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IBI SA: who we are
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IBI SA - Industrie Biomediche Insubri SA - is an innovative hi-tech Swiss biomedical company focused on research, 
development and production of proprietary technologies and medical devices for tissue engineering, founded on 
26th February 2008.

IBI SA believes that regenerative medicine and tissue engineering represent the future for reconstructive surgery.

IBI has advanced competencies and core skills in processing materials for biomedical applications, which are used to 
develop proprietary technologies to build new and innovative medical devices. 

IBI commits to safety and quality management: IBI Quality System is compliant to ISO 13485:2016. SmartBone® 

is CE marked according to 93/42/CE Directive classified as a class III Medical Device.

In July 2012 IBI introduced SmartBone® on the international market: SmartBone® is an innovative bone substitute 
specifically developed for bone regeneration, successfully used in oral and maxillofacial surgeries and traumatology. 
In the last years, following changes in references normative scenario, IBI consolidated two different 
certifications for SmartBone® according to the class of clinical indications of use: SmartBone® ORTHO for the 
orthopaedics applications and SmartBone® for the dental field. 

During the 3 years IBI had been carrying on an observational study to collect clinical data obtained from patients who 
underwent reconstructive surgeries (from either trauma, or orthopaedic or oncology).

SmartBone® is osteoconductive, biocompatible, biodegradable and its microstructure has a porosity that 
promotes a fast and effective bone regeneration, thus successfully allowing its use in orthopaedic and spine surgery. 

IBI keeps the biomedical, dental and orthopaedic community, as well as all end users, updated on its website 
(www.ibi-sa.com) and on its YouTube channel, with sections dedicated to company history, research, clinical cases, 
publications and much more.

1.1 MISSION1.1 MISSION

Use a scan program to discover further 
information about IBI SA
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allografts, i.e. bone segments taken from either cadavers or living donors and duly acellularized and sterilized; 
xenografts, i.e. bone segments taken from animal bones (cows, horses, pigs, etc), duly acellularized and 
sterilized; 

synthetic scaffolds, such as e.g. bioceramics.

2. 1 INTRODUCTION2. 1 INTRODUCTION

Since 1889, “modern” scientists started to focus their efforts on what can be defined as early bone tissue 
engineering  [Senn, 1889; Gtelis,  2002]. Nowadays, hundred million surgical interventions are performed every year 
worldwide: current clinical gold standard for treatment of critical sized and nonunion bone defects is autograft bone. 

Although autografts are advantageous for immunocompatibility, they carry a wide spectrum of risks 
(general anaesthesia, complex surgical maneuvers, secondary infections, fractures, pain, site 
morbidity, etc) that lead to a high percentage of failures (more than 10%) and are also followed by important cost 
increases [Younger, 1989; Hierholzer, 2006]. Furthermore, it is generally known that not all defects can be addressed, 

particularly the bigger ones, as far as few healthy sites can be harvested without a loss of function [Planell, 2009].

The need of adequate bone substitutes that promote an efficient remodeling of the native bone tissue is hence evident 

and it is supported by a wide spectrum of solutions proposed by academia, clinics and industry [Mistry, 2005]. In this 

framework, surgeons can choose among different types of substitutes that can be divided into three main categories:

Allografts are an accepted alternative, but imply a higher risk, since disease transmission between humans is more 
likely than transmission between animal and human. Therefore, scientific research is progressively leading to the 
evaluation of other solutions [Haugen, 2019]. 

Xenografts and synthetic biomaterials represent an extremely valid alternative [Mistry, 2005; Winkler, 2018]. 
Nevertheless, to our best knowledge, only a few mixed composite substitutes are readily available on the market 
[Ramesh, 2017; De Grado, 2018; Ferraccini, 2018].  

Finally, the hybrid approach (e.g. upgraded naturally derived materials) recently gains credit as of the most promising 
one [Rossi, 2015; Sarkar, 2015]: indeed, it enables the production of materials that can perfectly mimic healthy human 

bone, being rigid and elastic, compact but porous, and viable for cells and vessels [Ramesh, 2017; De Grado, 2018].

