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CycLODEXTRINS IN THE PHOoTODYNAMIC THERAPY

The photodynamic therapy was introduced to the cyclodextrin researchers at the Sixth
International Cyclodextrin Symposium (Chicago, 1992) by Prof. Morgan who studied
synthetic chlorophyll-type sensitizer, tin etiopurpurin dissolved in yCD and HPyCD to
replace the synthetic surfactant, Chremophore [1]. Both CDs gave efficient concentration
of this photosensitizer in the tumor in in vivo experiments. Since that, about 100 papers
and conference publications have been published on CD application in photodynamic
therapy, 20 of them in 2012, according to the Cyclodextrin News Database. The
dynamics of the publications are shown in Fig. 1.
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Fig. 1 Number of publications on CDs in photodynamic therapy in 5 year periods

Photodynamic therapy (PDT) is a new anticancer, antimicrobial therapy using light-
sensitive compounds, which have anticancer/antibiotic effect only when irradiated by low
power laser light. The photosensitizers produce reactive oxygen species (singlet oxygen
or other oxygen radical species) which destroy the tissues/pathogens exposed to light.
The therapy can be selectively targeted by applying either the photosensitizer or the light
onto the target area. PDT is used for the skin disorders, such as acne, psoriasis and skin
tumor applying both the photosensitizer and the light locally to the injured skin surface.
When internal tumors are treated, either the PDT is used during surgery or the
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photosensitizer is administered intravenously and the light is delivered through
endoscopes or optical fibers. Nowadays when antibiotic resistance makes the
conventional antibiotic therapies useless, PDT is one of the novel antimicrobial strategies

because resistance will not readily develope against antibiotic PDT.

Photochemical internalization (PCI) is the novel technology for light-induced release of
endocytosed macromolecules (proteins, plasmids, adenovira, nanoparticles) into the

cytosol.

Cyclodextrins as carriers of various drug molecules can be vehicles of photosensitizers
via complexation (Fig. 2). The complexes usually show improved solubility, stability, and
changed aggregation behavior. In addition to complexation, there is another possibility:
using photosensitizers conjugated to CDs (Fig. 3). In this case, the CD cavity can
accommodate another anticancer or antibiotic compound making possible a two-way

attack against cancer or pathogens.

Ihsnluhble Photosenstzer
FPhotosensitizer in solution

Fig.2 CD for enhancing the solubility of the poorly soluble photosensitizer
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Fig. 3 Photosensitizer conjugated to CD can accommodate another
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The conference on , Application of Nanodrugs in Photodynamic Therapy” (NanoPDT) held
in Gothenburg (Sweden) in this month (April 11-12) gave an overview on the latest
achievements and developments in both diagnostics% and therapy using various laser
techniques. The interdisciplinary approach of the conference organized in the frame of
Cyclon project (Marie Curie Initial Training Network 237962) by contribution of Center of
Skin Research (SkinResQU) of Gothenburg University gave a platform for clinical
researchers as well as for chemists and pharmacists. Out of the approx. 40 presentations

14 was related with cyclodextrins covering the following topics [2]:

« multifunctional CD-based nanoconstructs able to produce both singlet oxygen and
nitric oxide on the effect of light and providing super-resolution imaging

simultaneously;

* nanoparticles such as metal-organic frameworks (MOFs) surface-modified with CD

derivatives as proper carriers for azidothimidine model drug;

+ self-assembling CDs and CD polymers able to penetrate through biological

barriers;

e CD-porphyrin conjugate multimodal drug delivery system of a NO photodonor

studied by multiphoton microscopy;
+ fluorescent labeling of CD-based nanoconstructs;
» alginate foams containing curcumin complexed with HPBCD or HPGCD;

» supersaturated solutions of curcumin solubilized with various CDs and CD-

containing polymers;

* hybrid gold nanoparticles with lactose and BCD as bio recognizable vector for

methotrexate delivery to cancer cells.

The CD-assisted photodynamic therapy is a dynamically developing option for anticancer

and antimicrobial treatment.

s

E. Fenyvesi and M. Malanga
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