFO (Bone Area Fraction Occupancy) was especially 
evidenced when the surgical instrumentation was performed according to the recommenda-
tion suggested by the S.I.N. for the Unitite® implant.

6.5 | Campos FEB, Jimbo R, Bonfante EA, Barbosa EA, 
Oliveira MTF, Janal MN, Coelho PG. Are insertion torque 
and early osseointegration proportional? A histologic 
evaluation. Clinical Oral Implants Research 2014 Jul 4. 
doi: 10.1111/clr.12448. [Epub ahead of print]
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The primary stability of the implants is closely related to the macro-geometry of the same 
time it is able to influence the intimate contact between the biomaterial and the bone. To 
know this parameter of Unitite® compared to Try-On® this study evaluated the influence 
of macrogeometry on the primary stability of implants. The implants were installed by three 
operators in fresh bovine bone. Each professional the installation of eight implants (4 test 
and 4 control). The parameters evaluated were: torque of insertion, resonance frequency 
and removal torque. The analysis of the results showed that the insertion torques were larger 
in the Unitite® implant compared to the Try-On® (p <0.05). No influence of the operator 
was observed on the analyzed variables. These findings suggest that the macrogeometry of 
the Unitite® implant favors an insertion torque and primary stability, which has an important 
installation in bone regions of lower density or in immediate load.

Considering the successful use of the Strong SW implant, there will be the curiosity to 
compare osseointegration parameters with Unitite®. This study evaluated such as BIC and 
BAFO of both implants placed in a recommended surgical technique by the manufacturer or 
with overfill in order to create a space between the turns of Strong SW to trigger an eventual 
cicatrization in chambers. However, the findings showed that the torques of both implants 
decreased with increasing diameter of surgical instrumentation, as expected, but additionally, 
bone formation for the BAFO parameter was higher for Unitite® in an early comparative 
evaluation with Strong SW. During the evaluation, this parameter, as well as the BIC, show-
ing equal efficiency between systems, yet suggesting greater safety of Unitite® in the early 
stages, which supports the hybridization that enables rapid bone formation in the assure 
primary stability.

6.7 | Bezerra F, Ribeira EP, Bittencourt S, Lenharo A: 
Influence of macro-geometry in the primary stability 
of implants. Innov Implant J, Biomater Esthet, São 
Paulo, v. 5, n. 1, p. 29-34, jan./abr. 2010.

6.6 | Campos FEB, Jimbo R, Bonfante EA, Oliveira MTF, 
Moura C, Barbosa DZ, Coelho PG. Drilling dimension 
effects in early stages of osseointegration and implant 
stability in a canine model. Med Oral Patol Oral Cir 
Bucal. 2015 Apr 10. [Epub ahead of print]
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To evaluate the clinical behavior and success rate of the Unitite implant system ®, 603 im-
plants were placed in 207 patients with rehabilitation needs unitary, partial and total, in the 
maxilla and also in the mandible. The follow-up was 6 to 12 months and addressed the follow-
ing parameters: absence of pain or discomfort during function, absence of mobility and ra-
diographic bone loss less than 2 mm. Age Bracket of patients receiving implants ranged from 
24 to 83 years, considering that: 29.2% of rehabilitation were in the anterior maxilla region, 
23.1% in the posterior maxilla, 33% in the anterior mandible and 14.4% in the posterior man-
dible. Fischer exact test analysis (p> 0.05) showed that none of the parameters evaluated 
for the success of the implants was 99.51% (loss of 3 implants). The prostheses were installed 
either immediately or early (up to 60 days after placement of the implants). These data 
complete the scientific validation cycle of Unitite®, corroborating mainly the possibility of 
universal use in the questions type of rehabilitation, positioning (maxilla or mandible, anterior 
or posterior) and when adequately planned, to enable immediate or early loading in the vast 
majority of situations (72).

In addition to presenting important characteristics, advantages and benefits, it is of funda-
mental importance to evaluate the impact of the rehabilitation with fixed prosthesis support-
ed by the Unitite® ntes implant in edentulous total mandibular patients in addition to survival 
(study 6.11). The sample consisted of patients from the National Institute of Dental Exper-
iments and Research (INEPO, São Paulo, Brazil), 59 years of age in average, who under-
went surgery to install four implants in the mandibular region followed by the installation of a 

6.8 | Lenharo A, Granjeiro JM, Leão L, Bezerra F, 
Oliva MA. A multi-center prospective longitudinal 
study evaluating the clinical success rates of 
osseointegrated implants with a new macro-
geometry: 6 to 12 months follow-up. Revista 
Fluminense de Odontologia (34) Jul/Dez - 2010

