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Z W B2 Bs (HPMCP ) 4 M i A At , KR 4 R0 ik ) & /K & 8] & 78 PLGA 43 KA Fe K & 8] & PLGA 98 Kok, LR LG & 4k
MEAAR Zetad o L3R #2253 AW HRIMEFIE(Q), titE O3 F BB FTAMAFF LR TE ETWEPLGA LKL P
PLGA-HPMCP R% b, %% :PLGA-HPMCP #9125 b 4 1:0.25, Fr4lK & 3] £ %78 PLGA %44 & ¥ fe K & 8] 2 PLGA 44 K
#8425 3 A 224 193 nm, Zeta wAZ 5 ) A —37.8,—40.7 mV; BFH F 5 A (74.7+2.2)% (T1.71+25)% , B.25E 55 A (539 +
0.24)% .(5.21£0.22) % ;4 CFHAINABHERENFNH02% .05%; AL F ,&qr Oisn 2% H 38.6% .70.5% , AT i% ¥ Qusn
54 80.2% 13.5% ., 45 A FFKEE E IS PLGA 9 ok, A4 T PLAT , A 2k ) K & 8] AT B ik P a9k
KR KCE L RIUBR-BACRERY; BREA TR LT ~W&xﬁ‘é,éﬁzﬂih,ﬁwl‘%§z‘§:ﬁ

Preparation and in vitro Drug Release of Enteric-coated Silymarin-PLGA Nanoparticles

HE Jing',QIU Yanchuan®, YANG Yanyin®, LIU Songqing’, LIN Fengyun®, JIANG Shangfei’,ZHU Zhaojing”(1.Col-
lege of Extended Education, Chongqing Medical and Pharmaceutical College, Chongqing 401331, China;Z2.Col-
lege of Pharmacy, Chongqing Medical and Pharmaceutical College, Chongqing 401331, China; 3.Dept. of Phar-
macy, the First Affiliated Hospital to Third Military Medical University, Chongging 400038, China)

ABSTRACT OBJECTIVE: To prepare enteric-coated silymarin-PLGA nanoparticles, and to study its in vitro release behavior.
METHODS: Using HPMCP as enteric-coated material,
rin-PLGA nanoparticles and silymarin-PLGA nanoparticles. The morphology of nanoparticles were observed, and the particle size,

nanoprecipitation method was used to prepare enteric-coated silyma-

Zeta-potential, encapsulation efficiency, drug-loading amount, stability and in vitro release rate (Q) were detected. The ratio of
PLGA-HPMCP in enteric-coated silymarin-PLGA nanoparticles was screened by using particle size, encapsulation ratio and
drug-loading capacity as indexes. RESULTS: The best PLGA-HPMCP ratio was 1:0.25. The particle size of enteric-coated silyma-
rin-PLGA nanoparticles and silymarin-PLGA nanoparticles were 224 nm and 193 nm, Zeta potential were —37.8 mV and —40.7
mV; encapsulation ratio were (74.7 +2.2)% and (71.7 + 2.5)% , and drug-loading amount were (5.39 + 0.24)% and (5.21 +
0.22) % ; the percolation rates of them were 0.2% and 0.5% at 4 °C 3 months later; Qi of them in simulated gastric fluid were
38.6% and 70.5% , and Qis» of them in simulated intestinal fluid were 80.2% and 73.5% , respectively. CONCLUSIONS: The en-
teric-coated silymarin-PLGA nanoparticles are prepared successfully with good stability, and can effectively inhibit the release of si-
lymarin in simulated gastric fluid.

KEYWORDS Silymarin; PLGA; HPMCP; Nanoparticle; Release rate in vitro
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i ) o K BT R i R IR - AR CRRILR Y (PLGA) A
KA, DL FL R O, B RHAE N T B WP I R BB
T A5 e L 1 Rl 4 245 1) = R R A0 280, 0/ i PR 8
HIAN RSN

1 #7#l
1.1 88

LC-2010C HT & %0 AH 8 354 ( H A 5 HE2A ] ) 5 Teenai
G2 20200k V iZ 5 HLF 0 s (B T MO RFHE A BR AT ) s 40K
FOER A (TR EDHTAN 28 v 28 ) ) 5l 2 0o pL (SB[ DL e i 2
IRFEA R ] o
12 ZHR5EF

K TR F N BE (V8 22 B bR AR R A BR A | L HE S
130802, 415 : >98% ) ; PLGA[H EF|7 Bt A A HLAL 05T
fiT, b5 : 141245-359, ZACHR (GA) - TN 28 Hig (LA ) (75:25)]; %
DA L4 4 2 AR — W iR s (HPMCP, HP55, H AR5 b~
ol kA2t 415 :130906) 5 2R LM (PVA, 2[5 Sigma-Al-
drich A F) s H #8 BE (F PRIy B 2545 BRDEAE 2 w) ) 5 PITR (BR PR
JITARARGT, f2al) s A ik al, K R LK.

