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Preparation of Aspirin Sustained-release Microspheres and Their Release Properties in vitro

XIAO Chao-da"?, ZHOU Xue', SHEN Xiang-chun’, XIAO Hai', LIU Xian-lin', WEI Yun-peng', TAO Ling'
(1.Dept. of Pharmacy, Guiyang Medical College, Guiyang 550004, China;2.Academy of Military Medical Sci-
ences, Beijing 100850, China; 3.Research Division of Pharmacology, Guiyang Medical College, Guiyang
550004, China;4.Division of Electron Microscopy, Guiyang Medical College, Guiyang 550004, CHina)

ABSTRACT OBIJECTIVE: To prepare Aspirin sustained-release microspheres, and to investigate its release properties in vitro.
METHODS: Modified emulsion-evaporation method was adopted. Using PLGA as carrier, with drug-loading amount and entrap-
ment efficiency as index, setting PLGA as 100 mg, the preparation technology of Aspirin sustained-release microspheres was opti-
mized by orthogonal test in respect of the amount of aspirin, water phase-oil phase proportion, ratio of acetone volume to dichloro-
methane volume and PVA concentration. The microspheres prepared by optimal prescription were validated and investigated in drug
release in vitro. The appearance of the microspheres was observed by inverted microscope and electron microscope, and the particle
size was investigated by laser particle size analyzer. RESULTS: When the amount of PLGA was 100 mg, the optimal formulation
was as follows: the amount of aspirin 20 mg, water phase-oil phase proportion 1:50, ratio of acetone volume to dichloromethane
volume 1:1, PVA concentration of 1 mg/100 ml. Average particle size was 139.95 pm, and the microspheres was smooth in appear-
ance and round in shape. Other parameters were drug-loading amount of 8.6% , entrapment efficiency of 33% , 240 h accumulative
release rate of 85.56% . CONCLUSIONS: Aspirin sustained-release microspheres with obvious sustained-release property are pre-
pared successfully.

KEYWORDS Aspirin; PLGA; Microspheres; Emulsion-evaporation method
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HH-601 B 7K ¥ fH 4R 5 g8 (VLR St i BT8R T ) 5
08-2G T4 ek £ 77 450 P 4 (o 1A A0 0 S e A 2 il e A PR 2
F] ) 3 S-3400N 47 4 1, 5% ( H A Hitachi 23 ] ) ; UV-PC2401 %8
NG (H A A D) s B HrAS (Lt S E A R
FRAA D) s XW-80 B iR A i (i R RN R ) o
1.2 ZA@mSiKH

PLGA (M S AW LA PR AL iS5 111008, 437
JEHE 377 ) 5 Bl R VLR R (BT TR A &L 151 111074,
g =99% ) s NI (A6t du A RS a4k 150 A FR B4R A AL it
45 :8C1111877, Zhral) s — S ke (b dbfbrgamib TR A B
THELE]L S : 7TD1012223, 4304l ) 5 BilREh 2% wik (PBS, At
T E AR AR B F] VR BE £ 0.1 mol/L) 3 R Z M i (PVA,
H AT SR L2 W] B . 80% ) o
2 HiEELER
2.1 FIREHERMERRH &

I PLGA 100 mg, %% T 1 ml 75 BRI — 40 PP B 1R A0
SR A — 2 = (R B S VAR TR TR 2D, VE M . vKIs 4%
1R AR 08 0 2 — 2 R 1 PVA KA P, 1 000 r/min
$F 15 min, 4% F2 18 T 500 r/min B £ 4 h 4624k, If 4% %
BHLAER, FEDIE . 2Bk Rism, s, alik ik 3 e, e
TR, ST, RIS .

