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In—-vitro Studies on Anticancer Activity and Cellular Uptake of Curcumin Nanosuspensions

BI Chao, WANG Yancai, CHEN Xiuping, ZHENG Ying (State Key Laboratory of Quality Research of Chinese
Medicine, Institute of Chinese Medical Sciences, University of Macau, Macau 999078, China)

Abstract: Objective To develop curcumin nanosuspensions (CUR-NS), and to study the anticancer activity and
cellular uptake in vitro. Methods CUR-NS was prepared by anti-solvent precipitation method. Characterisation of the
CUR-NS was investigated by dynamic laser light scattering and atomic force microscope. Cytotoxicity was evaluated by
MTT assay in MCF-7 cells. High performance liquid chromatography (HPLC ) was used for quantitative cellular uptake
of curcumin solution and CUR-NS. Results CUR-NS with PVP as the stabiliser were successfully prepared. The mean
particle size, polydispersion index and zeta potential values of CUR-NS were (69.65 + 0.50)nm, 0.34 +0.03, and
(-8.67 £0.26) mV, respectively. CUR-NS particles looked like sphere under atomic force microscope, and the
particle diameter was in accordance with the results showed by grainsize analyzer, with good dispersibility while without
polymerization or adhesion. A short—term stability study showed that CUR-NS were physically stable after storage at 4°C
for over one month. The half maximal inhibitory concentration (ICs)) values of curcumin solution and CUR-NS were
(44.09 £0.93) and (36.23 + 0.58 )uwmol- L™, respectively, indicating that CUR-NS were superior to curcumin solution
in terms of in—vitro anticancer activity. Compared with curcumin solution, CUR-NS showed significantly higher cellular
uptake. Conclusion CUR-NS can be used as a potential delivery formulation for curcumin with enhanced anticancer
activity and cellular uptake.
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Figure 1  Particle size distribution of the CUR-NS

32 ANEAPESCE: N 3 R, 24 h NEE R
FI CUR-NS Xt MCF-7 4 e i3 g8 5 A il e . 7]
Bt Bt R S G, 20 A SR TR, BRI DR
ZY AR TR L0 MCF—7 200 it f 338 B 1) 5 B0 A 48 7 ok



] |cm K

P SR 2013 F 7 A% 24 55 4 B

*419-

Wﬂ_/l_/, 18.6 nm

b. 3D HE
B 2 CUR-NS EFHEBHRENE

Figure 2 CUR-NS imaged using an atomic force microscope
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Figure 3 Cytotoxicity of free curcumin and CUR-NS in MCF-7
cells for 24 h
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Figure 4 Quantitative cellular uptake of free curcumin and CUR-

NS measured by HPLC method
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