
allied
academies

Page 13

Notes:

Biomedical Research (An International Journal of Medical Sciences) | ISSN: 0976-1683 Volume 30

June 06-07, 2019 | London, UK

2nd International Conference on 

Tissue Science and Molecular Biology, 
Stem Cells & Separation Techniques

Joint Event

Focal articular cartilage lesions are often treated by bone 
marrow stimulation, a surgical procedure in which the 

surgeon debrides all damaged cartilage in a lesion, then 
creates controlled bone fractures that bleed and induce a 
spontaneous wound repair response. Because the resulting 
repair tissues are heterogeneous and often incomplete, new 
methods are under intense investigation that improve the 
quality and quantity of repair tissue elicited by bone marrow 
stimulation. Original attempts to enhance microfracture 
repair used solid scaffolds designed to form a 3-D scaffold 
that remains intact, degrades very slowly and ultimately 
interferes with spontaneous repair processes. We have 
developed an entirely different regenerative medicine 
approach, based on the concept that cartilage repair can 
be enhanced by engineering bioactive microparticles 
into the hematoma that forms in the subchondral bone. 
Chitosan is a biocompatible and bioactive polysaccharide 
composed of glucosamine and N-acetyl glucosamine that 
is well-known for its ability to attract neutrophils and 
macrophages to healing wounds. A freeze-dried chitosan 
implant was designed to disperse into microparticles in 
bleeding subchondral bone. Data from preclinical rabbit 
and skeletally aged sheep models show that chitosan 
microparticles are resident in the hematoma, stimulate 
macrophage recruitment and angiogenesis in the 
granulation tissue, induce remodeling of the subchondral 

bone plate and significantly enhance the resulting articular 
cartilage repair tissue volume and integration with 
subchondral bone. These data serve as an important proof-
of-concept that soft materials implanted in the bone marrow 
can be used to shift endogenous innate immune responses 
to regenerate a structurally improved cartilage tissue.
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