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* Mechanical
— Supportfor muscles and joints
* Metabolic

— Mineral reservoir for calcium and phosphate
homeostasis

* Haematopoesis

— Support blood formation
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Stages of bone remodelling
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Bone marrow and Adipose tissue contain multi-
potent MSCs
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« Rabbit
« PBMSCs

» Repair cortical-
sized bone defect

Wan C, He Q, Li G.
Allogenic peripheral
blood derived
mesenchymal stem
Cells (MSCs) enhance
bone regeneration in
Rabbit ulna critical
sized bone defect model.

Journal of Orthopaedic
Research; 2006;
24(4):610-8.
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Tissue Engineering Principles
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Using Autologous BM-MSCs for the treatment of bone defect

After 4 weeks, Bone cells in culture

Cultured bone cells were seeded on
human bone carrier

Implantation of the
engineered bone back to
the patient
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Investment in GMP Labs

Local regulations
Ethical permissions

Patients Consents
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What is distraction osteogenesis (DO)

1. Osteomoty
2. External Fixation
3. Gradual Traction (lengthening)
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Angiogenesis In Distraction Osteogenesis

interzone

mMedullary cavity

Angiography showing new
vessels in the regenerate.
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Limb-reconstruction
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In collaboration with Dr. Xia He-Tao and
Prof. Tang Pei-Fu (Beijing)

Clinical Outcome
Limb-reconstruction

After 24 8 cm
femoral

After First mfh ening
18 cm tibial lengthening |

Before Treatment
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Mesenchymal Stem Cells (MSCs) Culture and Characterization
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Cartilage Gene Therapy

Selected publications:

Chen X, Xu H, Wan C, McCaigue M, Li G. Bioreactor expansion of human adult bone marrow-derived mesenchymal stem
cells (MSCs). Stem Cells; 2006; 24: 2052-2059.

Wan C, He Q, McCaige M, Marsh D, Li G. Human marrow mesenchymal stem Cells (MSCSs) in the peplated non-adherent
cell population serve as a complementary source of osteogenic cells. Journal of Orthopaedic Research; 2006; 24 (1):
21-28.

U ERPYAL AENNRABEX(EN) BMASHIBE &)
W» Department of Orthopaedics and Traumatology, The Chinese University of Hong Kong, Prince of Wales Hospital.




/\

/ Stem Cells \ 1.  Source of Stem Cells and Phenotype Stability
Culture > 2. Rapid Cell Expansion
\Techniques / 3.  Delivery Routines and Stem Cell Fate In-Vivo
~_ 4.  Stem Cells in Gene Therapy Approaches
5. Clinical Trials / Safety and Regulatory Issues

CD45 6% 1% 1%
CD34 2% 1% 1%
CD44 98% / 99%
CD73 84% 95% 93%
CD90 90% 99% 99%
CD105 44% / 59%
CD31 52% / 17%
CD14 17% / 3%
Fetal MSCs contains more progenitor cells -CFUs
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Hand/Wrist joint
Cartilage repair
Clinical trial
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