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There is no one MSC



Clinical Application of “MSCs” 



Stem Cells and Age – Are These Effective When we Need Them?

K Miclau et al. Aging Cell 2022



Aging and Senescence



Aging and Senescence: Impact on Orthobiologics



Fisetin TreatmentBone marrow harvest hBMAC

Senolytics to Optimize Orthobiologics



https://www.nature.com/articles/s41585-019-0169-3
https://www.mdpi.com/1422-0067/20/12/2853

How do MSCs Impart a Regenerative Function? 



https://www.nature.com/articles/s41585-019-0169-3
https://www.mdpi.com/1422-0067/20/12/2853

How do MSCs Impart a Regenerative Function? 



Exercise Maintains Stem Cell Health & Regeneration

https://www.latimes.com/sd-me-seal-women-20170811-story.html



Stem Cell Therapy

Hypothesis: Exercise 
enhances regenerative 
potential of exosomes

Exercise



Biaxial Strain vs Uniaxial Strain

Exercise Program

Mechanical Stimulus Improves Exosome Production

Journal Orthopaedic Research, Volume: 41, Issue: 6, Pages: 1186-1197, First published: 17 

October 2022, DOI: (10.1002/jor.25467) 



Mechanical Stimulus Enhances Effect on Proliferation 



Mechanical Stimulus Enhances Effect on Myogenesis



Problem with exosomes: 
We don’t know what is in them (yet!)

218 gene targets

32.9% associated 
with know function
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➢ Exercise improves exosome output from muscle cells

➢ Exercise stimulates proliferation of recipient cells

➢ Exercise enhances repair/regeneration

➢ Exosomes have relatively long storage capacity

Exosomes – Next Generation of Cell Therapy?


