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gregate. These forces, attracting two droplets of opposite charge,

are inversely proportional to their distance, meaning that a sub-

stantial ionic strength is required to break these dynamic bonds as

the droplets are in contact when assembled.17 ii) As the aggrega-

tion took place, the diffusion of hydroxide, to break the assembly,

and cations, to stabilised SBA residues, were rather limited.18

Despite the uncertainty on the mechanism, the average diameter

of the mix came back to its original value. Therefore, no coales-

cence of the droplets occurred at low pH when aggregated, which

also means that the BCSs provided enough stability to the droplet

to withstand the electrostatic forces present at their surfaces and

preserve their integrity. This was confirmed by light microscopy

(Figure in the ESI). At last, as seen in Figure 2-e, the emulsion

assembly could be easily shaped upon aggregation and retained

its shape when unmolded.

In conclusion, we are reporting for the first time the use of elec-

trostatic forces to induce the reversible formation of engineered

emulsion. Two set of BCSs were synthesised and characterised,

with one bearing a permanent negative charge and the other a

pH dependent positive charge, based on the protonation of the

amine residue of DMA. The aggregation of the disperse emulsion

droplets was shown to be reversibly switchable upon increase or

decrease of the pH around the pKa of poly(DMA). Due to their

compact monomolecular nature and the multiple hydrophobic an-

choring sites, the BCSs were highly effective at keeping the in-

tegrity of their corresponding emulsion droplets (no coalescence

or demulsification) upon aggregation and disaggregation. This

novel type of interaction in engineering emulsion has the great

potential to be used as a model to study natural occurring pro-

cesses involving dynamic electrostatic forces.

This work is dedicated to the memory of our mentor and col-

league, Dr. Jonathan V. M. Weaver. The authors would like to

thanks the Royal Society University (UF090640) and the Islamic

Development Bank for Merit scholarship for science and technol-

ogy for funding.
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