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STUDIES ON APPLICATION OF METALLOPORPHYRINS AS POTENTIAL 
PROTEIN LABELS
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Metalloporphyrins by dint of their unique spectroscopic properties and the capability to 
undergo redox reactions appear to be a very promising tool for molecules of biological 
origin labeling.
The assumption of presented study was to investigate the properties of metalloporphyrins 
in terms of their potential usage as proteins markers. For this purpose a number of 
derivatives of tetraphenylporphyrins and octaethylporphyrins, combined with various 
metals (Co(III), Cr(III), Fe(III), Mn(III), Sn(IV), Zn) was electrochemically analyzed. 
The influence of such factors as the material of working electrode, applied solvent 
and supporting electrolyte was examined. The effect of different counterions (borates, 
bromides, iodides and perchlorates) on the obtained signals was observed, as various 
ions interacted differently with porphyrin rings or metal ions contained in their structure.
Subsequently, the protein impact on the derived signals was evaluated (a shift of the 
potential and the signals intensities). In the role of model proteins bovine serum albumin 
(BSA) and chicken egg albumin (CEA) were employed. Attention was paid to shift of the 
potential and the signals intensities.
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Various surface modifications have been applied to titanium and titanium alloys implants 
to improve their corrosion resistance and biocompatibility1. In this work Nitinol surface 
was modified with bioactive, bone-like hydroxyapatite coatings (HA), obtained by two 
deposition steps: electrochemical and chemical. Each deposition step has individual 
formation mechanism and deposited films possess different protection and biocompatible 
(bioactive) properties. The kinetics of the first step, nucleation of HA precursor film 
was studied in situ using chronoamperometry (CA) and cyclic voltammetry (CV). The 
morphology, microstructure and barrier properties of HA coatings were characterized 
by field emission scanning electron microscopy (SEM) and electrochemical impedance 
spectroscopy (EIS). The chemical composition was examined using energy dispersive 
X-ray spectroscopy (EDS) and Fourier transform infrared spectroscopy (FTIR).
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