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Influence of crystal habit on oxidation stability of simvastatin
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Abstract: Objective To study influence of crystal habit on the oxidative stability of simvastatin. Methods Different crystal habits
of simvastatin were recrystallized from solvent mixtures with different polarities. The oxidation stability was characterized by electron
paramagnetic resonance spectroscopy (EPR). The oxidation sites were calculated by density functional theory (DFT). The crystal
planes were detected and analyzed by polycrystalline X-ray diffraction (PXRD). Results Lamellar and rodlike crystal habits of
simvastatin | crystal form were prepared. EPR results showed that rodlike crystal habit have better oxidation stability. DFT calculation
showed that the oxidation site of simvastatin was on the hexahydronaphthalene fragment of simvastatin. PXRD results showed that the
lamellar crystal habit exposed more oxidation sites than the rodlike crystal habit. The proportion of exposed active oxidation sites in
the two crystal habits was different. The more active oxidation sites were exposed, the more unstable the crystal habit was. Conclusion
An efficient and nondestructive EPR method for measuring oxidation stability has been developed. This experiment provides a new
idea and method for the related research of drug crystal habit.
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H2 Eragic (Hartree) ABDE/(kcal-moL ™)
H23A —1350.699 1 0.0
H22 —1 350.687 2 7.5
H4A —1 350.698 6 0.3
H20 —1350.708 7 —6.0
H21B —1 350.689 6 6.0
H8A —1350.716 1 -10.6
H1 —1350.692 4 4.2

a-AERL A HEFId 4 kEE 5 (Lcal=4.20)
a-the names of H atoms at different sites are from Fig. 5 (1 cal=4.2 J)
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