•
•

•
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microstructure comparable to the one of natural human bone (i.e. interconnected open porosity);

high mechanical performances, close to those of a human healthy bone (i.e. rigid-elastic behavior, adequate 

elastic modulus, proper load bearing resistance, dust-free shaping, ability to be precisely modeled by all types 

of surgical tools, tenacity to fixation screws, hammering and heavy surgical maneuvering resistance, etc.);

high hydrophilicity and thus high capability to absorb and retain blood (full of mesenchymal stem cells) once in 

situ; 

high tissue integration (i.e. high level of cell viability, proliferation, osteoconduction, osteoinduction).

2.2 IBI’S APPROACH2.2 IBI’S APPROACH

In this sparkling context, IBI developed SmartBone®, following an engineering approach and a bottom-up multiscale 
strategy: that is upgrading natural existing biomaterials, introducing advanced characteristics on a unique structural 
composition and architecture. 

As a matter of fact, mimicking human bone’s microstructure was the first point to address in order to ensure 
macro-scale properties: indeed, adequate-sized open porosity, combined rigid-elastic behavior and surface 
properties that ensure cell viability and colonization, are the key ingredients to finally obtain a remarkable and fast 
tissue integration and remodelling.

Giving biocompatibility as a granted request, the main features of IBI’s innovative bone graft are thus the following 
(particularly intended with respect to other available bone grafts):

Another key feature of SmartBone® is the high level of homogeneity among the various samples. Many 
bone grafts available on the market show very high sample variability, even in the same production lot: 
this is due to the natural origin of the raw material, which reflects into having pieces with a different 
microstructure, higher/lower porosity and thus different density, as well as highly variable physical and mechanical 
properties. 

Even if one of the initial raw materials is natural, IBI’s process aims at reducing this variability in order to offer regular 
and homogeneous bone grafts [Cingolani (1), 2018].

•

•

•

•
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The multi-functional structure that IBI wanted for its innovative bone graft was achieved by developing a new 

biohybrid material composed of:

•

•

•

•
•

•

• has a chemical structure and a morphology that resemble the human bone;

is rigid, but not elastic, and thus too fragile (since the mineral matrix loses its biomechanical properties without 

proteins);

1) The bovine derived mineral matrix: 

2) The addition of a homogeneous polymeric coating helps to:

3) Finally, the presence of collagen fragments, even if in extremely low quantities:

2.3 RAW MATERIALS AND PRODUCTION PROCESS2.3 RAW MATERIALS AND PRODUCTION PROCESS

make the surface very viable for cells and thus enhances tissue remodeling and integration;
promote cell adhesion;
increase the graft wettability, making it highly hydrophilic. 

reinforce the structure by adding a plastic component, thus improving resistance and reducing cracks 
propagation, making the graft elasto-plastic;
protect the graft from reabsorption during first inflammation-healing period and ensures volumetric stability.

a bovine bone derived matrix (as starting raw material);
biocompatible and biodegradable biopolymers (polyesters) to reinforce the structure and to obtain an 
excellent biomechanical performance;
collagen fragments.

1)
2)

3)

BOVINE BONE 
MATRIX

OSTEOCONDUCTIVE
ANGIOCONDUCTIVE

COLLAGEN 
FRAGMENTS

BIODEGRADABLE
POLYMERS
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MICROCHIPS
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MICROCHIPS
1 - 2 mm

GRANULES
2 - 4 mm

DIFFERENT
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Cutting in
standard pieces 

CELLS REMOVAL DEPROTEINIZATION

DRYING

PRESERVATION 
BY       RAYS

BOVINE

REINFORCEMENT 
TREATMENT

STERILIZATION

COLLAGEN 
FRAGMENTS

BIODEGRADABLE
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SmartBone®‘s major characteristic resides in its microstructure. In this sense, decellularized and deproteinized  
trabecular bovine bone already naturally presents a perfectly wide-opened, interconnected porosity, which is 
optimal for cell migration and colonization. 

