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FOREWORD

Dear reader:

For many years, curasan AG has been an established 
specialist in the field of regenerative medicine. Our 
range of products for bone and tissue regeneration 
and for improving wound healing appeals to experts 
in dental implantology, periodontology and oral and 
maxillofacial surgery.

Innovation and application safety have been the 
most important characteristics of all curasan  
products. With this in mind, Osbone® was developed 
as a biocompatible and stable bone replacement 
material. A new generation synthetic hydroxyapatite, 
Osbone® is a state-of-the-art alternative to hydro
xyapatite products of allogenic or xenogenic origin. 

The present brochure intends to give you a scien-
tifically well-founded overview of the properties of 
a modern hydroxyapatite material for use as a bone 
substitute.

Together with you we hope to contribute to medical 
progress in the field of bone regeneration. We wish 
you the best of success in working with Osbone®.

Sincerely yours,
curasan AG
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Osbone® is a synthetic spongious bone substitute for 
filling bone defects. Chemically speaking, Osbone® 
is a hydroxyapatite: with the formula Ca5(PO4)3OH 
or, as it is usually written, Ca10(PO4)6(OH)2 to denote 
that the crystal unit cell comprises two entities.

For many decades, hydroxyapatite has been used as 
a bone substitute for the entire human skeleton. The 
primary distinction is between hydroxyapatites, that 
are synthetically produced from the minerals calcium 
and phosphate on one hand and hydroxyapatites of 
xenogenic or allogenic origin on the other.

Biological hydroxyapatites are subjected to multi
stage alkaline and heat treatments in order to 
eliminate organic components. Hydroxyapatites 
of human origin require extensive donor programs 
to ensure traceability. Animal herds involved in 
the production of animal hydroxyapatites must be 
kept isolated according to strict guidelines. While 
existing safety standards are very high, a potential 
residual infection risk cannot be excluded; the same 
is true of residual allergy risks.

Earlier generations of synthetic hydroxyapatites 
did not always achieve the desired clinical results 
due to their low porosity and insufficient biocom-
patibility. Osbone®, by contrast, has a much more 
improved functionality thanks to its particular sur-
face structure, high porosity and state-of-the-art 
production methods. Its excellent biocompatibility 
enables rapid osseointegration and results in a highly 
stable implant bed.

Synthetically derived pharmaceutical products and 
medical devices can be manufactured to higher 
standards of purity, meeting the stringent require-
ments of modern medicine – a fact that has been 
realized in many medical fields. Due to the synthetic 
origin of the raw materials, by producing Osbone® 
a continuous constant quality is assured. The user 
can rely on using a material with always the same 
properties and the same quality.

Osbone® makes it much easier for dental surgeons 
to meet their patient information obligations. With 
Osbone®, it is not necessary to bring up issues 
such as the biological origin of the material, where 
it comes from and possible residual infection or 
allergy risks.

With Osbone® you offer your patients a safe and 
convincing alternative without biological history. 
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Osbone® is used in dentistry, oral and maxillofacial 
surgery, oral implantology and periodontology for 
the following indications:

•	 �Filling and reconstruction of multi-wall bone 
defects such as those caused by the extirpation 
of bone cysts

•	 �Augmentation of the atrophied alveolar ridge
•	 �Sinus lift/sinus floor elevation (subantral aug-

mentation)
•	 �Filling of alveolar defects following tooth extrac-

tions to preserve the alveolar ridge
•	 �Filling of extraction-related defects to prepare a 

suitable implant bed
•	 �Filling of bone pockets with two or more walls or 

bifurcation or trifurcation defects
•	 �Support for membranes in guided tissue regen

eration (GTR) procedures
•	 �Defects following surgical removal of impacted 

teeth or correction osteotomies
•	� Other multi-wall defects of the alveolar ridges or 

facial cranium

Owing to its low absorption kinetics and its poly
gonal broken shape, Osbone® is particularly suitable 
for the filling of defects or the augmentation of areas 
where a volume stable bed is required for implants.

For best results, all bone fragments, necrotic tissue 
and connective tissue should be carefully removed 
in preparation for the implant bed. Direct contact 
of Osbone® with the bleeding vital bone is neces-
sary, and thorough debridement of the bone prior 
to placing the material is mandatory – this is equally 
true for other bone substitutes.

