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FE R R B A O AR R THOR (EMs ) |, I8 AR BEI Ak HEA T AR T 15 167 B R 0 -
CHELTAER BN TRE (AEMs ), il B 1 3SR — A0 A A A5 58 SR - 0 R - £ 2F 48 3R 3 2 i e
(CAEMs). B9 se P 2y A WAL IR A0 4 T2, I8 58 AR AMEE PR VR | ARG R il K R P i
FIPERE. 45, CAEMs BREEEAY, 24 adtsn 72.3% ~78.2% , 2R N 7. 1% ~12.7%. # pH =
5 HURERR 2% sh i, 6 h B AY BEUB I E R 56. 6% ~70.6% , EIFR KT 70% , 4 h WK P R R
60. 5% . CAEMs A7 B3 5K 249 1 Al B I 8], 70 I PR T AR i 1 AT T, DA T A 3 A 1 52 97 114

SRR
KR URIRR,; EIE-EWORME  RONETEERE; W AR VRS B IREAT B
HESES 0631; R318 THARIRES A XEHS  0251-0790(2006)06-1182-04

PR B R RS R T B R LR M T B ORI 2 R R G R Al 7R A
PU, S BRPE sk R AESE 1 24590 16 B PN B B I 1) (B gl R 2 IR iy 2 25 ), X T B
ATV BRTERT 141 ( Helicobacter pylori, HP) WEERIAYT HARFIRE SC 1 sehi i 2 AR L iz 1A
7 HP RRGE. HEEHIME ], BERRIRIH LB Bz B0 R R AR, JSEHIE I B R A 73, Td b H A
pH L, N e 20 ORGP I 25 ik B2, iR HP T4, (R EBHZ Al sohid R Ry
RIRIER 2GR RN 18], kD25 25, (FUR AR 18 PO i B I R0, SRR IS (] k47 18 A 2 4
FEVREE | A TIABI TN AR TARCE, BRI FI AR, AL, BE G E . A
SCHEH] ZFELTHE 2R (Ethyleellulose, Ec) NEGMIZERMRL, il & SR IETR IR, 8 7 JME ARG B A1 Y
5 T R A a1 SR L e SRR ARk i v, o me B K T R - R M, B TR
e ) 2 T2 SOHARANERTTE | ORGSR it B MERE RS R 2R, USSR B AE [ 25 W e N il B IF (], ey
BRI 25 W BE , AT 8mh HP ARG, I 595 1 B2 R .

1 SEIGESY

1.1 =, WY
e hi R R (WA LA FRA T, L5 040405) 5 7201 6 000 ( H ) ; WM (T BT
AN AT 5 LHEAAER | BLIRBE(PVA) | Span 80 (IS5 LML ARIA ).
EUROSTAR digital Bz 3E 48 (187 IKA 22 7)) ; LS-100Q #0t#: B 1 ( 35 F Beckman-Coulter 23
F]) ; CK40 4348 ( HA Olympus A H]) ; UV-25501PC 2840 AT L3 Y6 GREAL ( H A B A D).
Wistar HEPEREL(6 ~8 JEHE) , 4T 200 ~250 g, W T K BER R E 2 5.
1.2 ERE-BERN-CEFHERHAMENHE
1.2.1 .44 &4 M3k ( Ethylcellulose microspheres, EMs) thE % BIEE —TEBHNERMO

