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Theoretical Study of the Dynamic and Electronic
Behavior Letrozole NanoparticlesLoading on Poly
(2-Ethyl-2-Oxazoline) Surface

B. Shokr Chalaki’, G. Bagheri*?, F. Azarakhshi *
IDepartmendf Pharmacetical Chemistry ShahryaBranch,Islamic Azad University, Shahryar]ran.
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Abstract: In this study, the effects of electonic asymmetryand bipolarbipolar interactionson the
structurd propertiesand reactivity of letrozolein the presencef polymer polymer (2-ethyl-2-oxazoline),
using quantum mechanical calculations of Density Functional Theory DFT was studied at the
computationakheoreticallevels of B3LYP andthe 6-31G * baseseries. Of all the directionsstudiedfor

drug-polymerinteraction the beststructurewith minimal energywasobtained.The amountsof adsorption
energyobtainedin the gasphaseare-63.86kcal per mole andin the solventphaseis -5.600kcal/mole,
which indicatesthat the adsorptionreactionis thermaland can be performedin termsof energyin both

phases.The valuesof changesn the free energyof Gibbs (qiG) , enthalpychanges(gH) and entropy
changegqgs) betweerthe drug-polymermixturewith the drug andpolymerprimarycompoundsn the gas
phaseare: -5.830, -4.687 and 0.035 kcal /mol. The valuesof changesin the free energyof Gibbs of

reaction(qis reaction, €nthalpychangesf reaction(qH reaciop andentropychangeof reaction(S reaction)

in thereactionof drugandpolymerin the solutionphasearerespectively-6.794,-4.163and-0.036kcal

/mol. In the following, the resultsof IR drug, polymeranddrugpolymercomplexspectravereexamined
and the observedconvergencebetweenexpermental and theoreticaldata indicatesthe accuracyof the

calculationsandthe theoreticaimethodcanbe citedasavalid method.

Keywords: fiLetrozole, fAdsorptionenergy, AiPoly (2-ethyl-2-oxazoline)o, AiDensityfunctionaltheory(DFT) o,
AThermodynamidunctionab.
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