6.9 | Bezerra F, Lenharo A, Pessoa RS, Duarte 
LRS, Granjeiro JM. The impact of the mandibular 
edentulism and the oral rehabilitation with 
immediate loading fixed prosthesis in the quality of 
life of elderly patients. Rev Dental Press Periodontia 
Implantol. 2011 jul-set;5(3):101-10
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This clinical study is striking in providing scientifically sound evidence through a random-
ized controlled trial with respect to the use of Unitite® in immediate loading situations. The 
authors compared the release of bone markers during the osseointegration process in 40 
patients when Unitite® implants were loaded immediately or not. In the immediate loading 
group, the prostheses were installed within a maximum period of 72 hours. The peri-implant 
crevicular fluid was collected immediately after the installation of Unitite® and at 7, 15, 30, 
60, 90 and 120 days after surgery. The levels of important bone markers were evaluated by 
the Luminex system and the peri-implant bleeding depth and depth index were also re-
corded. The transforming growth factors, osteoprotegerin, osteopontin, and parathormone 
showed an earlier release peak in the immediate loading group when compared to unloaded 
implants. Osteocalcin levels were also higher in the immediate loading group between the 
7 and 30-day evaluation periods. This study allowed the conclusion that Unitite® implants 
subjected to immediate loading resulted in an earlier modulation of bone mediators when 
compared to unloaded implants.

6.10 | Prati AJ, Casati MZ, Ribeiro FV, Cirano FR, 
Pastore GP, Pimentel SP, Casarin RCV. Release of 
Bone Markers in Immediately Loaded and Nonloaded 
Dental Implants: A Randomized Clinical. J DENT RES 
2013 92: 161S

6.11 | Jimbo R, Coelho PG, Bryington M, Baldassarri M, 
Tovar N, Currie F, Hayashi M, Janal MN, Andersson M, Ono 
D, Vandeweghe S, Wennerberg A: Nano Hydroxyapatite-
coated implants improve bone nanomechanical 
properties. J Dent Res 91 (12): 1172-1177, 2012.

prosthesis fixed in protocol of immediate functional load. Patients answered a questionnaire 
containing fourteen multiple-choice objective questions (OHIP-14 - Oral Health Impact 
Profile) on two occasions: prior to implant surgery and six months after the installation of 
prosthetic rehabilitation. Statistical analysis of the data showed that patients’ quality of life 
improved significantly (P = 0.001) after replacing the total removable prosthesis with fixed 
prosthesis on implants.
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Although it has been reported that the presence of nanostructures has the potential to favor 
osseointegration, it is not known exactly which alteration pattern should be incorporated into 
nanotopography for process optimization. The objective of this work was to evaluate three 
nanostructures with calcium phosphate (CaP) inserted in a smooth surface (Sa <0.5 μm). 
These surfaces were immersed in stable nanoparticulate CaP suspensions. The variations 
between the surfaces were in the structure and composition of the nanoparticle. A surface 
was smooth and compact without discernible crystal structures of phosphorus-deficient 
hydroxyapatite. The second had nanocrystals in a needled form and the third presented Ca 
deficient nanocrystals of HA with slightly more elongated and thin morphology than the 
second surface. Each surface presented a nanostructure and composition of CaP. The third 
surface showed higher removal torque values   than the others. No adverse effects were 
found in any group. The importance of this study is evidenced by the fact that the viability 
of the nano HA surface implemented in the Unitite® system and its excellent biological and 
mechanical response is evident.

6.12 | Jimbo R, Sotres J, Johansson C, Breding K, Currie 
F, Wennerberg A: The biological response to three 
different nanostructures applied on smooth implant 
surfaces. Clin Oral Implants Res 2012 Jun;23(6):706-12.

6.13 | Meirelles L, Arvidsson A, Andersson M, Jellin P, 
Albrektsson T, Wennerberg A: Nano hydroxyapatite 
structures influence early bone formation. J Biomed 
Mater Res A. 2008 Nov;87(2):299-307

In this in vivo study, the surface of hydroxyapatite nano prepared for the Unitite® implant 
system was shown to increase the mechanical properties of the bone at the interface with 
the implant, in the healing chambers and also in the adjacencies when compared to an iden-
tical surface, without the addition of hydroxyapatite nano. Implants were inserted into the 
tibia of rabbits and the evaluations done at 3 weeks which is a time commonly used for early 
bone response assessment. Evaluations performed by nanoindentation showed a significant 
increase in the modulus of elasticity and hardness of the bone located immediately at the in-
terface to relatively distant regions. It was evident the presence of a cascade of strongly ac-
tive bone mineralization in implants treated with the surface of hydroxyapatite nano, possibly 
due to the greater expression of alkaline phosphatase that elevates the levels of osteopontin, 
known to be an important factor in mineralization.
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A concern of extreme relevance in treated implant surfaces is the accumulation of biofilm and 
the potential to cause peri-implant problems that can lead not only to bone loss but also to im-
plant failure. In this context, during the surface development with hydroxyapatite nanocrystals 
developed for the Unitite® system, 3 surfaces with different nanostructures were evaluated in 
relation to a non-treated control. The degree of biofilm formation with Staphylococcus epider-
midis was evaluated in the biomass and bacterial volume parameters by means of cultures and 
laser confocal microscopy. The authors found that although the three surfaces covered with 
hydroxyapatite nanocrystals presented different nanomorphologies and chemical composi-
tion, there was no influence on adhesion and biofilm formation of Staphylococcus epidermidis 
when compared to the control group. This work was of paramount importance to confer safety 
on the surface nanotopography of the Unitite® and the absence of influence on the biofilm 
accumulation.

