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Shuxiong Sustained-release Capsule prepared by multiparticulate
site-controlled release technique
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Abstract; Objective = To prepare Shuxiong Sustained-release Capsule by multiparticulate site-
controlled release technique. Methods First, Shuxiong pellets were prepared with the refined medicinal
materials containing in the recipe of Shuxiong Tablets. Then, three kinds of coated pellets were prepared
by HPMC, Eudragit L-30D-55, and Eudragit L100-Eudragit S100 combinations (1 ¢ 5) as coater,
respectively. Finally, Shuxiong Sustained-release Capsules were developed by encapsulating the above
three kinds of coated pellets as certain ratio in hard gelatin capsules. Results The three kinds of pellets
coated with HPMC, Eudragit L-30D-55 and Eudragit 1.100-Eudragit S100 combinations (1 : 5) could
dissolve in any pH condition water, at pH value 5. 5 or above and at pH value 6. 8 or higher, respectively.
The release profiles of notoginseng saponin, safflower yellow, ferulic acid, and tetramethylpyzine from
Shuxiong Sustained-release Capsules showed a characteristic of pH-dependent gradient-release in the
simulated gastrointestinal pH conditions and no significant difference among them. Conclusion  The
results indicate that the multiparticulate site-controlled release technique makes it possible that various
components with extremely different physicochemical properties in sustained-release formulations of
traditional Chinese medicinal compound recipe could release synchronously while sustained-releasing. That
complies with the whole conception of formulated compatibility of traditional Chinese medicinal compound
recipe.
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& B9 R R RIZ5 ), 8 b 7 25 B4R BURE ) LA
L REREANEE B E R 8 A pH HELER,
DU BB R TA 5 P B 47 4  (HPMOC) A pH 4K i B
AR B P ERBRNIEHETEX, ZXRALT
ENBABAFRTEFFHERH AR,
1 NE5HH

510 5 B0 AH 635 L (B B Waters A 8],
UV—2501 &Y %51 43 66 B (H & 5§ 8 ,BZ]—
360M K& IAERXRBAREFEAED,
BM8—100L &Y & & FLALHL (¥ B FHL e il g5 A BR
AFD WA RALRGRI QL AR K%) ,ZRD6—
ARERAYEHEN(ESREARNE.

=L a8 INEHHMQGLETEM AR, =t
BEF FHR.ER)ERMBIEFEAREY
HSRER), L% A E X B (Sigma A7),
60RT-5 BB EEF AL 4 E HPMC, MY F(EXH
252910 B HPMC, & F 5 mPa » s, B F RN
404 TH PR /A 8D, Eudragit L30D-55 &, Eudragit
L100 %, Eudragit S100 %I B 3 75 4% B2 4% iR (£ B
Rohm 24 8]), B8 = Z i (TEC, % E Lancaster
ANED . MBRAFERLHERALGRER, BN
o i i, HA IR B R T4
2 HiE
2.1 FHEBALKE & FREALLT =L EBHE
10% AL AEEEE 30%, )15 BB 10% AT &R
50%. IRAER RERN,3% HPMC (R 5
mPa « ) KBEBRHAFEF, RAGKENIHET
M, TZSHH EVFEE 200 r/min, AR
B4 10X 20 L/min, S H & 15 L/min, K EH
0.5 MPa, W 3 Z ¥ # 14 r/min, #t ¥} P15 3 K
18 r/min B J& , RA M ILFE 50 CHAFM|T 2 h,

AR 20~30 BRILEH.

