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Cytotoxicity assessment of hep-AgNPs


Supplementary Figure 1: Cytotoxicity assessment of hep-AgNPs synthesized at varying Ag:heparin ratios in HaCaT and L929 cell lines after 24 and 48 hours of exposure. The data illustrate the impact of different Ag:Hep formulations on cell viability. All experiments were performed in triplicate. error bars represent standard deviation (±0.5 – 4.5).








Design of experiment of hep-AgNPs in bacterial system
Antibacterial activity of hep-AgNPs in Escherichia Coli JM109
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Supplementary figure 2: (a)Comparative analysis of hep-AgNPs synthesized at different Ag:heparin ratios assessed in E. coli JM109 bacterial cells. The calculated IC₅₀ values highlight the bactericidal efficacy of each nanoparticle formulation relative to silver nitrate (AgNO₃), demonstrating the impact of heparin content on antibacterial activity.(b) Dose–response curves showing the antibacterial activity of hep-AgNPs against E. Coli JM109 after 4 and 48 hours of treatment. The IC₅₀ values were calculated based on cell viability reduction, indicating time-dependent enhancement in antibacterial efficacy. (c) E. Coli JM109 bacteria in Tryptic soy broth (37°C) treated with hep-AgNPs with the ratio of 1:1 Ag to hep at 4hr and 48 hrs.(d) E. Coli JM109 bacteria treated with hep-AgNPs with the ratio of 1:4 and 1:12 of Ag to hep at 4hr and 48 hrs. (e) E. Coli JM109 bacteria were tested with silver nitrate at 0, 4 and 7 hrs in tryptic soy broth (37°C), the dose response plot highlights the IC50 of silver nitrate 3.7 (mg/L) at 4 h.

UV visible and DLS spectroscopy of hep-AgNPs
Supplementary Figure 1 shows the UV-vis and DLS spectra of hep-AgNPs in water.
[image: ]
[bookmark: _Hlk219201815]Supplementary figure 3: UV–Vis absorption spectrum (a) and (b) dynamic light scattering (DLS) profile of heparin-capped silver nanoparticles (hep-AgNPs) dispersed in water, confirming their optical properties and hydrodynamic size distribution.
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