2 HiES5ER

2.1 KEERHSENE

2.1.1  @iEL&ME BG4 4 Dikma-Cis (150 mmx 4.6 mm, 5
wm) ; 3 SAH Sk B BE-0.05 mol/L B R $5 2% i (pH 2.77) (48
52, VIV, 0.2 pm AL UEREIE L5 F) L ek 1 ml/min; K6
DAy 288 nm; HET R 30 °C5 EFERE R 10 plo %% 551
T 7K R R K Y g ) 43 1) 16.7.18.9 min,
AT 35 0 T AR 2 P AR K R 2 5 i s FLA A R A 52 i K TR
4] 22 1 T E

2.1.2 IR HOTIRSEFE S TILI TR . KK
) W AR () 5 R TR () (R [B1E 7 B2 Ok y=16 548.6x+
344.1(r=0.999 8,n=06) , Z& Pk {4 5.03~150.9 pg/ml; H A
(n=>5) , B 1Al (n=23) K& 2 & {58 A9 RSD #4/NF 4.29% 5 10.06
50.30, 100.60 pg/ml 7K & H] 7 04 7 2 1m0 K A B
(97.68+3.22)% .(98.32+3.51)% .(99.65+1.24) % (n=5) .,
2.2 PLGA #kHIRH &

K FH A0 K T TE ¥ ) 45 PLGA 40K hr . FRIBUK K i £
PLGA %-240.7 g 55— & HPMCP ¥ T 10 ml PR , 767 /1
PEFEAME T, 212N E) 5% PVA KIER V877 pH % 4~8,
RSEpEFE2 ho 12 000 r/min (250242 15 cm) 8.0 10 min 2355
Ak A AR AR R, A 8206 g, Rk THR, f5/K Kl Z i
PLGA 9KKL, T B FRIOUK € Z fPLGA %2 0.7 g if T
VI, 22 J5 HE 3R D il & A5 31K 6 2 PLGA 4Kk
2.3 BHEMFH=NE

FREUHT RBREEIE , Inatifb K Ik &0 04 CHep . B
FUFIIK CHT 717 PLGA AR /K R i 3 PLGA 91K A,
KT ZEA8 7K BT 43 F80A AN K R B VU, R 2 WG 5.0 ml I
FEo A A K BRI, W 1.0 ml/min, WA BRI , 352200
20 ml PR, BU 55 ml, e 78 R k4R 2T, H BEE Ve
A . RGBTSR E K BT R &, T A3 A
HE, WER(%)=W/Wx100% , 8258 =w/W,x100% ,
%o WoR K R R B 2 i, WO AL ARG RORL T 25 ) i
W RGO 5
2.4 BAAEMRIIT K CEE A PLGA 4K R %200
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[ 28 7K R B 28 F PLGA &b J it , DAKIAR L dsh R gk 2 it
S HEAR , 5 22 [ 5 PLGA-HPMCP(1:0,1:0.1,1:0.25.1¢
0.5.1:0.75.1: 1) X 7K K& R 7 PLGA QKK RZN . 455
7R, PLGA-HPMCP H {7 7E 1: 0.25 22 )5 , Bl HPMCP . 71 3
K AKARRARIG K AH A B R 8 TRE . Bk, A
i 5 % 5 PLGA-HPMCP [t 4]}y 1:0.25. A [A] Lt 5] PLGA-
HPMCP %J 7K K8 Z J77% PLGA AR A5 L2 1.
#1 AELLH PLGA-HPMCP X7k X 8] =874 PLGA 44K

LAY 2
Tab 1 Effects of different ratios of PLGA-HPMCP on enter-
ic-coated silymarin-PLGA nanoparticles

PLGA-HPMCP R, nm LR, % HZiit, %
1:0 193 +34 717425 521+0.22
1:0.1 212+37 70.7+2.8 5.09+0.28
1:0.25 224 +29 747422 5.39+0.24
1:0.5 235+22 749+3.1 5.41+0.25
1:0.75 249 +36 742+3.1 543+0.28
1:1 258 +41 745+3.6 5.44+0.26

2.5 PLGA 4K RE7FEM

251 JEAMEE  $ZU2.37T N kA K K] E A% PLGA
KRR G K PLGA G KRE ARSI, SR 3% 3 L 1 B 1k
BEERAOKRRI LS . S5 EoR, B ERE. BT
AR LA L,

KRBT T PLGA 44K JK K H K PLGA 4Kk

E1 FRGRRLE ST R F B AEE (x2 300)

Fig1 TEM of 2 kinds of nanoparticles(x2 300)
2.5.2 KRN Zeta LN 72,3700 ikl a K KB R AT
PLGA 44 Kb Fl K K H 2 PLGA 44Kk 1B, K 7 #% 10
5, PR RSO AR B AU 2 JORE AR Zeta BV . S5 R BN,
HHT-IPRAR ST Bk 224 193 nm R AR I3 A K IEZS 93 4 5 Zeta
HIALA 0 —37.8. —40.7 mV , FREAPIF QUK KL B FE
PR AR R AREAR 53 A7 DL 2.

