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Osteoarthritis

Degenerative 
joint disease

Painful

All ages

Incurable

Affects ~303 million people globally1
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Stem Cells

Stem cells are part of the bodys 

normal repair mechanism. 

Function via6:

• Differentiation

• Activation of progenitor cells

• Immunomodulation

Can be Isolated from various

tissues

Adipose tissue

• Easy accessible

• Local analgetics

• High quantity of stem cells

Figure from Wang et al. 2014
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Microfragmentation vs. Enzymatic Digestion

Laboratory Surgical room

• GMP laboratory

• Regulatory

permissions

• Time consuming

Does the mechanical

microfragmentation  

affect the stem 

cells?
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Objective

To assess quantity and viability of stem cells from adipose tissue when

processed with microfragmentation compared to standard enzymatic digestion. 

Materials: Adipose tissue from 15 knee osteoarthritis patients, age (mean (SD) 50.9 (8.5))  
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Cell Counting and Viability of Nucleated Cells

Nucleated cells:

Enzymatic digestion 3.9x106/mL (2.5x106/mL)

Microfragmentation 1.0x106/mL (0.5x106/mL) 

p<0.01

Total nucleated cell viability:

Enzymatic digestion 90% (SD 4%) 

Microfragmentation 80% (SD 6%) 

p<0.01 
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Flow cytometry → gating on stem cells

Gating strategy

Quantity and Viability of Stem Cells

Higher stem cell content per total nucleated cell count for 

Microfragmentation 10% (SD 2%)                                              

Enzymatic digestion 6% (SD 2%)         p<0.01

No significant difference in viability for 

Microfragmentation 84% (SD 3%)        

Enzymatic digestion 82% (SD 4%)       p=0.17
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Stem Cell Types

Stem cell types identified in microfragmented adipose tissue:

➢ Adventitial stem cells (ASCs) (CD31-/CD45-/CD34+/CD146-)

➢ Pericytes (CD31-/CD45-/CD34-/CD146+)

➢ Mesenchymal stem cells (CD34-/CD45-/CD146-/CD90+/CD105+)

➢ CD271+ stem cells (CD31-/CD45-/CD90+/CD271+)

Image from Science News
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Conclusion

Microfragmentation is a promising method to 

process clinically relevant stem cells for the 

treatment of osteoarthritis
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