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Periodontitis is one of the most prevalent infectious diseases 
among humans.1 The widespread appearance of the condition is 
promoted by biofilms that attach to tooth surfaces that form a 
slimy, protective sheath around a diverse community of cells. 
Within biofilms microbes can build resistance to antibiotics used in 
periodontitis treatment modalities. Antibacterial resistance can be 
heightened by a microbe's ability to transform its own physiology 
into a more protected state, as well as its ability to move and 
communicate in response to changes in environment—including 
the introduction of therapeutic antimicrobials intended to fight 
periodontal diseases.2 

Since the 1980s, there has been a substantial increase in the 
ability of harmful bacteria to resist antibiotics. This development 
has sparked a search for new treatment that overcomes the 
natural ability of microbes to resist conventional antibiotics or 
mechanical methods.1 An alternative modality such as laser light 
therapy—to which microbes are unlikely to build resistance—may 
provide a solution. 

Breaking Up the Safe Haven 

Antibiotics directed at bacteria involved in periodontitis will 
successfully kill many planktonic microbes that have floated away 
from the biofilm colony, yet within the biofilm microbes tend to 
remain relatively undisturbed. Those that survive will live on to 
become the dominant strain—able to withstand the antibiotic used 
to eliminate the previously dominant strain.2 

Photodynamic therapy (PDT) is designed to use low doses of 
visible light delivered by diode laser to kill harmful bacteria or 
reduce their virulence without increasing resistance.1 Researchers 
in Europe and North America—including scientists from The 
Forsyth Institute, Boston, Mass.—are studying PDT as a method to 
attack the subgingival bacteria involved in periodontitis with lasting 
effect and without damaging surrounding tissue. 



 

Come Into the Light 

The concept behind PDT is built around the application of a 
medicament delivered into the periodontal sulcus and activated by 
a specific light wavelength. The reaction between light and 
medicament releases reactive oxygen that is toxic to the 
microorganisms. PDT allows the medicament to be applied 
topically and then become illuminated in a way that neither harms 
the surrounding tissue nor disturbs the residual bacteria-flora. The 
use of PDT also avoids problems associated with maintaining 
proper concentrations of antimicrobial therapies within the oral 
cavity.3 

Whitening Treatment Has a Secret 

The idea of light-based antimicrobial therapy gained interest as 
dental professionals began to realize patients who received light-
assisted tooth whitening had healthier gums.4 Since then research 
has been undertaken to study how lasers of different colors affect 
varied species of harmful bacteria. In the laboratory PDT has been 
shown to kill free-floating bacteria with up to 63% effectiveness. 
Used against microbes within biofilm, however, the effectiveness 
of PDT against those same bacteria fell to 31%.3 

Though the microbiocidal effectiveness of PDT was lower against 
bacteria in biofilm, it is still reported to outperform antibiotic therapy 
against bacteria in biofilm. Under similar conditions, antibiotics are 
250-fold less effective against dental bacteria in biofilm than 
against free-floating bacteria.3 In contrast, PDT was shown only 
twofold less effective against biofilm bacteria than against free-
floating bacteria.3 

New Strength in the Armamentarium 

Researchers believe modifications can be made to increase PDT's 
efficacy. Suggestions range from increasing the number of times 
the therapy is applied to improvements in the way it is delivered to 
targeted microbes. Even at its current state of development, 
laboratory study reveals PDT used in conjunction with root planing 
or scaling produces significant improvement over either scaling or 
root planing alone.3 

In Canada, where at least one method of PDT is in use, a report 
indicates the therapy may be highly advantageous as an adjunct to 
periodontal care, particularly at sites that have not responded 
according to clinical expectation.5 The report further states that 
PDT reduces probing depths and gingival bleeding, and is able to 
achieve favorable improvement in clinical attachment levels. 

Researchers have characterized light-activated antimicrobial 
agents such as PDT "promising" in the successful treatment of 
periodontitis.1 In the United States clinical testing of PDT moves 
forward. A news release reported March 17 that the U.S. Food and 
Drug Administration formally accepted a filing for the pre-market 
approval application for a laser diode system intended for the 
treatment of chronic periodontitis as an adjunct to standard care 
methods.6 If the device gains approval, it could open a door to 
higher levels of effectiveness for antimicrobial therapy in the 
treatment of periodontal diseases. 
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