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[ Abstract ] Objective: To prepare betaxolol hydrochloride-montmorillonite ion exchange microspheres

Microspheres Suspension HU Sheng', HOU Dong-zhi'

eye suspension. Method: Excipients of betaxolol hydrochloride-montmorillonite ion exchange microspheres eye
suspension were screened and its preparation characters were evaluated, biological properties of microspheres
suspension were investigated by eye irritation and isolated corneal permeability test. Result: Optimal combination
was 0. 15% carbomer 934P as suspending agent and 0.01% tween-80 as wetting agent. Its stability, pH value,
osmotic pressure, viscosity and corneal irritation were complies with the requirement of ophthalmic preparations
applications. During irritation test, there was no obviously irritating in the microspheres suspension group, but the
Beiteshu group’s conjunctiva appeared partly lymphocytic infiltrates. Isolated corneal permeability test showed that

) was 1.78 x 10™° em +s ™', half of betaxolol hydrochloric

the suspension’s apparent permeability coefficient (P,

solution (3.57 x10 " em »s ') and twice of Beiteshu drops (0.85 x 10" ¢m -s~'). Conclusion: It is shows that

self-made ion exchange microspheres suspension possesses capability of sustained-release and extenuate drug toxicity.

[ Key words | montmorillonite; betaxolol hydrochloride; ion exchange microspheres; irritation; corneal
permeability
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# 2.3 ~2.8 kg, AHIES SCXK(#)4407207133,
2 FAEEER
2.1 R IR -SRI 0 B T A e ek 5
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K J5 T pH AT 5 6 8 5 Al 1 JRK -5 A TER
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F1 HEBEMER-FREEFIRMKERT B EF L
Table 1  Suspending agent screening of betaxolol hydrochloric-

montmorillonite ion exchange microspheres suspension

B ot Bk

Bl % RELL ot AR % B
HPMC(K4M) 0.50 0.052 == 0.993 2
1. 00 0. 848 sk ok ke ok 0.996 7

HPMC(KI5M) 0.50 0.053 ok ok 0.995 2
1. 00 0.878 sk ok ok sk ok ok ok 1.008 5

it 934 0.10 0.200 = 0.995 1
0.20 0.960 = 0.997 8

0.30 0. 989 ® % 1.002 7

Ul 934P 0.10 0.400 = 0.994 3
0.20 0. 989 ® % 0.994 9

0.30 0.989 * % 1.000 4

CMC-Na 0.50 0. 083 ® % 0.998 4
0.75 0.120 == 0.998 7

1.00 0. 163 EEE 0.999 4

1.50 0. 816 s s s s s 1.002 5

2.00 0.979 R 1.002 6

+ I 4t 980 0.10 0.030 = 1.001 4
0.15 0.200 s 1.006 5

0.20 1.000 s 1.008 2

TR " RN HORE, " 2 R R HOBOE (R 2 ) .

i, WK B 5% B S B & R R B 934P, i e A
tween-80 — AL F 2 LEHL LK 2, 0.2% R i} 934P
AR ) R B R AR 7R R AR B R A1 B B U
(18RI T R e /i Bl R R R U B 934 P
5T 0.1% ~0.2% ,

HI 2% 2 AT, N A 38 R T R H R L TR
T B P FOME B, DO R B LRI . H 6 e R Y
BB, R 934 P J5 it 43806 T R AR B LE R i
BACUYEF RSB =0.15% M, VTR L >
0.9, Wi & $E 0.15% F I 1 934P F1 0.01%
tween-80 iR B AL T A . R Ik &R
A R N 3 B 8 AR, T 2 R R A U AR T
BRI (2.790 £0.006) gL~ (n=3), %l # M5
EMES B 3, 45 R A5 1 ORIR B AR S
% TR L 1) IO oK
2.3 TR B PR
2.3.1 KRR UOR A gk ilss Pkt 18 B
@R MM IER KR, 558 AB,C,D,E,FI6
L4103 Ho AU 2.8 g- L™ R R A% b 1% IR IR
T, B2V 0 R R A 1% 7R -5 W A S - 32 i ORI
AR, CZH T A 5 R R A A v R TR TR AR, D 2
T E VUK AT E A s IR EN L F ARG
25 VE RS AR IR o 5 G 20 IR SRR &, A B i A= B
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F2 HBEMER-ZFRAEBFIHRMKERN P FIKB 934P M
tween-80 i E %%
Table 2 Effect of carbopol 934P and tween-80 amounts on

betaxolol hydrochloric-montmorillonite ion exchange microspheres

suspension
AN H R HEEm(EaE)
U tween-80 — —
934P/% /% T T
I LN

0. 10 0.01 0. 980 # % 0.192 *
0. 10 0.02 0.980 * 0.193 *
0.10 0.03 0.970 * 0.275 *
0.15 0.01 0.979 * sk 0.987 *
0.15 0.02 1. 000 * % 1. 000 *
0.15 0.03 1. 000 ® ok 0.988 *
0.20 0.01 1. 000 ® ok sk 0.987 *
0.20 0.02 1. 000 EE 0.976 *
0.20 0.03 1. 000 ® ok ok 0.968 #