2.2 [FREHEENE RS ZLET

5 % BRI H] U AR 5 mg, B F 50 ml )i, = S B e
VAR E S B BT MRy 0.1 mg/ml (90459 5 FHRS WS
I HNE B 0.5.1.0.2.0.4.0.8.0.10 ml FUIF 453, B T 25 ml
s, AR T A R B 3 2.4.8.16.,32 .40
pg/ml AR o SRS A RS 7 276 nm P Ab A DU
HIESCRE(4) o VL AR (o) IEA T2k 1105 434, 75 [l
JFEH :A=0.009 4¢—0.000 4(=0.999 94,n=6) , Bl 7] VCAkH&
5 AR R () 2 S R 2~40 pg/ml

23 SRS 955 W% B (34.0 pg/ml) . H (18.0 pg/ml) (A (6.0
wg/ml ) JETE VA JEE (74 BT ) DS RAR R, 430 0.3.6.12.24 h
M W, 2548 H [RDRS 26 5 s A H S 1R, I8k 5 d, %
S H AR . S5 5L, & o o o i Bl ] DG AR R o
R H I RSD 330 1.11% .0.87% .0.43% (n=5) , H [i] RSD
S 111% 1.10% .0.54% (n=5) ,

24 ERRIS

he5 45 W BB ) DC AR 45 9 1.6.2.0.2.4 ml, 4> A 100
mg PLGA, 4% 36y, BT 50 ml 37, 40 F e v A 0 -7 e
B FEAT L BRI 2 ml, £ 276 nm ARG I
FERE AR 5 A -G B ) DT K A Jo 2 o BE A [l ok, 4%
RS B 2R 99.77 % ,RSD 4 0.94% (n=9) .

25 WEKEHBEMEHRHAE

AEEFRIL 10 mg B &l DUARZE BRAUORR , B T .08,
A5 ml AT BE, e TR i, TR AERE 3 500 r/min (5
A2 6.5 em) B0 10 min, FA 3, A 9F BIFH, I A
FGEE 45 2 25 mlo LUERAMIEREEAAE 276 nm <AL 2
S A AWNEI T Sy -5y = N N NI N g a7 M /oW A = R 1
BRI R A B 22 (%) = (TR P B =] DA R
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BRI ) x100% , AL EF 3 (9% ) = (kv Bl ] DUAK 25 /45 2
H)x100% .
2.6 EZEHARHELFTIZE

R A B PR 25300 25 51, SR O MOkl 46 T 2 50 m e
B AR R VE R 2 42, BB RIDUAK F 5 (A, mg) JARAR A
BB, ml) - PR L (C) \PVA BT (D, mg/100
ml), [ PLGA N 100 mg, 4 F 2R B3 /K-, RUER 128
R R R IR bR, BT IR L R % 8E . IEAS B
RIS F LKA R 1, 45 R WK 2, M 25T W3 3, s
ST 4,

F1 EXHHIBEEEZESKERE

Tab 1 Factors and levels of orthogonal experiment

Ko A
A,mg B,ml C D, mg/100 ml
1 10 50 1:9 0.5
20 100 1:3 1
3 40 150 101 2

®2 EXRIHARER
Tab 2 Result of orthogonal experiment
Hehi, % HEE, %

1 2 3 1 2 3
370 328 312 120 8.5 12.3
530 527 533 217 212 198
720 698 7.2 205 284 288
652 651 632 221 182 224
723 712 792 284 336 248
8.62 8.63 8.6 237 344 215
542 612 632  20.1 189 229
421 432 422 148 168 108
467 512 487 198 195 195

#3 EXRHARRESH

Tab 3 Analysis of range of orthogonal experiment

h=id
&
Jo
>
=
@]
w)

O 0 9 N W B W N —
L U U S T O R O
W N = W N = W N =
O — W = WD W N =
—_ L N N — L) W N —

it TiH A B C D
BOE K 46.60 46.61 48.00 46.33
K, 67.47 50.92 49.91 59.61
K; 4527 61.81 61.43 53.40
R 22.20 15.20 13.43 13.28
FRHE A>B>C>D
frKAE A, B; Cs D,
EE K 1732 1574 154.8 178.4
K, 229.1 191.9 184.2 204.2
K; 163.1 216.1 2264 182.8
R 66.0 58.7 71.6 25.8
FRAEE C>A>B>D
K A B G D,

