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Many of holmium and yttrium complex compounds of both organic and inorganic 
origin have been studied recently from the point of view of their radiopharmaceutical 
behavior. Complexes with 166Ho (T1/2=26.8 h, E•max=1.85 MeV) and 90Y (T1/2=64.1 h, 
E•=2.28 MeV) can be either directly used as pharmaceutical preparations or they can 
be applied in a conjugate form with selected monoclonal antibody. Appropriate 
bifunctional chelation agents are necessary in the latter case for indirect binding of 
monoclonal antibody and selected radionuclide. 
DTPA (diethylenetriaaminepentaacetic acid), DOTA (1,4,7,10-tetraazadodecane-
N,N´,N´´,N´´´-tetraacetic acid)) and, in particular, their derivatives, e.g. H3DO3A 
(1,4,7,10 tetraazacyclododecane-1,4,7-triacetic acid) have been shown as potential 
candidates favorable for formation of conjugates with a character desirable for 
radiopharmaceutical applications. 
Description of the radionuclide-ligand-monoclonal antibody system requires 
understanding of a character of relations among all constituents of studied 
conjugates. 
Our present study has been focused on the characterization of radionuclide (metal) – 
ligand interaction using various analytical methods. Electromigration methods 
(capillary electrophoresis, capillary isotachophoresis), potentiometric titration and 
spectrophotometry have been tested from the point of view of their potential to 
determine conditional stability constants of holmium and yttrium complexes. 
A principle of an isotachophoretic determination of stability constants is based on the 
linear relation between logarithms of stability constant and a reduction of a zone of 
complex (owing to the zone bleeding phenomena). The experiments were carried out 
using following set of electrolytes: 20 mmol/L HCl buffered by glycine at pH = 3.1 was 
used as the leading electrolyte; the terminating electrolyte contained 20 mmol/L 
ammonia solution buffered by acetic acid at pH = 4.8. 
For the calculation of thermodynamic constants using potentiometry it was necessary 
at first to determine the protonation constants of acid. Those were calculated using 
the computer program LETAGROP Etitr from data obtained by potentiometric 
acid-base titration. Consequently, the titration curves of holmium and yttrium with 
studied ligands and protonation constants of corresponding acid were applied for the 
calculation of metal-ligand stability constants.  
Spectrophotometric determination of stability constants of selected systems was 
based on the titration of holmium and yttrium nitrate solutions by Arsenazo III 
following by the titration of metal-Arsenazo III complex by selected ligand. Data 
obtained have been evaluated using the computation program OPIUM. 
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Results obtained by all analytical methods tested in this study have been compared. 
It was found that direct potentiometric titration technique could not be used to 
determine the metal-ligand stability constants in case of DOTA complexes because 
the formation of those is extremely slow. Capillary isotachophoresis, on the other 
hand, provided valuable complexation data. 
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