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Preparation of thermosensitive curcumin solid dispersions by hot-melt extrusion
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Abstract: Objective Hot-melt extrusion technique was applied to prepare curcumin solid dispersions, which can improve the
solubility and dissolution of curcumin. Methods Using curcumin as a model drug and Eudragit E PO (EPO) as a carrier, the solubility
parameter method was used to evaluate the miscibilty between the drug and the carrier. Taking the content, crystallinity, and dissolution
of curcumin as evaluation indicators, the single-factor test was used to select the barrel temperature, screw speed, and cooling rate in the
hot-melt extrusion process. The preparation process was optimized and compared with the solvent method and the fusion method. By
means of differential scanning calorimetry, X-ray diffraction, Fourier transform infrared spectroscopy, saturated solubility
measurement and in vitro dissolution test, the solid dispersions prepared by the best hot-melt extrusion process were characterized and
evaluated. Results The best preparation process were as follow: screw speed 100 r/min, barrel temperature 130—160 C, and cooling
mode of liquid nitrogen cooling. Under such condition, the drug was dispersed in the carrier in an amorphous state, and a strong molecular

interaction occurred between the drugs and the carriers. Conclusion Hot-melt extrusion technique can be applied for the preparation
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of heat-sensitive curcumin dispersions, which provides a certain experimental reference for the preparation of heat-sensitive drug solid

dispersions by hot-melt extrusion.

Key words: curcumin; solid dispersion; hot-melt extrusion; heat-sensitive; dissolution
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Table 1 Solubility parameters for Cur, EPO, and Cur-EPO systemes calculated by different group contribution methods

. = Cur EPO Cur-EPO

TE %

5d 513 5h 51 5d 5p 5h 51 (;d 5p 5h 5[

Hoftyzer/van Krevelen 20.09 480 1297 2439 1735 2.02 8.81 19.56 2.74 278 4.16 4383
Hoy 14.83 1294 1282 2349 1336 7.99 729 17.17 147 495 553 6.32
Just 15.26 7.11 1213 20.75 1219 1.89 1026 16.04 3.07 522 187 471




* 4016 * ¢ # % Chinese Traditional and Herbal Drugs 25 493 %5 173 2018 £ 9 A
1004 100+
994
954 984
X X

5] 5 o]
& 90+ K
i I#H 96
= &
854 95j
94

80 T T T T T T T 93 T T T T T T T T T T T T T 1

25 75 125 175 225 25 75 125 175 225
1°C C

El1 Cur M5 EPO (a) FMAEELHIR) Cur-EPO ¥R SHIN) TGA EIiE
Fig. 1 TGA curves of pure Cur and EPO (a) and Cur-EPO physical mixture with different drug loadings (b)
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Table 2 Different operation parameters used in curcumin production of extrudates

] LTI/ C W 33/ (r-min ™) AR R Cur FEL/%
1 120-130-140-140-140-140-140 100 = 95
2 140-150-160-160-160-160-160 100 = 80
3 130-135-140-145-150-155-160 100 = 95
4 130-135-140-145-150-155-160 50 = 92
5 130-135-140-145-150-155-160 150 = 94
6 130-135-140-145-150-155-160 100 & 95
7 130-135-140-145-150-155-160 100 i 95
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Fig. 3 Dissolution curves of Cur-EPO SD under different

parameters
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