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microsphere and its inhibitory effects on cancer cells
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Abstract: SeMet/CS Nanocomposite microspheres were prepared by using emulsion crosslinking with Se-
Met as a core material and chitosan(CS) as a wall material. The work in this paper focused on the indi-
cators of microspheric form, drug-loading rate, entrapment efficiency and slow-release property using
the single-factor and orthogonal test to optimize the preparation technology. During the processes, a
scanning electron microscope, a Fourier infrared spectrometer, a thermal analyzer and double-channel a-
tomic fluorescence were applied for detection, analysis and characterization. Furthermore, in vitro tests,
such as for the selenium-releasing property and anticancer activity, were studied for the prepared seleni-
um microsphere. The data indicated that the SeMet/CS microsphere prepared under the optimum condi-
tions of 0.1% dosage and 2% dosage of crosslinking agent were crosslinked at 50 °C for 10 min. The ob-

tained SeMet/CS microspheres exhibited superior features, with an excellent morphology and an embed-
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ding ratio and drug loading of 31.94% and 0.59%, respectively. They displayed excellent sustained-re-

lease capability in an SBF model. Regarding anticancer activity, they showed a significant inhibitory

effect on MCF-7 human breast cancer cells, and there was a positively correlated between the inhibition

rate and the content of selenium in the sustained-release liquid. The SeMet/CS microsphere can effec-

tively avoid a burst effect for selenium, allowing a controlled selenium dose. Thus, it can be used in sel-

enide or selenium supplements for further application in medical, food and fine chemical industries.
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Fig. 1 Effects of different variable levels on the encapsulation efficiency of SeMet/CS microsphere
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i LTk, IERMRALE e 45 A B, C
Dy, HP 0. 1% #2455 .0, 2mL sg B¢ ) .50 °C
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K1 SeMet/ CSHWHKEZ KB AERER (L, (3'))

Tab.1 Orthogonal experimental scheme (L, (3")) and its results of SeMet/ CS microsphere
i 2ipe I JH = [ b 3 32 [ 15 1) i d R
RN ass
A B C D 1 2
1 1€0.1%) 1¢0.1 mL) 1(50 C) 1(10 min) 0.3121 0.3208
2 1 2(0.2 mL) 2(60 C) 2(20 min) 0. 2847 0. 2800
3 1 3(0.4 mL) 3(70 C) 3(30 min) 0.2674 0. 2691
4 2(0.2%) 1 2 3 0. 2585 0. 2867
5 2 2 3 1 0.2901 0.2932
6 2 3 1 2 0. 3099 0.3119
7 3(0.4%) 1 3 2 0.2042 0.2082
8 3 2 1 3 0. 2457 0.2497
9 3 3 2 1 0.2981 0.2757

&2 SeMet/ CSRIKEZIKBWH EZSHT

Tab. 2 Orthogonal test and variance analysis ofSe-
Met/ CS microsphere
A% M Fn Al ¥y F Sig.
Wi A 0.008 2 0. 004 47.472  0.000
L HE B 0.002 2 0. 001 10.690  0.004
EALIEEE C 0. 004 2 0.002 26.040  0.000
[EfLBf ] D 0. 005 2 0.002 28.682  0.000
"% e 0. 001 9 7.979E-005
it 1.389 18
FIE AT 0.019 17

£3 AETEX SeMet/ CS KB HEZ IMH
Duncan ZELL B E R

Tab. 3 Effects of different variables on the encapsulation
efficiency of SeMet/ CS microsphere through the
Duncan multiple comparison

Subset
B & B HoKF N
1 2
0.1 6 0. 2890
e A% 0.2 6 0.2917
0.4 6 0. 2496
0.1 6 0. 2651
22T 7
& B(mL) 0.2 6 0.2739 0.2739
0.4 6 0. 2887
50 6 0.2916
[ £k
60 6 0. 2806
& CCC)H
70 6 0.2554
6 0.2983
[# Ak i -
i DC(min) 20 6 0.2665
40 6 0.2628
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3, 3420 ecm™ ' H-OH M 45 2 35, 1650 ecm™ '
C=0 Y25 P 3h (kR 5D o 2% Ak 1 21 A1 W S0 AH X
55, U & Ok i e BB R R 1 e B
b RIS R ) B 2 TR R YIS

i SeMet [ 21 4h &% (i 28 D a0, 7E 1600
~400 em Y B 28 A T 4 BT A 2140 W g, i
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TR B . 7E SeMet S ER 09 20 40 B 3 A 1 40
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TEAER) SeMet.
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(@)

(d) (e)

B4 =B Mk td THEEF SEM R, (DA RELFEHER; (DE oM
SEM B ; (c)SeMet/ CS R X5 R #AE ; (d)SeMet/ CS # 3k % # 37 SEM A ; (e)SeMet/
CS k% #% )% SEM A
Fig. 4 Pictures of optical microscope and SEM for blank and SeMet/ CS microsphere: (a) optical mi-
croscope picture of blank microsphere; (b) SEM picture of blank microsphere; (c¢) optical mi-
croscope picture of SeMet/ CS microsphere; (d) SEM picture of SeMet/ CS microsphere; (e)
SEM picture of SeMet/ CS microsphere after sustained release

[f CS AL, 25 FfBRAE 1690~1640 cm '5ig
Bl JTJC W i, YA I e B A C=N
W S0 L X 3R R T Rk Y A2 B Al R R AR
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Fig. 5 IR curves of raw materials andSeMet/CS mi-
crospheres before and after sustained Se re-
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Tab. 4  Percentage inhabitations of samples against the
growth of human breast cancer cell MCF-7 for
24, 48 and 72 h
20 58 4 1R R )
PG
24 h 48 h 72 h
25 R 0 0 0
SeMet(1g/ml)
50 13.92+0.34%  16.5340.72*%  14.41+0.41%
100 33.80+0. 41 40, 23+0.57%  38.61+0.20*%
200 59.99+0. 07 65.85+0. 18  62.4540. 36
ORI
SeMet &
(pg/ml)

37.28 (0.5 h) 8.62+0.02% 9.76+0.07% 9.49+0.00%

93.91 (3 h) 24.74%0.05%  26.4840.42%  24.38+0.01*

122.62 (10 h) ~ 26.1640.05%  29.59=+0.22%  28.78+0.01 %

145.56 (50 h)  29.41+0.06%  32.62+0.24*%  30.71%0.01*%
0.1 yg/mL -
P 9.68% 81.76% 80. 07
SAZHE 7

T HE PN IRAML, 225 83 (P<<0.0; = 5 HMEN K
HAHLE . 22 57 B3 (P<<0. 0D
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