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S1. Silica particles, synthesis and characterization  
 

The silica particles are synthesized following the stöber method [1], using the conditions described in 
Marta Ibisate Muñoz phD [2] where the required amount of water/NH3 and TEOS to be added in 
ethanol are tabulated in function of the desired size of silica particles. Typically, water, ammonia and 
ethanol are added successively to a volume of ethanol. The mixture was then stirred for 2h. For 
example, for an aimed diameter about 480 nm, the concentrations of water/ammonia/TEOS in the full 
mixture containing ethanol are 24 M /1.5 M /0.25 M. [2] 

After the reaction, washing and concentration is performed through centrifugation cycle. Precisely, 
the solution is centrifuged at 7500 rpm for 15 min with 50 mL polypropylene tubes, using a sigma rotor 
(Nr. 12156-H, 8x140g, max. 16500/min). After removing the supernatant, the pellet is resuspended in 
≈ 40 mL of absolute ethanol under 15 mn of sonication before repeating the centrifugation cycle. The 
procedure is repeated two times, to finally disperse the solution in 30 ml of ethanol for storage in the 
fridge (~30 mg/ml of SiO2). For each synthesized batch of silica particles (called SNP), the approximate 
concentration of silica is extracted by weight after drying, the size of silica particles is measured by 
SEM on 50 particles and hydrodynamic diameter analyzed by DLS. For example for the synthetic 
condition mentioned, the measured diameter was of 475nm 
The Figure S1 and SI 2 shows SEM and DLS of a typical batch of silica particles synthesized [1].  

 



 

 
Figure S1 : Monolayer of SNP from spin-coating on plasma treated wafer. 

 



  
Figure S2 : DLS analysis of SiO2 NPs in suspension in water. (left) correlogram (right) size distribution 

 

SEM analysis of SIO2 particles after a cycle of 60 mn in a ultrasonic bath shows that the particles are 

not modified (  

Figure S3).  

 

Figure S3 : SEM images of SNP at 10K x magnification showing SNP after 60 min ultrasonic bath showing no structural damage. 

 



S2. AuNPs synthesis 
 

The procedure is adapted from the one described by S.K. Sivaraman et al [3]. Prior to the synthesis, all 
glassware were washed using aqua regia and rinsed with water. In an Erlenmeyer, 2,00 mL of a sodium 
citrate solution (C=34 mM) prepared in citric acid (0.05% w/v) were added to 47,75 mL of boiling water. 
250 µL from a stock solution of HAuCl4,3H2O (C= 0,05M) were added in the solution  to attain a citrate 
to chloroauric molar ratio MR equal to 5.44. It was kept boiling for 2 min before the solution is let 
covered by an aluminium foil to cool down at room temperature for 24h before characterization. The 
hydrodynamic radius of the as produced nanoparticles (called Au-NPs) measured by DLS varied from 
batch to batch from 21 nm to 28 nm (see Fig. SI-4 for a batch at 22nm) with PDI as low as 0.09. The 
suspension is kept in the fridge before use.  

. 

 

  

Figure S4 : DLS analysis of AuNPs suspension in water, synthesized from reverse Turkevich protocol. (left) correloram (right) 
size distribution. 

 

S3. Colloidosomes  
 

To find the CTAB optimal concentration to procude colloidosomes with waxs and SiO2 NPs of 475 nm 
size, the Zeta potential of silica particles (SNP) in water has been measured in function of the 
concentration of a cationic surfactant the cetyltrimethylammonium bromide (CTAB) at t=30 mn after 
the addition of the CTAB (Figure S5). In addition, the obtained colloidosomes have been characterized 
by SEM (Fig. SI 6, 7 and 8). 



 
Figure S5 : Zeta potential versus CTAB concentration at t= 30 min after addition of CTAB in SNP suspension.  

 

    
Figure S6 : SEM images of the colloidosomes synthesized with different CTAB concentrations: a) 0.004 mM, b) 0.02 mM, c) 
0.04mM, d) 0.08 mM. 

 



  

 
Figure S7 : SEM images of two colloidosomes synthesized with a CTAB concentration of 0.004mM. 

