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Extended Abstract 
Nanotechnology is rapidly growing form of modern technology, which have been widely researched and the 

development of a drug [1-2]. Picolinic acid is interesting to the pharmaceutical industry because of interaction with metal 

ions in the body [3-5]. Copper nanoparticles (Cu NPs) are also used in consumer products which humans can exposed in 

their bodies [6-7]. In this study, the interactions between picolinic acid with copper (II), sodium (I) and CuNPs were 

studied by using the B3LYP/6-31G (d,p) method. The structures, position of the O-O bond and  N-O bond, the binding 

energy of the complex ratios of picolinic acid to metal ions of copper (II) or sodium (I) in the ratio of 1 : 1 were 

investigated in this study. The result show that the picolinic acid and copper (II) at the position between N-O bond with the 

binding energy of -493.838 kcal/mol, which is found to be more stable than the position between O-O bond. However, the 

binding energy of picolinic acid and sodium (I) at the position between the O-O bond was estimated to be -155.501 

kcal/mol and more stable than  the position between N-O bonds due to  the decreasing energy calculation. Therefore, 

copper (II) is more specific than sodium (I) with picolinic acid.  In addition, the comparison specificity between picolinic 

with copper (II) and copper nanoparticles. The result show that the picolinic acid and copper nanoparticles at the position 

between N-O bond, found to be more stable than the position between O-O bonds with the binding energy of -5850.242 

kcal/mol. Due to the fact that CuNPs are smaller than copper (II) and show the best specificity and ability to bind the 

picolinic acid. 
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