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Table ST1: Comparative analysis of previously reported silk–silver nanoparticle (AgNP) systems 

and the novelty of the present silk silver film platform1–5.

Figure S1: Particle size distribution of silver nanoclusters formed in the 0.5% silk silver fibroin 

solution. Histogram analysis shows that most nanoclusters fall within the 18–25 nm range, with a 

Gaussian fit indicating a narrow and unimodal size distribution. The frequency distribution 



confirms uniform nucleation and controlled growth of silver nanoclusters within the silk fibroin 

matrix.

Figure S2: TEM micrographs of silver nanoclusters synthesized within the silk fibroin matrix at 

0.5% silver concentration. (Scale: 100 nm).

Figure S3: (a) FESEM micrographs and corresponding EDX spectra collected from three different 

regions (Site 1, Site 2, and Site 3) of the 0.5% silk silver film, and (b) EDX analysis confirms the 

presence of Ag along with the expected silk-derived elements (C, N, O) at all sites. Showing Ag 



content at surface (1.03–2.89 wt%), its consistent detection across multiple regions with elemental 

mapping indicates homogeneous nanocluster incorporation throughout the silk matrix.

Figure S4: UV–Vis absorbance spectra of samples collected from different regions of the silk 

silver film with control as pure silk film.



Figure S5: Dynamic light scattering (DLS) analysis of silk silver fibroin solution prepared with 

different AgNO₃ concentrations. (a) 0.25%, (b) 0.5% samples exhibit narrow, unimodal intensity 

distributions with peak hydrodynamic diameters of 265.1 nm and 212.1 nm, respectively, 

indicating homogeneous and stable nanocluster assemblies. In contrast, (c) the 0.75% and (d) 1% 

formulations show broadened or multimodal size distributions, with peak sizes shifting to 465.3 

nm and 431.8 nm, respectively, reflecting increased polydispersity and early aggregation. These 

results confirm that AgNO₃ concentrations above 0.5% exceed the stabilizing capacity of silk 

fibroin, leading to loss of uniform nanocluster formation.



Figure S6: SEM images of the silk film, silk silver films at day 1 and day 7 to observe the 
biodegradability of the films when incubated in cell culture media (DMEM) for 7 days at 37 0C. 
(Scale:2 μm)
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Sample Name Day 1 (Weight in mg) Day 7 (Weight in mg)

Silk Film 78.2 ± 0.5 mg 77.9 ± 0.4 mg

Silk-Silver Film 89.4 ± 0.6 mg 110.2 ± 0.8 mg
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