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v A scalable, reproducible method for producing high amounts of
Ag/SiO2 nanoparticles

v Biocompatible wound dressing: non-invasive, highly antimicrobial
treatment for infected wounds
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Background
Chronic wounds
• 40M+ people globally1
• 20% of diabetic patients
• Risks: Infection, amputation, death2
• Huge economic burden (billions 

annually)2

Clinical Challenges3
• Biofilms hard to combat
• Frequent dressing changes 

disrupt tissue regeneration
• Antibiotic resistance

Nanoparticle antibacterial 
mechanism4

1. Protein degradation
2. DNA damage
3. ROS generation

Ag/SiO2 NPs

Bacterial cell

Biocompatibility and cytotoxicity evaluation
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H&E staining: organized epidermal, dermal, and subcutaneous 
layers.
PCNA Assay (Proliferating Cell Nuclear Antigen): 
proliferating cells marked in red.
Caspase-3 Assay (Apoptotic cells): apoptotic cells appear 
brown, intact cell nuclei are blue.
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Lactate dehydrogenase 
(LDH) cytotoxicity assay
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Biocompatibility > 70%
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In vitro cryogels’ antibacterial action against MRSA and 
PAO1

Red circles and green circles indicate inhibition zones (mm) 
for Methicillin-resistant Staphylococcus aureus(MRSA) and P. 
aeruginosa (PAO1) under varied NP-loaded cryogel condition. 

PAO1

CS-PVA +1000*

MRSA
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Results

After 1’ of force

Freeze-thaw cycles:
macroporous network

Polyvinyl 
Alcohol(PVA): 
mechanical 
stability and 
flexibility

CH4 + O2
Supporting flame Dispersion 

O2 flame
Precursor solution

NP collection

Materials and Methods
Ag/SiO₂ Nanoparticle synthesis: Flame spray pyrolysis

ü Scalable
ü Fast and efficient
ü Highly reproducible
ü Tailored particle 

properties

Fractal-like Ag/SiO2
nanoparticles synthesized 
in a one-step-process:
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Chitosan/Polyvinyl alcohol Nanoparticle-cryogels 
Chitosan (CS):
antimicrobial 
properties

*µg/ml NP

SiO2 bedding
Ag crystals
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