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Preparation and in Vitro Cell Uptake of Curcumin Nanoparticles
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Abstract: Herein, curcumin (Cur) was encapsulated into poly(lactic-co-glycolic acid) (PLGA) nanoparticles to improve the
water solubility of Cur, and the formulation was optimized by single factor experiments. The surface of PLGA nanoparticles
was modified by human transferrin (Tf) to improve the absorption efficiency of active substances by intestinal cells. Our
findings indicated that the optimal preparation method for Cur-PLGA-NP was solvent volatilization and mixing the oil phase
with the aqueous phase at a volume ratio of 1:2.5, the optimal loading ratio was 1:15, and the optimal mass concentration
of emulsifier F68 was 0.3%. The uptake of Tf-modified PLGA nanoparticles (Tf-NP) by human colon cancer cell line
HT-29 cells was significantly higher than that of the control, indicating that both the loading efficiency of Cur and its
absorption by intestinal cells were significantly improved by using Tf-NP as a delivery vehicle for Cur. In summary, the
absorption efficiency of Cur can be improved by modifying Cur-loaded PLGA nanoparticles with Tf, which provides a
reference for the design of delivery systems for active substances with poor water solubility.
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10 minBE 02 WULEBRAEBH MW Cur, LEBER
12 000 r/min. 10 min®&C¥EE3 IRLL LR 2 RIIF68, X
£ Z9KRLRI 45 Cur-PLGA-NP,
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Fig.1  Screening of Cur-PLGA-NP preparation methods
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Fig.2  Optimization of the formulation of Cur-PLGA-NP
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MARFRE ST FRS . WnE2D R, F68 i & 4 e
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Fig.3  Schematic preparation of Cur-loaded and

protein-modified nanoparticles
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Table2 Loading rates and particle sizes of nanoparticles

FE il T % K% /mm PDI
PLGA-NP 101.90+1.89 0.10%0.01
Cur-PLGA-NP 5.58+0.09 103.40+0.34 0.06+0.03

W2 7~, PLGA-NPIKI{£E101 nm/ 47, Cur-
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Fig.4  Characterization of Cur-loaded nanoparticles
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Fig. 5 Characterization of protein-modified nanoparticles
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