2.2 ERBEWHHEE

2.2.1 HPMC KB H % . BCHPMC $%80 g,
A 300 mL BB ZE 80~90 CHEMEAF, BH2 b,
RIEMA 700 mL B &BAK RS BHEEA.
2.2.2 Eudragit L30D-55 7K 43 84 04 15 W B4 i
& AR B WA N Eudragit L30D-55 26. 5%, #7
BR=ZE(TEC) 0.8%, MMt A K 4.0% . %
t8Kk 68.7% . % TEC. B AMMAZER KT, HEHE
AANEZ M. ERFH AN ZE Eudragit L30D-
55 KA #RH, £ 0. 25 mm FE RS, BB GXE
KBHPEREW 8%,

2.2.3 Eudragit L100-S100 /K 43 B4 18 &K v W B9
#] %% : Eudragit S100 7K 4> # 4& 4 5 % Eudragit
S100 8%, TEC 4%,1 mol/L NH, 4.06% ., ¥ & ¥
2.64% 718K 81. 3% . Eudragit L100 7K 43 {4k
7% & Eudragit L100 8%, TEC 4%,1 mol/L NH,
2.71%, . A 4%, KIBK 81. 3% . 4RIk k4t
7B T # Eudragit S100 5 Eudragit L100 #}
RIMAZEER/K P, 500 A o I8 X 4 8L, Lo
HEER, BEHE S min, B3RS EBEEMARZAR.
k&P R 60 min, BJFEIEMAMER TEC, BH
B1h, BEERERABRNKFRAEREALNE
HEA4E, BERE A L3R 4 8k, A 0. 25 mm
. BEWaBES HE S S K Eudragit L100
M Eudragit S100 4 #Uik# 1 ¢ 5 MBI HITRA
B & BT 9 : ¥ Eudragit S100 43 ¥k 218 fn A
Eudragit L100 43 &k,

2.3 FFHMAMEX. HEBERALRERI, LR
R ATEK. BRES 0.2 MPa, [E#fi & 60 r/
min, TR 32~35 C. SAKBAECKBRIER R
AW . ARTERG  EERKA T TIERS
min, & 40 CHANET 2 h, HPMC K i &%
marmk 2%.4% ;Eudragit L30D-55 4 K R & 3¢
450 20%.30%.40% ;Eudragit L100-Eudragit
S100 @A FE B3 7 3 8 24763624 .48% .

2.4 BAAMAPALEEE . FMARMN)IEE. =
tEBRFHNE

2.4.1 AHECERNNE . IFHEGXHEALESR,
B0 H B ARBUR K 50 mg, B7K 100 mL, 48 75 4b 28
30 min, JEa, AR LL W, T 401 nm P K AL 2 IR
HEAHE HERESH.

2.4.2 PR EZEMWE KB EAE
%, B, 6134 . Kromasil C;3(200 mmX4. 6
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mm, 10 pm, RBRMGEMNBERARD; FshH:
B RE-0. 5% VK EEBR (40 ¢ 60, = Z B 1A¥ pH N
4, 9) ;KRB E 1. 0 mL/min; B £ . 280 nm; &=
B:20;HHR.10 L. REMEKBALEER,. T
40,6 B FRBUOB K 500 mg, b B 8% 100 mL, # A 4b
8 30 min, Y82, AR 52 B8 W, R W S W 1T AR, 3
BREESH ,

2.4.3 ZEEBHMUE - RFHARMALER,
BF40 X B AR EUM K 500 mg, fill R B 100 mL, #8755
Ab 78 30 min, I, WRE T RER 10 mL K%
&, B A Din RURFLR MW BgHE b, Kt ZE X £
BRI, R 0% BE B, BV, %
F.RENFEERR, CBREBZE 25 nL BA,
HHEBZZE . B N RBEB . B H R
RABER 0 p L, ETREEDRE P MBELE

