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Food Safety and Sustainability, and Antimicrobial Resistance

Antimicrobial films and antimicrobial nanoparticles for coatings and packaging.

Assess the current state of the art of biologically-based antimicrobials, DC or RFC to target bacteria, FDA 
regulations and standards on antimicrobial coatings, and assess potential constraints for industry adoption of 
the technology. 

Synthesize antimicrobial nanoparticles and characterize antimicrobial properties that can be used as package 
coatings; design DC or RFC interrogation protocols and their assembly. 

Integrate the nanobioelectric system and validate its efficacy on biofilms in packaging materials and its effect 
on food composition, taste, color, and smell. 

Incorporate the antimicrobial nanoparticles in packaging materials (e.g. polyethylene) and evaluate the 
efficacy of the processed materials with DC or RFC interrogation against biofilms inside packaged foods. 
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Stockholm Junior Water Prize 

Finalist, Sustainable Manufacturing Leaders Award

Reduce infection from pathogenic 
organisms

• E. coli, Salmonella, Listeria, Bacillus, 
and others

Improve food safety 

Reduce food waste

Reduce food recalls

Reduce nosocomial infection

Improve health

Improve sanitation

Support coating and packaging 
industries



Global antimicrobial coating market is set for rapid growth, to reach around 
US$5.0 billion by 2020.

Our proposed technologies can be used 
as antimicrobial coating in:

• Food packaging

• Medical devices

• Healthcare settings 

• Textiles and medical uniforms

• Indoor air quality

• Mold remediation

• Water purification

• Others
www.marketresearchstore.com/news/global-antimicrobial-

coating-market-145



L. monocytogenes in control biofilm 

(left) and AB (right) after 10 min of 

contact time. AB provides 5-7 logs of 

bacterial reduction. 

Salmonella bacteria

Antimicrobial biofilm (AB)

TEM image of Salmonella lysed 

by the antimicrobialAntimicrobial nanoparticles (AN)

Microscope image of E. coli 

colonies treated with AN 

(below red line) and without 

AN (above red line). 

Technologies we have developed:



Bacillus cereus

Salmonella enteriditis TEM of 
bacterial lysis

Salmonella enteriditis 
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Wastewater before and after MNP treatment and extraction; small tube contains extracted MNP-cell. 
Equivalent plates of wastewater and extracted MNP cell on left.
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Jan-Dec 2018 Validate the technologies for their inhibitory effects in various types of 

bacteria and viruses that have been known to cause foodborne 

illnesses and antimicrobial resistance

July-Dec 2018 Evaluate their processability as they are incorporated into coatings, 

surfaces, and packages

Oct 2018-March 

2019

Determine their shelf stability under various environmental conditions

Onward Develop scale-up strategies

Onward Prepare proposals for external funding

Onward Explore commercialization potential