Nevertheless, in the frame of using it as base material for the development of implantable devices, a technique 
not only improving but also homogenizing the mechanical properties, making them independent on the raw, 
untreated material characteristics, is required. In this respect, IBI’s proprietary process of adding resorbable 
polymeric components and collagen fragments improves material’s mechanical and biological performances. 

The combination of these two concepts is of utmost importance: on one hand, homogenous mechanical response is 
ensured; on the other one, cells proliferation is not only favoured by changes in the porous structure, but even further 
enhanced by the presence of collagen fragments. This way, full substitution by patient living healthy bone is recorded 
after complete remodeling.

The final geometrical characteristics of SmartBone® were further investigated using computer tomography and are 
reported in figure 1, where an exemplificative image of a 3D render of a SmartBone® 8x8x8 mm3  cube is presented: it 
resulted that the tested sample had an equivalent volume of about 512 mm3, a free volume of about 375 mm3 and a 

free surface of about 2.300 mm2.

2.4 MICRO AND MACRO-STRUCTURE2.4 MICRO AND MACRO-STRUCTURE

Figure 1: 3D render of an IBI’s SmartBone® obtained via 
reconstruction from a microCT scan.
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When dealing with implantable medical device, product formulation and manufacturing need to follow specific 
procedures. In this respect, accurate selection of the base material has to be done. This has to take into consideration 
not only the characteristics of pristine, base polymers, but also the way they will be affected by all manufacturing and 
post-processing steps (including terminal sterilization). 

Biodegradable polymers have the great advantage of naturally diseappear from patient body in a reasonable and 
controllable time after implantation, leaving minimal traces and small impact. 

SmartBone® polymeric fraction is subject to a complete degradation which occurs in an average of 18 weeks. This 
represents an optimal result because it degrades and fades away approximately in four months, matching the new 
bone ingrowth and tissue integration. 

As visible in Figure 2 in the first two months, the degradation occurs with the thinning of the polymer film. From the 
end of the third month, it drops dramatically, reaching a complete dissolution between the fourth and the sixth month, 
independently on the initial thickness, in the range of 2 - 10 μm.

2.5 POLYMER DEGRADATION2.5 POLYMER DEGRADATION

Figure 2: Polymeric film thinning during time as degradation proceeds 
almost independently from starting thicknesses (2, 3, 5, 10 (μm)).
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Mechanical handling and performances of bone grafts during surgical maneuvering is tremendously essential. Grafts 
are expected to undergo heavy stresses and loads, as far as they need to be shaped and cut before being placed. 
Furthermore, they need to withstand drilling and fixing of osteosynthesis screws and must remain firmly in place, 
offering a strong mechanical bond to the host tissue: the better the mechanical stability and the higher the 
surface contact with the host tissue, the higher and better the integration is achieved. A major point in this sense, is also 
represented by the necessity of having homogenous mechanical performance, even when the graft is shaped in 
complex geometries. IBI’s treatement, not only reinforces the mechanical characteristics of pristine bone, but also 
ensures good homogeneity, 

Full characterization from a torsional, flexural and compression point of view, have been run on SmartBone®, showing 
excellent mechanical response under each of these texts. Results are reported in the following Table 1.

2.6 MECHANICAL PROPERTIES2.6 MECHANICAL PROPERTIES

Torsion
Max Torque 

[Nmm]
Max Stress 

[MPa]
Max Strain 

%

Torsional 
Elastic 

Modulus [MPa]
Kg/cm2

Medium Value 1’505.4 25.5 5.8 490.6 259.8

Standard Dev. 294.9 4.4 0.9 103.7 44.9

Bending
Max Force 

[N]
Max Stress 

[MPa]
Max Strain 

%
Flexural 

Modulus [MPa]
Kg/cm2

Medium Value 100.3 23.8 7.6 340.6 242.4

Standard Dev. 17.4 4.2 0.9 63.1 42.4

Compression
Max Force 

[N]
Max Stress 

[MPa]
Max Strain 

%
Elasticity 

Modulus [MPa]
Kg/cm2

Medium Value 1’914.2 25.8 2.2 1’245.7 262.9

Standard Dev. 590.6 7.8 0.4 225.9 80.1

Table 1: SmartBone® mechanical properties.
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2.7 ISO BIOCOMPATIBILITY TESTS2.7 ISO BIOCOMPATIBILITY TESTS

Wide preclinical investigations have been carried out on SmartBone® during the development phase, both in vitro with 
different cell populations and in vivo on reference animal models.

