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Fig. A

Objective

! The first step is to measure the transmittance of the uric acid trapping solution before the sample is 
inserted. 

! Figure C is a photograph of one sample that was used in the experiments. The sample was coated 
with a solution of Chlorin e6 (Ce6) dissolved in dimethyl sulfoxide (DMSO). The 9 mm diameter 
sample is placed onto the holder as illustrated in Figure E. 

! Take the placement holder with the sample and submerge it in the trapping solution. 
! Then place the cuvette in the dark for 5 minutes. After 5 minutes place the cuvette inside the LED 

holder for another 5 minutes. 
! After the cuvette has been illuminated to the LED light place it into the UV-Spectrometer and 

measure the absorbance.
! This process was done for five trials for 5 minutes, then another five trials for 10 minutes, totaling to 

about 75 minutes in total. Results are measured from the peak at 291 nm because this is the 
maximum absorption of the trapping agent.

Background
Fig. B

Singlet oxygen (1O2) is an excited state of oxygen, which could be
applicable in the real world. One of the benefits singlet oxygen has is its
ability to kill bacteria. Currently, it is being studied by dental professionals
to eradicate bacteria that is linked to periodontal diseases. The existing
approach uses a sensitizer that is directly applied to the periodontal pocket
and limits the delivery span to about 3 mm. This is a concern, as some
pocket depths reach 8-10 mm. The advancement of a device with the
capability to deliver highly localized singlet oxygen at these depths would
be a major improvement over current periodontitis treatments.

Singlet oxygen is produced when a laser diode emits light at a wavelength
of 664 nm onto a superhydrophobic sample that is coated with a
photosensitizer. This illuminates the sensitizer particles that then react with
proximate oxygen gas. In this study, the thermal stability and photostability
of samples were tested. The sample used is coated with a solution of
Chlorin e6 (Ce6) dissolved in dimethyl sulfoxide (DMSO). Thermal stability
was tested by heating the sample at 60°C for varying times, as well as
testing a control group, which was not exposed to any heat. Photostability
was tested by photobleaching the samples, which entails placing a sample
in an empty cuvette and exposing it to an LED light for 30 minutes. After
exposing the samples to these accelerated conditions, they were placed in
a uric acid trapping solution to quantify the amount of singlet oxygen
generated by the surface. Rates were determined using UV- Vis
spectroscopy. Preliminary results are reported.

" 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).

" The sample used is coated with a solution of Chlorin e6 (Ce6) 
dissolved in dimethyl sulfoxide (DMSO).

The objective of this project is to test the thermal stability and 
Photostability by exposing the samples to accelerated conditions 
and placing it in uric acid trapping solution..
Thermal Stability was tested by:
• Heating the sample at 60 degrees Celsius 
• Testing the control group, (no exposure to heat)
Photostability was tested by:
• Photobleaching the samples
Photobleaching: Photobleaching is the process by which a a
molecule is degraded in the presence of oxygen.
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Results & Discussion
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# In the process of  collecting data, we collected the UV-Vis absorbance 
between 250 and 450 nm. The maximum absorption of the trapping agent, 
Uric Acid, occurs at 291 nm. This can be seen on the first chart displayed. 
This was photo-aged for 75 minutes total. The sample used was coated 
with a solution of Chlorin e6 (Ce6) dissolved in dimethyl sulfoxide (DMSO). 

# This data was collected and plotted as absorbance at 291 nm vs. Time, as 
you can see in the second chart displayed. This chart gives almost a linear 
relationship.

o The samples were heated in a 60 °C oven prior to the start of the experiment. There was a control 
group that had no exposure to heat.

o A quartz cuvette filled with Uric acid trapping solution in PBS H2O was used. An initial absorbance 
was recorded, of the trapping solution. 

o The sample was then placed in the solution, shortly after heating and was submerged in the dark for 5 
minutes.

o After the 5 minutes in the dark, the cuvette was placed in the LED holder for another 5 minutes. 
o Following the cuvettes exposure to LED light,  it was then placed inside the UV-Spectrometer and 

measured for the absorbance. 
o The cuvette was illuminated for 5-minute intervals for the first 25 minutes, then 10-minute intervals for 

the following 50 minutes for a total illumination time of 75 minutes. The spectra were recorded after 
each illumination period.
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Conclusion:
o Our hypothesis was that heating the sample would decrease yield by deactivating the photosensitizer 

particles. Initial results indicate no significant correlation between heating time and singlet oxygen 
yield. More tests will be done to confirm this initial result.
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Results measured 
from the peak at (291 

nm)

The data from these initial experiments indicate that heating at 60 °C may lead to 
degradation of the singlet oxygen-generating ability of the films. The sample that 
was not heated generated the most singlet oxygen, whereas the heated samples 
generated less singlet oxygen. For example, at 0 minutes, the percent decrease 
was 42% compared to the two 30-minute trials, and the 1-hour trial was 34%, 
27%, and 37%. However, the loss of singlet oxygen yield is not correlated with 
heating time. Thus these initial results are inconclusive and may result from 
experimental errors. Additional experiments will be required to demonstrate a 
relationship between heating time and degradation of the photosensitizer 
conclusively.


