
405nm LED lighting fixtures that sanitize while people are present

EOS’ Non-UV Antimicrobial Fixtures



Optimized for a
longer lifespan
We achieved an L70-rating
of 70,000 hours compared to
most UVC lamps which have an 
effective lifespan of approximately 
9,000 hours.

750% Longer effective 
lifespan than UVC



Continuous Sanitization
Our fixtures offer consistant low-cost & no-effort sanitizing. 

UV sanitizing lights are so harmful to humans that only especially trained 
staff wearing UV protective equipment like face shields, gloves, glasses 
and dosimeter cards can operate them— after everyone has been vacated 
from the area being cleansed.

Our Non-UV Antimicrobial fixtures don’t require trained staff and are safe to 
use while people are present.

100%
continuous cleaning
with people present



Safe for continuous use around people
Non-UV Antimicrobial Technology has been tested 

to the international IEC photobiological standard and meets the exempt category
for continuous and unrestricted use around humans (IEC 62471)



The 405nm light spectrum works to excite porphyrin molecules that are 

exclusively found in microorganisms. This, in turn, creates excessively 

toxic Reactive Oxygen Species (ROS), thereby stopping reproduction 

and killing these microorganisms. Compared to antimicrobial wipes or 

ultraviolet light that may sanitize at only one given point in time, our always-

on, always-there presence results in environments that are inhospitable 

to the growth of microbes.

How the technology works



405nm Technology: Already Working
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The purpose of this study is to evaluate the usefulness of 405 nm monochromatic laser irradiation as an alternative management
for prevention and/or treatment of endodontic infections. A monochromatic laser-emitting device equipped with a 405-nm laser
diode was developed. Using this device, the effect of 405 nm laser irradiation on the growth of Porphyromonas gingivalis, Prevotella
intermedia, Enterococcus faecalis, andCandida albicans, which aremicroorganisms associatedwith persistent endodontic infections,
was evaluated by viable colony counting. As a result, the irradiation with a 405 nm laser had a significant bactericidal/fungicidal
effect on P. gingivalis, P. intermedia, and C. albicans, whereas the growth of E. faecalis was not affected by the irradiation.
The inhibition rate in P. gingivalis and P. intermedia was ∼60% and ∼80%, respectively, following irradiation at 0.2W for
300 sec. The inhibition rate in C. albicans was ∼90% following irradiation at 0.2W for 1200 sec. These results indicate that
405 nmmonochromatic laser irradiation exerts a bactericidal/fungicidal effect on these microorganisms.The present study clearly
demonstrates that 405 nm laser irradiation is a promising alternative management strategy for prevention and/or treatment of
endodontic infections.

1. Introduction

When root canal treatment is performed correctly, the success
rate is generally high. Several follow-up studies have reported
overall success rates of 53–90% [1–4]. Many endodontic
failures are believed to be due to persistent intracanal infec-
tion by microorganisms that resist antimicrobial chemother-
apy and have endured periods of nutrient deprivation in
treated root canals [5–7]. Although it is generally agreed
that the optimal approach in these cases is to perform
conventional retreatment, the outcome of retreatment is not
always satisfactory [4, 8, 9], demonstrating the difficulty of
completely eliminating themicroorganisms from the infected
root canals.

The microbiological profiles of persistent endodontic
infections have been analyzed by a variety ofmethods includ-
ing conventional culture systems [4, 10–12], polymerase chain
reaction [13], reverse-capture checkerboard analysis [14], and
pyrosequencing [15]. Evidence from these studies has shown
that themicrobial flora frompersistent endodontic infections
differs markedly from that found in untreated necrotic dental
pulp, quantitatively as well as qualitatively. Bacteria isolated
most frequently from root canals with persistent/secondary
endodontic infections included Enterococcus faecalis, Strep-
tococcus spp., Pseudoramibacter alactolyticus, Propionibac-
terium propionicum, and Filifactor alocis [16]. Particularly, E.
faecalis was the species most commonly isolated from per-
sistently infected root canals [12, 17]. Interestingly, Candida
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Bacterial contamination of ex vivo stored platelets is a cause of transfusion-transmitted

infection. Violet-blue 405 nm light has recently demonstrated efficacy in reducing the

bacterial burden in blood plasma, and its operational benefits such as non-ionizing

nature, penetrability, and non-requirement for photosensitizing agents, provide a unique

opportunity to develop this treatment for in situ treatment of ex vivo stored platelets as a

tool for bacterial reduction. Sealed bags of platelet concentrates, seeded with low-level

Staphylococcus aureus contamination, were 405 nm light-treated (3–10 mWcm−2) up

to 8 h. Antimicrobial efficacy and dose efficiency was evaluated by quantification of

the post-treatment surviving bacterial contamination levels. Platelets treated with 10

mWcm−2 for 8 h were further evaluated for survival and recovery in severe combined

immunodeficient (SCID) mice. Significant inactivation of bacteria in platelet concentrates

was achieved using all irradiance levels, with 99.6–100% inactivation achieved by 8 h

(P < 0.05). Analysis of applied dose demonstrated that lower irradiance levels generally

resulted in significant decontamination at lower doses: 180 Jcm−2/10 mWcm−2 (P =

0.008) compared to 43.2 Jcm−2/3 mWcm−2 (P = 0.002). Additionally, the recovery of

light-treated platelets, compared to non-treated platelets, in themurinemodel showed no

significant differences (P = >0.05). This report paves the way for further comprehensive

studies to test 405 nm light treatment as a bactericidal technology for stored platelets.