FL A S%BEEM-KREMRER 0-2 mL, B AR

0.8 mL, F/AK¥ 60 ‘C{FR 15 min, BE, BiKE+
%BH 2~3 min, BIMAKE® 5 mL, 3257, BT AN
%5 M, F 560 nm HK AW EREE (ADE,HER
RESE
2.5 BHERTE
2.5.1 AREERNBRENE - H(PELH)
2000 SRR ZFPAE B B RS R E L B R
900 mL, & E (37£0.5) 'C, % 100 r/min, 4 51 F
BB R 2 0.8 um M5 FL U8 B UE o BB, BIURE B
K 5.0 mL, et 5. 0 mL FRA T, FERBEHR
F 401 nm FER AW E R EEE, UERPLEFERE
H100%, WAL B RN BRBEE.
ARRERBEMNAEECRBERENE W, &
HPMC & &ML E A 0.1 mol/L HCl #1317 B
B ; % A F K B # Eudragit L30D-55 &K H
FL7E 0. 1 mol/L HCI #iR16 2 h J5,8 pH 6. 6 B®
HE B P 9k SR 2 h; WK F K & Eudragit
L100-Eudragit S100(1 : 5) &K # 7 0. 1 mol/L
HCl iK% 2 h /5, & pH 6. 6 BERRELE Wik P4kt
RE2h, B5EPH 7.5 BREZ WA T EE 3 b,
I REBREAN T pHEM AL RCEBRRER
oW KK RN 2% 8 HPMC AL 5
ZF 0.1 mol/L HCl,pH 2.5 1 5. 0 BsFRiL 2 ¥
FIR K 2 hy ¥ K R & I 30% K Eudragit
L30D-55 AR M A4 FEA pH 5.0.6.1,6.6.7. 2
BREZWmW P RE 2 h B ERKEER N 36 %8
Eudragit L100-Eudragit S100 (1 : 5)f KB4 7]
BAPH 6.6.6.8.7.0.7.2.7.5.7. 8 BE MR L Z vh WK

HRE 3 h,

2.5.2 MABRANEZENBREENE . CREER
FHEF 2.5.1 W, BB G ¥ W4T HPLC 4347,
RSP EFRER 100%, T EMBMBRMNIZEY
RRRBE,

2.5.3 ZLRBTHMBHENE . LREERFTE
[l 2.5.1 W, ¥EHWBFERER 3 mL i3 B AL
B0} B Do B K AL B R BR A, R K bk S B
TONZ G , RV, T REEHR=L A
BEHMEFEHRTUVIIE. UERPEREN
100%, HBE=tEBHFHBERBKRE.

2.5.4 HEBHAKEHE pH BAKGTEEM
HPAEFRCE.ZLERH . FHERMIZENE
HORE U 52 - 4 BIFR B HPMC AR ML (B KRB
fin 2%) . Eudragit L30D-55 434 3, (48 4K fi & 3%
fin 30%) . Eudragit L100-Eudragit S100 (1 : 5) 43
KA RFREEM 6 EER EATKE
FL,EMRER ST LR 3 ML R E A B R
30%.30%.40% , RIGEM M AL E & pH EE
EGTHITOEECE . FMARJIZSEN=LE
BHBRRENEE., MOERAR . MARMIIE
B, KWK pH 1. 2 &4 TR% 2 h, 7 pH 6. 6 &
THAE 2 h, 7 pH 7.5 4T % 3 h, 4> 5% L%
HAEE TR/ NG %EN B pH EE. =
tEBHE,KKEPH 5.0 £FH#TFiHHK 2 h, 7 pH
6.6 ZATRE 2h,ZEpH 7.5 FHFTHE 3 h, 4
BIxt R ALEE T R B A/NG e pHE
3 4%

3.1 HEREXGYRBKKZ . HPMC g &K EX
BMAPAEBCRNBREREMAK(E D.
Eudragit L30D-55 KB MAPALRERNE
BMEZREHELRE 2, BRKENR 2048 MALE
0.1mol/L HCl ¥ 2 h NALEBENBEAE
i 5%, MK R BN 30% LA LA, ALTE 0.1
mol/L HCl ¥+ 2 h AJLFEARBZ . Eudragit
L100-Eudragit S100 (1 : )R BXEA P E
BENBRERLERRAEWNE D AKEN
24 Y5 B % FL7E 0.1 mol/L HCI 3 h # pH 6. 6 B fR
REMBERF 2h AAREARNBRLGEL Y, 48
KB REnk 367 LA BB, L 0. 1 mol/L HCI
3h # pH 6. 6 BiRRELZWEWT 2 h LFAREY.
3.2 BB E pH E X 25 W B 3 e - BT R
# pH E X HPMC XKML P AL BB RN BN
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0 3lO 66 60 T20
t/ min
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B 1 HPMC 87k B3 x4 16 3 & %8B M % m
Fig. 1 Effects of coating load of HPMC on dissolution
of safflower yellow from coated pellets
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WEKFEMO. 1 mol/L HCl A RHRB 3 h FE

