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Structural relaxation of amorphous solid dispersion at the surface
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Amorphous solid dispersions provide an excellent way of increasing dissolution rates of
poorly soluble drugs, but there may be concerns about stability. One way of assessing the
stability of amorphous materials is the study of relaxation. In this study the relaxation at the
surface of amorphous solid dispersions (SDs) was evaluated using inverse gas chromatography
(iGC). A SD containing 70% indomethacin and 30 % PVP K30 was prepared by melt quenching.
The SD was put into the iGC and heated to 17 C below Tg for aging, during which decane was
injected repeatedly. The retention volume of decane decreased with aging time, indicating that
the sample relaxed on the surface during aging. During this period of storage no crystallization
was observed by PXRD or DSC. Therefore, it is obvious that the change in this retention
volume is due to the structural relaxation of the amorphous solid dispersion. The data of retention
volume showed a good fit on a Kohlraush-Williams-Watts (KWW) equation and the indicator
of the structural relaxation, 7, was estimated. This value was much lower than that of bulk
relaxation estimated by DSC. Therefore, it can be concluded that the structural relaxation at
the surface happens faster than that of the bulk.
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Fig.1 Dissolution profiles of indomethacin from solid

dispersions (SDs) at pH 4.6 MaclVain buffer.
Paddle rotation speed is 100 rpm. Open: fresh
samples, closed: samples aged at 50°C for 18
days (n = 3).
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Fig.2 PXRD of samples used in this study. From top
to bottom, Indomethacin, PVP, PM (7:3) and SD
(7:3).
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Fig.3 PXRD of SDs during storage at 50C. From bottom
to top, storage period are 0, 2, 4, 6, 9, 12 and
18 day.
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Fig.4 Enthalpy relaxation profiles of SDs over time
(n=3).
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Fig.5 Time course of Vmax (decane) (n = 3).
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Fig.6 Structural relaxation decay functions determined

from DSC and iGC data (aging temperature:
50 C). Open: iGC, closed: DSC. Fitted lines were
estimated from KWW equation.
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