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Construction and Evaluation of Multiple Responsive
Microspheres Based on Cur-NLCs

LIU Dian, FENG Jin, LI Chunyang
(Institute of Agro-product Processing, Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China)

Abstract: Nanostructured lipid carriers (NLCs) are an effective means to improve the oral
bioavailability of curcumin (Cur), but the stability and application fields of Cur-NLCs prepared under
conventional conditions need to be studied and explored. The gel microspheres with multiple
responsiveness were constructed by the composite of Cur-NLCs and magnetic gelatin using
electrospray. The particle size, appearance, micromorphology, storage stability, multiple
responsiveness and release characteristics of the microspheres containing different mass fractions of
magnetic gelatin were studied. The results showed that the prepared microspheres were rough
ellipsoid, and the particle size decreased from (231.67+2.82) wm to (175.22+1.96) wm with the
increase of magnetic gelatin mass fraction. Meanwhile, the microspheres had good stability during
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storage, and the retention rate of Cur was generally above 80% after 28 d storage at 4 ‘C . Multiple

response experiments showed that the microspheres were sensitive to magnetic, temperature, acidic

pH and NaCl. The in vitro release test showed that the microsphere had an S-shaped Cur release

curve, and the pH and NaCl of the release medium affected the release behavior of Cur. The research

showed that the constructed microsphere could be an intelligent delivery system with multiple

responsiveness and good stability, showing the practical significance for the expanded application of

Cur-NLCs in the food industry and the development of intelligent delivery system.

Keywords: nanostructured lipid carrier, curcumin, microspheres, stability, multiple responsiveness
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Fig. 8 Particle size variation of microsphere samples under different dispersions

pau:ieiiat pa: el SO SRV
B9 Beads—4 EARAHBEFHALERFMEER G

Fig. 9 Microscope images of Beads—4 under different dispersions
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Fig. 10 Release kinetics and the corresponding Logistic fit parameters of microsphere samples in different dispersions
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Table 1 D, values and the particle size shrinkage perc—
entage of microspheres under the conditions of

dispersion I

—— r—

Beads-0 139.72+1.26° 39.70+1.78¢
Beads-1 145.12+4.85" 28.67+2.11°
Beads—-2 167.64+3.29° 12.89+1.01"
Beads-3 155.63+3.87™ 16.75+1.87"
Beads—4 149.98+1.84" 14.45£1.19"
Beads-5 170.13£2.08¢ 5.34+0.72
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