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PROJECT DESCRIPTION

Project goals

In the first stage, the photostability and the ability of the new BODIPY systems to
generate singlet oxygen under the influence of visible irradiation will be examined.
Compounds that will be selected as prognostic for therapy will be used to obtain composites
with biopolymers such as proteins and polysaccharides. Biopolymers will be selected to
enrich the system with elements that allow the immune mechanism to be activated mainly in
therapy. The photostability and photoactivity of the obtained composites will be examined as
new drug forms. The obtained composites will then be enriched with the addition of magnetic
nanoparticles, which are known to have the ability to selectively accumulate in the tumor
tissue due to the presence of iron. One of the elements of the project due to the new
photosensitizer structures will also be to propose new photodegradation mechanisms for these
compounds based on available analytical techniques: ATR-FT IR, HPLC, LC-MS. In
addition, the results obtained for photodegradation will be supported by the results
theoretically made using calculation methods.

Outline

Photodynamic therapy (PDT) is a binary anticancer technique combining elements of
chemo and radiotherapy. It is a very promising method of cancer treatment using free radicals
for selective reduction of cancerous tissue. This therapy demands present of three basic
elements: 1) photosensitizer, responsible for sensitivity of diseased tissue, 2) source of light
causing mobilization of photosensitizer and 3) oxygen dissolved in tissue being treated. There
are two mechanisms of PDT action: vascular and immunological. Vascular targeting therapy
has been shown to produce reactive oxygen species intravascularly (singlet oxygen). The
main aim of this mechanism is maximal cell killing by inducing tumor vascular shutdown. It
is also believed that PDT induced immune modulation, either immune stimulating, mediated
by natural Killer (NF) cell and macrophages, or immune suppressing (immunological
mechanism).




Currently, a lot of photoactive compounds are known that could be used in PDT, but

only about twelve are used clinically. We are constantly looking for new photoactive
substances that will ensure selective destruction of cancer cells with the best possible
pharmacotherapy economics (quality of life of the patient, number of subsequent irradiations
and low dose of the therapeutic compound).

Work plan

Synthesis and characterization of novel BODIPY compounds.

Test of photostability of the compounds obtained under the influence of UV and
visible irradiation and proposing of a mechanism for BODIPY photodegradation.
Determination of the ability to singlet oxygen generation for the obtained compounds.
Obtaining a series of composites containing selected BODIPY compounds and
biopolymers and examining their photostability and photoactivity in the context of
PDT therapy.

Enrichment of selected BODIPY composites - a biopolymer in the addition of
magnetic nanoparticles. Investigating their photostability and photoactivity.
Comparison of results obtained experimentally with the results of theoretical
calculations.
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Required initial knowledge and skills of the PhD candidate
=> Knowledge about basic chemistry, polymer chemistry and photochemistry
=> Analytical thinking
=> Eager to learn
=> Interest in interdisciplinary issues (from the borderline of chemistry and medicine)
=> Permanent self-education
=> Eager to work hard
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