Standard compulsory ISO 10993 investigations on biocompatibility were carried out under GLP conditions, 
specifically: Intracutaneous Reactivity Test, Systemic Toxicity Test and Delayed Hypersensitivity Test were performed, 
all resulting completely negative, thus confirming SmartBone® full biocompatibility.

Figure 3: Exemplificative E/SEM zoomed-in image of a cell spreading onto a SmartBone® internal surface, well evidencing the high cell conductivity 

of SmartBone® surfaces.
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Figure 4: H/E stained histological slice from SmartBone® on Demand™ graft, 2.5 years post-surgery; the graft is completely substitute and the 

osteogenesis has formed a lamellar bone with cement lines; a lot of osteocytes inside the lacunae and a good angiogenesis are evidenced. Image 

taken from [Grecchi, 2014].
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SmartBone® integration into the natural bone, and hence its resorption, is driven by its being progressively 
substituted with healthy living bone from host: it is, indeed, important to underline the key role of remodeling, 
hence the capability of SmartBone® to be substituted by healthy living bone. 

This is a key feature of SmartBone® and one of its major innovative claims, also with respect to competing grafts. Here, 
moreover, lies one of the keys to understanding the mechanism of action of SmartBone® [Pertici, 2010; Grecchi, 2014; 
Pertici, 2014; Pertici, 2015; Zollino, 2015; Secondo, 2017; D’Alessandro, 2017; Roato (1), 2018; Cingolani (1), 2018;
Cingolani (2), 2018 Mandelli, 2018]. SmartBone® graft soaks up blood, thus starting microcoagulation to occur 
inside the graft itself and hence enhancing graft integration [D’Alessandro, 2017; Mandelli, 2018; Stacchi, 2018]. 

The first weeks are then needed for cellular colonization of the graft, which is also enhanced by the presence of 
gelatine that offers a viable environment for cells to spread onto; meanwhile, this time lag is also necessary for the 
degradation of the thin polymeric film, which progressively fades away leaving mineral structure for cells to 
consolidate and promote the formation of new living bone (also by means of formation of new vessels); the 
following couple of months are needed for the integration of the graft with the native patient bone, thanks also to 
vascularization and new bone formation inside the graft. 

Human histological studies provided very robust confirmation, with clinical evidences, on this action mechanism, 
offering a greatly detailed insight also on new bone formation supported by SmartBone® [Pertici, 2010 ; Grecchi, 2014; 
Pertici, 2014, Pertici, 2015; Zollino, 2015; Secondo, 2016; D’Alessandro, 2017; Mandelli, 2018; Roato(1), 2018; Stacchi, 
2018; Facciuto, 2019].

The choice of a bovine-derived mineral matrix is driven by the very high similarity with the human one [Datta, 2006]. The 
adding of resorbable polymers serves not only to increase the mechanical performances but also to protect the 
mineral fraction from the very initial post-surgical inflammation and finally to sustain bone formation. 

The adding of gelatine to the polymeric thin film serves to provide immobilized biomolecules containing the RGD 
(Arg-Gly-Asp) sequence, which promotes cell adhesion and hence sparks the formation of new bone. 

SmartBone® undergoes complete substitution via remodelling process: it shows about 35-40% substitution at about 
4-6 months (averaged considering key factors e.g. surgical site, patient sex and age, etc.) which proceeds till 60-70% 
substitution in ca. 1 year, up to complete substitution with no evidences of residuals after ca. 2 years.

