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Toxic compounds attack 
the bacteria at several 

different points 
and kill the bacteria 

with high efficacy.

The use of foams 
appeared promising 
for future treatment 

of bacterial infections. 

This investigation on aPDT is part of a collaboration between NIOM and School of Pharmacy, University of Oslo. 
The study is described in: Wikene KO, Hegge AB, Bruzell E, Tønnesen HH. Formulation and characterization of lyophilized 
curcumin solid dispersions for antimicrobial photodynamic therapy (aPDT): Studies on curcumin and curcuminoids LII. 
Drug Dev Ind Pharm 2014; 20: 1-9.

Abstract: http://www.ncbi.nlm.nih.gov/pubmed/24842546

ANTIMICROBIAL PHOTODYNAMIC THERAPY: 
A NEW ANTIBACTERIAL TREATMENT
As the rise in antibiotic resistant bacteria worldwide accelerates, there is a great need for 
alternative antibiotic treatments like antimicrobial photodynamic therapy (aPDT). Upon blue 
light irradiation of the dye curcumin applied on an infection, toxic compounds like oxygen 
radicals are formed. These toxic compounds attack the bacteria at several different points 
and kill the bacteria with high efficacy.
 

Curcumin was prepared in freeze-dried formulations consisting of a cyclodextrin and two 
polymers. The cyclodextrin “wraps” the dye and makes it more available to the bacteria. 
One of the polymers used was hyaluronic acid which may enhance wound healing. 
The resulting orange dry foams dissolved rapidly in water. They could therefore be applied 
both directly on a moist infection (e.g. in the oral cavity) or be dissolved before application 
by dripping or spraying. 

The formulations were investigated on two different bacteria associated with bacterial 
infections. Both bacteria were completely eradicated within few minutes of treatment with 
small amounts of curcumin and blue light. The use of foams appeared promising for future 
treatment of bacterial infections. 

Illustration by Kristine Opsvik Wikene
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field of dental biomaterials. NIOM maintains a distinct Nordic profile through broad contacts with the Nordic dental 
educational institutions and research centres. The Institute undertakes research, materials testing, standardisation 
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Fluorochromes attached
 to the antibodies make it 

possible to quantify bound 
antibody based on 

fluorescence intensity.

WESTERN BLOTTING
Information on altered expression of toxico-
logically relevant genes is important when 
analyzing the underlying mechanism of 
toxic responses in cells. Western blotting is 
a common method to identify and quantify 
level-changes of proteins in tissues and 
cells exposed to possible toxic compounds.

Proteins in a sample are separated based 
on their size by gel-electrophoresis. After 
this separation, the proteins are trans-
ferred to a solid membrane. The membrane 
is incubated with different antibodies 
that specifically bind proteins of interest. 
Fluorochromes attached to the antibodies 
make it possible to quantify bound antibody based on fluorescence intensity. Amount of bound 
antibody depends on the amount of the specific protein in each sample, and comparing fluore-
scence intensity from the samples yields relative protein levels. At NIOM we use The Odeyssey 
CLx Infrared Image System to develop a digital image and quantify fluorescence from each 
sample. This technique gives us a fast and easy answer to identify the result from the 
western blotting.

When cells are exposed for different 
substances, the intracellular environment 
can change. This may lead to altered 
expression of different proteins. An 
example is shown in figure 2. Samples of 
BEAS-2b cells is exposed to a methacrylate 
commonly used in resin based dental 
materials and analyzed by western 
blotting. The target protein in figure 2 has 
a molecular weight of 53 kDa (p53) and can 
be seen as the marked bands. Knowledge 
of the investigated protein and comparison 
to the migration in the gel yields a control 
for specific antibody-binding. Figure 2: Expression of a protein, with molecular weight 

53 kDa (p53), in samples of BEAS-2B cells exposed 
for a methacrylate. 

Figure 1: Electrophoresis setup.


