Premium Quality – Made in Germany

CERASORB M Ortho
®

Pure-phase, multiporous ß-tricalcium phospate

The perfect bone void ﬁller and
bone regeneration material
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Regenerative Medicine

Foreword
Dear Reader,
Curasan AG has been well established as a leader in
regenerative medicine for many years. We provide
surgeons specialized in general surgery, orthopedics,
traumatology and sports medicine a wide product
range for bone and tissue regeneration, tissue engineering, wound healing and for the treatment of
osteoarthritis.
Technological advancement and clinical safety are
primary criteria for all curasan products. The bone
regeneration material Cerasorb Ortho and Cerasorb M
Ortho, which allows biofunctional bone regeneration
for the entire skeletal system, was specifically developed with these features at the forefront. Cerasorb®
Ortho is available as block forms and granulate;
Cerasorb® M Ortho as morsels.
These products have been used successfully in over
800.000 clinical cases worldwide.
The aim of this brochure is to provide a practical,
scientifically based overview of modern treatment
of bone defects with Cerasorb Ortho and Cerasorb M
Ortho. We hope that you will find applications that
will enhance your own practice, and wish you much
success with the use of both products. We also hope
to work together with you to advance the field of
bone regeneration.
curasan AG
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Restitutio ad integrum is the goal of
bone regeneration
The quality of the regenerated bone is determined by the effective
support of the natural processes in all 3 phases of biological bone
regeneration. Each phase is influenced by very different factors, both
by small defects which can heal alone as well as larger defects which
must be surgically managed. The surgeon must therefore consider
all significant factors in order to achieve an optimal result.
Significant factors that affect the phases of bone defect healing
include:

The determination of whether a bone defect will adequately heal
without intervention is primarily defined by the size. Defects larger
than 1 mm require more than one step, and defects larger than 3
mm require several weeks or months (Buser et al., 1994)

Regeneration phase Material requirements
Early healing

• Age
• General health
• Genetic disposition
• Defect particulars: size, blood supply, wound closure
• Bone replacement and/or regeneration material
• Application of the patient’s own growth factors (BMA, PRP,
blood from the defect)
The overall goal is to achieve a return to the non-injured state:
'restitutio ad integrum’.

Healing of a bone defect

Fully resorbable bone
regeneration material

Only repair

restitutio ad integrum
(full recovery)

Bone

Soft tissue

Defect

With small defects the natural healing process is sufficient to produce
the desired result. With larger defects, however, therapeutic intervention is necessary, with the goal of achieving a return to the non-injured state as quickly as possible. Only the achievement of this goal
can be considered optimal bone defect treatment.
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Biocompatibility
Osteoconductivity
Haemostatic function
Support of angiogenesis
Porosity
Physical stability
No stimulation of immune
response
• No non-physiological concentrations of chemical substances

Biological bone regeneration • Simultaneous resorption during
new bone regeneration
• Physiological pH-value
• Physiological enhancement with
growth factors
Biological remodeling

Non-resorbable
filler

•
•
•
•
•
•
•

• Complete resorbability of the material
• No negative inﬂuence on the natural
biologic remodeling

Cerasorb Ortho/Cerasorb M Ortho: synthetic, pure phase
ß-TCP that optimally supports healing of bone defects
Tricalcium phosphate (TCP) is a resorbable bioceramic with excellent
material properties for all phases of bone regeneration. However, one
should be aware that there are two structural variations (so called
phases) of TCP, namely the alpha (α-TCP) and beta (ß-TCP) forms.
These two forms are vastly different in their resorbability. In contact
with biological fluids α-TCP is partially converted to hydroxyapatite,
which is not resorbable. ß-TCP on the other hand remains fully resorbable. ß-TCP is therefore the ideal bone regeneration material.

'ß-TCP is not ß-TCP’. Cerasorb Ortho and Cerasorb M Ortho are synthetic, pure phase ß-tricalcium phosphates of the highest quality.
Both products are ideal carriers for native growth factors and therefore certified for use with PRP (platelet rich plasma).

Cerasorb (left), Cerasorb M (right)

Cerasorb M in situ

The suitability of ß-TCP is particularly determined through its purity.
Only with pure phase ß-TCP, which contains no other components
such as hydroxyapatite, can the resorption process proceed completely, continuously, and perfectly in parallel to the production of
native bone.

The phase purity of over 99% provides a homogeneous resorption
profile and assures a stable augmentation during the resorption
period.

