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Inhibitory Effect of Polymer on Solid Dispersion against Crystallization
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Solid dispersion is recognized as promising formulation technology to improve solubility
and bioavailability of poorly soluble compounds. However, its practical application for commercial
products is still challenging because of its physical/chemical instability. It is very important to
know why polymers in solid dispersions stabilize amorphous compounds for coping with challenges.
Although stabilization mechamisms of polymer in solid dispersions have been reported, their
details are still need to be investigated. In this review, the study results investigating the effets
of polymers in solid dispersions agaist crystallization are introduced to establish theoretical
rationale for selecting appropriate carriers of solid dispersions in formulation development of
pharmaceutical products.
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Fig.1 Photomicrograph of crystals grown from

amorphous felodipine prepared by spin coating
method.
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Fig.2 Nucleation rate as a function of polymer content
(w/w %) in solid dispersions stored at (a) 0 %
RH and (b) 75 % RH. felodipine with PVP (@),
HPMCAS (A) and HPMC ().
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Fig.3 Infrared spectra of felodipine/polymer solid

dispersion in the NH stretching region (3150 ~
3450 cm~'). Felodipine with (a) PVP, (b)
HPMCAS and (¢) HPMC.
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Fig.4 Infrared spectra of solid dispersions of felodipine

with 25 % of HPMC showing the NH stretching
region (3150 ~3450 cm ') following exposure
for various periods of time (up to 7 weeks) to
25°C 75 % RH. Felodipine with (a) PVP, (b)
HPMCAS and HPMC (c). Residual moisture was
removed from samples prior to analysis.
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Fig.5 T, values for dry solid dispersions and solid
dispersions stored at 75 % RH as a function of
polymer content (w/w %). Open symbols are
for samples stored at 0 %RH, closed symbols
are for samples stored at 75 % RH. PVP (circle),
HPMCAS (triangle) and HPMC (diamond). Error
bars represent the standard deviation, n = 3.
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Fig.6 Difference in T, values (AT, ) for dry samples
and samples exposed to 75 % RH as a function
of polymer content (w/w %: open symbol) and
the amount of absorbed water (w/w %) in solid
dispersions as a function of polymer content (w/w
%: closed symbol). PVP (circle), HPMCAS
(triangle) and HPMC (diamond). The insert data
for low concentrations of polymer.
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Fig.7 Nucleation rate as a function of 7. Symbols

indicate the type of polymer in solid dispersions;
PVP (circle), HPMCAS (triangle) and HPMC
(diamond) and polymer content; 7 % (open),
15 % (grey) and 25 % (black). Error bars
represent the standard deviation, n = 3.
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Fig.8 Nucleation rate as a function of water content

(w/w %). Symbols indicated the type of polymer
in solid dispersions; PVP (circle), HPMCAS
(triangle) and HPMC (diamond) and polymer
content; 0 % (amorphous felodipine) (X), 7%
(open), 15 % (grey) and 25 % (black). Error bars
represent the standard deviation, n = 3. The solid
line represents the linear-regression curve (R?
values are 0.9942 (0 % polymer), 0.8463 (7 %
polymer), 0.8873 (15 % polymer) and 0.8592 (25
% polymer). represent the weight percentage of
PVP in the solid dispersion.
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Fig.9 Photomicrographs

of crystal grown from
(a) without

polymer; (b) with 3% of PVP solid dispersion.

amorphous felodipine at 22T;
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