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TISSUE ENGINEERING

1New Organ Alliance; Dvir, T. et al. (2011)
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MECHANICAL ENVIRONMENT AFFECTS CELLS

2Costa-Almeida et al. (2015); Avraamides et al. (2008), ESA/NASA 
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HYPERGRAVITY FOR TISSUE ENGINEERING
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Hypergravity

Avraamides et al., 2008 Nature

Blood vessels Tendons

APPLICATIONS



ESA SPIN YOUR THESIS!

4ESTEC - European Space Research and Technology Center Copyright: ESA

LARGE DIAMETER CENTRIFUGE

8 m



THE LARGE DIAMETER CENTRIFUGE
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THE LARGE DIAMETER CENTRIFUGE

6Copyright: ESA



RESULTS – ENDOTHELIAL CELLS
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Culture of endothelial cells in Hypergravity:

• Decreased assembly of HUVECs  into  capillary-like  structures,  with 10g level  

significantly reducing their organization capacity.

Costa-Almeida, Ferreira et al. (2016)



RESULTS – TENDON-DERIVED CELLS

8

Culture of tendon-derived cells in Hypergravity:

• Limited cell proliferation 

• Tendency toward upregulation of tenogenic

markers

Costa-Almeida, Ferreira et al. (2018)
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