
 

Ultraviolet light-based coating shows promise
in self-disinfecting surfaces in medical
facilities, public areas
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The World Health Organization warns that antibiotic resistance is one of
the biggest global threats and predicts that worldwide death rates from
this threat could skyrocket past 10 million a year by 2050, becoming
more deadly than cancer, which kills 8.2 million people worldwide each
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year.

Purdue University researchers are developing a method of combating
that antibiotic resistance through self-disinfecting surfaces that would
kill bacteria, even those known as superbugs. The researchers are
developing an ultra-thin coating, smaller than a micrometer, made of 
ultraviolet light emitting diodes (UV-LED) that could be integrated into 
materials, such as vinyl flooring, wall coverings, door handles and even
toilet seats.

"This ultra-thin coating kills any germs, bacteria, viruses, fungi and
parasites. They cannot become resistant because any DNA that could
make them resistant gets destroyed during the disinfection," said
Tillmann Kubis, a research assistant professor in Purdue's School of
Electrical and Computer Engineering, who is leading the research.

The U.S. Centers for Disease Control and Prevention describes 
antibiotic resistance as "one of the biggest public health challenges of
our time." The resistance comes from the persistent overuse and misuse
of antibiotics in both humans and animals. Antibiotic resistance occurs
when microbes, such as bacteria, become resistant to the drugs used to
treat them, turning hospitals into reservoirs of harmful bacteria.

Some hospital use UV lights to try to disinfect rooms, but those can cast
shadows, where bacteria can hide and survive. Hospitals also use
chemicals to disinfect, but some bacteria are resistant and that method is
slow, is expensive, requires specialized training and can be dangerous.
New antibiotics take decades to develop.

The method Purdue researchers are developing is shadowless, is pliable
and takes less than five minutes to disinfect. The technology works by
applying an electric field, causing the 2-D material to light up and kill
the harmful bacteria. The entire room could be covered by the material.
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It also requires less power than UV lamps and is less bulky because no
additional equipment is needed.

No training is necessary. Operators would simply need to keep their
distance to avoid getting sunburned.

"The ultra-thin coating promises to be the healthiest way to disinfect and
its LED technology is long-lasting and energy efficient," Kubis said.

The UV-LED technology could save billions of dollars for hospitals,
where the cost of running an operating room averages $60 a minute and
there are 80 million surgeries a year in the United States, Kubis said.

The technology also could be used at nursing homes, restaurants, public
transportation, public toilets, door handles and elsewhere.
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