Before placement, Osbone® should be mixed with 
autologous blood from the affected region, as 
the body will already have enriched this area with 
growth factors that participate in wound healing. 
Embedded into the viscous coagulating autologous 
blood, Osbone® is easily introduced into the defect. 
An application with Osbone® together with auto
logous cancellous bone, bone marrow aspirate or 
platelet rich plasma (PRP) is also possible.

Osbone® granules mixed with patient’s  
own blood before application to the defect.

Courtesy of Dr. Kay Pehrsson.

The bone defect must be filled completely. Over-
filling should be avoided in order to ensure ten-
sion-free closure. The multiporous structure of the 
granulate forms the basis for the development of 
the material and provides access for cell nutrients. 
To optimize this effect, Osbone® should not be 
condensed excessively.
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CHEMICAL DESCRIPTION

Osbone® is a synthetic hydroxyapatite made from 
the minerals calcium and phosphate. The synthetic 
origin of the material and the ceramic sintering pro-
cess ensure that the material is free of pathogens 
and pyrogens.

If an augmentation material is used to regenerate 
bone defects, this material must serve different 
needs in different phases of the bone regeneration 
process. The osseointegration potential is mainly 
determined, in addition to the size and location of 
the defect, by material properties such as phase 
purity, primary grain size, microstructure, porosity, 
surface structure and solubility. Only an ideal 
combination of all these properties makes for an 
ideal functional bone substitute.

PHASE PURITY

Phase purity greatly helps promote the uniform 
absorption behaviour of bone substitute. By contrast 
with chemical purity, which is a measurement of 
how free a substance is of other substances (such 
as heavy metals), phase purity defines how free 
the material is of other phases of the calcium/phos-
phate system (such as tricalcium phosphate, calcium 
pyrophosphate etc.). In the presence of excessive 
phase impurities, highly soluble extrinsic phases 
may non-specifically dissolve the bone substitute 
within the defect and by this maybe affecting the 
stability and functionality of the guiding structure.

The special manufacturing process of Osbone® 
makes for a phase purity of ≥ 95 % hydroxyapatite, 
the remaining 5 % being other calcium/phosphate 
phases such as β-tricalcium phosphate (β-TCP). 
With this highest possible phase purity adverse 
effects can be excluded.

X-ray powder diffractogram of  
pure-phase Osbone®. 

The red bars indicate the reflex positions of 
hydroxyapatites card ICDD # 9-432 used  

for comparison. It is evident that the reflexives  
match those of the reference and that no 

extraneous reflexes are seen that would indicate 
phase impurities.

PRIMARY GRAIN SIZE

Bone substitutes with a primary grain size of more 
than 10 μm are best when it comes to preventing 
cell decomposition. This grain size ensures the 
mechanical stability of the microstructure while at 
the same time creating interconnected micropores. 
Particle sizes less than 10 μm stimulate phagocytosis 
by macrophages [Shimizu] and cause undesirable 
volume loss of the bone substitutes within the defect, 
preventing complete biological bone regeneration. 

The chemical structure of Osbone® , along with 
its primary grain size, safely prevents unwanted 
degradation by the composition and phagocytosis. 
The ceramic sintering process ensures long-term 
persistence in situ.
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ABSENCE OF NANOPARTICLES 

A nanometer is the one-billionth part of a meter 
(10 -9 m). 1,000 nanometers (nm) are 1 microme-
ter (μm). Nanoparticles have some extraordinary 
properties; and in present-day material science, 
they are used to give substances truly amazing 
characteristics: surfaces can become highly stain- 
resistant, while paints and varnishes can be given 
novel optical and physical properties. Medical 
research, too, is highly interested in nanoparticles. 
Silver nanoparticles are said to give medical devices 
antiseptic properties. Other nanoparticles are 
thought to act as transportation containers that 
could deliver active drug ingredients directly to 
their point of action.

However, an increasing number of publications 
point out the dangers of nanoparticles. Their small 
size allows them to enter cells, easily penetrate cell 
membranes and potentially wreaking considerable 
damage in cell nuclei. They may also affect the 
synthesis of proteins by blocking receptors on the 
DNA [Singh et al.] Other sources warned that the 
criteria by which biomaterials are tested for biocom-
patibility today (ISO 10933 ff.) no longer suffice 
for the definitive evaluation of the risks of materials 
containing nanoparticles in pharmaceutical prod-
ucts and medical devices [Sun et al.].

As a consequence, the use of free nanoparticles for 
bone regeneration should be examined critically, 
especially since no added benefits are discernible. 
The development and production of Osbone® delib-
erately did not include the use of free nanoparticles.