®3 HEBEMER-ZFRABFIBRYBKEEFNNREER
Table 3 Quality indexes of betaxolol hydrochloric-montmorillonite

ion exchange microspheres suspension

fit  pH FiBE/mPa-s  FEOELE BB E/mOsmol kg !
1 7.0 4.1 6 301
2 6.9 4.1 5 303
3 7.0 4.0 5 301

W UUREARBLL (3 )R,

HAKERNA G, BRE AL 1 W), Fl &
50 wL,iESR2825 21 d, 5 K& 1 A TR 2 &
WG 1,2,4,24,48 72 h xR AT A A7, BIR
R A M R R O 1 mL, 452 )5 1,2 ,4,
24,48 ,72 h XJHR AR HATHG 2 . 4% Draize HR &5l 30
35 P43 b X 25 W RCPE HEAT IR, 0 ~ 3 43S TE
Wk 4 ~8 Jr R BRI L9 ~ 12 43 Sy v B R
PE,13 ~ 16 43 i B J e, WL 4 45 R & K
TR BRL Y R 91 I 95 3K 6 o HIR 5 357 1 W o
R4S TOUPY 3 34 o 2, 3R W TR 8700 0T AR RS 33, A
AP 1 R IR B L A RS R, 5 0.3 45 F
YN 25 20 25 A A7 IR 245 5 o B AR o s R O, 45 24
70 1ML A 1 150 B SRy 3k, 3R BH 25 R X 2 B A AR B
) AR T o

x4 BHERGRBAUBERE(n=3)
Table 4 Eye irritation test of rabbits in each group (n=3)

A B C D E F
HBAL
FLR Z IR BRI 2R HK 2R IR 2R RIR 2R 5 H
iy o 0 0 0 O 0 0 0 0 0 0
e g 0 030 0 0 0 0 0 0 0
ZEWS M 1.0 1.0 1.0 1.0 1.0 1.0 0 1.0 0 0.2 0.2
KW 0 030 0O 0O 0O 0 0 0 0
aplisy] 0 03030 0 0 0 0 O 0
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2.3.2 IREHLER A EWRIRMABEHLIUIIKR
K - 4T 4 £4, 1 (hematoxylin-eosin staining, HE) Y] F
DU 1, 85 5 WoR M RRESR DG 15, % 2 A 41451
A (HE, X200) B (HE, x200)

TE2E, IR TG AT UL A9 A 728 o < 303 R B ¢ R e o 33
PRI 5 B Dk G 2= Ok AR S A5 S K R
IO IR ER , 00 R BR A% ZH 2, T T 3 90 [ ) A S
D)ok L HE Be @, 0 R0 WS A I 45
FRAETE O, WLIEL 20 45 2R s S R A TS W R4 0
I BRAR L B S5 40 SV SE LT T , TR
AEANI I . KW B A5 C 2 X A R TG A Bk
SEME T AR B, 5 32 SN IR ORI
FEAR K S 6 AR T SR 25 1 Y
Lo R 2 ) A LI 3, S5 R R B
5 CZH AR YRR AT i P R I ) 45
HEUR MBI R, B 41, C 4UM#% 45 25 4 A IR &S
JB— A A AR I R T, A 2L 45 B e 4 40 i PR/
IR L 0 B, D5 ) R R AV M 98 K VR M X A R —
FlBME . 5 B,C AL, D 4145 B 20 B Bk
AR R ERCR o S 2 SO SR ] 3 £R TR
P8 2 Bole R TR BT M TR A7 At 395 R -5 A 1 1 58
e OERAE 2270 X MR B 4 U0 ) R o

E1 EFERERIIBEARKAY R (HE, x200)

Fig.1 Tissue section of normal cornea and irides( HE, x 200)

A B
C D

A5 R PR A AU 9% R IR TR R R 0 5 B A 5 R R A A R L
TR TR B KT 5 C R TR AT 1 9 2R -8 JBE A 5 T 32 e Bk R B )
T T D R BRAT At 9 2R -5 JBE AT 15 1 22 45 R IR B ) B U RG] o
B2 RHMETERFRRAEDRAR{FERRE(HE, x400)

Fig.2 Histological observation of rabbit cornea HE section ( HE, x
400)

E (HE, x400) F (HE, X400)

G (HE, X200) H (HE, X200)

AETREROK 5B 25 H BRI B0 5 C. SR AR A5 1t 3% ZK I 0I5 D. DAY
FF AT RIS 5 . R RN Al 3 IR Bl BR U 8 R I F . £R R A% At 3 R
TR I B B R A ek 5 G SRR A ¥ AR -52 Jb 41 B T 3 0 Bk &
FRUR ST O 5 L T AU 9% K- B A B T S 4 BRI R R B R
Filk=s

