Up-Converting Luminescent Coatings for PennState
Antimicrobial Applications
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Up-conversion process

Technology Summary orginating College

Luminescent materials exist in a wide array of compounds, such as natural oxides, doped

ceramic crystals, polymers, and some plants and animals. Stimulation of these compounds can Office of Technology Management Contact
be accomplished by many energy sources from thermal excitation and electromagnetic waves Rokita, Joseph

to chemical reactions and high energy particle impacts. In developing this technology, the jirl52@psu.edu

primary material up-conversion candidates selected were Rare Earth (RE) doped phosphors due 814-863-6336

to the increased number of potential vibrational and rotational energy bands available which
results in significant up-conversion processes. Combining UV emitting particles into surfaces
and paint systems may provide new markets for antimicrobial applications.

Application & Market Utility

Since UV radiation exposure has been shown to effectively kill many types of bacteria and
microorganisms in only a few minutes, these up-converting composite coating systems are
useful for continuously sterilizing surfaces. Surfaces that produce UV light (up-conversion) from
lower energy sources (IR, VIS) can continuously bombard microorganisms on the surface, near
surface or subsurface (if coating surface integrity is compromised) with UV radiation to inhibit
growth and ultimately kill the microorganisms. The UV emitting coatings overcome the
limitations of current UV anti-microbial coatings, since these coatings are tailored to use safe IR
or visible light as a stimulation source resulting in constant sterilization of the illuminated
surface.

Next Steps

Protected by U.S. Patent 9,284,487. The research team is seeking licensing and research
collaboration opportunities.
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Invent Penn State is a Commonwealth-wide initiative to spur economic Penn State is an equal opportunity, affirmative action employer, and is
development, job creation, and student career success. Invent Penn State blends committed to providing employment opportunities to all qualified applicants
entrepreneurship-focused academic programs, business startup training and without regard to race, color, religion, age, sex, sexual orientation, gender
incubation, funding for commercialization, and university-community identity, national origin, disability or protected veteran status.
collaborations to facilitate the challenging process of turning research discoveries

into valuable products and services that can benefit Pennsylvanians and

humankind. Learn more at invent.psu.edu.




