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Every year there are approximately 15 million root canals performed in 
America. A root canal is a repairment performed on the tooth to save it. 
Many problems arise from a chemical and a mechanical perspective when 
root canal is performed. Occasionally, the mechanical issues are missing 
one of the canals, infection if the bacteria are not completely removed from 
the canal, or the tooth’s seal wasn’t correctly placed. The current method to 
disinfect/sterilize a root canal procedure uses aqueous sodium 
hypochlorite, known as bleach. Sodium hypochlorite is affordable but has 
severe complications when it comes into contact with soft tissue. 
Furthermore, it is toxic, discolors, corrodes, and is ineffective in removing 
the layer of debris formed from the drilling on the canal walls. Without the 
removal of the smear layer, sodium hypochlorite is ineffective in removing 
all the bacteria. A technique that would be safer and more consistent in 
eradicating bacteria in the canal is needed. Currently, Photodynamic 
Therapy is the most promising alternative.

Photodynamic Therapy utilizes visible light, a photosensitizer, and 
molecular oxygen to produce an excited state of oxygen called singlet 
oxygen and other reactive species. Singlet oxygen can kill bacteria both 
when the photosensitizer has diffused inside the bacteria and when it is 
located outside of the bacteria. When the photosensitizer absorbs light, it 
transfers energy to oxygen, forming singlet oxygen. Singlet oxygen can 
then attack the cell membrane and diffuse inside the organism and reacts 
with the internal bacterial compounds. In this poster I will describe the 
Photodynamic Therapy techniques in detail and summarize results from in-
vivo trials by studying the different effective reagents and methods utilized. 

! In general, Singlet oxygen is created when a 
photosensitizer absorbs light of the appropriate 
wavelength and promotes an electron to an 
excited state (Figure A).

!The sensitizer excites the oxygen molecule, 
shifting the electron configuration from triplet to 
singlet (Figure B).

" In first study PDT was tested in terms of bacterial load. 
" The major photosensitizers discussed were phenothiazine 

salts known as toluidine blue and methylene blue. 
" The same study used a combination of low intensity laser light 

and wavelengths of 600-660 nm. This produced singlet oxygen 
which attempted to destroy the bacteria present in the canal. 

" The second study tested weekly treatments of Ca(OH)2 as an 
intracanal medicament with a second session of chemo-
mechanical debridement followed by Photodynamic Therapy.

Results & Discussion

Conclusion:
• Thus, when compared with Sodium Hypochlorite, PDT has 

been shown to be minimally invasive and effective in 
eliminating microorganisms in the sterilization process of the 
root canal.

• The data suggests when PDT is combined with weekly   
treatments of Ca(OH)2 and chemo-mechanical debridement 
the method is highly effective in eliminating the bacteria to 
99.9%. 
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The objective of this research was to conduct a 
literature review on PDT utilizing Singlet Oxygen in 
the sterilization process of Root Canals. 
- Through the literature review I learned about the 
different processes, photosensitizers and light 
sources at certain wavelengths.

• The results showed Ca(OH)2 and chemo-mechanical 
debridement resulted in a near-complete bacterial elimination 
of 99.9% compared with the photosensitizer of phenothiazine 
salts which resulted in reduction of bacteria not complete 
elimination of bacteria. 

• The results were quantified by using colony forming units 
(CFU) before the experiment and after.

Future Work
In the future I hope to continue to delve deeper into 
endodontic literature reviews. Perhaps taking a closer look 
at the photosensitizer toluidine blue and its efficacy when 
used with PDT. 

# The process consisted of the photosensitizer being directly 
applied to the target tissue. This yielded in the formation of free 
radicals via hydrogen or electrons transference. The free 
radicals then caused direct cellular damage.

" The second process described was the production of Singlet 
Oxygen (major pathway for microbial cell destruction). 

! The processes provided a critical understanding that both 
processes were dependent on oxygen tensions and 
photosensitizer concentrations. 