ek H W . 2005-06-02.
HEWH ., P EBRERCAIRATE TSRS E (S . K2002A2) FIEZK B AR F I 4 (HEHES . 20176056) % H).
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R4 R i — A e W A 200 mL T 080N 1% B9 PVA KW, 78250 F LA 500 r/min 5% FEHi
FF, MORBEEW S 2 30 °C, k4 h, U8, FHEEFKBESRMIR 3 K, B2 T4
1.2.2 & B4 - L4 % £ 225 4 & ( Alginate-ethylcellulose microcapsules, AEMs) & %% #4218 3CHk
[5]97%, BURIE L) £ Fe2F 48 ROk A 10 mL 3040 2% 1936 5 BR AR (7 0. 2 g CaCO, #
), B A HUSE AT 2% Span 80 AR A BE AT, 200 r/min Hii4¥ 15 min, MMAIRA
0.8 mL JKEEFRAYS mL AR 8, K2+ 5 min, W8, RUUHIEC S | K& FRUER 3 K. T —E
IR R S 2% WHEFRR R IOIR G5, TR A BRAERT IR (48 )7 2: 0] AEMs).
1.2.3 T RAE- B N- 7 3 o 4 £ 2 25 4% % ( Chitosan-alginate-ethylcellulose microcapsules, CAEMs)
By A& O BT 0. 5% M7 AR, MGG & AEMs, BBV 5 min f5 b 38, HDG B
AR R B EEOK (348 RYIE S, HIBOCRLEE G E EMs BURAR 340, I B0 8% THA AEMs F1
CAEMs RURIAZ 3 A (=AM 100 MRS, Fris 8ol (8 B P Xkifz ).
1.3 EAREK(F) PAVEHERBAHENNE

FIRSCHR[ 6 ] 7, KA TR TIORPR S, I i S B HVA i, i pH =5 ROBSTIR 22 vl i i %
%100 mL, $84], W38, FE FEIER 4 mL T 10 mL 258009, IREU O 75% WIFIRIE I 4 mL,
FEA), & 30 min J5, J pH =5 MBSTRZE B BE R ZI 8, T 482 nm W5 WOCRE | #R TSI & pybR
M4k (Y =0.01793X —0. 02800, r* =0.996) THA 25 Je gk 2 1. WE A = (HERTP A2 a0/ 4t
JriPi) x 100% ; #2ht = (B 25 i/ ORI E i) x 100% .
1.4 |AHEEK(R) PRABREINERENE

FRIRSCHR [ 6] Jrid:, FRI—E B, BT — BB pH =5 IESIR Z2 vh W h (37 ), U
100 v/ min Y LS, EIFEEL 5 mL 5K ( 7] Kb 70 45 0 B2 SE R BB IO BT ), B4 mL VWS T
10 mLA R, ATk 75% WIBRR A 4 mL, 1R 86, B 30 min J5IESTRZE v 2 21
B, we), WEROGEE, A 2R A 7%
1.5 WEENZZHEEEMNNE

ZRSCHR[ 7] ik, L pH =5 MEERRZE 0 100 mL SA¥E T, fHIE (37 £0.5) °C, %% 100 1/min.
100 A7 8 B TR rh, B0 — g i DS PRI O, TSR H AR
1.6  TREMEIMG BT BE R E

ZIRCHR[ 8 ] 7, MAR BRI TR 24 h JE AR REENL > 2 3 41, ARFERIE  PH T8 & b
JrHIHCEMs, AEMs & CAEMSs #5100 7, 250 ficfe B RGBT, B T 00 RSl Ao v i 1 4% P 245
PRI 20 min JEHUGE, (EEY) & 2 45°RHAICE. JH pH =5 RIBSTRZE PRLL 22 mL/min W% 5 min, 03¢
WRBE IS 23 O B e B RS2 2R e N5, SR BE 3.
1.7 WESHNHBEEHNE

ZISCHR[9 ] 7k, BAE KR SR 8 h Ja By R ERBENL Sy 3 4. B 500 ARLi a4y KEMES 1 h,
2 h Fl4 h &, HIBSIREE whifd e I ISCEE AR B T B rO o, B i BE MR R R s i B T b e
A GHIER A

2 HR5TiITR

2.1 HBk(FE)IES

H VR P TR A B EMs O (BRI, BROE ELRCRLEE, oA, CAEMs & 1 ~3 AN aliE 24>
EMs, BRIEHHEL (B 1). EMs R4 MILEH , Ja 0 mr2imas (K 2).
2.2 WENNE, GHERYHE

