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Abstract: Solid dispersion, a dispersion system in which drug molecules are highly dispersed in carrier
materials, has been commonly used to improve the solubility and dissolution rate of poorly soluble drugs. The
miscibility between drug and carrier is crucial to improve the dissolution performance and stability of solid
dispersion. Therefore, the selection of carrier types and the optimization of drug loading are very important. In the
current study, the solubility parameter method and Flory-Huggins theory were used to predict the miscibility
between olaparib (OLP) and different carriers (VA64, Soluplus, Plasdone S630 and Kollidon K29/32). Besides, the
carrier material with good miscibility was experimentally screened by differential scanning calorimetry (DSC). The
optimum of drug-carrier ratio was further performed based on the miscibility phase diagram of drug and carrier.

Wik H #1: 2021-08-31; 1181 H 1: 2021-09-30.

FLWH: E R A AR RS R H (82074029, 82104401); Hh [ 1+ )5 56 4 % B 5 H (2020M671665, 2021M693517); [ 5% 24 & s B A% 1L JR) 24 i s 4

QTS VAN B4 T H (3342100010); H 4k i A% 4> BE B I H (2632021ZD15).
*WIAE# Tel: 13915957175, E-mail: silence_gs@163.com
DOI: 10.16438/j.0513-4870.2021-1261



AP RS At TV PR P 2 B R 7 A i R 10 P 0 1 B P ) [ - A - 1487 -

Theoretical calculation and experimental evaluation showed that the miscibility of OLP and VA64 was the best,
and the drug loading of 30% could meet the requirements of large drug loading and physical stability. Polarizing
light microscope, X-ray powder diffraction, DSC and laser confocal Raman spectroscopy exhibited that OLP was
amorphous form in the solid dispersion system. Powder dissolution test demonstrated that the solid dispersion
showed significantly enhanced dissolution rate in comparison to crystalline OLP. In this study, theoretical
calculation and experimental evaluation were used to screen the types of carriers and optimize the drug loading,
which provides an efficient strategy for the selection of carrier and the amount used in solid dispersion.
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Table 1  The solubility parameters of olaparib (OLP) and different

carriers. APl: Active pharmaceutical ingredient; S630: Plasdone
S630; PVP K29/32: Kollidon K29/32

O A0l
APl/polymer  5/MPa”* g /MPa”* 5,/MPa"” M;‘;'m MF‘;'/Z
oLpP 233 11.9 11.2 285 /
VAG4 21.7 9.5 9.0 253 3.2
$630 208 1038 9.1 25.2 33
PVPK29/32 1738 11.4 75 224 6.1
Soluplus 185 109 102 238 5.0
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Figure 1 Differential scanning calorimetry (DSC) thermograms
of OLP and different physical mixtures: OLP + PVP K29/32, OLP +
$630, OLP+Soluplus, OLP+VA64 (30%, w/w)
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Figure 2 DSC curves of physical mixtures containing OLP and

VVA64 at different ratios (w/w)
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Figure 3 Plot of AG_,/RT as a function of drug volume fraction

for OLP and VA4 at different temperatures
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Figure 4 Phase diagram of OLP-VA64 binary system based on
Flory-Huggins (F-H) theory. The red curve represents the solubility
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representing a metastable state; zones E and F are below the
spinodal curve, which indicating an unstable state
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Figure 5 A: PLM photograph of OLP-VA64 extrudate. Scale bar: 50 um. B: DSC thermograms. C: X-ray powder diffraction (XPRD)
patterns. D: Raman spectra of OLP, VA64, OLP+VA64 physical mixture (PM) and OLP+VA64 extrusion (30%, w/w)
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