3.1 REMODELLING OF SMARTBONE3.1 REMODELLING OF SMARTBONE®®
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3.2 CELLULAR EXPLANATION OF SMARTBONE3.2 CELLULAR EXPLANATION OF SMARTBONE® ® REMODELING REMODELING 
MECHANISMMECHANISM

IBI devoted important resources into the detailed investigation of SmartBone® integration mechanism. Driven by 
human histological results, IBI committed to deeply investigate the very initial phases of SmartBone® integration 
and had, hence, developed a reliable in vitro model reproducing the first 60 days post-grafting. Essential issue in 
model development was the choice of the cell population to be used, aiming at best reproducing the natural in vivo 
environment faced by grafted SmartBone®. Literature suggested the use of non-cultured fraction of adipose 
tissue-derived stem cells [Roato (1), 2018].

Adipose tissue-derived stem cells (ASCs) are a promising tool for the treatment of bone diseases or skeletal lesions, 
thanks to their ability to potentially repair damaged tissue. One of the major limitations of ASCs is represented by the 
necessity to be isolated and expanded through in vitro culture; thus, a strong interest was generated by the adipose 
stromal vascular fraction (SVF), the non-cultured fraction of ASCs. SVF is a heterogeneous cell population, directly 
obtained after collagenase treatment of adipose tissue.

SVF has hence a high potential as model cell type in assessing bone graft performances in vitro assays. We 
demonstrated [Roato (1), 2018] that SVF cells plated on SmartBone® expressed their osteoinductive potential. 
Moreover, we observed an increasing area of new tissue over time, with and also without osteointegration media!

These data proved the dynamics of bone remodeling supported by SmartBone® during the very early phase 
post-surgical grafting. Furthermore, these results strongly support an innovative idea for the use of adipose SVF and 
SmartBone® to promote tissue regeneration and repair, also thanks to an easier cell management preparation that 
allows a potentially larger use in clinical applications [Roato (2), 2018].

Figure 5: adipose-derived Stromal Vascular Fraction (SVF) cultured on SmartBone® 

promoted the formation of new trabeculae also in in vitro model. Images taken from 

[Roato(1), 2018].

SmartBone® Stromal Vascular Fraction (SVF)
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Assessing remodeling of SmartBone®, and above all integration, is an essential surgical need as it helps the 
surgeon to evaluate the best timing to further proceed with the treatment and go further with implants placement. 
Typically, histological sampling is a non-commonly available tool in daily practice, where on the other hand radiographic 
imaging is routinely performed. 
The rule of a thumb in assessing bone reliability to receive dental implants is density, evaluated by means of 
radiographic opacity. Briefly, one of major causes of opacity is the mineral fraction: the denser is the more opaque. 

Importantly, opacity of grafted SmartBone® changes with time: it is a real indicator of bone regeneration and a 
measurable parameter to monitor remodeling!

Other mineral biomaterials, both of natural origin and artificial are very opaque because they are dense. However, it 
must be pointed out that the counter-effect of this high density is the very low resorption and the poor capability to 
sustain remodeling: using these materials bone, indeed, heals by simply “growing around” mineral granules. Moreover, 
standard xenograft treatment foresees the use of high temperature processes that also change the material mineral 
crystal structure, making them denser, hence more opaque, but also less resorbable [Piattelli, 1999; Sartori, 2003]. 
Last, but not least, these types of grafts are usually very weak from a mechanical point of view and hence can easily be 
“compacted” (since they are in small granules which behave as powder-like). The more you compact them, the more 
opaque they become, the more they become stable and the less they resorb [Carusi, 2016].

As seen before, IBI philosophy underneath SmartBone® design is exactly the opposite: a bone graft that is not 
too dense, not too compact as it must conduct cells within it and support an effective remodeling. SmartBone® 

mineral fraction is designed to be as similar as possible to human bone, particularly to young human bone [Kuhn, 2008], 
which is less dense and hence less opaque: this allows blood, cells and micro vessels to colonize it, growing on the 
polymeric film attaching to RGD-fragments from gelatin, progressively degrade the polymeric film, find the mineral 
matrix and start remodeling it into new healthy bone that can become mature and robust healthy bone in due time.

