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Preparation, characterization and sustained-release property of

Na,SeO;-loading chitosan microsphere
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Abstract: Chitosan was chosen as wall material to prepare the
Na,SeO;-loading microspheres with emulsion-crosslink method.
Then, the microspheres’ appearance, drug loading capacity, encap-
sulation efficiency and its sustained-release property were chosen as
evaluation criteria to optimize the process condition through the
single factor experiments and the orthogonal tests. In addition to
this, the structure of the microspheres was characterized

preliminarily by the scanning electron microscopy (SEM), infrared
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spectroscopy (IR), atomic fluorescence, thermogravimetric analysis
(TG), and its sustained-release property were researched in vitro un-
der the circumstance of the simulated body fluid (SBF) which was
prepared by ourselves. The best process condition to prepare the mi-
crospheres shown by the experimental results were as follow: the
temperature was 65 °C, the concentration of chitosan and sodium sel-
enite was 3% and 0.8% , the dosage of crosslinking agent was 15%.
Under such environment, the appearance of microspheres was pretty
good, its encapsulation efficiency and drug-loading rate was 65.89%
and 5. 05% respectively and the average particle size was about
10 pm. The sustained-release rate of microspheres became stabilized
after releasing for 482 h and its valid sustained-release time could last
for 35 d. This experiment was expected to provide a new way to sup-
ply Se reasonably for the Se-shortage population.

Keywords: chitosan; selenium; microsphere; preparation; sustai-

ned-release
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FEHHH (Chitosan. CS) : il Z Bt BE =900 . LAY
BHEA BRA A 5

WARFRGH L TR R R 1 — T L W 4 A M5 | Span-80 . A1 Ml
Bk TR TE oK 2B R AL B R TR S AR L =K B IR
AW SR G BAEE RS B RR B =% W R AR T e
S at, B E 2 4 A 2R A PR R
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TE Hb 0% F o T A3 50 52 A 56 06 R L B Z AR L T 0.5 26 189
70 RN VA 00 T A6 1) TR B O ) A 2 B Wl o R S K
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Figure 1 Effects of CS concentration on encapsulation
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Figure 2 Effects of Na, Se; concentration on encapsulation
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2.2.1 QWHFONHARMIEE DA E 0y A i
EAC A RTT T L 3.
Hi2 3 AL, & AB.C.D X MER M3 RA B EF

B (P<C0.01) . MG H 2.3 45528 BN 1 X i Bk 2 R
M Duncan £ & 4> #7, 5 Bl Bk R E W R LA A
HAB,Ci D,

2.2.2 AR AR Y IE 38 IR 5
BRI 45 R 22 M W3k 4,

34 4L, HE AB.C.D X MERIY A A B EM
M (P<<0.01) ARG 2.4 DL AR B [ F X Bk 40 & 52
m i) Duncan £ | 43 #fr, °] %0 4k Bk e £ 09 10 fk 4 &
4 ABCD, .

1 R FT A IR [ B AE 8 A7 OE 28 A AR 81 TR
MR dl & 2, 53 3 AsBiCiDy VA B C D, $i2 I GX 22
WA R R AT IR S g, A5 R W3 5.

RS AL IR RS ELAERMYE.
AByCy Dy HIESE A J7 28 19 2008 & AR L A B Ca Dy 4 11
(E N
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Table 1 Factor levels of orthogonal test with emulsion

DAL £ A [ Y

cross-linking method

—— /f AEM  BLMKR C fi)%?ﬁ D 2k
wRE/ % Biht/ % B/ C /%
1 1.0 0.2 45 5.0
2 2.0 0.4 55 10.0
3 3.0 0.8 65 15.0
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Table 2 Scheme and results of orthogonal experimental scheme 1, (3")

B A 5 c b (OEE A HE/ N
1 2 1 2
1 1 1 1 1 33.3 33.5 2.79 2.81
2 1 2 2 2 40.4 40.1 5.25 5.21
3 1 3 3 55.9 55.7 7.50 7.48
4 2 1 2 3 58.0 58.0 1.78 1.78
5 2 2 3 1 61.5 61.2 3.92 3.90
6 2 3 1 2 62.4 62.5 6.60 6.61
7 3 1 3 2 90.8 91.3 1.97 1.98
8 3 2 1 3 69.8 69.7 2.74 2.74
9 3 3 2 1 71.4 72.3 1.96 5.02
"""""""" ki 12945 18245  165.60  166.60
& ko 181.90 171.35 170.10 193.75
j ks 232.65 190.10 208.20 183.55
N R 103.20 18.75 42.60 27.15
k1 15.52 6.56 12.15 14.50
ﬁ ks 12.30 11.88 12.00 13.81
z k3 9.71 19.09 13.38 12.01
T
R 5.81 12.53 1.38 2.11

£33 EXREERMWAEZSH

Table 3 Variance analysis of orthogonal test

M % R A i ¥or F P
A 0.355 2 0.177 24 047.523 0.000
B 0.012 2 0.006 803.119 0.000
C 0.073 2 0.037 4 946.243 0.000
D 0.025 2 0.013 1696.967 0.000
""" w2 eel2x10° 9 73X
AN 1.980 18