Keywords: 405nm light, bacteria, platelets, inactivation, violet-blue light, pathogen reduction

INTRODUCTION

Transfusion of ex vivo stored platelets (PLTs) is an essential and life-saving medical intervention
in bleeding, trauma, and surgery patients. Bacterially contaminated PLTs are associated with the
highest risk of transfusion transmitted infection in the USA, and can lead to septic transfusion
reactions (1, 2). Platelet transfusion products are particularly susceptible to contamination due to
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Abstract

Antibacterial photodynamic therapy (aPDT) and antibacterial blue light (aBL) are emerging

treatment methods auxiliary to mechanical debridement for periodontitis. APDT provided

with near-infrared (NIR) light in conjunction with an indocyanine green (ICG) photosensitizer

has shown efficacy in several dental in-office-treatment protocols. In this study, we tested

Streptococcus mutans biofilm sensitivity to either aPDT, aBL or their combination dual-light

aPDT (simultaneous aPDT and aBL) exposure. Biofilm was cultured by pipetting diluted

Streptococcus mutans suspension with growth medium on the bottom of well plates. Either

aPDT (810 nm) or aBL (405 nm) or a dual-light aPDT (simultaneous 810 nm aPDT and 405

nm aBL) was applied with an ICG photosensitizer in cases of aPDT or dual-light, while keep-

ing the total given radiant exposure constant at 100 J/cm2. Single-dose light exposures

were given after one-day or four-day biofilm incubations. Also, a model of daily treatment

was provided by repeating the same light dose daily on four-day and fourteen-day biofilm

incubations. Finally, the antibacterial action of the dual-light aPDT with different energy

ratios of 810 nm and 405 nm of light were examined on the single-day and four-day biofilm

protocols. At the end of each experiment the bacterial viability was assessed by colony-

forming unit method. Separate samples were prepared for confocal 3D biofilm imaging. On

a one-day biofilm, the dual-light aPDT was significantly more efficient than aBL or aPDT,

although all modalities were bactericidal. On a four-day biofilm, a single exposure of aPDT

or dual-light aPDT was more efficient than aBL, resulting in a four logarithmic scale reduc-

tion in bacterial counts. Surprisingly, when the same amount of aPDT was repeated daily on

a four-day or a fourteen-day biofilm, bacterial viability improved significantly. A similar

improvement in bacterial viability was observed after repetitive aBL application. This viability

improvement was eliminated when dual-light aPDT was applied. By changing the 405 nm to
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Gram Negative Bacteria:
Acinetobacter baumannii (incl. MDRA)

Pseudomonas aeruginosa
Klebsiella pneumoniae

Proteus vulgaris
Enterobacter aerogenes

Escherichia coli
Salmonella enteritidis

Salmonella typhimurium
Shigella sonnei

Serratia spp. (inc. S. marcescens)

Yeast and Filamentous Fungi:
Aspergillus niger
Candida albicans

Saccharomyces cerevisiae

Gram Positive Bacteria:
Staphylococcus aureus (incl. MRSA)
Staphylococcus epidermidis
Staphylococcus hyicus
Perfringens
Clostridium difficile
Enterococcus faecalis (inc. VRE)
Streptococcus pyogenes
Streptococcus thermopiles
Lactobacillus plantarum
Lactobacillus brevis
Listeria monocytogenes
Bacillus cereus
Mycobacterium terrae

Bacterial Endospores:
Bacillus cereus
Clostriduim difficile

405nm Technology: Already Tested
White papers available upon request



Why the 405nm spectrum is the right
choice for public spaces

Utilizing a spectrum composed of visible light, the 405nm light spectrum works around the clock to 

fight off microorganisms by inhibiting their growth and ultimately destroying these microbes while 

people are present. It is ideal for high-traffic public areas where people congregate, such as airports, 

hospitals, hotels, gyms and schools. Independent third-party studies have shown that the 405nm 

light spectrum found in Non-UV Antimicrobial Fixtures achieve a reduction of more than *90% in 

surface contamination across these settings when used on a continual basis.

*EOS utilizes LED chips and fixtures that are third-party documented to produce the 405nm spectrum in sufficient energy and intensity (500 or more lux; 47 or more 
foot-candles) to match the density and intensity of 405nm light scientists (see slide 7) used to reduced surface contamination by 90%+ (when used continually).



**comparison table data is for 2’x4’ fixtures

4’x1’ Size

2’x4’ Size2’x2’ Size

2021 Model

Function:  Antimicrobial Fixture 
Lamp:   LED 
Wattage:  75
Lumens:  5328
Lm/w:   71.04
Purity:   11.4%
CCT:    4793
Flux:    5328.0 lm
Lifespan:  70,000 Hours
Warranty:  5 Years



Phone:   (877) 500-4059
Web:   www.eosavings.com

The EOS Antimicrobial line of fixtures includes but is not limited to:
 - Downlights
 - 1x4, 2x2 and 2x4 Backlit Flat Panels
 - 2’ & 4’ Linear Fixtures
 - Vapor Tight Fixtures
 - High Bay and Low Bay Linear Fixtures

All fixtures come with a variety of mounting options, including pendant 
and surface mounts.

Multiple fixture sizes & mounting
options available
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