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Nowadays, solid dispersions have been widely investigated to improve the solubility of poorly water-
soluble drugs, and a-glucosyl rutin (Rutin-G), a new solid dispersion carrier, has been attracting an
attention. Carbamazepine (CBZ) was used as a model of poorly water-soluble drugs, and CBZ/Rutin-G
solid dispersion was calculated by molecular dynamics simulation under the conditions based on
experimental data. The glass transition temperature obtained by the simulation almost agreed with
the experimental one, declaring the success of solid dispersion simulation. Besides, fragment molecular
orbital calculation indicated that not only hydrogen bonds but also hydrophobic interactions between

CBZ and Rutin-G contributed to the stabilization of solid dispersion.
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Fig. 1. The chemical structure of Rutin-G.
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Fig. 2. The initial structure of CBZ/Rutin-G

mixture.
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Fig. 3. Different protocols using in MD simulation.
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Table 1. The average system volume depending cooling

rate during equilibration process (n=3, mean+S.D.)

Cooling rate (K/ns) Volume (nm?%)
300 104.8+£0.3
30 103.9+0.8
10 102.7+£0.6
5 103.2+£0.2
3 102.3+£0.4
1.5 102.1+£0.2
1 102.4+£0.2
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Fig. 4. Percentage for different hydrogen
bonding sites of Rutin-G with CBZ in solid
dispersion (n = 3, mean meantS.D.).
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Fig. 5. The average interaction energy between
CBZ and different fragments (n = 50).
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