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The antimicrobial agent known as Triclosan (see Figure 1) is 
prevalent in almost every household in America. It is a commonly
found ingredient in various pharmaceutical and personal care 
products. Triclosan’s virtue comes from its antibacterial properties, 
which have garnered it much commercial applicability. However, 
Triclosan undergoes photolysis when it is exposed to sunlight 
causing it produce the compounds 2,8-DCDD and 2,4-DCP, which 
further photodegrade into toxic chlorine products. It’s important to 
understand the pathways by which Triclosan photodegrades in order 
to develop safer antibacterials in the future. Understanding the 
photophysics and chemistry of these pathways is the primary 
objective of this experimentation.

On the global scale, analyzing the photophysical properties of 
triclosan will be essential in the development and production of more 
environmentally neutral antibacterial agents. The value of this 
research also resides in the physical and chemical knowledge gained 
from the examination of Triclosan’s photolytic mechanisms.

Results

Figure 1: Molecular Structure of Triclosan

Figure 3: Stokes Shift of Triclosan in Hexane

Increasing polarity
=================================================

Hexane (CH3(CH2)4CH3), Toluene (C6H5CH3), Chloroform (CHCl3), Acetonitrile (CH3CN), Ethanol (C2H5OH)

Figure 2: Relative Polarities of Solvents

Introduction

Method And Theory
The specific experimentation involves measuring the various 
absorption and florescence of the excited state Triclosan molecules 
using spectroscopy. The results reveal relevant information such as 
how long the excited state lasts in different solvents. The solvents 
that will be used in the experiments range in degree of polarity. 
Some of these solvents are given in Figure 2 with their relative
polarities.

The polarity of these solvents determine how each respective 
solvent reorganizes in the presence of excited state Triclosan. When 
an electron is excited by a photon, the charged molecules in the
surrounding solution will reorient themselves around the excited 
Triclosan molecule. Solvents with higher polarity tend to have a 
larger charge-separated state, which causes greater solvent 
reorganization. The charge separation of an excited Triclosan 
molecule in each solvent is determined by looking at its Stokes 
shift (see Figure 3). The Stokes shift effectively displays the energy 
difference between an electron moving into its excited state 
(absorption) and an electron falling back into its ground state 
(florescence). The Stokes shift for a particular solvent is the 
difference between the maxima of the absorption (light absorbed) 
and florescence (light emitted) spectra. A projection of a solvent’s 
absorption and florescence spectra can be obtained using 
spectroscopy. 

Using the spectroscopic methods discussed earlier, I analyzed 
Triclosan in Methanol, Hexane, and Toluene. From the data 
collected, it is evident that of these three solvents Triclosan only 
fluoresces significantly when dissolved in Hexane. Triclosan 
produces a surprisingly high Stokes shift of 0.5897 electron volts 
(eV) when dissolved in Hexane.

Conclusion
This research project is still in progress. Although this research is 
not complete, the results obtained thus far are interesting.

When this research project is concluded, we will have acquired 
important insight into the photophysical and chemical mechanisms
of Triclosan. This knowledge will hopefully benefit other 
researchers and scientists who are investigating the photolytic 
properties of different molecular compounds. It is also anticipated 
that this research will aid in the development of less 
environmentally hazardous antibacterial agents. The predicted 
impacts of this research project span from commercial application 
to scientific advancement, and will even benefit the precious and 
fragile environment in which we all live.
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