To obtain this, SmartBone® has the adequate open and interconnected porosity, that leads to a not-too-dense 
material, hence poorly opaque immediately after grafting. Moreover, given the most important claim of 
complete remodeling, the mineral crystal matrix comes from bovine bones (i.e.  most similar to human one) but 
not high temperature treated because it must not be changed into a stable mineral structure that the body cannot 
remodel! This essential feature means that the material is initially poorly opaque. Microgranules size is important too: the 
overall performances of granules are ensured exactly thanks to their structure: they are tough and can hence not be 
compressed too much, again resulting in poor opacity but in a very supportive micro-environment for regeneration!

3.3 RADIOLOGICAL ASSESSMENT OF SMARTBONE3.3 RADIOLOGICAL ASSESSMENT OF SMARTBONE® ® 

INTEGRATION AND REMODELING OVER TIMEINTEGRATION AND REMODELING OVER TIME
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3.4 CONCLUSION3.4 CONCLUSION

Osteoinduction is the process by which osteogenesis is induced. It is a phenomenon regularly seen in any type of 
bone healing process. Osteoinduction implies the recruitment of immature cells and the stimulation of these cells to 
develop into pre-osteoblasts. Osteoinduction is a part of the so-called remodeling process over a bone graft, i.e. the 
replacement of graft by new bone tissue. This is supported by health bone physiologic processes which occur in the 
adult skeleton to maintain bone mass. 

Overall, all levels of investigations on SmartBone® have recorded the occurrence of this sequence of phenomena. 
Indeed, from a clinical point of view SmartBone® integration can be briefly described as follows: the graft very easily 
soaks up large amounts of blood, thus starting micro coagulation to occur inside the graft itself and hence strongly 
enhancing graft integration (as far as the local micro coagulation sparkles a chemical cascade that is essential for 
patient native cells ingrowth into the graft); the first weeks are then needed for cellular colonization of the graft, 
which is also enhanced by the presence of gelatine (offering RGD-end as site-specific terminals for adhesion via 
linking with integrins from cells, as widely known from literature back from the ‘90s [Yamamoto, 1995; Ruoslahti, 1996; 
Duong, 1998; Rodan, 1998] that offers a viable environment for cells to spread onto; meanwhile, this time lag is also 
necessary for the degradation of the thin polymeric film, which progressively fades away leaving mineral structure 
for cells to consolidate and promoting the formation of new living bone (also by means of formation of new vessel); 
following months are needed for the integration of the graft with the native patient bone, due also to vascularization 
and new bone formation inside the graft.

Studies have also proven that SmartBone® sustains the anatomically selective remodeling: even if SmartBone® is an 
homogeneous dense spongy bone graft, it undergoes progressive remodeling supporting the formation of either 
cancellous or cortical new bone according to the site specific anatomical selective recruitment [Ghiretti et al. 2020; 
Grottoli et al. 2019].

Figure 8: CBTC section immediately after 20 
months.

Figure 7: CBTC section immediately after 6 
months.

Figure 6: CBTC section immediately after op.

Courtesy of Dr. R. Ghiretti
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Vertebral segment 
and intervertebral 
disc substitutions *

Joint proximal bone
 reconstruction *

Lower	 arm and 
wrist- traumatic injuries *

Small segments 
reconstruction *

Iliac crest reconstruction *

Tibial plateau traumatic 
reconstruction *

HTO Correction *

Dental surgery
 Massive facial reconstruction

Skull bones reconstruction

Long bones en bloc 
reconstruction *

* Indications out of scope of present document.
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4
Clinical indications
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Mandibular vertical/horizontal augmentation

Maxillary sinus floor elevation

Socket preservation

Frontal bone regeneration

4.1 WHERE SMARTBONE® CAN BE USED
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SmartBone® is a bone substitute, intended to be used for reconstruction surgeries and for bone 
regeneration/augmentation: it is intended for filling bone defect and for bone augmentation. SmartBone® is intended 
for professional use only. It should be used by trained surgeon, e.g. orthopaedic surgeons, neurosurgeons, plastic 
surgeons, oral and maxillofacial surgeons and trained dentists. 

The patient population consist of adults (age 18+, skeletally mature subjects) with bone defects. 

