
ABSTRACT 

 In the age of cancer growth, we are faced with the need to look for new and 

to improve already known cancer treatments. One of the promising techniques of 

cancer treatment is the photodynamic therapy (PDT), which is a form of 

photochemotherapy using cooperation of light, a photosensitizer accumulated in 

the cancer tissue and the molecular oxygen. The wide range of indications and 

benefits of using PDT makes new and more effective photosensitizers still 

required. An extremely desirable feature of compounds applied in PDT is strong 

absorption of light to the first singlet state (1PS*) in the so-called therapeutic 

window (650–800 nm), providing deep penetration into human tissues. 

 The paper presents the calculated results of the UV-VIS electronic 

absorption spectra obtained for 16 molecules belonging to the porphyrin family. In 

the first part (Chapters II.1-II.4) the special attention is paid to the analysis of 

porphin (H2P) and chlorin (H2Ch). Using the VRES (Vibrationally Resolved Electronic 

Spectra) procedure, based on the TD-DFT (Time-Dependent Density Functional 

Theory) method within the Franck-Condon and Herzberg-Teller approximations, 

the electronic-vibrational spectra in the range of the Qx (S0→S1) and Qy (S0→S2) 

bands is determined for H2P and H2Ch. The comparison of the calculated and 

experimental results enables the identification of individual bands observed in the 

absorption spectra and the attribution of specific electronic-vibrational transitions 

to them, thereby allowing a deeper understanding of the absorption mechanisms. 

In the second part of the work (Chapter II.5) the electronic spectra of the 

5,10,15,20-tetrakis(4-hydroxyphenyl)porphyrin (p-THPP) and its twelve 

derivatives are investigated. Analysis of the TD-DFT calculation results shows 

a slight effect of the peripheral meso-substituents on the Qx(0,0) absorption band. 

The significant shift of spectral lines towards longer wavelenghts, to the 

therapeutic window of PDT, is obtained only by modification of the porphyrin 

ring of p-THPP – made through bonding of two carbon atoms of neighbouring 

hydroxyphenyl ring and pyrrole. 


