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[ Abstract | Objective: To optimize preparation process of Zuojin gastric floating-bioadhesive pellets and
investigate its in vitro release characteristics. Method; With release of berberine hydrochloride as indicator to
evaluate and optimize formulation. Prescription composition for pellet core of Zuojin gastric floating-bioadhesive
pellets was optimized by single factor tests, process parameters of extrusion spheronizatiaon were investigated by
orthogonal design while pellets circularity and yield of pill core were used as evaluation index. Pellet core were
coated by mixed solution of carbomer and sodium bicarbonate. Result; Optimum preparation process was as
follows: extrusion speed of 30 r »min "', rounding speed of 800 r -min "', spheronization time of 20 min. All
coated pellets which were drifted in 1 min were prepared with HPMC K4M as matrix, MCC PH301 as ball material
and disintegrating agent, sodium bicarbonate as drift material. About 80% of pellets were continuous floated
within 10 hours, biological adhesion rate was 83. 7% -86. 8% . Cumulative release rate of berberine hydrochloride
in 12 hours was more than 90% . Conclusion: Zuojin gastric floating-bioadhesive pellets has good release
properties with uniform appearance, its preparation technology is simple with low production cost.

[ Key words | Zuojin Wan; gastric floating; bioadhesive; extrusion spheronization method; turnadle pan

coating; berberine hydrochloride
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WA PR F ), RC-806 7 % RE ¥ 3 56 A (R |l
RRREFHHAARAF ), UV-2550 AU 4 5)-1] UL 43
JEOCEETH(H AR EAF ), BY400 AU A HL (VL5
LW AR ) o

WOE CRFEEIM AN A M AR & RE
oS 2 TR B AR5 e 9% I 32 AT 245 0l %8 %, 43
W0 B ERHME Y 8% Coptis chinensis 1) TR 2K, 25
FHRHE Y 5 2 8 Euodia rutaecrpa ) 1 Ji 31 % 24 SR
S5, A5G 2010 A R 2 M) B R E 5 B OE LR R
RGHEE (A S R ER /N BERIOM B 5 ([ i 24
kS E B SE B, AR 86. 8% L 45 110713200911 ) , &
P 934 (J MR R G ARAF) , BN 4R
(HPMC K100M ,E5,K4M, | ¥ 5 B 40 A 4% A A B
N LM EF 4 (MCC PHIO1, PH102, PH301, H 74
JBALIA R ) R34k oA Al

MEPE SD KR, AH (250 £20) ¢, H ) RABE
S B oL, B A R T IE S SCXK ()
2003-0002 , {1 AT UE*5 SYXK(#-)2010-0059
2 HEMER
2.1 LERIE H AR T A oy ) AR 4
B FRRRE VR AT, KA T AN W 4R A
Mo S HMALIEA(FLAR 1.2 mm) 35 % 8 B0
FORY) e — R B 5 R 8 S R RHR 1R &2

JUHCHY 3E BE TR, O 4, 20 ~ 30 H OBy LS,
ElIFE
2.2 LA R AR
2.2.1 ARFEHITEEST BERLAE 40% , IR
4 b J . OHPMC E5 25% , MCC PH301 20% , |-
NI 5% B TR A 4 10% ., @HPMC E5 25% , MCC
PH301 25% , iR S 40 10% ., @HPMC E5 22.2% ,
Rk 2. 8% ,MCC PH301 30% , iR A 4M 5% ., @
HPMC E5 22.2% , ¥ W 25 4k Z 4 (CMC-Na ) 2. 8% ,
FSEE25% , 5% 2 i 6000 10% ., M 2.1 30 | J5
W B EEE 30 remin ' VR B B 800 remin
VR B [E] 20 min Z5 40N i &5 Huaes . B b T i A
AL 1.0 g, 2050 & F 0.1 mol - L™ 3 % v i 75 i
RS TA] 45 R (25.3 £0.6),(29.7 £0.6),(59.0
1.0),(47.3 £0.6) s, 10 h 7 22 & 7% 2 4 51 Ky
(45.5+0.6)% ,(71.4+0.7)% ,0,(1.3 £0.1)% ,
Ui A T QBUR BT
2.2.2 CHZMRLERE [ AL SRR, BERE R A
2y HPMC ( K100M, E5, K4M) #l £ JL i, 78 0.1
mol - L ™" 1 rv i 5 5 i 18] 29 99 K (25.3 £0.6)
(30.0+1.0),(21.7 £0.6) s,10 h #5228 77 KKK
Jr(44.6 £0.8)%, (72.0 + 0.4)% , (84.9 +
0.5)% . ik HPMC K4M #2244 KL
2.2.3  NEKAERREERE [EE HAL SRR R R AN TR A
1) MCC(PHI101,PHI102, PH301) il £ ALits , 75 0. 1
mol - L ™" 3 /% v i 45 V22 1 ] 43 51 A (24.3 £0.6) ,
(75.7£0.6),(29.7 £0.6) s,10 h $22 8 77 KKK
Jr(49.7 £0.4)%, (14.0 + 0.2)% , (70.9 *
0.6)% ., HHfE e MCC PH301 Jy k44K,
2.2.4 WIIEMOBLZERE € 825 & 40% , HPMC
K4M-MCC PH301 (1:1) , % # AR A& (5% ,10% ,
15% ) (B B2 2L Bl il 45 AL, 78 0. 1 mol - L' #h i vh
DA A T3 IS ] 2l Ry (35.7 £0.6),(30.3 £0.6) ,
(17.7 £0.6) 5,10 h FF& E 7 R K N (51.0 =
0.3)% ,(87.6 £0.6)% ,(90.5 +0.5)% ., %5% i
7 B TR A AN FH R 159 I RS TRE A ) 4 L 10 h RF
SR AR BAE A S R R g b UL 5% B 58 B
MG MR BRI S A A R 10% .
2.3 LRV BT AN 48 A
2.3.1  [EIRERE [ BB T ALGES T BB K
Bt AL 1.0 g BAFAR b A — O 4 R,
LT IR VR 2 iR T 5 K F TR B R
Fi o FARE RIS ZR W LS (B B R G
2.3.2 MEHPE REULG 1.0 g, & 10 mL #&&EH,
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PR3l 10 Y, HRIE 2 em , M52 (R B, TR HERE L
2.3.3 JfEmEEE BRECILLS 1.0 g, A 25 KL E AR
7 mm [ PR PR — & M RE AP e 10 min, Wi 4E I
PRAEE L 80 H i i 4l # i, TR R

