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TISSUE ENGINEERING

Mesenchymal Stem Cells (MSCs)
Chondrocytes
Synoviocytes

Protein (collagen, fibrin) Growth factors (TGF-B, BMPs, IGF-1)
Carbohydrate (hyaluronic, agarose) Anticatabolic factors (ll-1Ra, TNFa blok)
Synthetic (hydroxiapatit) Transcription factors (Sox-9, Wnt)
Composite polymers Small molecules (dexamethasone)




Background

 Osteoarthritis (OA) of the knee is one of
the top five causes of disability in the US

* |tis commonly encountered in the clinical
setting

 About 12% of Americans >60 years
experience symptomatic knee OA

 The number of persons >65 expected to
increase from about 35 million in 2000 to
an estimated 71 million in 2030
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The impact of cartilage injuries on society
cannot be underestimated!

 Diminishes patient’s quality of life
 Ahigh cost in healthcare resources - expenses overpass 89 billion
dollars per year
« >30 000 arthroscopies: 60 - 66% patients have cartilage lesions
— Patients in their 30s & 40s

« Damaged cartilage doesn't heal
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TISSUE ENGINEERING

u-cup

Perfusion Bioreactor Cols

= freshly isolated
injection = expanded cells
= cell lines
Scaffold
; ti

= porous biocompatible substrate
* provides support to the cells
= offers 3D architecture

Cells and medium
direct perfusion
through the pores
of 3D scaffold in
alternate directions

Results

Uniform cell seeding

3D tissue formation
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RESULTS
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REGENERATED CARTILAGE




bio-comet

Bioreactor-based, clinically oriented
manufacturing of engineered tissues
BIO-COMET (FP7)
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BIO-COMET TEAM
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BlOengineered grafts for Cartilage Healing In
Patients (Horizon 2020)
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