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Supplementary Figure 1 | Set-up of microfluidic segmented flow system to synthesize 

[Au25(Cys)18] b MFC is Mass flow controller 
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The isotope patterns of peaks # 2 ₋ #7 in Figure 1c are shown in Supplementary Figure 2. The 

theoretical isotope patterns of the peaks were simulated based on input empirical formulations shown 

in Supplementary Table 1 using Thermo Xcalibur software. The theoretical isotope patterns predicted 

by the software perfectly matched the isotope pattern from the experiment, identifying [Au25(Cys)18].  

Supplementary Table 1 Empirical formulation and charge for 
theoretical simulation 

Peak number Empirical formulation Charge 

#1 Au25 C54 H105 N18 O36 S18 3- 

#2 Au25 C54 H104 N18 O36 S18 Na1 3- 

#3 Au25 C54 H103 N18 O36 S18 Na2 3- 

#4 Au25 C54 H102 N18 O36 S18 Na3 3- 

#5 Au25 C54 H101 N18 O36 S18 Na4 3- 

#6 Au25 C54 H100 N18 O36 S18 Na5 3- 

#7 Au25 C54 H99 N18 O36 S18 Na6 3- 

 
Supplementary Figure 2 | Theoretical and experimental isotope patterns of peaks #2-#7 in 

Figure 1c.  
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Supplementary Figure 3| Characterization of crystal violet and [Au25(Cys)18] in silicone. a, 
Photoluminescence of crystal violet inside silicone after 0.5, 1, 5 and 24 h encapsulation (λEx = 545 nm, 

λEm = 620 nm, the scale bar length = 50 μm). b, UV-Vis spectra of [Au25(Cys)18] solution before and 

after swell-encapsulation-shrink, c, XPS spectra of [Au25(Cys)18] only encapsulated silicone sample. 

A swell-encapsulation-shrink process was employed to produce bactericidal silicone. In the swell-

encapsulation process, CV molecules and [Au25(Cys)18] clusters penetrated into the polymer matrix as 

the silicone was swelled by acetone containing the reagents, and then when the polymer was removed 

from the solution, it shrank and CV and [Au25(Cys)18] remained inside the polymer. The 

photobactericidal silicone was prepared through a 24 h process. The polymer samples with various 

encapsulation times were analysed using fluorescence microscopy. CV fluorescence of thinly sliced 

sample side section was photographed and then the image was analysed to determine CV diffusion 

throughout the sample. Supplementary Figure 3a shows the CV diffusion inside the silicone with 

increasing encapsualtion time. The images show that the gradient of CV diffusion across the sliced 

polymer. At the beginning of encapsulation, CV penetration was predominantly near the surface of the 

sample and then the CV diffused throughout the polymer with increasing time until it was saturated 

after 24 h. The amount of [Au25(Cys)18] encapsulated into silicone was measured before and after the 

encapsulation process by measuring absorbance at 670 nm. The number of [Au25(Cys)18] clusters in the 

mixture was about 7.2 × 1015 [Au25(Cys)18] clusters mL-1. As shown in Supplementary Figure 3b, it was 

observed that after the swell-encapsulation-shrink, about 33 % of the [Au25(Cys)18] clusters were 

encapsulated into the silicone samples indicating that approximately 2.4 × 1015 [Au25(Cys)18] clusters 

mL-1 penetrated into the polymer. XPS sputter depth profiling was employed to determine the existence 

of [Au25(Cys)18] in the silicone surface and within the polymer. As shown in Supplementary Figure 3c, 

a doublet peak at 87 and 83 eV corresponding to gold 4f5/2 and 4f7/2 was observed at the surface and 

within the polymer bulk. This indicates that [Au25(Cys)18] clusters were successfully encapsulated on 

the polymer surface and within the silicone matrix.  
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Supplementary Figure 4 Distribution of crystal violet in CV only and CV&[Au25(Cys)18] 

polymer. a, Side section image of sliced CV only and CV&[Au25(Cys)18] polymers after 1, 5 and 24 h 

encapsulation. b, Profile of CV distribution inside CV only and CV&[Au25(Cys)18] polymers after 1, 5 

and 24 h encapsulation. CV indicates crystal violet 

 

The side images of thinly sliced CV only and CV&[Au25(Cys)18] polymers were taken by optical 

microscope and they were analysed using ImageJ.  As shown in Supplementary Figure 4, CV diffusion 

into the silicone was enhanced after additional encapsulation of [Au25(Cys)18] and after 24 h 

encapsulation, the polymer containing [Au25(Cys)18] exhibited more intense violet colour indicating that 

silicone with CV&[Au25(Cys)18] has more CV molecules inside the polymer than the polymer with CV 

alone.  
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Supplementary Figure 5 |White light source.  Intensity distribution of white light used for irradiation 

of treated samples. Colour scale correspond from 200 (purple) to 500 lux (orange). 

 
Supplementary Figure 6 | Band gap, homo band and N 1s spectra from phase-pure crystal violet 

and [Au25(Cys)18]. a, band gap, b, homo band and c, N 1s spectrum for phase-pure crystal violet. d, 

band gap, e, homo band and f, N 1s spectrum for phase pure [Au25(Cys)18]. 
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Supplementary Figure 7 | Procedure of bactericidal test  

 

 