PEPRALER N 84. 5% , #2E M 16.9% 1Y EMs il AEMs il CAEMs i}, Ffi EMs 551 5 B 40 1 5T
HILHGM, AEMs A1 CAEMs WNALZER) EMs MRS, B34 prsgm, 825 Bigm. 7ei 5
AEMs Fl CAEMs 2f b [BE B ah i B i, 350 EMs A BTE, AHXIG s fi g = g, b
EMs Ayt i, BIVARXS 32 5 25 W0 B 342 it s 350 EMs (BT fe, (145 EMs 7R S RRAENVA M e 5y
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Fig.1 Optical photomicrograph of CAEMs Fig.2 SEM image of EMs
B, TR R RARBOR, (R EMs MRt 2, BB EEAHXEA . 2 AEMs Bt —&Enf, 552
EWERUBIE I CAEMs I #2541k, 29 G R M2 i M R (3R 1),

Table 1 Effect of EMs/Alg on particle size and content 100 F a
of clarithromycin in the microcapsules < g0k
EMs/Alg Mean Drug Drug :E 60 b b
Formulation mass diameter/ efficiency content E( ¢
. v 40 F
ratio pm (%) (%) % 1
EMs — 216 84.5 16.9 E 20
AEMs 1:1 343 75.7 8.0 0 o
CAEMs-1 1:2 303 72.3 7.1 0 1 2 3 4 5 6
CAEMs-2 1:1 356 74.1 7.7 Time/h
CAEMs-3 2:1 449 78.2 11.2 Fig.3 Effects of Ec, alginate and chitosan on release
CAEMs4 4:1 487 77.0 12.7 property of different microcapsules
2.3 W&l\_ﬂi% ﬁﬁi a. Alginate antitheses; b. AEMs; ¢. CAEMs-2.

M 3 RT 0L, MR AT , 30 min ZYHIRRIR 75% DL b, OB ERIEBE R, 16 IH VAR R A k)
LYYIE RN 5 T DL S IR A 2R 0 A BH AEMs Fil CAEMs 8 BERN /1N, 30 min BRI 25%
ki, 1 hikd40% /247, AW BAZRRUR, JFH AEMs il CAEMs (RO ZR AL, 1iH £ FL2F 4k
BT 25 YR BRI 25 M R 5 it AN
2.4 EEIMNEFMERE

L Z AT EFUKEM B, X EMs ATV PERERS & A B MMER. 24 EMs/ g 3R 4N 5
O 128, 10 min JGETEREHN 83% , 4 h JGIETERA T1% , M EMs/ 1 B0 & H i3s3
TERE ETHAYY, Y EMs/ MR BRI & R 2: 1A 4: 11}, 8 h JE TSR AT 90% . X SR Ay i e R A
e MR SR KPR IR WS, FEWK K, (1453 CAEMs MU RERE K, R Y4 EMs/ 5 3R AN B & L
K12 18F, 10 min JFEERR K 91% , 4 h JFEETER K 84% , I HLizk HLAI e ek 4 24 490 i g il 3 A T BHL i
VEFH, S RAFRY B R IEVERE. 0k £ RLaT 4 R W0k 5 25 W) 0 BT T 3 BRI Wb LBk, 259
BRMGTE | MASCKE 2 ETE EMs H, BEK T 258t a).

