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Effect of type of carrier material on the in vitro properties of solid
dispersions of progesterone
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Abstract: This study investigated the effect of different carrier materials on the in vitro properties of progesterone
solid dispersions. The solid dispersions of the insoluble drug progesterone were prepared by hot melt extrusion
technique using rheological properties as the index of investigation, and the in vitro properties of the solid disper-
sions were characterized. Scanning electron microscope revealed solid dispersions with rough surfaces and
agglomerated microstructures into irregular lumpy particles. Differential scanning calorimetry and powder X-ray
diffraction showed the change of progesterone crystalline form in solid dispersions from crystalline to amorphous
state. In vitro dissolution studies showed that solid dispersions prepared with different carrier materials can
effectively improve the dissolution rate of drugs. The results of the study showed that the type of carrier material
had a significant effect on the in vitro properties of solid dispersions, providing a reference for the study of solid
dispersions in the controlled release of insoluble drugs.
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Figure 1 Chemical structure of progesterone
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Table 1 Solubility parameter of progesterone

Chemical " F, F E, 14
group Aem™mol’ /1" em® mol” /J-mol”  /emmol”
CH, 3 420 0 0 335
CH, 8 270 0 0 16.1
CH 4 80 0 0 -1.0
C 2 =70 0 0 -19.2
=CH 1 200 0 0 13.5
C=0 2 290 770 2 000 10.8
C= 1 70 0 0 =55
3 / 4450 1185 800 4000 216.5
J / 20.55 5.03 4.30 /
Table 2 Solubility parameters of progesterone and different
carrier materials
Drug and carrier material 0/MPa'? AS/MPa'?
Progesterone 21.59 -
Eudragit RS PO 20.37" 1.22
PVP VA64 21.10™ 0.49
Soluplus 23.40" 1.81
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Figure 2 Rheological temperature sweep of progesterone and different carrier materials. A: Progesterone; B: Eudragit RS PO and proges-

terone/Eudragit RS PO (30 wt%) physical mixture; C: PVP VA64 and progesterone/PVP VA64 (30 wt%) physical mixture; D: Soluplus and

progesterone/Soluplus (30 wt%) physical mixture
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Table 3 Parameters setting of hot melt extrusion

Drug Temperature  Torque

Carrier material loading/% JoC % Appearance
Eudragit RS PO 30 145 12 Transparent
PVP VA64 30 150 11 Transparent
Soluplus 30 140 13 Transparent
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Figure 3  Scanning electron micrographs of progesterone with different carrier materials after hot melt extrusion. A, D: PRG-PVP VA64
solid dispersion; B, E: PRG-Soluplus solid dispersion; C, F: PRG-Eudragit RS PO solid dispersion. PRG: Progesterone
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Figure 4 DSC curves of PRG-Soluplus physical mixture, PRG-
Soluplus solid dispersion, Soluplus, PRG-PVP VA64 physical mix-
ture, PRG-PVPVA64 solid dispersion, PVP VA64, PRG-Eudragit
RS PO physical mixture, PRG-Eudragit RS PO solid dispersion,
Eudragit RS PO and PRG. DSC: Differential scanning calorimetry
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Figure 5 Powder X-ray diffraction patterns of PRG-Soluplus
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Figure 6 A: FT-IR spectra of PRG-Eudragit RS PO physical mix-
ture, PRG-EudragitRS PO solid dispersion, Eudragit RS PO and
PRG; B: FT-IR spectra of PRG-PVP VA64 physical mixture, PRG-
PVPVAG64 solid dispersion, PVP VA64 and PRG; C: FT-IR spectra
of PRG-Soluplus physical mixture, PRG-Soluplus solid dispersion,

Soluplus and PRG. FT-IR: Fourier transform infrared spectroscopy
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Figure 7 A: Dissolution profiles of PRG, PRG-PVP VA64 physical mixture, PRG-Soluplus physical mixture, PRG-PVP VA64 solid disper-

sion and PRG-Soluplus solid dispersion; B: Dissolution profiles of PRG, PRG-EudragitRS PO physical mixture and PRG-EudragitRS PO

solid dispersion
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