Based upon the ideal characteristics of synthetic pure phase ß-TCP,
it is the clear choice for bone surgery. However even here there are
differences.

In contrast to other ß-TCP formulations Cerasorb Ortho and Cerasorb M Ortho fulfill all of the requirements for a complication free
successful healing process.

The resorption and healing rate of Cerasorb was compared to
bovine bone (inorganic bovine bone, IBB) in a long term trial with
24 months follow-up. Bilateral defects of 5 x 4 mm were created
in the angulus mandibulae of dogs. One side was filled with Cerasorb and the other with IBB. Both materials were biocompatible.
While Cerasorb was only present in limited quantities at 12 months
and no longer present at 24 months, resorption of IBB occurred
only during the first 6 months and after 24 months 30 % remained
in the defect (Artzi et al., 2004).
Even though the discussion about the possibility of the transmission
of vCJD through bone replacement material of bovine origin has
not led to a consensus, the patients must be informed about the
potential risks. With the use of synthetic ß-TCP there are no such
material risks that the patient must be informed about.
The sum of the product features and the highly reproducible quality without compromise of Cerasorb, the ideal bone regeneration
material of pure ß-TCP, allow it to meanwhile be considered the
‘gold standard’.
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Documented cases demonstrate the wide applications of
For filling of bone defects
Diakonie Hospital Annastift Hanover, Orthopedic Clinic 1,
Prof. Dr. Ch. H. Siebert
In modern orthopedics it is common to encounter bone defect
situations that require bone replacement material to achieve a
successful outcome.
These materials are also indicated when non-malignant tumors
or tumor like structures require surgical treatment. Curettage with
bone replacement is a frequently used procedure.
For example we describe 3 cases using the multi-porous Cerasorb M
Ortho. The advantage of this polygonal broken morsels is that the
defect geometry can be completely filled. Provided there is a sufficient layer of healthy bone surrounding the bone regeneration material, the optimal conditions for full resorption of the material with
simultaneous bone regeneration are provided.

Fig. 1

Fig. 2

Fig. 3

Fig. 1: Filling of a bone defect; proximal tibia, 7.5 cc Cerasorb M Ortho
Fig. 2: Filling of an intraosseous ganglion; tibia, 10 cc Cerasorb M Ortho
Fig. 3: Filling of an enchondroma; femur, 30 cc Cerasorb M Ortho
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Cerasorb Ortho and Cerasorb M Ortho
For pelvic osteotomy
University Clinic Schleswig-Holstein, Lubeck campus, Clinic for
Orthopedics, Prof. Dr. P. Behrens
A 7 month old girl presented with a congenital high hip joint luxation on
the right side, which was treated with extension and pelvic-leg cast.
Due to the continued poor acetabulum covering of the right hip (CE
angle 14 ° right, Grade 3 after Tönnis, highly pathological), a Salter’s
osteotomy was performed using 2 Cerasorb Ortho wedges (12x35x
15mm) when the girl was six years old.
Postoperatively the girl wore a pelvic-leg cast for 6 weeks. Very good
osteointegration of the ß-TCP wedge with correct placement within
the osteotomy angle was visible radiographically at 12 weeks. At 16
weeks the Kirschner wires were removed.
At the final follow-up exam performed at 15 months postoperatively,
a mature bone structure without evidence of bone replacement
material was seen on x-ray. A correct acetabulum covering with a
CE angle of 34° (normal average 25° after Tönnis) was observed.
The patient remains free of any difficulties or clinical symptoms.

Fig. 1

Fig. 2

Fig. 3

Fig. 4

Fig. 1: Pre-operative. Congenital high hip luxation of a 6 year old girl.
Fig. 2: 1 One month post-operative. Cerasorb Ortho is clearly visible with defined contours and a homogeneous structure.
Fig. 3: 3 Months post-operative. The beginning of resorption is visible.
Fig. 4: 15 Months post-operative. Full resorption of Cerasorb Ortho
and new bone regeneration is observed.
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For discectomy
Dr. Horst Schmidt Clinic GmbH, Wiesbaden, Clinic for Neurosurgery, Prof. Dr. R. Schönmayr
Discectomy and decompression of the neural structures, followed
by the use of spinal cages, is a standard procedure for patients
with mono- or multi-segmental degenerative spine disease.
Different types of cages that lead to early stability and provide
good conditions for ossification have become well established.
However, along with the cage type, the selection of the cage filler
plays an important role in achieving a stable fusion. While historically the use of autologous material was dominant, the use of
synthetic materials is rapidly expanding.
Schönmayr et al. have presented results with two different cage
types filled with Cerasorb and PRP (platelet rich plasma).
In their study they achieved a 100% fusion rate as evidenced radiologically. By the end of the follow-up period the granules were
completely resorbed and replaced with bony growth. The authors
concluded that with the use of Cerasorb and PRP, harvesting of
autologous spongiosa is no longer necessary. In addition to the
elimination of morbidity at the harvest site, the procedure is safe
and easy to implement. Furthermore, the use of Cerasorb is independent of the bone quality of the individual patient.