MICROSTRUCTURAL STABILITY

The early healing phases are accompanied by acute 
inflammatory reactions and immune responses. In 
this situation, a bone substitute must remain stable, 
not degrading into small particles on being intro-
duced into the defect and therefore loosing its func-
tionality. Also it shall not loose its stability due to 
dissolution. Early decomposition into microparticles 
will provoke activity by phagocyting macrophages 
and polymorphous multinucleated cells. An augment-
ed non-specific immune response interferes with 
the regenerative process, potentially resulting in 
an overshooting inflammatory reaction.

The production process for the synthetic hydroxya
patite Osbone® gives the material a high level 
of microstructural stability, including a higher 
specific weight compared to materials of animal or 
human origin. This prevents its decomposition into 
microparticles and, hence, the induction of mac-
rophage activity. Osbone® consists of polygonally 
shaped granules and is available in two grain sizes. 
As with the gravel under railway tracks that carries 
the weight of the train, the irregular structure of 
the granules optimizes the interlocking of gran-
ules, preparing a functional and stable bed for the 
dental implant.

Interconnective  
open-porous structure  

of Osbone®. 

Beginning vascularization  
and building of new  

bone along the Osbone®  
guiding structure.

Full osseointegration  
of Osbone® in the newly 
formed bone. Stable and 

functional implant bed.
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INTERCONNECTING SPONGIOUS  
OPEN-CELL PORE STRUCTURE

From a medical point of view, a bone substitute 
must possess interconnecting open pores for 
maximum potential vascularization throughout. 
Pores increase the surface area and will be vascu-
larized if their diameter is sufficient. To facilitate 
the ingrowth of vascularized, mineralized tissue, 
the pore diameter should be at least 100 μm for 
complete penetration.

The overall porosity of Osbone® is very high (80 %). 
During production, Osbone® gets an optimized 
trabecular spongious open-cell structure, very 
closely resembling human cancellous bone. The 
majority of the Osbone® pores has diameters of 
between 250 and 450 μm.

SOLUBILITY

The solubility of bone substitutes should be uniform 
to prevent microparticles from prematurely leaving 
the microstructure and becoming prone to phago-
cytosis by macrophages, especially when they are 
smaller than 10 μm in size. During the physiological 
remodelling processes, Osbone® might be subject 
to degradation or remodelling processes by osteo-
blasts and osteoclasts.

With its phase purity of ≥ 95 % in combination 
with excellent microstructural properties and its 
homogeneous solubility, Osbone® provides the 
best possible support for the bone defect healing 
process, providing a stable implant bed. 

RADIOPACITY 

Osbone® is radiopaque and therefore easy to locate 
on x-rays.

Bilateral sinus floor elevation and  
socket filling with Osbone®.

Courtesy of Dr. A. Holweg, Fulda, Germany.

Vertical section through
the centre of the sample

(50 layers, 16 μm each).

Horizontal section through
the upper part of the sample

(50 layers, 16 μm each).

Horizontal section through
the lower part of the sample

(50 layers, 16 μm each).

False colour representations 
of µ-CT images, Osbone®.
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Osbone® is a synthetic ceramic material, which 
makes it highly compatible with human tissue inside 
and outside the bone, with no local or systemic tox-
icity. By contrast with biological materials, the use of 
Osbone® entails no risk of infection or allergies.

The biocompatibility of the bone substitute can 
be demonstrated in vitro by looking at its cell 
colonization properties. Because it is highly similar  
to the natural cancellous bone, Osbone® has 
demonstrated excellent biocompatibility in com-
prehensive in-vitro testing.

Comparative studies at the Technical University  
of Dresden1 yielded excellent results with the  
SAOS-2 line of osteoblasts as early as after one  
day of cultivation.

  

 

After 28 days of cell culture, excellent cell 
proliferation is seen; comprehensive osteoblast 

surface coverage and clustering on Osbone®.

BIOCOMPATIBILITY

Osbone®
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Comparative SEM images confirm that Osbone® 
inherited the excellent cell condensation proper-
ties of curasan’s CERASORB® products during the 
development process. By contrast, the results of 
this in-vitro study indicate remarkable morpholog-
ical changes in osteoblasts on bovine hydroxyapa-
tite. Only isolated cells exhibit a low proliferation 
tendency after 28 days.