PH 6. 6 B EE B A AT 2 h)
Fig. 2 Effects of coating load of Eudragit L30D-55 on
dissolution of safflower yellow from coated
pellets (0.1 mol/L HCI for 3 h and pH 6.6

phosphate buffer for 2 h)
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Fig.3  Effects of coating load of Eudragit L100-

Eudragit S100 (1 :
safflower yellow from coated pellets (0.1
mol/L HCI for 3 h, pH 6. 6 phosphate buffer
for 2 h, pH 7.5 phosphate buffer for 3 h)

5) on dissolution of

EERELHBEW(E O BN FHpH ENEKERE
Hhn 30% %) Eudragit L30D-55 A K ALA B2 A
FREHEWWE S, EpH5. 0 BEAKEF 2h K
BABERE,EpH 6. 1 BEA RSP A B EBE
K B8 T pH 6.6 1 pH 7. 2,7 pH 6. 6 F1 pH
T2RBARVOAERCRNBRERLEE#.
BB A B pH B X 36 %8 &K i & ¥ i1 Eudragit
L100-Eudragit S100 (1 : S)ARMAIKBLEE R
ZHEWHE 6, AAMALLE pH 6. 6 BHA FE P
ShILPBEBL 1 pH 6.8 BRAFh 3 h B
40N KA s T 2E oAb 3 F A & b, B E pH W F
BB EREE M.

3.3 EMHAKERE pH B &4 T ARMIL
PARRER. ZLRBHE RN Z RN B
EWESER - LET AEUAKEHEHEST
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YOOk RS §=F 3:9.9: 4:08 70|
Fig. 4 Effects of pH values of dissolution medium on
dissolution of safflower yellow from pellets
coated with HPMC at 2% coating load

|
o 3 @ % 1o
t/ min
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Fig. 5 Effects of pH values of dissolution
medium on dissolution of safflower yellow
from pellets coated with Eudragit
L30D-55 at 30% coating load
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Fig. 6 Effects of pH values of dissolution medium
on dissolution of safflower yellow from
pellets coated with Eudragit L100-Eudragit

$100 (1: 5) at 36% coating load
100+
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REIE /%

40
20

0 \ " L
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ll80 2‘40 360 3.60 4’20
¢t/ min
A-LERER B=LEEH CHE% D-FMHAR

A-safflower yellow B-notoginseng saponin
C-tetramethylpyzine D-ferulic acid
7 BHAGEHEpH EUFE4TERMAPLR
HEAR.ZEREEF.FMARNISHRAERSER
Fig. 7 Release curve of safflower yellow, notoginseng
saponin, ferulic acid, and tetramethylpyzine
from Shuxiong Sustained-release Capsules in

simulated gastrointestinal pH conditions

AAEECEN=ZLRBTEWN fLHN 4.2, 4HE
BERMPIBBRA f, ER 80. 6, AHEGRMIE
B f EN 86. 7, RPWEEEMAKE BE pH
ZUETEREEZERTBE®.

