
Mesenchymal Stem Cells
From Tissue Regeneration to Immunomodulation
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What is a Mesenchymal Stem Cell (MSC)?
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Isolate from bone marrow

AdipocytesChondrocytes Osteocytes

MSCs are stem cells that can di�erentiate into cartilage, fat, 
and bone cells. They can be found in many di�erent parts of the 
human body, but are commonly isolated from bone marrow. 

How are MSCs Characterized?7

How are MSCs Typically Isolated?

1  Collect bone marrow aspirate

2  Dilute bone marrow aspirate and separate cells from debris and RBCs (Ficoll)

3  Collect bu�y coat and wash cells

4  Transfer to culture ware with MSC medium and culture, feeding every 2 – 3 days

5  Passage when large colonies begin to emerge

6  Characterize according to ISCT standard to ensure you have pure MSCs

7  Continue to expand until you have enough cells for your experiments

1  Adherence to plastic – The cells must adhere to plastic in standard culture conditions

2  Speci�c surface antigen expression – Positive and Negative Markers

3  Multipotent di�erentiation potential – The cells must di�erentiate into osteoblasts, adipocytes, and chondrocytes in-vitro
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AdipocytesChondrocytes Osteocytes

Positive Markers
CD105
CD73
CD90
CD44*
CD166*

Negative Markers
CD45
CD34
CD14 or CD11b
CD19 or CD79⍺ 
HLA-DR
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What About Passages?

What are the Potential Uses of MSCs 
in Regenerative Medicine?5

The ability to expand MSCs in culture allows for 
enough cells to be generated for experiments and 
clinical purposes. However, as passage increases, 
di�erentiation potential decreases, and the cells 
eventually senesce. 5, 6  

MSCs as Drug Vehicles in 
Cancer Immunotherapy
Engineered MSCs may be useful as a source 
for sustained concentrations of highly e�cient 
and speci�c antibodies that can eliminate 
cancer growth. 1  

Lonza Mesenchymal Stem Cells and Media
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   Product Size Cat. No.

 Cells hMSC – Human Mesenchymal Stem Cells ≥750,000 cells/vial PT-2501

 Media MSCGM™ Mesenchymal Stem Cell Growth Medium BulletKit™ Kit PT-3001

   TheraPEAK™ MSCGM™ Serum-free Mesenchymal Stem Cell Growth Medium BulletKit™ Kit BEBP18-936

 Di�erentiation hMSC – Human Mesenchymal Stem Cell Osteogenic Di�erentiation Medium BulletKit™ Kit PT-3002

  hMSC – Human Mesenchymal Stem Cell Chondrogenic Di�erentiation Medium BulletKit™ Kit PT-3003

  hMSC – Human Mesenchymal Stem Cell Adipogenic Di�erentiation Medium BulletKit™ Kit PT-3004

Other cell typesRed blood cellsWhite blood cells

3  Activated white blood cells 
      selectively attack tumor

1  MSC secretes antibodies...

2  ... activating white blood cells

MuscleNerveBone

P2
5% of cells

senescenced  

P0
0% of cells

senescenced 

P5
≈20% of cells  
senescenced  

P10
≈60% of cells  
senescenced  

Senescence expressed using associated markers
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