The MTT stain can be used to demonstrate not 
only the excellent cell cultivation of Osbone® but 
also the high level of cell viability after 24 hours of 
culture. Osbone® presents an ideal matrix for cell 
colonization and ensures stable osseointegration.

The lower viability of the cells on bovine hydro
xyapatite seen here may have been caused by 
the morphological changes observed on the SEM 
micrographs.

1| 

Dr. Bernhardt, Dr. Lode,

Dr. Gelinsky, Max-Bergmann 

Centre for Biomaterials, 

Technical University of

Dresden, Germany

Cerasorb® M Osbone® bovine 
hydroxyapatite

1| 
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Study results and  
clinical experience 
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Animal Study, sheep model 

A comparative study about the resorption and bio-
compatibility of different bone substitute materials 
showed excellent results for Osbone®.

Defects with 8 mm diameter in the scapula of the 
sheep were implanted with Osbone® and bovine 
bone substitute material. During the examination 
period of up to 18 months at no time foreign body 
reactions respectively inflammatory cells or tissue 
appeared. The 18 months results prove comparable 
good results for Osbone® as for the bovine bone 
graft substitute.2

Therefore Osbone® is a synthetic alternative to 
hydroxyapatites of biologic origin.

Empty control defect:  
after 18 months mostly scar tissue appears  

and only very low bone formation.

Histological examination after 3 months  
implantation: Beside the active formation  
of new bone, an excellent bone-Osbone®  

particle-contact can be seen.

Histologic examination after 18 months  
implantation: Osbone® is integrated very well  
into the new bone. Excellent bone formation  

with already ongoing remodeling can be seen.

2| 

Knabe C. Comparative study 

of different Bone Graft 

Substitutes, Final Report 

March 2012 (publication in 

preparation)
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Clinical Experience 

Since its introduction Osbone® has internationally 
been proven in clinical applications. Several pub-
lications document the successful experiences in 
dental and oral and maxillofacial surgery (OMS).

Osbone® was used for different indications in an 
open prospective multicenter study, in which 32 den-
tal and OMS practices with 190 patients took part.

Within this study good biocompatibility and osseo
integration of Osbone® was demonstrated. Most 
frequent intervention was sinus floor elevation. 
98,7 % of the areas that were augmented for implan-
tation were ranged suitable for placing an implant. 
Osbone® fits particularly for the use in indications 
where increased mechanical stability is necessary.3

External sinus floor elevation according to Tatum, 
Preparation of the mucosa of the maxillary sinus.

Complete filling of the defect after  
introducing Osbone® granules.

Radiograph six months postoperatively, prior to 
re-entry and delivery. Good osseointegration of the 

implants, residual granules at site 26.
Pictures with kind courtesy of Dr. Kay Pehrsson, 

Herne, Germany.

3| 

Holweg A., Lerner H., 

Pehrsson K. Application of 

a synthetic hydroxyapatite 

in dental surgery EDI  

Journal 2012, 3(8), 64-73
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•	 Synthetic hydroxyapatite
•	 Phase purity ≥ 95 %
•	 Spongeous
•	 Open-cell, porous, 80 % overall porosity
•	� Polygonally shaped granules in two  

grain sizes
•	� Batch-specific and implant-specific  

product labels facilitate safe patient-related 
documentation

•	 Osbone® is gamma-sterilized

Osbone® – Small

Grain size	 Content	 Item number

250-1000 µm 	 5 x 0,25 cc	 9000800255
250-1000 µm 	 1 x 0,5 cc	 9000800501
250-1000 µm 	 5 x 0,5 cc	 9000800505
250-1000 µm 	 1 x 1 cc	 9000801001
250-1000 µm 	 5 x 1 cc	 9000801005

Osbone® – Large

Grain size	 Content	 Item number

1000-2000 µm	 1 x 1 cc	 9000901001
1000-2000 µm	 5 x 1 cc	 9000901005
1000-2000 µm	 1 x 2 cc	 9000902001
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www.osbone.net

curasan AG
Lindigstraße 4
63801 Kleinostheim, Germany
www.curasan.de

For orders please contact 
Phone		 +49 6027 40900 33
Fax		 +49 6027 40900 35
Email		 Bestellung@curasan.de

For information about your local 
distributor please contact
Email		 osbone@curasan.de ©

 c
ur

as
an

 A
G

   
|  

  0
5/

20
15

   
|  

 1
10

87
00

00
6_

00
3