R4 EXREERMWAEZSH

Table 4 Variance analysis of result on orthogonal test

EEES 5 A B i R Eobiy F p
0.001 2 0.001 15 431.197 0.000
0.005 2 0.003 71 899.561 0.000
C 7.610X10° 2 3.805X10°° 1037.742 0.000
D 0.000 2 8.654X10°° 2 360.061 0.000
"""" w2 3300X107 9 see7xl0f
Jagill 0.038 18
5 WIEXWHER 2.3 EHH CS HKM R IR
Table 5 Result of test and verify experimentation R LA 4R & 5 22 i il 26 RO BWOK #E 4T SEM. i B 45 4
AL A DT RRE AR S R RS/ R/ WML, ER P SEM K UL 5. IR S W &3, A B;C D,
A RERE  GeegD % % AACB D, 2 J7 5 A P 0 BB A0 47 42 47 RO BRI 4
AiBsCGsD, 0,040 3 62 055.359  52.89 6.21 WL IBZS BT AL By CaDy 25 1 F 1 4 59 1Bk B 42 CRE A2
Az B3Cy Dy 0.040 1 50 510.819 65.89 5.05 4~8 pm) BE/NT AB,CoD, Chifz 9~12 pm) , YA BE

42



F3MEESH 3K

Ui &5 - 20 VTG IR M e SR R IR 4 o R R R RE BT Y

10 pm 10 pm

10 pm
ave. AgBsCaDo 7 M /AN Ok s bod. ABs G Do TR H/
£ €2

B 5 #HAgR¥EMKES SEM B
Figure 5 SEM images for blank and selenium-loaded

microspheres
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2 883.02 cm ! RFEIL AR AE I L1 652.01,1 596.75 cm ' 2
Tk Fic s 1 0 Tk fi S 11 1) 5 AE IR Wi, 1 381,03 em ! BfF I 2
CH; iy C—H WX R dh ¥ ah 06, 1 424.71 cm ™' [ff 3F &
—CH, B2 ¥R Wik, 1 325.76,1 264.26 cm ™' & 7% B0
HC—N MM S, 1 079.74 em ' JF 3T & 50 MY
C—OH 4 4= 3l W Wi g 5 25 1 70 A ROR Y IR 4k 576 R
FEMILL .76 1 079.74 em ™' LT (41 B 250 Bt it £ 08 R A 4 T
B AR LB K, 3 441,03 em ! Ab Y IR AR R R,
2.923.73 em ! ALHBIES AR WO 2 RO AR A D R R R
Az N B HE 1 638.58 cm ' A A A R Y R AC U L X R G
S 0 57 SR 1 0 BE S W JB L Y schif f g W Wiz 0, BT % — 18 5
SR A T AW B s AN Nay SeO; Y IR 3% & A 41 . 76
786.94 cm ' [ff K 2 W AN MR AR Se = O K 45 3% 3 ik,
1113.82 ecm ™' ML WAERAR O—Se—O R X FR A 45 9% 3l
05 ,489.29 em ™ b O—Se—O 25 il 75 £ B 3l 06 5 78 16 o sk
iz o fosk mg IR OF 3% il 2k &R R b L B R (H TE
2923.73 cm ' Ab ity W A 0 R GRS L 0 P A e SR BBk
o %A RN S SEAR 2,1 409.78 cm ! b A B 1 I i 0
B ER T O—Se—O By 45 41 2l 068 , UE B A0k v 1)
T BUATE BARZ5 9, A4 T Na, SeOs 47 I, 3 A~ 16 i)
EECRE T RMNBE.
2.4.2 FRFEAHT 7.8 AP, R B A i SOR PR
PEOL T B850 R bE . 7o ML IR 67.24~133.31 “CHf
A AN/ 2 B ot I R A B O R B Y 99,3206 ~
91.20%,102.60 °C 2k T i K fix Kk F] 51.20 pg/min, M B B
h B B K K 5243.84 ~588.87 C B B R B O L B 4
JRECNRES B E MY 90.89% ~40.07%,298.70 °C 2 T K iy
KiEF| 390.10 pg/min, R 7 RN 4373 . = HFRER
BEWERAFAE 2 R ERB69.14 ~161.79 °C 0 o 42 T & Ay

b EVEE Y 99.02 %0 ~84.34%,118.0 °C 5k i 5 fx K ik F)
127.14 pg/min;185.15~588.87 C A 4 KAy & &, P&
B RE R MEY 79.82% ~32.71%,244.30 C R EH R KK
KF| 174.50 pg/min, HANTERME IR 2 SR EF B
68.05~158.93 °C W}, ol 4% 5T & Jy B i AL T 1Y 99.48% ~
88.88%,117.8 °C 2k Wi R Iy KiKF| 74.90 pg/min; 177,54~
588.38 “CHI A BRI T, Fol A3 o it O B i ML E 199 877106 ~
30.79%,225.50 C ok 8 i AR g KA F| 334.30 pg/min,
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Release curve of drug-loading microspheres in vitro
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