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Supporting Information – (Figures S1 to S28 and Table S1) 

 

 
 

Figure S1. Normalized extinction spectra (A), histogram (B), and TEM images (C) of obtained AgNPs 

obtained. 

 

 

Figure S2. Normalized extinction of Ag@AT-SC NPs in EtOH and iPr (A). Ag@AT-SC NPs in iPr/Water 

after injection of DMA and their ageing for 24h (B). 

 

The plasmon damping in AgNPs is contingent upon the chemical nature of the nanoparticle interface 

[1]. This effect, noted after DMA interaction, has been previously studied in citrate-stabilized AgNPs 

and compared with other amines like ammonia and methylamine (MA) [2]. For instance, ammonia led 
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to a rapid damping of the surface plasmon band over time, reducing the intensity at the maximum to 

approximately half of the initial value. The observed change in the λmax of the LSPR band, coupled with 

the associated plasmon damping, is attributed to the aerial oxidation of Ag(0) in the presence of 

ammonia. This process results in the dissolution of Ag(0) in water, forming Ag(NH3)2
+ complex ions [2]. 

Conversely, using methylamine or dimethylamine resulted in a minimal decrease in extinction 

intensity at the maximum, indicating that the optical effect is related to amine adsorption on the 

surface rather than Ag(0) oxidation. 

 

In our case, in the AgNPs stabilized with AT-SC, a similar effect was observed after interaction with 

DMA (Figure S2A). Notably, prolonged contact not only intensified the damping but also blue-shifted 

the max of the LSPR band (Figure S2B), unequivocally indicating some level of oxidation of the metal 

cores. 

 

 

 

Figure S3. Normalized extinction spectra (A) and TEM images (B) of Ag@SiO2 NPs obtained using 5 mL 

of Ag@AT-SC5.8x1011 NPs/mL as seeds and TEOS=0.4 mM. Red arrows in B and C shown the 

multicore NPs. 
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Figure S4. TEM images of Ag@Si NPs obtained using 5 mL of Ag@AT-SC5.8x1011 NPs/mL as seeds 

and TEOS= 0.7 mM. 

 

 

 

 

Figure S5. RAMAN spectra obtained for AMP (inset show the molecular structure). The table show 

the assignation of the more intense signals in the AMP spectra. 

 

Figure S6. Comparative SERS spectra obtained for Ag@AT-SC and Ag@AMP NPs. 

 

 

The Ag@AMP NPs were centrifugated and resuspended in water 2 times before SERS studies. It can 

be seen in the comparative spectra that in addition to presenting signals assignable to AT and SC, the 

functionalized Ag@AMP presented an intense additional band centered on ca. 731 cm-1, originated by 

the ring breathing of the AMP molecules, which indicate an interaction of AMP with the Ag surfaces. 
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Figure S7. Extinction spectra of Ag@AMP in iPr/Water after injection of DMA and with 24h of ageing. 

 

In the impact analysis of DMA on Ag@AMP NPs, a similar plasmon damping were noted compared 

with Ag@AT-SC NPs. However, prolonged contact did not produce the previously observed blue shift 

showed in figure S2, indicating more resistance to oxidation compared to non-functionalized AgNPs. 

Furthermore, plasmon damping slightly increased after extended contact with DMA, suggesting an 

enhanced adsorption of DMA molecules on the AgNPs with longer contact times but without oxidation. 
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Figure S8. Spectrophotometric studies of the oxidation of Ag@AMP and Ag@AT-SC NPs in HCl at 

different concentration: 20 mM (A,B and C) and 26.7 mM (D, E and F). Blue spectra correspond AgNPs 

before addition of HCl in all cases.   

 

Figure S9. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of 9.3  1.8 nm obtained using 5 mL of Ag@AMP=5.8x1011 as seeds and TEOS= 0.37 

mM. 

 



 7 

Figure S10. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of 16.1  2.8 nm obtained using 5 mL Ag@AMP5.8x1011 as seeds and TEOS= 0.52 

mM. 

 

Figure S11. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of ca. 20.5  3.4 nm obtained using 5 mL Ag@AMP5.8x1011 as seeds and TEOS= 

0.67 mM 
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Figure S12. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of 27.2  3.8 nm obtained using 5 mL Ag@AMP5.8x1011 as seeds and TEOS= 0.90 

mM. 

 

Figure S13. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of 35  5 nm obtained using 5 mL Ag@AMP5.8x1011 as seeds and TEOS= 1.5 mM. 

 

 

 

Figure S14. Illustration of the calculation approach for determining the volume of formed silica (Vsilica) 

(A). The plot (B) displays varying Vsilica values corresponding to different [TEOS] concentrations. The 

red equation represents data point alignment achieved using a linear regression refinement process. 

