
ISSN : IJCMI

Volume 1 • Issue 2 • 1000137

January, 2014

Clinical Image

http://dx.doi.org/10.4172/ijcmi.1000137

International Journal of 
Clinical & Medical Imaging

Title : 99Tc NMR as a Promising Technique for Structural Investigation of Biomolecules
Daiana T. Mancini1, Eugenio F. Souza2 , Melissa S. Caetano1 and Teodorico C. Ramalho1*
1Department of Chemistry, Federal University of Lavras, 37200-000 Lavras, Minas Gerais, Brazil
2Department of Chemistry, Federal University of Rio de Janeiro, 21941-909 Rio de Janeiro, Brazil

*Corresponding author: Derek C. Ramalho, Federal University of 
Lavras, Campus – UFLA, Department of Chemistry , 37200-000 , 
Mines-MG – Brazil, Tel: +55-35-9922-0350; Fax: +55-35-3829-
1271; E-Mail:  teo@dqi.ufla.br 

The breast cancer is one of the major health problems of the western world. Currently, drugs containing radionuclide, denominat-
ed radiopharmaceuticals, are used frequently in nuclear medicine for the diagnosis or therapy of cancer and various other diseas-
es. In fact, a large number of different classes of radiopharmaceuticals can be employed. Among them, one of the most commonly 
used is based on Technetium (Tc) metallic complexes, highlighting the nuclides 99Tc and its metastable nuclear isomer 99mTc. 
Within this context, in 2006 Tzanopoulou et al. synthesized the (99mTc)(CO)3(NNO) complex conjugated to the antitumor agent 
2-(4’-aminophenyl) benzothiazole (ABT). The phenyl benzothiazole (PBT) compounds show antitumor properties and are highly 
selective. The original lead compound in this series, ABT, exhibits nanomolar in vitro activity against certain human-breast can-
cer cell lines. Its chemical activity is connected to docking properties of this molecule to the protein Phosphoinositide 3-kinase 
(PI3K). We have calculated the 99Tc NMR chemical shifts of the complex in different environments vacuum, solution and protein, 
using the density functional theory, DFT- level BPW91/aug-cc-pVTZ for the Tc and BPW91/IGLO- II for the other atoms. The 
results highlight that the 99Tc NMR spectroscopy can be a promising technique for structural investigation of biomolecules, at 
the molecular level, in different environments.
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