Case 1: 18 months following implantation. Solid bony fusion in the implant region

Case 1: Spinal stenosis C3-C6

One week following implantation.
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Case 2: Herniated disc C6/C7.

6 weeks postoperative. Initial resorption of
the granules, first bony connections are visible.

One week following implantation. Cerasorb
granules are clearly visible.

6 weeks postoperative. Initial resorption of
the granules, first bony connections are visible.

For osteolytic lesions
Orthopedic University Clinic Essen,
Dr. T. Patsalis
An 11 year old boy presented with pain in the lower right leg with
no memory of injury. The radiological images revealed an osteolytic
lesion of the distal tibia dia-metaphysial, laterally positioned with
a thinning of the lateral cortical bone, without evidence of malignancy. Biopsy results confirmed a non-ossified fibroma. The lesion
was removed and the cavity rinsed with 5% phenol. The cavity was
then filled with Cerasorb granulate mixed with PRP (platelet rich
plasma) according to the curasan method. For 6 weeks postoperatively the leg was only partially weight bearing and for a total of 6
months school sports were prohibited.

Pre-operative x-ray.

12 months following implantation. Solid bony
fusion is visible in the implant region.

The control x-ray of this case demonstrates a stable situation and good osteointegration of the synthetic material. At the final followup at 1 year a mature bone structure without visible granules is evident. Conclusion: Cerasorb granulate with PRP exhibits high regenerative properties.

3 days postoperative

6 weeks postoperative

6 months postoperative
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For hip prosthesis revision
Diakonie Hospital Annastift Hannover, Orthopedic Clinic 1,
Prof. Dr. Ch. H. Siebert, Dr. S. Berger
Due to the aging of our society, orthopedic surgeons are more
often confronted with loosening of the prosthetic hip joint in older
patients. As a result, the frequency of revision surgery is rising.
With older female patients the bone structure is often found to be
unstable. Therefore bone cement has usually been used to fill the
defect, which greatly hinders future revision surgery. Also, in many
patients autologous bone is not available in sufficient quantity to
fill the defect.
For these reasons, the authors have chosen to use Cerasorb M Ortho
and report on a series of 30 patients; 17 with Cerasorb M Ortho
alone and 13 with Cerasorb M Ortho and autologous bone. The
follow-up was at least 2 years. In 27 cases a satisfactory result was
obtained even though 4 patients had concomitant infections at the
implant site. The high phase purity was an obvious reason for the
positive results.
The use of Cerasorb M Ortho for filling of the bone defect with hip
prosthesis revision surgery leads to an excellent bony integration.
The newly regenerated native bone provides a good situation
should further surgical intervention be necessary. Cerasorb M Ortho
has proven to be a useful alternative to classic bone cement.
Example of a 90 year old female patient – immediately postoperative, 60 cc Cerasorb M Ortho.

4 Months post-operative. Cerasorb M Ortho morsels are clearly visible.
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13 Months postoperative. Solid bone integration.

Cerasorb bietet für jede Indikation das richtige
For
IForhand
handsurgery
surgeryFor hand surgeryproblemlos verEvangelisches Diakoniewerk Friederikenstift, Hannover,
Dr. J. Redeker et al.
A prospective study of Cerasorb for hand surgery was conducted
by Redeker et al. The study included 15 patients who were treated
with Cerasorb for filling bone defects in the hand.
The most common diagnosis was intraosseous ganglion, aneurysmatic bone cysts, and endrochromes. The healing process was
monitored through repeated x-ray imaging. The time of surgery
and of inpatient care was also measured. The data was compared
to historical controls with similar diagnoses in which autologous
spongiosa from the iliac crest was used to fill the defect.

