Ultraviolet-C (UVC)
germicidal devices:

what consumers
need to know

Consumer UVC germicidal devices are entering the market rapidly because of an increased

demand for sanitizing and germicidal capabilities in the face of COVID-19. But are they all safe?

UVC radiation (the most energetic in the UV spectrum;

180 nm to 280 nm) is proven to have sanitizing and
germicidal effects, and first proof of effectiveness against
SARS-CoV-2 is emerging. Like many high energy devices,
however, there are risks due to UVC exposure. For example,
UVC over-exposure can cause damage to the eyes and skin,
based on wavelength, intensity, proximity to the source, and
time of exposure. In certain cases, there are also risks to the
lungs if the UVC germicidal device also were to generate
ozone. For high intensity sources, over-exposure can occur in
just seconds, but symptoms may not become apparent for

a day or two. UVC lamps have little visible light output, so
our natural defensive reactions to optical hazards (blinking,
squinting, or trying to look away) may not be triggered to
protect us adequately.

Establishing and maintaining the safety of UVC devices is a
priority in the lighting industry across all sectors, including
consumer, commercial and healthcare applications.

Warning: Consumers currently have no assurance against
the risks of UVC over-exposure from consumer oriented UVC
devices that do not provide proper containment of the UVC
emissions. When used improperly, these types of devices
may present an undue health risk.

One example of an adequate safety measure for UVC
germicidal products intended for consumer use is proper
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containment of the UVC source. Proper containment designs,
or other equivalent means that prevent exposure, help to
ensure that people are not over-exposed to UVC radiation.
For example, if in an air cleaner, access to the UVC lamp

(for servicing purposes) would result in activation of an
interlock switch which in turn disables product operation
(i.e., precludes UVC emissions).

Unfortunately, the online retail market is growing rapidly
with handheld and portable consumer oriented UVC
germicidal devices, many of which do not employ proper
containment or other equivalent means of protection.
Instead, these tend to rely solely on markings or integral
timers, unreliable sensors, or remote controllers, which still
leave room for scenarios where humans or animals can be
over-exposed to the UVC light. Without better safeguards
and without consumers being more fully aware of risks and
trained in proper operation, this would place an unrealistic
responsibility on the user and, consequently, such products
at present cannot be certified. For all UVC consumer
products sold, certification is essential.

This paper has been produced as a collaboration between UL Solutions, the
American Lighting Association (ALA) and the National Electrical Manufacturers
Association (NEMA).
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And warning labels are not enough! Children or pets cannot be expected to follow written
warnings, and home environments pose innumerable situations that could result in misuse
and potential harm when the technical safeguards are inadequate.

The organizations noted in this document do not believe it is reasonable (in a consumer

setting) to rely on behavioral safeguards alone to mitigate risks of personal injury from UVC

products. Consequently, we recommend against purchase of products without full safety

certification. Most homes cannot be assumed to be a controlled environment for correct use

of these products. Even if the device works within safe ranges of operation, and warnings

are followed by the person operating the unit, incidents of other members of the household

(such as children, pets and certain elderly) entering an area where the device is on, should be accounted for in the safety measures
of the device. For UVC germicidal devices intended for use in industrial, commercial or healthcare settings, where there is a clear
understanding of the risks and necessary precautions to keep building occupants safe, a path exists that will allow those products

to be certified by an Occupational Safety and Health Administration (OSHA) Nationally Recognized Testing Laboratory.

In this document, ‘certification’ only addresses device safety and does not make any statements regarding product effectiveness
in sanitization and germicidal capabilities, or other manufacturer claims. As such, UL Solutions continues to work with the
manufacturers of the National Electrical Manufacturers Association (NEMA) and the American Lighting Association (ALA) on
standardizing effective certification requirements for product safety.

About this Statement

Organizations committed to the Safety and Performance of electrical lighting including the National Electric Manufacturers
Association (NEMA), American Lighting Association (ALA), and UL Solutions have brought attention to the safety risks so that
manufacturers, retailers and consumers understand which devices are safe and under what conditions they are safe to use.

The following are brief descriptions of each organization’s role in these matters, and a link to their online content regarding

UV disinfection:
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NEMA

The National Electrical Manufacturers
Association represents the
manufacturers of electrical and medical
imaging equipment that make safe,
reliable, and efficient products and
systems. The electro industry accounts
for 370,000 American jobs in more than
6,100 facilities located in every state.
NEMA is proud to partner with ALA

and UL Solutions on this important
topic. Please visit NEMA at nema.org/
about/covid-19-response for related
COVID-19 material.

American Lighting Association

The American Lighting Association

is a trade association representing
manufacturers, retail lighting
showrooms, manufacturer
representatives and designers/associates
in the residential lighting industry,
serving members and their customers,
and working to protect and advance the
industry while promoting the sale and
proper application of quality lighting
products. To learn more about all of the
ways the American Lighting Association
helps to advance the lighting industry,

please visit alalighting.com.
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UL Solutions

UL Solutions shares our technical
expertise as a third-party certifier

by participating in the development

of national and international safety
standards. We have helped develop more
than 1,600 standards to define safety,
security, quality and sustainability.

Please visit UL.com/uvlighting for a
more detailed chart of UVC products

for consumer, commercial, healthcare
and UVC germicidal device components
and information about their path

to certification.

As the safety science experts, UL Solutions applies science and objective authority to help people navigate risk and complexity. The information in this paper has been
collected from numerous references. Please visit these links for more information: EPA.qov, FDA.qov, OSHA.qov and WHO.int
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Safety. Science. Transformation."
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