2.5 EMAIMEMIERE
ANTRIOBR (5 ) A BRI BB RIS L (R AR 1R B 52 50 22 BH . EMs 7 ORG99 B4 50 37% , AEMs
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Fig.4 The percentage of CAEM retained on the Fig.5 The percentage of CAEM retained in the

gastric mucosa of rats in vitro(n =3) stomach of rats in vivo(n =3)
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T B RGBT B 22 62% . CAEMs 75 B R BE 143 B8 28] 35 89% , USRI CAEMs [RPRs B PE fig ke
R EEMER (E 4) , 53R IE T RPEEA BI04 PG B e — 23
2.6 WMEBHNEBERE

CAEMs 7 B AR B RGBS b A ARSMRE R SC 30 26 B, RERZHEE 447 CAEMs 1 h 5, HAE B
R 84.9% , 2 h J51E B AT EE N 70.9% . 4 h J51EH N R0 1k 60. 5% , Uil CAEMs B4 R
TP N R ERE (L S) |, 30T B HEVR M BB BORS BHAE BE IO 25 A 5UR

2 £ x M

] DIAO Yong(-J B), TU Xi-De(JE®}f#). Acta Pharmaceutica Sinica( 2§44 ) [J], 1991, 26 695—700
] Murata Y., Kofuji K. , Kawashima S.. J. Biomater Sci. Polym. Ed.[]J], 2003, 14 581—588
[ 3] Francesco P., Asghar Q. , Lea M. et al.. Helicobacter[ J], 2003, 8. 53—60
] Malfertheiner P. , Megraud F. , Oorain C. et al.. Aliment Pharmacol Ther. [J], 2002, 16. 167—180
] YU Wei-Ting( FHi#&) , XIONG Ying( 4 J&) , LIU Xiu-Dong( XI#lI{) et al. . Chem. J. Chinese Universities ( 7 %5~ K AL F244] )
(1], 2004, 25(7) : 1381—1383
[ 6] Pharmacopoeia Commission of People’s Republic of China( I*[%%ﬁiﬁ%) . Pharmacopoeia of People’s Republic of China( g AR
FLFNEZGM) [M], Beijing: Chemical Industry Press, 2000 ; 271
] Umamaheswari R. B., Jain S., Jain N. K.. Drug Del. [J], 2003, 10 151—160
] Akiyama Y., Nagahara N. , Kashihara T. et al.. Pharm. Res. [J], 1995, 12 397—405
[9] LiuZ P.,LuW. Y., Qian L. S. et al.. J. Control Release[]], 2005, 102; 135—144
] HeP., Davis S. S., Illum L.. Tnt. J. Pharm. [J], 1998, 166 75—88

Preparation and Characteristics of Floating-bioadhesive
Microcapsules Containing Clarithromycin

ZHENG Jian-Hua', LIU Chao-Wu', BAO De-Cai'*, ZHAO Yan-Jun', MA Xiao-Jun'"
(1. Dalian Institute of Chemical Physics, Chinese Academy of Sciences,
Graduate School of Chinese Academy of Sciences, Dalian 116023, China;
2. College Chemical and Chemical Engineering, Bohai University, Jinzhou 121000, China)

Abstract Floating-bioadhesive microcapsules containing clarithromycin were prepared by a combined method
of emulsion solvent diffusion and internal/ion gelation for the treatment of Helicobacter pylori. Ethylcellulose
microsphers( EMs) were prepared by the emulsion solvent diffusion method. EMs were coated with alginate
and chitosan by the internal/ion gelation method to get alginate-ethylcellulose microcapsules( AEMs) and chi-
tosan-alginate-ethylcellulose microcapsules( CAEMs). The drug efficiency and drug content of clarithromycin
in CAEMs were determined to be 72. 3% —78. 2% and 7. 1% —12. 7% , respectively. CAEMs showed an ob-
viously sustaining effect for more than 6 h in vitro, and more than 70% of CAEMs floated in acetate buffer so-
lution for 8 h in wvitro. Furthermore, the in vitro remaining percentage of CAEMs in the stomach 4 h after the
administration was 60. 5% . The results suggest that floating-bioadhesive microcapsules might be a promising
drug delivery system for the treatment of Helicobacter pylori infection.

Keywords Clarithromycin; Floating-bioadhesive microcapsules; In vitro floating characteristic ; Gastric resi-

dence characteristic; Helicobacter pylori
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