 

The volumes of silica obtained for each [TEOS] concentration were calculated by considering the mean 

size of the Ag and Ag@SiO2 NPs in each case, as determined from the TEM images, and using equations 
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(1) to (3), where rc and rcs correspond to the radii of the core and core@shell, respectively; Vc, Vcs, and 

Vs correspond to the volumes of the core, core@shell, and shell; Vsilica represents the volume of silica 

formed, and N represents the number of nanoparticles.[3]  

 

Figure S15. Normalized extinction spectra (A) and TEM images (B-D) of Ag@SiO2 NPs with a silica 

thickness mean of 11.3  2.0 nm obtained using 5 mL Ag@AMP5.8x1011 with size of ca. 55 nm as 

seeds and with TEOS= 0.55 mM. 

 

 

 

Figure S16. TEM images of Ag@SiO2 NPs with a silica thickness mean of 13.9  2.5 obtained using 5 

mL Ag@AMP5.8x1011 with size of ca. 55 nm as seeds and with TEOS= 0.7 mM. 
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Figure S17. Comparative extinction spectra of the Ag@AMP NPs in water or in 0.8 mM of CTACl (A). 

Extinction spectra of AgNPs@AMP in CTACl, after adding NaOH and ageing for 24h (B). 

 

 

 

Figure S18. EDS spectrum of Ag@mSiO2 NPs obtained for the images showed in Figure 2E, F. 

 

 

Figure S19. TEM images of Ag@mSiO2 NPs obtained using 5 mL of AgNPs5.8x1011 NPs/mL, 

CTACl=0.8 mM and TEOS=1.5 mM. 
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Figure S20. TEM images of Ag@mSiO2 NPs (A, B) obtained using 5 mL of AgNPs5.8x1011 NPs/mL, 

CTACl= 0.8 mM and TEOS=4.5 mM. The plot (C) shown Vsilica values associated with different [TEOS] 

concentrations. The red equation depicts the data point alignment achieved through a linear 

regression refinement process. Notably, the blue point, corresponding to Ag@mSiO2 NPs obtained 

with a TEOS concentration of 4.5 mM, deviates from the linear trend. 

 

 

Figure S21. TEM images of Ag@mSiO2 NPs obtained using 5 mL of AgNPs5.8x1011 NPs/mL, 

CTACl=0.8 mM and  TEOS=3 mM submitted to several centrifugation cycles using first EtOH, then 

MeOH and finally water as solvent. 
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Figure S22. TEM images of Ag@mSiO2 obtained using 5 mL of AgNPs5.8x1011 NPs/mL of large AgNPs 

(ca. 55 nm) as seeds, TEOS=4 mM and with  CTAC= 0.8 mM (A,B), 1 mM (C, D) and 1.5 mM (E, F) 

ranging silica thickness between 15.2  1.9 nm and 11.2  1.8 nm.   
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Figure S23. TEM images of Ag@SiO2 (A, B) and Ag@mSiO2 (C, D) obtained using 5 mL of 

AgNPs5.8x1011 NPs/mL ageing 2 month in the fridge a 4°C. The aged colloidal solution was 

submitted to ultrasound 1 min prior to its application as seeds in silica coating. 

 

 

 
 
 
Figure S24. Petri dishes - R. gelatinosus, at different culture concentrations (no dilution, diluted 1/10 

and diluted 1/100), growth on AgNPs (samples A-E) with different concentrations (5 and 10 g/mL) 
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Figure S25. Growth inhibition zones on Petri dishes of E. coli bacteria with 2-3-5 and 10 g/mL of each 

sample of AgNPs (samples A-E) 

 

 
 
 
Figure S26. Petri dishes – E. coli, at different culture concentrations (no dilution, diluted 1/10 and 

diliuted 1/100), growth on AgNPs (samples A-E) with different concentration (5 and 10 g/mL).  
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Figure S27. Growth pattern curve of R. gelatinosus after exposure of AgNPs (samples A-E) with 

concentrations 3 and 10 g/mL. 

 
 

 
 

Figure S28. Growth pattern curve of E. Coly after exposure of AgNPs (samples A-E) with 

concentrations between 0.25 and 2 g/mL. 

 
 

Ag NPs MIC (µg/mL) Interpretation in 
solid medium 

MIC (µg/mL) Interpretation in 
solution medium 

A <2 Sensitive ≤3 Sensitive 

B <2 Sensitive ≤10 Sensitive 

C <2 Sensitive ≤10 Sensitive 

D <2 Sensitive ≤10 Sensitive 

E <2 Sensitive ≤10 Sensitive 

 

Table S1. MIC value for E. coli growth pattern 
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