100 o 100 N
FRORIAE 224.0 nm A A0K#% 192.7 nm
80 80
= 60 = 60
i i
# 40 = 40
20 20
04 v 0+
10 100 1000 10 100 1 000
Fift, nm Fift, nm

JKCH R % PLGA 94K hL JK KRB 2 PLGA 40 Ak:
El2 PRAKKERES T
Fig 2 Particle size distribution of 2 kinds of nanoparticles

253 FHEME  BUK CERIHIE PLGA GIKRFIK C ) R
PLGA Z42K KL, fin A s 5 i A BT &7, HEREIIN S 7K R 3R
Bl AR, TR KRBT R0 R0 (53.96 £ 1.06) |
(54.68 +1.21) mg/g(n=6).

2.5.4 FREMEEL KK CET R IR PLGA G AKLAHIK K
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# PLGA 44K Ki4 51 & T 25 ml 9 TR, 4 CFERAE, 5
BT 1,230 F I IR A 2 - Bk 2 5 5% (LR) , LR
(%)= (1—EE/EE,)x100% , 3", EE. M EE 43 Bl 4 7E ¢ 5 %1
fERRIG IR, R ER, ZETE4 CHEF3 NS
RARFEATC A LR 53500 0.2% 0.5% , BAKZE R UL 2,
R2 FRGRAHIBEEREER

Tab 2 Results of stability test of 2 kinds of nanoparticles

K KBI R PLGAGDREL 7K KA 2 PLGA 4K KL

LISRO SEHRIAE , nm LR, % SEEPRIAR ,nm LR, %
1 226 0.1 191 0.2
2 225 0.1 197 0.3
3 228 0.2 199 0.5

2.6 HINEHEEE

3SR CE E 7% PLGA 9Kk FI/K K 8] % PLGA 44
KL A5 mg, HCAFE G, 23 FIA 150 ml AT B BAIA T
Wi, 37 CAURIE IR , F % 100 r/min, 2305 FIRB6 T AT
AR5 0.5.1.2.4.8.12.24 .48 h JURE 4 ml, FHh 2R 1
BT U 0.22 pm (LB IE k0%, LAWY BRI I
F- 288 nm P KA E WG R, HE RRRUE , 2 HI S MEIT
Mhek, g5 UKl 3,

—o— A THWK CHi% PLGA 4R
-8 \ Tk §ET% PLGA 40Kk
—&— NTEWK CH R 5 PLGA 4R
N T NTIRRIKCEBIRA T PLGA SR

0 10 20 30 10 50 60
18], b
B3 PRGNSR SN A B 2%
Fig 3 Release curves of 2 kinds of nanoparticles in vitro

P 3 AT, 7K i AT PLGA 4R N T B i i
RO 2 AN SRR HORE W] AR T /KRBT 5 PLGA ZHK0R ; T A
N TR 7K G2 7 PLGA 9N KR A B B R BB
JRCRE I 155 T /K TR 5 PLGA AT o 33 PR kg 7K R 28 1 A
FERRZE YN Ul W i R i )5, PLGA B 284 2511
BELFHS A 1 o5 DI 38 5 /KR8 3 M 5 PLGA KRR AR BOR
PLGA B 40 25457 B BELA A FHAR AR 45022 , B LUK R 2R
VA H PR T R
3 itig

PLGA & H AT & e 0y RSN B — R ARl B S50 , T
TERUMR N B A LR AN LB, E— 2643 Ry — S8 ALk R
HE SN, AT B p A A Ak . ot 2 H T SE [ FDA A
DR R 24 it 04 R (EMA ) L ) — TP I8 1265 245 1 2 W 1 i
R, T T 2R 25 PR AL Iy , G AE K B K25,
WALAR PR 78N T- 254, AT AT BT T 48 G2 25 W A A
PN IC , AR AR O A A DAY ) AR D % S92 B 245 ) ) L )
e,
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1T PLGA 94K Ri7E B M P AT B I R B, IR, AR

B TE T 5 7K R R PLGA 94 KL Y LAtk T, I ol v 571

B, LARRARHAE B b B9, 3 i JLAE Ml s, DA T 4

o G T IR 245 1) AR ) FH R 5 TR 8 e A 800 S LX) 5 M 1

FRRIE , DDA RSB A o INBIFSE S5 SR, /K Rl R i

PLGA ZH AL AEAT M il /K R 3= AE N TP ARl . i
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