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A.  Agarose-coated plates
1) Prepare 6-well plates coated with 1% Agarose/PBS (sterile from cell culture).
2) Coat each well with 2ml Agarose and leave to set in hood.
3) Store at 4°C until needed. These plates may be kept for up to ~1 month.

B. Spheroid formation
1) Trypsinise and count MSCs- calculate total number of MSCs to allow for determination of the culture volume to be used.
2) Resuspend cells to ~1x106 cells/ml. 

3) Culture for 6hrs in an Agarose-coated 6-well plate to allow cells to aggregate (after this time they should form a single sheet of cells in the well).
4) Break the single sheet of cells into smaller aggregates by gently pipetting up and down through a 5ml pipette 3-5 times.

5) Transfer spheroids to spinner flask or RWV culture.

C. Spinner flask culture
1) Coat clean, dry spinner flasks with Sigmacote (stored at 4°C) by running 1 ml Sigmacote around the flask for 5 minutes. The excess Sigmacote can then be collected and reused.
2) Autoclave coated spinner flasks prior to use. 
3) Transfer spheroids to spinner flask and culture at a density of 2x104 cells/ml (It is best to use enough cells to allow for a culture volume of ~100ml although it is still possible to run cultures with volumes down to 30ml). 
4) Culture spinner flasks with the caps to the side-arms slightly loosened to allow oxygen into the culture.
5) Stir the cultures at a speed of 30rpm.

6) For long term cultures, medium changes can be performed every 7 days be centrifuging the spheroids (450g, 5 min) and resuspending in fresh medium.

D. Rotating wall vessel (RWV) culture
1) The RWV should be washed and dried (do not use any detergents or Sigmacote as this will spoil the seals). Take care when washing the membrane-covered core.
2) Autoclave loosely assembled RWV in self-seal autoclave bag with both ports open. Also include in the bag the lid to the medium port.

3) Spheroids should be cultured in the RWV at a density of 2x104 cells/ml (The final volume of the vessel is 110ml so this means that 2.2x106 cells should always be used).

4) Use a syringe to add medium to the vessel through the medium port. Add ~80ml medium before adding the spheroids then add additional medium until the vessel is completely full and contains no air bubbles. NB. The serum should be added last as bubbles are produced when medium already containing serum is added. Any air bubbles can be removed by adding medium and tilting the vessel to allow air bubbles out of the vessel into the syringe.
5) Rotate the vessel at 15rpm ( to produce conditions of microgravity the rotation speed should be set so that the sedimentation rate of the spheroids is equal to the rotation rate as determined by the spheroids remaining suspended in the same place in the vessel. In practice the spheroids are too small so use the lowest available rotation speed of 15rpm).
6) For long term cultures, medium changes can be performed every 7 days be centrifuging the spheroids (450g, 5 min) and resuspending in fresh medium.
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