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Biodegradable gel-emulsion for pharmaceutical and cosmetic applications

Biodegradable o/w Pickering emulsion
Prepared by using biodegradable E2LC2 protein as the
emulsion stabilizer in o/w Pickering emulsions. Certain
compositions of oil and water ratio as well as protein
mass fraction (PMF) can result in specific droplets’
network in the emulsion which gives it gel-like behavior.

Pickering emulsion
Emulsions stabilized by solid particles
that are adsorbed at the oil-water
interface as shown in the illustration
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OBJECTIVE
This project focused on the investigation of the
microstructure of gel-emulsion stabilized by E2LC2
protein nanocages.

Deeper understanding on the 
physical properties of the 

gel-emulsion

E2LC2 is a modified version of E2
protein, which is produced by Bacillus
strearothermophilus (in this project,
we use E.coli DH5⍺ as host cells). The
modification is done on two residues,
which are D380 and G381. The
aspardic acid and glycine are replaced
by two cysteine to enable attachment
of dye molecules.

Figure 1. 3-fold crystallographic view of E2 protein nanocage

E2LC2 and its characteristic features
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RESULTS
PMF effects on the droplet size 
produced during emulsification

Figure 4. Representation of oscillation frequency sweep data of Pickering emulsion with OWR =0.66, 
a) day-3, b) day-5
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Figure 2. Diameter of the emulsion as a function of E2LC2
protein content with OWR=0.11 o/w emulsion

Figure 3. Linear Viscoelastic Region (LVR)
analysis for OWR=0.11 (a) and OWR=0.66 (b)

Oscillation Frequency Sweep Analysis
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Figure 5. Field Emission Scanning Electron Microscope (FESEM) results for 0.666 oil-and-water ratio gel-emulsion with 
different Protein Mass Fraction (PMF). The scale bars are 1 um.

CONCLUSIONS

 The size of the oil
droplets in the
emulsion is inversely
related with the PMF

 Emulsions with
OWR=0.11 exhibit
liquid properties,
meanwhile
emulsions with
OWR=0.66 exhibit
gel-like behavior

 Gelation process
takes time, usually
gel is formed totally
on day 5 onwards

 Gelation starting to
occurs on the PMF
between 0.2 and 0.3

FUTURE WORK
o Investigation on the 

effect of PMF on the 
gelation time

o Investigation on the
stability of the gel-
emulsion produced
in relation to its
PMF

PMF

Surface Morphology Analysis