B3 RMLBRReEREART A

Fig. 3 Histological observation of rabbit conjunctiva HE sections

2.4 RN B AR AR A o 1 5

2.4.1 i 4 Shim-pack CIC-ODS C A i k¥
(4.6 mm x 150 ecm,5 pm), Hsh M 2 Bg-/K-= 2 B%
(10:90:0. 25, FH#Em2 4 pH 3) , 373 1. 0 mL-min ",
PR 275 nm, &5 305 nm, FE R 25 °C 3
BEHE 20 ul,

2.4.2 BEiRMEESERE RAME Franz
B, 9O By GBR OISR (AL 1. 24 ¢, S LB
0.071 6 g, NaH,PO, - H,0 0.020 6 g F i fi2 & 44
0.490 8 g % T 100 mL /K H1, #53% ¥ 1; CaCl, -2H,0
0.023 g,MgCl,-5H,0 0.031 8 g, #iZj 1 0. 18 g 1%
RIS HEH K 0. 018 4 ¢ %5 T 100 mL 7K 1, 15 %
2 AR R 2 SF DR A LS GBRIEIT) .
BRI I, Je Bk g 4 4 2, AR L UK ok
GBR ¥ Wi B J5 [ T R Franz & #0422 050
A GBR ¥ 5 mL AE R4 800 BT b /N ) 4
PET A (34 1) C By Hob b B IR B
R AT B E S 200 remin T fESS 0 A R I
FE SR 0.5 mL, 43 4% 30,60,90,120,180,360 min M
FEWo th HORE 0.5 mLL, JF AR JE AR [R] R B L 45 IR R Y
GBR ¥ . FEW U8, 2R JH HPLC I &, 7158 & W
BESH(P,,) Mfadia (J,) . K8 5%EE, &
BRI 70 C T4 12 h BRI A BEOK A, 25
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LTS, 4 T R G, 1 £
6 IR -5 IO A7 8 T B B BR TR B P A T2
LRI AR WY 172, DR AT B0 2 45 M L T 48

WA A% KV A — & BRI, R G2 R it
LU DUAR&F 55, (800 R 245 53 I 7 1 8 791 B 3R 3 1t L D
FREF 55, B R, B0E & TR A 25

x5 BREMBR-ZBEOETFIRMRBEENREMAERANARETISH

Table 5 Corneal permeation parameters of betaxolol hydrochloric-montmorillonite ion exchange microspheres suspension and other samples

3 Py x107/emes™ ] x10%/pgremss ™! K AL/ % DA R
R TR A5 At 1 IR SR 3.57 99. 8 79.7 0.6 0 =0.004 2:+0.018 2 0.996 6
=Sl 1.78 50. 00 77.4 0.9 0 =0.002 17 +0. 008 7 0.977 6
L& 0. 85 23.8 76.4 0.4 ( =0.001 0z +0.038 1 0.992 9
3 itig Yy kL F MMT-BH () 40 i 2 14

AR TR % At V% IR -5 I A B 2 4 ok o % 2 AR
Ok B SRR FL AL A AR v SR FH UKV T U/ e BR 1
o A LA AT SN 5T AV A VS R4 R DS, BBk
o E N [ AR U SR T ARk Ak e Al Bk b
PRI o TR T S R A S L F AL R4S A 2
AT IR R AR 25 B 0 B B s IR 10, 41 4 HE Y
GER RS A RS A R RIER N . X5
SEEANZEE W B ANME  HURY Z A K, SR
rh I T 5 T S S R A R R A
FeAl K

B P37 2ok M S i SR T GBR OV VRS 4L 7
IKAEFREREE B A A A 2 T T DR R R A R
PEIK 6 h, DLARTE RS A R 5 o T N A 2 R
FEAS S, A B TR B AN TR R 37 °C L AR
IR 33.76 C 1 kR (34 1) C Rk
T, O G MU A B AR R 259 IS i O

IR 3R A Bk ) i ) 2 R A L 2 T B R T 4 2 e
KA BRER o AR TH 25 RS R I A8 0 LA 2 245 49 7 HIR
MW Y FE R A, o AR RSO 25 W i AR
4V 2 850 F Y 32 2 Oy X, TH IR A B R B BT B
AT 250 (R WL, 445 MBS AR IR S W A, ik 25 9 1 A L YA
PEIR, FE—E M EERIMEH . AL MMT-BH 1) 2
TStk V2B MR 2 5 Bk B % B B R LA T
254 i % A i D R RO, FE IR R A 2 h B A
TELEW R M i, LA eudragit RS/RL100 iy JiE 41 16l
WK B AR AL B 3R (94.35 £1.01) % ,{HAF
P 8 I G2 FIRE I () J6E 7 a0 A, i A SR FLIR -7 A
LTRILTEY) I T B s b R BB A K AR A R i
)OSR S ) R P S A R R L 4 o A A
S5 R 7 R TR A A 3 R -5 W A B T A8 H Bk xR
2 2T B S R S AR T TE A1 KO 5 R 2
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