Rheumatism Therapy Center Nurenberg (RTZ),
Dr. A. A. J. Gruber
Cerasorb had been successfully used at the RTZ Nurenberg since
1997. The case described here is of a male patient with a complicated fracture of the proximal finger phalanx and an undislocated
fracture at the base of metacarpal V which was surgically treated
with Cerasorb.
The bone fragments were realigned with Cerasorb granulate and
the bone itself stabilized with an AO miniplate.

The results demonstrated a high level of patient acceptance. The
technically straightforward surgery was followed by a standard
postoperative recovery. As compared to the control group, in
which autologous bone was harvested from the iliac crest, the
surgical time was reduced by an average of 16 minutes, 6 of
which were attributed to the opening and closure of the harvest
site. The inpatient stay was reduced from an average of 7.5 days
to 5.5 days.
To achieve the therapeutic goal of a fast, without limitation, and
cost effective recovery of hand function, Cerasorb appears to be
superior to autologous spongiosa.
Advantages of Cerasorb for hand surgery:
1. No second surgical procedure required to harvest autologous
spongiosa
2. The procedure can be performed under local or regional anesthesia, reducing personnel and material costs.
3. Shorter operation time
4. Lower operation risks and complications
5. The possibility to perform the surgery on an outpatient or short
duration inpatient basis.
6. Immediate and long-term stability of the defect cavity.
7. Unlimited availability of bone regeneration material.

Intra-operative site with reconstruction of the bone fragments over the ß-TCP granulate.

The x-ray 6 months postoperative revealed an integrated fracture
site with no visible ß-TCP granulate. The function was fully restored.

Preoperative x-ray. Compound
ring finger fracture in the area
of the proximal phalanx.

X-ray with mini-plate stabilization 1 week postoperatively.

X-ray 6 months postoperative, consolidated fracture,
granulate fully replaced by
native bone.
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The high quality of Cerasorb Ortho / Cerasorb M Ortho
guarantees maximal safety
When a material is used to augment a bone defect, the material
must fulfill different requirements for each phase of bone regeneration. In particular the resorption characteristics are determined
by the phase purity, primary particle size, structure, porosity, and
solubility. Only an ideal constellation of these properties leads to
an optimal bone regeneration material.

integration into micro particles elicits the activity of phagocytotic
macrophages and polymorphic multinucleated cells. The resulting increased non-specific immune reaction disrupts the bone regeneration.
The sufficiently strong structure of Cerasorb Ortho / Cerasorb
M Ortho prevents early degradation into micro particles and
therefore avoids the undesired macrophage activity.

Osteoid

Cerasorb remnants

new trabecular bone

Sinus lift left with Cerasorb, 4 months post-op (Histol. H.-A. Merten, Göttingen)

Phase purity: A requirement for a homogeneous and complete resorption of the bone resorption material is the phase purity. Phase
impurities can either be non-resorbable phases (e. g. hydroxyapatite
or phases that resorb too quickly and cause a premature breakdown
of the scaffold (e. g. calcium pyrophosphate). The American Society
for Testing and Materials (ASTM) requires implantable ß-TCP to have
a phase purity of 95 %.
Due to the unique manufacturing technique, Cerasorb Ortho
and Cerasorb M Ortho have a phase purity of over 99 % and
are, in fact, the testing standard that all other formulations
are compared to.
Primary particle size: A primary particle size of greater 10 μm is
optimal to prevent a cellular degradation process. The larger size
particles provide a stronger overall structure while allowing an interconnective, open porosity. Particle sizes under 10 μm can stimulate
phagocytosis by macrophages (Shimizu, 1988) and lead to a premature volume loss of the material in the defect and a particular decomposition, so that complete biological bone regeneration is not
achieved. The tightly bound and sufficiently large primary particles of
Cerasorb Ortho / Cerasorb M Ortho prevent the undesired premature degradation and phagocytosis.
Structure: In the early healing phase, there is an acute inflammatory
and immune reaction. In this phase, the bone regeneration material
must remain stable and must not lose stability either by disintegration
during the application or by accelerated solubility. A premature dis-
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Porosity: From a biomedical standpoint a bone regeneration
material must have an interconnecting open porosity in order to
support a deep, uniform connection between the implant material
and the blood supply. The porosity is also important for the resorption process, which is accelerated by the interconnectivity. The open
porosity increases the surface area and allows vascularization when
the pores are of sufficient size. In order to achieve the ingrowth of
vascularized, mineralized tissue within the implant, a pore diameter
of at least 100 μm is required. In addition to these macro pores,
meso pores, which support the ingrowth and adhesion of the newly
forming tissue, as well as micro pores (< 5 μm), which allow for the
absorption of extracellular fluid, are of key importance.
All Cerasorb products provide a multi-porosity profile to
allow an indication specific resorption process.
Solubility: Bone regeneration material should dissolve in a homogeneous manner so that micro particles are not released from the
structure prematurely, which elicit phagocytosis by macrophages,
particularly when they are 10 μm or smaller. Through a homogeneous, controlled dissolution, calcium and phosphate are supplied
in physiological concentrations so that they can be taken up by the
osteoblasts and can be anabolically metabolized for the synthesis
of new bone.
With the phase purity of over 99 % in combination with the
structural characteristics and homogeneous solubility, Cerasorb Ortho and Cerasorb M Ortho optimally support the
healing process for bone regeneration.

