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Progressively frozen condensation crystallization of oxiracetam
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Abstract: It is found that direct freeze-drying method is not applicable to oxiracetam because of long time and
poor product quality. In this paper, MS software is used to calculate the molecular interactions between additive
(sorbitol) and different crystal surfaces of oxiracetam. These values are very small and could be neglected.
Experiments also show that the crystal form and morphology are independent of sorbitol in freeze-drying process.
Analyzed by differential scanning calorimetry and hot-stage microscopy, glassy sate of oxiracetam prescription is
identified during original prefreezing process, against sublimation of water molecules. Therefore, we propose a
gradual congelation crystallization technology to change the crystal state of sorbitol, congeal every component and
separate them in microcrystalline. According to results of larger scale experiments, this new technique greatly
shortens the time required and improves the product quality.
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Fig.1 Chemical structure of oxiracetam
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Table 1 Crystal structure data of oxiracetam

Parameter Data

chemical formula CeH 0N6O2

formula weight 158.16 g * mol™

crystal system orthorhombic

crystal space Pca2,

lattice parameters a=0.88294 nm
b=0.71673 nm
¢=1.13340 nm

a=90.00°

£ =90.00°

y =90.00°

z 4
volume 0.71725 nm’

density 1.465g * cm™
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Fig.2 PXRD patterns of oxiracetam
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Fig.3 Main crystal surface of oxiracetam
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Table 2 Interaction energy of sorbital on oxiracetam
crystal surface

Crystal face Einteraction/kJ * mol™! Eyan der waat/kJ * mol™
100 -220.9 —67.4
010 -179.2 —54.7
001 -71.39 -82.99
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Fig.4 PXRD patterns of freeze-dried product of oxiracetam
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Fig.5 Raman patterns of freeze-dried product of oxiracetam
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Fig.6 Hot-stage microcopy pictures of glass state

prefreezing process
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Fig.7 DSC curve of glass state prefreezing process
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prefreezing process
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