This work evaluated the impact of surface chemical modifications on implants with similar 
microtopographies, but with different nanotographs, in the early stages of osseointegration. 
Implants were blasted with titanium oxide and others that underwent this process and addi-

6.14 | Westas E, Gillstedt M, Lönn-Stensrud J, Bruzell 
E, Andersson M: Biofilm formation on nanostructured 
hydroxyapatite-coated titanium. J Biomed Mater Res A. 
2014 Apr;102(4):1063-70

6.15 | Meirelles L, Currie F, Jacobsson M, Albrektsson 
T, Wennerberg A. The effect of chemical and 
nanotopographical modifications on the early stages 
of osseointegration. Int J Oral Maxillofac Implants 
2008;23: 641-647

To determine the real impact of hydroxyapatite nanostructures, the authors of this study pre-
pared titanium implants so that their surfaces were identical and without any microstructure. 
They were then divided into 2 groups, one without any cover to serve as control and the other 
modified with the addition of hydroxyapatite nanoparticles. It was created in this last group 
nanocrystals of HA that increased the surface porosity of the implants when compared to 
the control and with the chemical presence of calcium and phosphorus ions. After 4 weeks of 
installation of these implants in the tibia of rabbits, a significantly greater bone formation was 
observed in the nano HA implants when compared to the control.
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tionally received or treatment with fluoride or the addition of hydroxyapatite on the nano scale. 
In the micrometric scale, all implants were characterized as moderately rough (Sa 1-2 μm). 
The presence of nanostructures was evidenced only for chemically altered implants. Removal 
torque values   showed a significant increase for chemically modified implants exhibiting specific 
nanotopographic characteristics. In this way it was shown that there was a benefit in the bone 
response coming from the addition of surface chemicals, such as hydroxyapatite, and also in 
the inclusion of nanostructures in the topography.

The macrogeometry present in the different implant systems can influence the biomechanical 
environment after immediate loading. In this work, finite element models were built present-
ing the SIN Unitite®, 3i Certain, Nobel Replace and ITI Standard implant systems with similar 
dimensions and submitted to immediate placement, immediate loading and late loading sce-
narios. It was found that the design of the implant contributed significantly to the displacement 
and deformation values   in the immediate protocol and also in the immediate implantation, but 
less in the late load. The Unitite® implant presented minimal micromovement and lower than 
the values   observed for 3i Certain due to its macrogeometry.

6.16 | Pessoa RS, Coelho PG, Muraru L, Marcantonio 
Jr E, Vaz LG, Sloten JV, Jaecques SVN: Influence of 
implant design on the biomechanical environment of 
immediately placed implants: computed tomography-
based nonlinear three-dimensional finite element 
analysis. Int J Oral Maxillofac Implants 2011;26:1279–
1287

6.17 | Pessoa RS, Sousa RM, Pereira LM, Silva TD, 
Bezerra FJB, Spin-Neto R. Soft and hard tissue 
maintenance following placement of immediate-
loaded implants in the aesthetic zone: a prospective 
longitudinal clinical trial. Dental Press Implantol. 
2015 Apr-Jun;9(2):100-9
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This clinical trial evaluated the survival rate of Unitite® implants when used in an immediate or 
early loading protocol. The authors performed 256 implants and followed up on average 12 
months after prosthetic rehabilitation. Twenty-five percent of the implants were placed im-
mediately after the extraction, 16.8% required some type of bone grafting and 57.4% were in-
stalled in healed alveoli. Forty-three percent of implants were loaded early, and the vast major-
ity were immediately loaded (56.6%). The global survival rate was 98.83%, which is quite high 
and provides safety in the use of the Unitite® implant system not only in challenging conditions 
but also in routine cases.

6.18 | Bezerra FJB, Pessoa RS, Zambuzzi WF. Immediate 
or early loading of implants with healing chambers 
and nano-surface: a non-interferential longitudinal 
prospective study. Innov Implant J, Biomater Esthet 
2014; 9 (2/3): 13-17.

Clinical evaluations are the peak when corroborating the workings of a system. In this study, the 
stability of soft and hard tissues after the installation of the Unitite® implants inserted immedi-
ately after the extraction and with immediate loading in aesthetic areas was evaluated clinically 
and radiographically. This scenario presents one of the most challenging since it involves aes-
thetic areas and primary and secondary stability, among other factors, are fundamental in the 
success of the cases. A series of patients received immediate implants with immediate loading 
in the area of   central and lateral maxillary incisors. In the standardized photographic evaluations 
at 1, 2 and 6 months after the installation as well as in cone-beam tomography, the authors 
found a maintenance of 94% of the vestibular bone volume. This study clinically assures the use 
of the Unitite® implant system in a scenario that depends on a high primary stability and rapid 
osseointegration that has been proven with the success of the cases where there was stability 
of the peri-implant tissues.
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