General principles of surgical use must be observed, while using SmartBone®. The product is to be used in a sterile 
environment (surgical theatre). The general principles of sterile handling, using sterile surgical instruments and 
patient medication must be followed when using SmartBone®.

The duration of use SmartBone® is of long term: SmartBone® integration into the natural bone and, hence, its 
resorption is driven by its being progressively substituted with healthy living bone from host (remodelling process of 
resorbable bone graft). The device is a sterile and single use.

In oral surgery SmartBone® is used in: 

Regeneration of periodontal bone defects;

Regeneration of extraction alveoli;

Regeneration of cavities between the alveolar wall and immediate implants;

Vertical and Horizontal alveolar ridge augmentation;

Sinus lift floor elevation;

Alveolar ridge augmentation at implant sites with sufficient residual bone and a good blood supply.

•

•

•

•

•

•
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4.2 CONTRAINDICATONS

Do not use SmartBone® where there are infected wounds.

•

•

•

•

•

•

•

Certain medication can also influence bone healing and regeneration processes, e.g. bisphosphonates.

acute bacterial inflammation, either systemic of the bone and the surrounding tissues (e.g. in case of acute or 
chronic osteomyelitis) and in the surgical area or in the immediate area surrounding it;

severe, non-regulated metabolic diseases (such as e.g. severe diabetes mellitus, osteomalacia, or 
hyperparathyroidism, etc.);

highly dosed long-term cortisone therapy;

on-going treatment with gluco- and mineral-corticoids and with agents affecting calcium metabolism (e.g. 
calcitonin).

immunosuppressed patients with severe organ dysfunction (e.g. of the liver or kidneys).

As a matter of experience from clinical practice and similarly to any bone grafting procedures, surgeons should 
be restrained in using SmartBone® in the following cases, due to higher risks for complications and side-effects:

Do not use SmartBone® in patients with known allergies to collagen and its derivatives.
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4.3 PATIENT POPULATION

Adult male and female patients that have reached skeletal maturity with edentulous areas or bone defects. Do not 
treat patients who have not reached skeletal maturity with SmartBone®. Do not treat pregnant or lactating women 
with SmartBone®. 

Patient medical history should be properly investigated prior to SmartBone® grafting.

Patient should be excluded if they present with a medical condition that would contraindicate dental surgery or 

interfere with the wound healing process:

•

•

•

•

•

Acute sinusitis;

Sinus infection;

Uncontrolled diabetes;

Uncontrolled hypertension;

Active chemotherapy.

Increased failure rates should be expected in patients exhibiting risk factors such as systemic disease causing wound 
healing problems, heavy smoking, increased periodontal susceptibility, poor bone density and extreme atrophy 
[Bornstein, 2008] and Vitamin D deficiency or high LDL or low HDL cholesterol levels [Choukroun, 2014].
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4.4 SHAPES AND SIZES

SmartBone® is available in a wide variety of shapes and dimensions, to best and most easily meet surgeons 
common needs. Shapes are available in different sizes which were specifically designed to allow simpler, easier and faster 
surgical procedures and, hence, guaranteeing better results and a higher safety for patients!

Microchips

SMG251025

SMG251005

SMG251010

SMG251020

SMG102005

SMG102010

SMG102020

0.25 - 1 mm

0.25 - 1 mm

0.25 - 1 mm

0.25 - 1 mm

1 - 2 mm

1 - 2 mm

1 - 2 mm

0.25 g

0.5 g

1 g

2 g

0.5 g

1 g

2 g

Block

SMB011005

SMB011010

SMB011020

SMB011030

SMB011110

SMB011130

SMB011160

SMB011190

SMB011310

SMB011330

7 x 7 x 7 mm

10 x 10 x 10 mm

10 x 10 x 20 mm

10 x 20 x 20 mm

14 x 12 x 6 mm

14 x 12 x 8 mm

14 x 12 x 12 mm

14 x 12 x 24 mm

16 x 14 x 6 mm

16 x 14 x 8 mm

 

SMP013010

SMP013040

3 x 25 x 15 mm

4 x 10 x 10 mm

Plate




































































































































































