®4 EXRITARFEDNT
Tab 4 Analysis of variance of orthogonal experiment

fitn RE  BWETIM AmE gk F P

Wit A 0.018 2 0.009 10429  <0.01
B 0.021 2 0.001 8.304  <0.01
C 0.032 2 0.016 11131 <0.01
D 0.000 8 2 0.000 4 2375

EE A 0.028 2 0.014 11.129  <0.01
B 0.019 2 0.009 5 7655 <0.01
C 0.029 2 00145 11399  <0.01
D 0.000 4 2 0.000 2 1.674
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M3 FIE A4 R LN, IR A B .C Xk ek 252 Ffu
AT W EF M, R R D X Bk 2 it A R T i 255, e
fEAL T T2 AsBLCoD,, BV PLGA h 100 mg i Bf ] DAk 2% ¢
TR ) BT =] DC AR 28 20 mg AR K AR IR FR S 150 ml P TE- —
SR FE A 121 PVA R YR FE N 1 mg/100 ml,

2.7 DHIERIE

YT e B AL 5 T2 45 3 LBl ] DEAR SRk , I H:
2 8.6% , Al %K 33% ,RSD BI/NT-5.0% . WrilEsh
FW LR & T AR, I AT
2.8 RIMEAMEEEMR
2.8.1 RAMERLMZS N . BC2. 7R Fe Ak T2
SHEPT FI VAR B AUER IR ST S RS % PRI 40 mg, B A BT
M, A 1 ml PBS % % (0.1 mol/L, pH=7.4, & 0.02% & &
) o BN 10 ml B0, A PBS & 5 ml, B
O, ZEE IR ACA 35 R TP [ (37.0 £ 0.5) °C, %454 148 r/min] ¥R
¥, AE6.12,24 .48 .72.96 120, 168,216,264 312,360,
408 h Lt 1 ml, [R]EIm KT 5 [RIELAD PBS ¥ L ml, FHER4D
A3 A S i B HE TR R s, AR [l 0 O R 5 B ]
VERR &, ITA SRR , 25 B £ o BT =] DU AR R B
TR PRI 2 LR 1.
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Fig 1 Drug release profile of Aspirin sustained-release mi-
crospheres in vitro

H I T AT FEARSM R G v, B Bl ] DC AR 2 R sk
JIr 5 80 % 24y Fir i I (] 2 AR T 100 h, S8 R0 5 I ) 24
AMIET 200 h, BERARORAT B A ZERATE
28.2 MRAMELGEIIIE o i T BT R VEAR G BE R 408 h i)
BB 1 85.56 % , P AT R Z 0 8l 27 80 — 2%
By AR Higuchi 858 73516 e It b J7 12 il 46 (0 sk )
408 h NMAMEE IR HEA T LG o LS DL RN RO R 45
I 50 BBV, ¢ BT

x5 FELCHRERFIKEIIERHOBEER
Tab 5 Results of release fitting of Aspirin sustained-release

microspheres in vitro

Ry WA 7

EL Gl 0=0.002 1¢+0.208 7 0.8172
Ve In(1-Q)=-0.094 5¢ 0.9845
Higuchi 7 0=4.481 3{"+5.963 8 09117

AR B BT 1, LA RO MR 5 25 5 m] Ja, By
A VEARGE REOR IR SN2 7 & — Gl ) A5 A
2.9 MEBRHIFESNE

IR 2,77 TR S Al A T T 25 30 45 116 Bl =) DT AR 28 ke
BR, 7E 481 B AT 68 M i 7 5 isss CRLBE) T E
BRIGHANIIERS . Jess FWEET WL, B & DEMR R B BRI TE 25
[ 5%, DG, /A 5150, JORG & ; H B T USRI Il , BT )
VEMRE BRIMERIME I BRIE | BRI [, R T E T, i /N ]
K, hy il £ 2t A vh 7 WLV IR R T B, BT Rl DE AR R R BRI
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Fig 2 Light micrograph of Aspirin sustained-release micro-

spheres

B3 FE EARERRIRA R SRR
Fig 3 Electron micrograph of Aspirin sustained-release mi-
crospheres
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