PEGDA from Scratch

Materials

PEG diol of chosen molecular weight


benzene

Triethylamine (sigma)





acryloyl chloride (alfa aesar)

Argon atmosphere





diethyl ether (fisher)

Vacuum oven






NMR or GPC

Procedure

DO ALL OF THIS IN FUME HOOD.  DISCARD OF HAZARDOUS CHEMICALLS APPROPRIATELY!

1) Dissolve 50g of PEG diol in 750ml benzene.

2) Remove water by azeotropically distilling 250ml benzene.

3) Add 4X molar excess triethylamine (Aldrich) to PEG solution at RT via a clean syringe.  For 50g 10kDa PEGDA, this is 2.8 mL triethylamine.

4) Add 4X molar excess acryloyl chloride (alfa aesar) dropwise to PEG solution.  For 50g 10kDa PEGDA, this is 1.62 mL acryloyl chloride.

5) Under Nitrogen atmosphere, stir reaction overnight at RT, protected from light.

6) Remove insoluble triethlamine salts by filtration in large funnel.

7) Precipitate the PEG in 1.4L of diethyl ether (Fisher) at 4oC.

8) Collect the PEGDA precipitate on a fritted funnel.  Try to let the product dry as much as possible before redissolving.  Extra ether makes it hard to dissolve back into benzene.

9) Redissolve the material in 100mL (generally need more than this) of benzene and reprecipitate with 1.4L chilled diethyl ether 2x more.

10) Dry polymer for 24h (or until there is no diethyl ether residue) in a vacuum oven at 35oC.

11) Dissolve dried polymer in water, then lyophilize overnight.

12) Store product under nitrogen and at -20oC or below.

13) Analyze product using NMR or GPC (PEG backbone=3.5ppm, acrylate peaks=5.8-6.4ppm)

a. % acrylation = [PEG molecular weight]/[{integral of PEG backbone}/[{integral of acrylates}/6]/4x44}.
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