4 iFig

4.1 XERME, A\EE AR pHE—BH 1.2~5,
+—481% pH H— &K 6.634-0.53, = pH {H—
N 7.4140. 36, pH H— &K 7. 49£0. 46,
251 pH H— Rl 6. 6310 6703 BIALAY T34 H HE
SHEAEZRBREST —BHI 1~3 h, RERE—KR

H2~4 hy /NG ER E— Bk 3 h £H,. 2R
55 3L H /Mg 3 B R AR KO0 R G
FHEHBBNE 5~7 h, WA AL RER
[ i W 5% 2 B R A B BB A — L. b
M, ALRREAGEROERLS, RATERR
B pH Z G THMBOCKME. #&T 3 HEKHK
Aok HPMC B4, A B A RERZ;
Eudragit L30D-55 54, 7E pH=>5. 5 it % 1@ , LA i
T+ B AR B A Eudragit L100 §
Eudragit S100 iR & W1E A SR K, K7 pH
E>6. 8 AR, UHASHEBHEERA A TA
/NG pH A R7. 4910 46,7 BIA/Ma H) pH H &K
F 7.0, M4 B pH — B 7E 6. 63+0. 67, FT LA, 3
4l R A Eudragit S100 (pH>>7 WE@) QKA S
BREMOLEN B R B, B AL
L, A XMARBRE,, LR RA T Eudragit
L100-Eudragit S100 (1 : 5)4E R @AM, Eik
3FBOLIE —E BB E AR S, 76 &R —
MEEANEEBHENSEEXEMARREBZER
pHER FHYEARMNBEREMNERERAH
HHA.

4.2 BHEANERREYERLALD—ENEE
ARFPRGHWREREA B THEGKNEE
T FEB H, LR AR TR ME 250k
G HAREE . EAM R LR BN, X Eudragit
L30D-55 £ & B & ¥ i1 30%. Eudragit L100-
Eudragit S100 (1 : 5)@ KRB M 36 % DL LA
KB BR T BT BRERE .

4.3 BT B pH E X HPMC R BULR B2
AR K, B % F Eudragit L30D-55 #i Eudragit
L100-Eudragit S100 (1 : 5)@KMAHE ERKE
W, /& 7 pH<5.5.J5 & 7E pH<6. 8 Bf JLE A B
75, A& BB AL pH E LA LB, pH RE 3
BAFRUARKER X EERENEARFK pH
BT ARENERERLAFRTERS .

4.4 HF=ZLEBEHEPHWASEEEO0. 1 mol/L
HCl WPl A KRC MAE=L B2 HHES
BERR F % F HPMC KB, R H OB A K
7 pH 5. 0 BEBRELZE K .

4.5 HMUPEFUDR—FEFHNEIBREESR
B3, o (EAR I, B 350 89 (A S0 B B IR0
B f (B W/, B B 2 R OR L, — A
% o {BAE 50~100 B 155 f il 70 AR A0 B AR AR 5
BRA [ ERERARENESR.
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W AEBEYAKE B E pH B0 &GTRBBE
RIEH, B F pH KB AEBERAUALNBEHER
pH #BHIM , BKBHNAEEER . ZLEEHS
JeB PRI S RBRAERBOT R A FER
Ah A R BB R R B AR Y, AT LA
W, 67 M 2 R A 2 M R R AR K & R R A B
Z LA DUA B 25 R, AT SE BB Y B A8
4.6 ALK 4 R A HPMC. % BRK 4 8k R
ARME, & T 3 HEKMIL, B HPMC €K
A, Eudragit L30D-55 45 4 ## L. Eudragit L100-
Eudragit S100 (1 : 5) &KL, K & &3 i (&
BE) B A R pH (A X HPMC 44K 3L 9 44 4F
B X EEY W, BX Eudragit L30D-55 £ K #
#L.Eudragit L100-Eudragit S100 (1 : 5) &K
RSN BAESER . B 3 # pH KBIRIBEZ
ILB A I AR LN, H & T R (RITF
NELRE 333 G IREC B RIE R Y $ T
FLAT 43 B 78 0.1 mol/L HCl.pH 5.5 P} k.pH 6.8
A EBRBBA R REZ, B —F pH KR
BERGRIE. REAEEHEREEZ R pH ZL1FER
AL, R R B AR RS FE R P B AR B R A
XX B — M ZBECR, M HEAEREF K
HF B EA LA LA BIE S B EE T P A

P05 J7 BLAR B B AR R R P 25 1B A
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