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“Using cell therapy for bone regeneration is promising”
An interview with Prof. Kamal Mustafa, University of Bergen, by Franziska Beier, DTI.
n Prof. Kamal Mustafa from the Department of Clinical Dentistry at the
University of Bergen in Norway is
sponsoring and leading, together
with Dr Cecilie Gjerde (University of
Bergen) and Prof. Mariano Sanz (Complutense University of Madrid), a
multicentre randomised controlled
clinical trial (RCT) on stem cell bone
building. This research is part of the
European MAXIBONE project, which
is investigating whether new jawbone prior to placement of dental implants can be grown with stem cell
technology. At EAO 2019, Mustafa
presented his research group’s work
in a session that covered the topic of
“New avenues in implant dentistry”.
He shared insights into MAXIBONE
with Dental Tribune International.
Prof. Mustafa, you gave a lecture
titled “Are stem cells the implants of
the future?” On what did you focus
during your presentation?
The potential and value of stem
cell-based therapies were explored in
the early 1990s when therapeutically
relevant tissue-supportive cells such as
mesenchymal stem cells (MSCs) were
applied for the regeneration of skeletal
tissue. This new approach using cell
therapy for bone regeneration is promising and could be used as an alternative for the classic gold standard treatment with bone grafts. The promising
data from a recent clinical trial in
11 patients in Bergen, as part of the
EU REBORNE project, has paved the
way for improved, well-designed trials
utilising stem cells for mandible augmentation and alveolar reconstruction.
MAXIBONE began at the start of 2018
and will be completed in 2021. What
is the current status of the project?
MAXIBONE aims to create personalised bone regeneration by using
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culture-expanded autologous bone
marrow stem cells and biomaterials.
The four-year project started with
European funding of €6 million. The
large consortium is coordinated by
Prof. Pierre Layrolle from the University of Nantes in France and me and
gathers 12 partners from six European countries, including academic
and research institutes, cell therapy
units and companies, among them
the global leader of dental implants.
In the project, an RCT of 150 patients will compare the safety and efficacy of autologous cultured stem
cells and calcium phosphate biomaterials with autologous bone grafting in
alveolar bone augmentation prior to
dental implants. In the previous European project, REBORNE, the clinical
safety of this regenerative strategy
was demonstrated in 11 patients.
How does the process work exactly?
Do the stem cells have to be autologous?
Yes, autologous cells are harvested from bone marrow, expanded
and cultured for two weeks in two
cell manufacturing centres in Germany and France. Afterwards, they
are delivered to the eight clinical centres in five European countries and
implanted in patients in combination
with biomaterials. The procedure has
been reported in our recent publication by Gjerde et al. from 2018, which
was part of the EU REBORNE project.1

marrow stem cells expanded successfully in the laboratory and, combined with synthetic bone substitute
biomaterial in the patient to augment mandibular bone, induced significant new bone formation. The regenerated bone volume was adequate for dental implant installation.
Healing was uneventful. The patients were satisfied with the aesthetic and functional outcomes. No
side effects were observed.

Is this stem cell treatment less invasive than the standard bone transplant?
The patients tolerated the treatment very well, as described and reported in the previously mentioned
study. The data generated from the
clinical trial demonstrated that bone

Could this method of bone replacement be used for other areas of the
human body?
Yes, a good example of using the
method to repair long-bone defects
has been demonstrated and reported
in a study by Gómez-Barrena et al.
from 2018.2 This interventional cli
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nical trial was also part of the
REBORNE project and performed to
evaluate the safety and feasibility of
autologous expanded MSCs from
bone marrow associated with bioceramic (microporous biphasic calcium
phosphate granules; MBCP+, Biomatlante) scaffolds in patients with longbone delayed unions and non-unions
(after a minimum of three months
from acute fracture). No severe adverse events related to the bone marrow MSCs were reported. The construct of stem cells combined with
the biomaterial which was used in
our maxillofacial clinical trial was
surgically and successfully delivered
to the non-unions, and 26 of 28
treated patients were found to be radiologically healed at one year after
treatment. 7
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