 

 

 
Figure S8 : SEM image of a colloidosome (on the left) and its surface (on the right), synthesized with a CTAB concentration of 

0.08M 

 

The size of the colloidosomes was measured from SEM analysis and summarized in Figure S9. The 
evolution is opposite to the tendency observed by Avossa et al [4] but the particle size, the nature of 
the wax and the energy mixing are different in our study.    



 
Figure S9 : Mean size calculated from 60 Colloidosomes at respective concentration of CTAB 

Table S1 : Colloidosome mean size at respective CTAB concentration 

CTAB (mM) Colloidosome Mean Diameter (μm) ± SD  

0.004 9.1 ± 6.3 

0.02 38.5 ± 8.4 

0.04 54.9 ± 12.8 

0.08 53.0 ± 28.5 

 

S4. Surface functionalization of silica nanoparticles 
 

The silica particles embedded at the surface of the colloidosomes are functionalized on the outer part 
by APTES and recovered in a second step after dissolving the wax in hexane (Figure S10) shows that no 
residual wax is observed on the functionalized silica particles.  

 



 
Figure S10 : SEM image of SNPs-NH2 after the dissolution of the wax in hexane 

 

S5. SNP with grafted AuNPs 
 

The isotrope and Janus particles functionalized by AuNPs have been caraterized by SEM-EDX 
respectively. The high intensity for Si comes from the sample wafer used for analysis. The presence of 
gold is confirmed by the analysis.  

 
Figure S11 : SEM-EDX image and Cartography result of ISO sample (A and B respectively). Cartography image and elemental 
spectra map (C) confirming the presence of gold nanoparticles (Au) in Isotropic gold/silica particle.  

 



 

Figure S12 : SEM-EDX image and Cartography result for chemically synthesized Gold/Silica Janus particle (JP) sample (A and B 
respectively). Cartography image (B) and elemental spectra map (C) confirms the presence of gold nanoparticles (Au) in Janus 
particles. 

 

S6. DLS analysis and extraction of correlation time 
 

The correlograms can be fitted with one exponential characterized by the correlation time T1(s), but 
for sometimes a second contribution should be added with the fit by a second exponential 
characterized by the second correlation time T2(s).  

The Table S2 summarized the correlation times found for the different particles family in function of 
the H2O2 concentration expressed in %v/v.  

Table S2 : Correlation times issued from one or double exponential fitting of the correlograms measured by DLS for the 
different particles families. 

% (v/v) 
[H2O2] Correlation time T1(s) and T2(s) 

 SP Iso JP JP-PVD 

 T1 (s) T1 (s) T2 (s) T1 (s) T2 (s) T1 (s) T2 (s) 
0 6.90 10-4 7.07 10-4 3.54 10-1 1.04 10-3 4.05 10-1 8.41 10-4 2.78 10-1 

0.5 6.76 10-4 5.83 10-4 n.d. 9.03 10-4 2.53 10-1 8.43 10-4 n.d. 
1.0 6.91 10-4 5.53 10-4 n.d. 8.34 10-4 n.d. 8.08 10-4 n.d. 
3.0 6.92 10-4 5.9610-4 2.13 10-1 8.17 10-4 n.d. 8.44 10-4 n.d. 
5.0 6.88 10-4 5.92 10-4 1.85 10-1 8.11 10-4 2.53 10-1 8.51 10-4 2.15 10-1 



 

The expected relaxation time for a 475 nm particle size calculated from Stokes equation for 
rotational a Brownian motion is 0.054 s-1.  

 

The hydrodynamic diameter issued from the Diffusion coefficient through Stokes Einstein 
relationship are presented in Table S3.  

 

Table S3 : Diameter calculated from the Diffusion coefficient 

% (v/v) 
[H2O2] 

Diameter (nm) ± Std. Dev (%) 

SP Iso JP JP-PVD 

0 467 ± 2.2 478 ± 5.5 705 ± 8.9 569 ± 6.2 

0.5 457 ± 1.2 394 ± 5.9 610 ± 7.3 570 ± 6.6 

1 467 ± 1.4 374 ± 11.3 564 ± 12.4 547 ± 5.1 

3 468 ± 2.1 403 ± 1 553 ± 8.6 571 ± 3.0 

5 465 ± 2.4 400 ± 2.1 549 ± 5.1 576 ± 4.3 
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