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Aim of the study: The aim of the study was to assess the ability of cucurbit[7]uril 
macromolecules to carry the model drug,  N-acetylprocainamide in aqueous solutions. To 
evaluate, the thermodynamic binding parameters such as enthalpy, entropy and binding 
constant were calculated. 

 
Material and Methods: Cucurbit[7]uril, N-acetylprocainamide hydrochloride andSpectra/Por 
dialysis tubing (MWCO 1 kDa) were purchased from Sigma-Aldrich. Water distilled three 
times and degassed were used in all experiments as solvent. Measurements of the thermal 
effects of interactions between the drug and Q7 cucurbituril were carried out using the 
technique of calorimetric titration (VP-ITC MicroCal, USA) under isothermal conditions 
(25°C). There was titrated the aqueous solution of N-acetylprocainamide hydrochloride (in a 
cell) injecting batchwise aliquots of aqueous solution of cucurbit[7]uril. The thermal effect 
describing the direct cucrbituril-drug interactions was determined subtracting from the effect 
of mixing the aqueous solutions of both compounds the thermal effects of diluting the drug 
and cucurbituril independently determined. The thermal effects of interactions determine in 
this way were described by means of the model of sequential active sites (Origin MicroCal). 
Using the method of equilibrium dialysis (a two-chamber dialyzer from Harvard Apparatus, 
USA, the chamber total volume: 1 ml), there was also determine the equilibrium distribution 
of N-acetylprocainamide concentration between the aqueous phase and aqueous solution of 
Q7 cucrbituril. The determined bonding isotherm ([Apr]/[Q7] from 0.2 to 2.4 at constant Q7 
concentration) was described by a non-linear regression. 
 
Results: The measurements carried out by static spectroscopic techniques (dialysis) and 

dynamic method of calorimetric titration show that Q7 cucurbituril spontaneously binds the 
antiarrhythmic drug, N-acetylprocainamide hydrochloride, in aqueous medium at room 
temperature. N-acetylprocainamide molecule can attach two molecules of cucurbituril. The 
process of binding the first cucurbituril molecule is stronger and exothermal, whereas binding 
the second Q7 molecule is weaker and edothermal. Both steps are accompanied by an 
advantageous change in entropy. The equilibrium dialysis results show that drug-cucurbituril 
supramolecular complex is formed in aqueous solutions with stoichiometry higher than 1:1. 
The use of Q7 cucurbituril macromolecules as transporters of this and other toxic drugs 
should reduce their toxicity and improve the quality of patient treatment. 
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