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1. Materials
HEMA (Bimax, Inc, USA > 99.0%), CuBr2 (98%, Ajax), methanol (Ajax), diethyl ether (BDH),
ascorbic acid (Ajax), tetraethyleneglycol dimethacrylate (TEGDMA, Fluka) and hydrazine
monohydrate (> 99%, Fluka) were all used as received. Tris(2-pyridylmethyl)amine (TPMA)1 and
Na{Cu(H2-Gly3)}2 were synthesized using literatures procedures. The PEG-based initiator (MeOPEG-Br) were synthesized using a modified literature procedure;3 the MeO-PEG-Br initiator used
in this study contained MeO-PEG-OH 550 (Simga). For polymerisation, aqueous stock solutions of
hydrazine monohydrate (7.1 mg/mL, 6.9 µL/mL) and MeO-PEG-Br (233 mg/mL), and methanol
stock solutions of CuBr2/TPMA (4.00 mg/mL CuBr2, 25.0 mg/mL TPMA) were used. For 1H
NMR conversion studies, hydrazine monohydrate (7.1 mg/mL, 6.9 µL/mL) and MeO-PEG-Br (233
mg/mL) were made up as solutions in D2O.

2. Synthesis of PHEMA sponges.
HEMA was polymerised in a 80:20 H2O:HEMA solvent system using CuBr2/TPMA or Na{Cu(H2Gly3)} as catalyst, MeO-PEG-Br as the initiator, TEGDMA as a crosslinking agent, and hydrazine
as the reducing agent. As an example, the procedure for entry 1, Table 1 is provided. A solution
prepared from HEMA (100 µL, 0.82 mmol), TEGDMA (6 µL, 0.02 mmol) H2O (360 µL), and
stock solutions of MeO-PEG-Br (25 µL, 10.5 µmol) and CuBr2/TPMA (2.2 µL, 42.0 nmol CuBr2,
0.21 µmol TPMA) in a quartz vial (I.D. 10 mm), was capped with a septum and deoxygenated by
bubbling the reaction mixture with argon for 20 minutes. Hydrazine stock solution (24 µL, 3.36
µmol) was then added and the reaction mixture was swirled to ensure thorough mixing. After
polymerisation, the septum was removed and the specimen was carefully removed and placed into a
vial containing water. The samples were stored in water, and the water was replaced every 24 hours
for one week to remove any unreacted monomers, hydrazine and catalyst salts.
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3. Monomer conversion Using 1H NMR
Determination of monomer conversion by 1H NMR was carried out using a Bruker Avance 500
MHz spectrometer at 25 °C with D2O solutions. As an example, the procedure for entry 1, Table 1
is provided. A solution prepared from HEMA (100 µL, 0.82), D2O (360 µL), and D2O stock
solutions of MeO-PEG-Br (25 µL, 10.5 µmol) and CuBr2/TPMA (2.2 µL, 42.0 nmol CuBr2, 0.21
µmol TPMA) along with 5 µL of DMF (acting as an internal standard) were injected into a NMR
tube (I.D. 5 mm). The tube was capped with a septum and argon was bubbled through the reaction
mixture for 20 minutes to deoxygenate the reaction mixture. A spectrum was recorded and the D2O
hydrazine stock solution (24 µL, 3.36 µmol) was added and thoroughly mixed by inverting the
NMR tube twice. The sample was then placed back into the spectrometer and spectra were recorded
every 5 minutes using 4 scans. The integrals for the vinylic protons at δ 6.15 (between the region δ
6.4-6.0) and δ 5.52 (between the region δ 5.9-5.6) were normalized to the integral for the DMF
resonance at δ7.95. DMF was also used to calibrate the spectrum.

4. Characterisation of the internal morphologies using SEM
All polymer samples were cut into 300 µm thick cross-sections (Vibratome 3000) and these
sections were further cut into disks using a 5 mm biopsy cutter. After sectioning, the samples were
placed in a conventional freezer at -20 °C until frozen. Samples were then freeze-dried (Dynavac
FD2) until a constant mass was reached. Dehydrated samples were mounted on double-sided carbon
tabs and coated with a layer of carbon (approximately 30 nm thick) using a carbon evaporator
(Speedivac 12E6/1178, Edwards High Vacuum LTD). The samples were then imaged using a Zeiss
1555 VF-FESEM SEM at 3 kV, using a working distance of 6 mm and an aperture of 10 µm. To
acquire an image, frame integration was used to prevent charging on the surface of the polymer.
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