2.4 il T AAAL P R BT U
T T B R Z A B A R (B A S R T
B Lo (3%) IE A8 R B30 7 %6, R A 2.2 70
T EIEALAL T AR £ UL 100 g, 29 £y, LA

®1 EeBEF-EUFWNANHNETZERRBSH

FE(p) FIUSC SR () VPN H8 bR o 5 I B0 A i (5] 4% i
M <25 B WERR > 50% , UL f2p ISR o 4
VO AT IR o il e HE S 25 SR L3R 1, O 22 40 i
W% 2, FHEWL AT BT AT A PR ER X AL P BT R e
FEEER C>B>A, FESTRVEE B, C XA
PERUA W35 5w, R A WG 8 3 5 W, 1 0 B i
T AR A,B,Cy RIVEF HE B 30 romin ™' TR %
800 remin ", &R i [E] 20 min,

Table 1 Orthogonal test analysis of preparation technology of Zuojin gastric floating-bioadhesive pellets

No. A FFil %@/ romin ™" B R H/r-min =" C IR A/ min D(ZEH) R (N/%  HBEE(p) /B f=2p
1 20 600 10 1 83 17 49
2 20 800 15 2 72 15 42
3 20 1 000 20 3 76 14 48
4 30 600 15 3 80 18 44
5 30 800 20 1 93 12 69
6 30 1 000 10 2 73 16 41
7 40 600 20 2 81 12 57
8 40 800 10 3 81 14 53
9 40 1 000 15 1 64 18 28

®2 BEESHFENW

Table 2 Variance analysis of comprehensive score

Ao, bR RLTSCR AR B0 B A A /N AU RL A, 3 % > 500
Ao THIRAAC/N I BT BB AR 969 wm o AR 35

FERR 5 s F P SE L3 A /N L i I R B B < 30 B, Ui
A 53.556 26. 778 7.774 ~0.05 o (8]

B 388. 222 194. 111 56. 355 <0.05 B ‘

C 600. 222 300. 111 87. 129 <0.05 2.7  RAMRERE AR

D(iR%) 6. 889 3. 444 1. 000 2.7.1 AR 2l HERN TR EEER

HE:F(J_(Js(Zyz) =19,

2.5 RS BCA S LRI 40 g, 2R3 4%
DL I 2056 A 5 ALt 100 g, 3t 3 4L, 2 22 H K
AR 2V i, JF 052 AL AE 0. 1 mol - L™ Eh iR o i) it V28
BF RN 10 h Fp2 7 2, W3k 3, 45 R R UL
[BR]  J3 SA) A oy, 5 L, R B A A AR TR TR PR
R %1 >80%

2.6 GA/NILEYHIE P g A B A A A VI
Tk R FE T 1K b S8 AR ik B8 934 -5k 1R S B
(10: 1) IR G, L2y 30 min, {60 4 W T & 53
BE0.4% o B0 A0 B VR AL A T, B NR
I 20 remin ' R XUTEE 50 C il £ £ K B TR
4% WY/ I o B LA/ AUHT BT AT WS, I Ak
F3 ARHEIZHWRIEXRE (x+s,n=3)

