
   DISINFECTING WITH LIGHT

CONSIDERATIONS 405NM (ICT) UV-C FAR UV-C

Widely accepted form of disinfection? Yes Yes No

In use for more than 10 years? Yes Yes No

Should this light be used as a sole means of disinfection in a space? No No No

Can the space be safely occupied while the disinfecting light is in use? Yes Sometimes* Unknown

Is the disinfecting light known to be damaging to human tissue? No Yes Unknown

Is the disinfecting light known to be degrading to colors, finishes, and other materials? No Yes Unknown

Are documented dosing guidelines available for use in design? Yes Sometimes No

Does this type of disinfecting light produce ozone in the space? No Yes Yes

Are the disinfecting properties of this type of light limited to line of sight? No Sometimes** Yes

Is this type of light typically used for continuous (C) or episodic (E) disinfection? C E C

Will it disinfect the air it is exposed to? Yes Yes Likely

GLOBAL LIGHTING ASSOCIATION’S POSITION STATEMENT ON GERMICIDAL UV-C IRRADIATION
UV-C irradiation is a proven germicidal methodology for inactivating bacteria and viruses in water, air and solid surfaces. For effective disinfection 
purposes, the UV-C energy of UV-C devices is much higher than normal sunlight. These high UV-C energies can be a hazard to exposed humans and 
materials if proper safety measures are not observed.

In this context, and in the midst of a global COVID-19 epidemic, GLA is concerned at the proliferation of UV-C disinfecting devices — particularly being 
sold on the Internet – with dubious safety features and inadequate safety instructions.

There is an urgent need for comprehensive technical safety standards for UV-C devices. Standards are expected to be developed by the International 
Electrotechnical Commission (IEC), Underwriters Laboratories (UL) and other standards development organisations (SDOs), but will take many months 
before they are published. Pending development and publication of such standards, the Global Lighting Association has published this document as an 
intermediate measure to draw attention to safety issues associated with UV-C products and to provide guidance on their safe use.

GENERAL
  Disinfecting light attacks the DNA or RNA structure of many cells, killing bacteria and rendering virus inactive and unable to reproduce.

  Disinfecting light should always be used in addition to traditional cleaning.

  Disinfecting light is only effective in a space when dosed properly. Dosing varies widely between the various types of disinfecting light available.  
Dosing must be calculated, accounting for intensity, distance, angles of exposure, and exposure time, by a qualified professional.

  There are three primary sources being discussed and employed today: 

   405nm, also known as visible disinfecting light, which has no known negative side effects.

   UV-C, which has been in use for over a century; but, does have known potentially dangerous side effects.

   FAR UV-C, which is relatively new to the market; and is said to have the germicidal effects of UV-C, without many of 
the negative and potentially dangerous side effects.  Testing is still being done on this one.
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405NM VISIBLE LIGHT DISINFECTION
  Efficacy – 405nm light is a widely accepted 
germicidal light with much research and 
third-party verified research behind it.     

  Safety – 405nm light is safe for human 
and animal exposure. There are no known 
health risks related to exposure.

  Environmental Effects – With 405nm light, there 
are no known environmental side effects, such 
as color fading or degradation of materials.

  History – 405nm light has been safely used for 
disinfecting for over ten years in clinical trials. 
It has been particularly popular in healthcare 
facilities, including surgical suites.

  405nm light is most effective when employed 
continuously, rather than episodically.  

  405nm light can retain a percentage of its 
disinfecting qualities after bouncing off reflective 
surfaces, allowing it to cover more surfaces 
in a space than its UV-C counterpart.

  405nm light can be used in a concentrated form 
for higher efficacy during off hours, and mixed 
with white light during hours of occupation.

UV-C (200-280NM)
  History – UV-C has been widely used to disinfect 
air and water systems and medical instruments 
since the mid twentieth century. This is known as 
UVGI, or Ultraviolet Germicidal Irradiation.

  UV-C disinfection is generally employed in such a 
way that humans won’t be exposed to the dangerous 
light, such as air ducts, water tanks, storage areas, 
etc. It is sometimes applied by robots in after-hours 
applications in vacant spaces. As such, it must be 
employed episodically, rather than continuously.

  UV-C light is known to have degrading effects on human 
eyes and skin. Prolonged exposure is not recommended.

  UV-C light is known to have degrading effects on 
materials such as plastics, and tends to fade colors.

  UV-C disinfection is most effective with line of sight; 
so the number of sources and the proximity of 
those sources in a given space will affect the level 
of effectiveness. For instance, and overhead source 
alone can’t disinfect the underside of a table.

  * UV-C can be used for upper air disinfection in occupied 
spaces. Fixtures are mounted at 7' AFF, or above, 
to avoid direct exposure of occupants. Convection 
moves the air through the disinfecting area.

  ** UV-C disinfection is generally limited to line of sight. 
Though, some surface finishes can reflect a portion 
of the light. A UV meter can measure the amount of 
reflected UV in a space in order to determine if the 
space is safe for occupancy, and for how long.

FAR UV-C (207-222NM)
  FAR UV-C is a limited portion of the UV-C spectrum 
which is said to be an effective germicidal agent, while 
safe for humans. Thus, the idea is that it can be employed 
in occupied spaces. FAR UV-C is currently undergoing 
testing by several manufacturers to ascertain both 
positive and negative effects. Results are pending.

  Efficacy – In general, FAR UV-C is more germicidal 
than visible light (405nm). While its efficacy in a 
range of scenarios is still being studied, initial 
results show that it can kill bacteria and viruses. 
Though, no data against endospores (such as c.diff) 
exist. Currently, there is no clinical efficacy data 
and no room dosing protocol in existence. 

  Safety – The safety of FAR UV-C is a work in progress; 
the testing is ongoing and inconclusive at this point. 
The working theory is that the wavelength of FAR UV-C 
is too short to penetrate the dead skin cell layer on 
human skin, and the tear layer on human eyes, thus it 
is safe for exposure to human tissue. To date, studies 
on animals suggest it this could be true. Though, the 
only human study, to date, suggests it is potentially 
unsafe for humans at the dose levels required for 
disinfection. Meanwhile, some manufacturers are making 
unsubstantiated claims of safety and effectiveness.  

  Environmental Effects – FAR UV-C creates ozone which 
must be addressed wherever it’s deployed (per the 
EPA). Its effect upon plastics and other materials is 
undocumented, but given that it is a shorter wavelength 
than UV -C, it is reasonable to expect that it will 
create more damage to such materials than UV-C.

  Assuming the testing comes in as anticipated 
regarding human safety, FAR UV-C may someday be 
deemed safe for continual employment rather than 
episodic, so long as the ozone issues are addressed.
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