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LMW hydrogels are currently being investigated as energy 
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wound healing

gelator. A range of aromatic functionalised dipeptides have been 

shown to self-assemble into 

ordinate into fibres. Fibr

based LMWG systems enzymatically

changing solvent composition

gelators that assemble at surfaces due to electrostatic interactions 

or ligand-receptor interactions have also been reported.

2010, we showed that ultra

be grown by inducing a localised pH drop at the surface of an 

electrode.17 The pH was decreased by the release of protons that 

accompanied the electrochemical oxidation of 1,4

to 1,4-benzoquinone. 
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(‘seeding layer’, thickness 

the surface of a gold electrode by electrochemically generating a 

surface localised pH drop following protocols described 
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thick layer was invisible to the naked eye, but its presence was 

confirmed by surface plasmon resonance spectroscopy (SPR, 

Figure 1S) and transmission electron microscopy (TEM
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A nucleation and growth mechanism 

previously been reported

a pH trigger, fibre growth was imaged, although the nucleation 

step was below the temporal and spatial resolution of confocal 

microscopy.28 Spheres were initially formed and then replaced by 

fibres that appeared to grow from a small number of nucleation 

sites. In amyloid plaque formation, a nucleation and growth type 

mechanism is frequently suggested.

formation show a time lag while nuclei are created, then a growth 

phase in which the nuclei are extended into fibrillar structures. 

The nuclei can be small oligomers, spherical aggregates or 

micellar species. If pre

solution, there is no time

follows.30 Fibre formation by the mi

proteins has also been induced by the presence of a mica 

surface.31 

In the experiments described above it is likely that two 

mechanisms are contributing to the nucleated growth of the 

thicker film. Firstly there may be enough protons remaining 
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phenylenediamine (OPD) to 2,3-diaminophenazine (DAP) in the 

presence of HRP and H2O2 (ESI). DAP has a strong orange 

colour and its appearance is easily monitored by UV-Vis. The gel 

was placed in a solution containing OPD and H2O2 and the colour 

change in the gel was monitored by UV-Vis in reflectance mode. 5 
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Fig. 3 The increase in absorbance at 450 nm due to the formation of DAP 

after the addition of OPD and H2O2 at 18 minutes.  The purple circles 

show the change for a gel that does not contain HRP (DAP forms in 

contact with oxygen); the blue squares show the change for a gel 

incorporating HRP. 25 

The solution containing the OPD and H2O2 was not observed to 

change colour, but the gel turned a uniform orange, suggesting 

that active HRP was evenly distributed. Interestingly the 

conversion of OPD to DAP was ~10 times slower inside the gel 

than in solution (Fig 4S).      30 

 In conclusion, the nucleated growth of a hydrogel layer on top 

of a nanometre thick seeding layer has been shown. It is likely 

that the nucleated growth occurs due to some protons trapped 

within the seeding layer lowering the local pH and a modification 

of the apparent pKa of the Fmoc-LG due to the surface 35 

environment. The growth of gel layers in contact with a pH 7 

solution has been used to allow the enzyme HRP to be 

incorporated into the gel.  
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