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ABSTRACT -- Purpose: During cancer treatment, oral mucositis due to radiotherapy or chemotherapy often 
leads to disruption of the oral mucosa, enabling microbes to invade bloodstream. Viridans streptococcal species 
are part of the healthy oral microbiota but can be frequently isolated from the blood of neutropenic patients.  We 
have previously shown the antibacterial efficacy of dual-light, the combination of antibacterial blue light (aBL) 
and indocyanine green photodynamic therapy (aPDT). Methods: Here, we investigated the dual-light antibacterial 
action against four-day Streptococcus oralis biofilm. In addition, while keeping the total radiant exposure constant 
at 100J/cm2, we investigated the effect of changing the different relative light energies of aBL and aPDT to the 
antibacterial potential. Results: The dual-light had a significant antibacterial effect in all the tested combinations. 
Conclusion: Dual-light can be used as an effective disinfectant against S. oralis biofilm.  
 
 
INTRODUCTION 
 
Streptococcus oralis is a commensal species of 
viridans group streptococci (VGS) and part of the 
oral microbiota (1). S. oralis is an opportunistic 
pathogen, causing disease when the host defense 
mechanisms are conceded, and the infection routes 
become readily available. Typically, a disruption of 
oral mucosa during chemotherapy or radiotherapy 
leads to an enhanced risk of bacteremia. Thus, 
mucosal disruption, or oral mucositis, is not only a 
debilitating complication of cancer treatment but can 
severely hinder a patient's health and treatment 
outcome. Several reports indicate the increasing 
importance of VGS as the cause of bacteremia in 
immunocompromised patients (2). Increasing 
attention to different infection manifestations and 
antimicrobial resistance profiles within different 
involved VGS species, such as S. oralis and S. 
mutans, urges the need for examining the subspecies 
separately (3). Dual-light antibacterial therapy (aBL 
405 nm and aPDT 810nm) of tissues that are 
reachable by the light, e.g., those in the mouth, is an 
emerging new treatment method, and its potential is 
now under research. 

 Dual-light antibacterial photodynamic therapy 
works on the basis of combination treatment, which 
has shown an efficient ability to eliminate S. mutans 
(4).  The wavelengths used in the dual-light are 405 
nm aBL and 810 nm near-infrared (NIR) light. The 
NIR light is used in combination with indocyanine 
green to produce the antibacterial action. Still, the 
same NIR is also absorbed by mitochondrial enzyme 
cytochrome-c-oxidase in eucaryotic cells. This 
absorption triggers a series of downstream effects, 
including improved ATP production. This action, 
called photobiomodulation exerts great potential in 
treating oral mucositis and has been widely 
recognized in clinical practice (5).  
 The dual-light can be used in the prevention 
and treatment of oral mucositis. The NIR light used 
in dual-light has shown an excellent clinical response 
to oral mucositis (6). We have previously shown the 
antibacterial effect of dual-light treatment against 
another VGS species, namely S. mutans, using 
different light energy combinations (4). Biological 
differences between the species of the VGS group 
prevent direct translation of the results between 
them, however. S. oralis can withstand high 
concentrations of hydrogen peroxide, which is not 
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