Cerasorb is exceptionally biocompatible and provides
an ideal matrix for rapid cell colonization
In many in-vitro studies Cerasorb has proven to be an excellent
substrate for the culture of stem cells, osteoblasts, osteoclasts, and
other cells as well as proteins, for example bone morphogenic
protein (BMP).
These studies have clearly demonstrated that the material itself
(synthetic, pure phase ß-tricalcium phosphate) as well as the material characteristics (solubility) and physical properties (porosity
and pore size of the granulate and block forms) improve the results.

Osteoblasts (red) on Cerasorb (blue), side cut. The red color of the cell nuclei shows the vitality
of the cells. In wide areas lamellar bone has already been formed deep within the pore system
after 35 days. Photo: Institute for Air and Cooling Technology (ILK) Dresden.
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Colonization of a Cerasorb cylinder with stem cells. Fluorescence staining and light microscopy
as a vitality test of the stem cells. The intense fluorescence (green) demonstrates healthy cells
and excellent biocompatibility of the material. Image: M. Pretzsch, A. Bader et al., Biomedical
Center, Leipzig.
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I. Beyen et al., BIOmaterialien 7 (3), 2006
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Cerasorb M Ortho and Cerasorb Ortho offer the right
implant for every indication and are easy to use
Cerasorb M Ortho and Cerasorb Ortho offer the highest
possible safety for surgeons and for patients:

• Excellent tissue compatibility both within and outside of the
•
•
•

bony structures
Neither local nor systemic toxicity
No infection or allergic risks
Dissolves at a neutral pH

Cerasorb Ortho granulate is available in different particulate sizes
for surgical use in orthopedics, traumatology, and sports medicine.
It offers an optimal bone ﬁller for defects and is ideal for use with
native growth factors (PRP), which can be isolated from the patient’s blood, or with bone marrow aspirate (BMA). The granulate
is fully resorbable.

Cerasorb M Ortho are multi-porous morsels that are available in
particulate sizes from 150 to 8000 μm. Cerasorb M can be used
to ﬁll bone defects in the entire skeletal system. The high porosity
supports a rapid diffusion of blood and body ﬂuids as well as the
deep penetration of osteogenic cells and bony growth within the
synthetic matrix.

• The granuals or morsels unintentionally left in soft tissue are fully
•
•

dissolved
Stickers with lot number and product information allow safe and
simple patient speciﬁc documentation
Cerasorb M Ortho and Cerasorb Ortho are gamma sterilized and
double sterile packed

Cerasorb M Ortho and Cerasorb Ortho can be simply and
precisely implanted:

• All forms are ready for use in the OR
• Cerasorb Ortho block forms can be easily formed to ﬁt the indivi•
Cerasorb Ortho block forms are particularly suited for ﬁlling of
large defects in weight bearing regions in combination with osteosynthetic procedures. They are easy to adapt and can be form ﬁtted
to the individual defect. With their ordered channels they support
bio-functional bone growth.
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dual defect with standard surgical instruments
Cerasorb M Ortho and Cerasorb Ortho can be mixed with PRP or
BMA and are an excellent matrix for colonization with stem cells
and growth factors

Recommendation: Cerasorb M Ortho and Cerasorb Ortho should
be mixed with blood from the defect region or in bloodless surgeries with venous blood prior to application to the bone defect. Exceptionally it also can be mixed with saline. Cerasorb should have
the most possible direct contact with vital bone. When used in
weight bearing regions the pressure on the material should be limited by the use of additional mechanical stabilization.
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