AR R /N BEGRXT AR 28. 6 mg, & 50 mL &,
T 5 iR O 7 25, VR g 0BRSS I 48 R . ORG % E BUIZ
W 0.5,1,2,3,4,5 mL, 535 & 50 mL &),
FBESE 5, 45 50 76 347 nm b SEOE A7 L
FREREE (C) R B AL b, A S A b, 45 [0 9 J5 72
A=0.03291C +0.002 75(r =0.999 8), £k I i [l
5.72 ~57.2 g-mL "',

2.7.2 FEPRGEE SR 2010 ERRCHE 2
Y “FEX D H—k, LLO. 1 mol- L™ £5R8 h B ik
AL AE (37 £0.5) °C L% 100 r-min ' F ik,
AL AN AL 5, BT, 45 F 0.5,1,2,4,6,
12 h BHBCEE 10 mL (57 B #b 55 8] 3 55 & 4 i), &
0.8 wm G ALUEEIE L, BCLE U8 W AE 347 nm 40 5E

Table 3 Verification test of preparation process of pellet core (x £s,n=3)

it e/ % Vo B 2/ Heog /g eml ! e wE B/ % A TN [R] /s 10 h FF 50T R/ %
20141008 82.5+0.4 10.4 +0.4 0.71 £0.03 0.63 £0.21 38.7+0.6 82.1£0.3
20141009 81.2x1.3 1.6 1.2 0.74 £0.01 0.64 +0. 18 33.3+0.6 80.3 +0.2
20141010 83.0+0.9 11.2 0.4 0.73 0. 02 0.53 +0.34 36.3+0.6 81.220.1

- 190 -



21 £ 22 )
2015 £ 11 H

RESEAFERE

Chinese Journal of Experimental Traditional Medical Formulae

Vol.21,No. 22
Nov. ,2015

AT A RS RBBCE(Q), 45 R WE 1,
WE B 3 HEAT A /N AL 1 A S0 R 0T B0 A 0L, R R
BEpg 2 h B RABUR R L 20% ,6 h BRI R
60% ,12 h Bf BRI EIE >90% o & B /)N FLAY il
#H T LA AR RE.
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Fig.1 In vitro release curves of three batches of Zuojin gastric

floating-bioadhesive pellets (n =3)

2.7.3 AIARNAURBELGHLE] /AR RO AT 22
Bt . 9l HE %, — 2%, Higuchi, Hixson-Crowell
F1 Ritger-Peppas #& 55 3 L /N FL A 1) S 25 R il 55 U
AT A, 807 B4R BN Q = 9.3231 +4.734 (1 =

0.9933),In (100 - Q) = - 0.275t + 4.865 (r =
0.9735),0 =36.374:"> - 23.82(r =0.995 2),
(100 - Q)" = —0.280¢ +4.783 (r = 0.993 2),

InQ =0.948Int + 2.463 (r =0.993 5), M Ritger-
Peppas J5 & AT R, A4/ AL T (9 BECHL 1 o0 B 2R %
AE L, X 5l HPMC 5% K 88 B8 22 41 k) A
AN

2.8 AA/NIIY A SME IR RO R AR AN
1 g A 0.1 mol- L™ "% 900 mL g 5 H 4
Vi AL T T 0 N 8], I 45 B — B I [) WL ¢ LB 1 O
10 h J5 RS B /N LB R, BE T JE BRI 5
Ho iRIR 4, WHENE SD KW E | 4 B 5 U) A
2 cm x 2 em, W EHEEB A L, i E A& /ML 100
mg 5 7% 2 A 1 RN R K B % P2 e, T K b
20 min S5 M BB R R 45 B cE, 0.1
mol-L ™ 'Eh FR7E 20 mL-min "' E F#¥E 5 min, HL
TRREEE BRI/ BT SRR E R AE Y B
B3 R AN U SRR R Z 1)
3 iFig

w2 BRI AR BAT — s B, D BRI/ LN
B3 AET B 8 R RHTRRR B, A — & &
R 2N Sy o3 HIOR) , O kS 2 B EEAE . S PR UE/N FL R
A B3 B A Y AR AR T Rl T 3 K B A
B HPMC, 7R AT VE S Z G 500 #0357 o TR B AR T
TR AR B &) BTG E o A BB R R

F4 IMESBRZF-EVMF MBI BT IF YRR
(xxs,n=3)

Table 4 In vitro gastric floating and bioadhesive characteristics of
three batches of Zuojin gastric floating-bioadhesive pellets (x + s,

n=3)

e A N ] 10 h FPERE R YRR
/s /% /%

20141201 47.7+0.6 83.8 0.7 86.0 £0.7

20141202 39.7+1.5 79.6 +0.8 83.7+0.4

20141203 43.0+1.0 80.8 +0.4 86.8 £0.3

M B TR 5 VA R R AT A AR — T TRT AT 3 5 /N L B AR W b
BEPE R, 55— J5 ik A B T 38 /AL 7E 18 80 i
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A PP [ P A 22 86 /N AL A b 24 i 5 400 08 223
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