Porous PEG-Methacrylate Hydrogels

Materials

PDMS gasket (EMS 70465-8R) 




Microscope slide

PMMA beads (e.g. Sigma 77523-10ML-F) 



3:1 EtOH:Water

Shaker

 






pipette box top

PEGMA (Sigma 409529)





PEGDMA (Sigma 437468)
3:1 PBS:EtOH 






radical (Irgacure 184)

coverslip 







UV light source (365 nm)

tetrahydrofuran (THF)








Procedure
1) Adhere PDMS gasket to microscope slide (8 wells per slide)

2) Pipette beads of desired diameter into microfuge tubes.  Take enough beads to make a 65% solids per well or gel (25uL total volume will fit into each gasket well).

e.g. For 10 gels, need 1.625 mL of the 10% bead stock

Final volume will be 250uL

3) Spin down beads at max rpm for 3min to concentrate the solids at the bottom of the tube.

4) Resuspend bead pellet in 1mL of 3:1 EtOH:Water.

5) Repeat for a total of 3 washes in water/etoh solution.

6) After final wash, resuspend beads to make a final volume that is slightly more than required for desired wells (25ul per well).

7) Pipette bead suspension into wells, and place on shaker (cover with pipette box top to keep dust out).  May need 2-3 additions.

8) Shake for 4 hours at 250-300rpm. 

9) Once dry, check beads on microscope to make sure they are ordered.  If not, resuspend in small amount of water:EtOH and re-dry (won’t need the full 4 hours).

10) Make a PEGMA/PEGDMA solution of desired crosslinker and hydroxyl terminated PEG.

For 1mL of 34 wt% PEGDA, .025umol (per gel) –OH groups:

11.94 uL of 10% PEGMA (in 3:1 PBS:EtOH)

340.91 uL of PEGDMA

80 uL of 10% radical (in EtOH)

567.1 ul of buffer (3:1 PBS:EtOH)

11) Pipette 12 uL of polymer solution carefully onto beads.

12) Perfuse polymer into beads by centrifuging at 1500 rpm 1min.

13) Cover gels with large coverslip and UV-irradiate for 3min at 365nm.

14) Carefully remove gasket and move gels into THF.  Dissolve PMMA beads by changing THF 1X per day for 3 days.
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