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P BB BRI SER T IE SR AL Ty SR AT Ay W IRSM RN TR . R EASII A R R K
SR XG4T R R (P<70. 05) . AL TT O - & 252 SR IR 7 % 1 &R 20 mg. PEO N750 Jil# 5 160 mg. NaCl g 30
mg; BIHfEJZ H PEO WSR303 il 75 mg. NaCl g 20 mg;3§#87] PEG 4000 JilH2 1020 AT 506, SIRM & 5 R W
BB BEEERRTE 12 h B2 HORIEE 2R A BIE 42 (95. 02%) ., %k ARRESLHEWZBBEEERL T LK
SE S RIMEEAT AL 12 h WHA FRBRHE (r=0. 992 1) A REER .
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Preparation and optimization of formulation for lappaconitine hydrobromide push-pull osmotic pump

controlled release tablets
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[Abstract] Objective To prepare lappaconitine hydrobromide push-pull osmotic pump controlled release tablets and
screen for the optimal formulation. Methods The percent of cumulative release was used as the evaluation index for the drug
release profile in vitro. The effects of PEO N750, PEO WSR303, and plasticizer amounts and coating weight gain on the
releasing behavior were investigated through single-factor method. Based on single-factor study on the compositions, the optimal
formulation for lappaconitine hydrobromide push-pull osmotic pump controlled release tablet was selected via orthogonal design.
The in vitro release of the optimized formulation was also fitted to different models. Results The results of orthogonal design
indicated that coating weight gain had a significant effect on the drug release in vitro (P<C0. 05). The optimal formula was as
follows: lappaconitine hydrobromide 20 mg, PEO N750 160 mg, NaCl 30 mg in drug layer; PEO WSR303 75 mg, NaCl 20 mg
in the push layer; and plasticizer PEG 4000 was 10% and weight gain was 5% in the coating composition. The release rate of the
tablets with optimized formulation was constant within 12 h, and the cumulative release could reach 95. 02%. Conclusion The current
method to prepare lappaconitine hydrobromide push-pull osmotic pump controlled release tablets is stable, and the in vitro drug
release has an excellent zero-release profile within 12 h (»=0. 992 1), which meets the standard for controlled release.
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HEHERZMNEBRERMY &Sk (Aconitum
sinomontanum Nakai) #8 I —Fh — 2844
B, H AR R SR . & 5 R AE s 5 Sk B
AROLT 2T E R AR SRR R 2. B T
TCRURE R RN R BRI RIOR B K DA A RIAEE

G2 BRI R T 78 2 S BB A8 IR T TR AE FE
T AL A L 7RI IR B B AR R R A Y N T
S H Ry H R A 2 R A 5 g O
F VORI IE R R G EFEAR
R B AR . I PR N 11 45 Fh &R
P2 e 2 PR R R0 oy LA A B AR AR N 2 S L
BRI (1A B8 25 24 4 e Ak 3 1k IR AR BB 1R L
PAR 22 . R 4ERF 25 W TE 1 N A R0 il 25 4k 32, A7
REHE o 2 W B ORI 4 sy S0 A 1 i, PR T
TFRARRSSHREERF AAEREL. &
T RIRER L P R KSR R AT T RESE
HBBRGRE F h 25 W) R i b 32 15 W 1 P 58 1) 52 1)
MEZESK.

BiERG R G RA TR FE BRI A2
I JE S R R R s AR AR DG R AT e S
1k AR b B BRI — T, RUZ BB
FERR MR B E R . S 252 B E M
HBENA R AP INRIK 3 2 B e A B
HeZFNE 25205 & 252 KAIE B 5 245 1R B 5 1 Bl
HEZ v o35 WK BBk - AT HE B 5 25 TR B &
2/ NMLREI R . BUZ B BRI R MER 25
SR AR AR ) — R L, SRR
FEAR | T A 53 BIOAA B AR A5 M T 12 24 ) o e i )2
BB B T2, 2 T SE i Tolk A
P AR 2 SRR R & B AR R 2 AR AR
MEFETRITEE B2 . MR ZB BRI AR
Al I BHES) 2 A1 T . BETE L b A I ME TS V25 )
B A B i O 2B . TR H
RIEH K& Boy A WO & A A 2 R
FI L AT DAME I M 25 ) SRR R 5 R
RUZY 38 5 0 S 5 Ak Ty i) B B G R R 2 AR
() SRR 2 1 W R AR B8 R s DU I R
FEAL T AT R0 SRR 5 5 F OB
1 {XEEFMIRG
L1 A% UV-2401 PCHRIEAMMOEELAALS
H s TDP B 5 o Fe 5 AL I 56 — il 25 MLAR T )

BY300A %I /N B 40, 4 5 (1 i B0 25 K A B8 )
ZRS-SHIE e IR IS AY (KRR Tk ) ) s BDY-

100B FUE R FE PR (1 F SR A BR A WD s BP 210D
I TRV (T2 R B E AR A BR A FD s HWS-12
R AR KIS (L iG—tE R A R R s DZF B E 28
TR AR R A R A D .

L2 XKZh SRS S H R RV R 25k
FRTRAT N 6], i 20080201, 45 B 96. 83%) ; S L iR
7o A o i (v A 2 A S B LS
100289-200902) ; S Ak4H (NaCl, 23 #r4ti , R Ak T
AIRATD s PEG 4000 ([E 258 FfL A0 FRA FD 5
RE M (PEO, Lifg R AR AL BRAFD ; b
NRREE OL T IR 25 FRA FD s BETREF4E R (CA,
L ERFN A BRA FD s FALRLL (Fe, Oy, 1-12Y
FHSAACERERH D 5 T e S iRl (SDS, [E 2545 1k
AR ARD: AR E S P ER S
20120102, KA :5 mg, ) PEABMI PR 2451 A BRA FD 5
S R Al HARHRI Y R b At

2 FIEMER

2.1 2EMERALT EFHART MEHRRARR
EL 29,91 mg, BT 100 mL g, A0, 5%
SDS it VER . KB EEL0.1,0.5,1.0,2.0,5.0,
10.0 mL ERE W T 10 mL &)+, - H 0. 5%
SDS BB EA 2RI . 43 A 251 nm AL
MECEHRE (D) HERR &SSP RWE O 5 D i
ATkl a2 5 F D=0. 012 1C+0. 004
27(r=10.999 8). ¥k FEJE [l 0. 991~99. 1 pg/mL,
[N N 1 a7 R e oy 1 e o1 B
99.92% . 100.17%. 100.74%. RSD 43 % K
0.79%. 0.82%. 0.85%; H N K % & RSD H
1.07%. 0.84% . 1.33%; H [0 X5 % & RSD W
1L.76%.1.69%.1. 7500, S il EVEIBCE 0.2.4,
8.12.24 h gl & H D {8, RSD 435Ik 0. 97%.
0.83%0.2. 04 Yo KEAFESTE 24 h NEE .
2.2 ABRMRBHLTENELEREFER R E
2.2.1 F&ovEl & T2 KRR Al 80
i o 3 PR B T 1) D ek 24 S0 PR e 5 R
R 25 20 mg) \PEO N750,30 mg NaCl(id 180 yum
G 0. 8 Vo REARTREESE . R FH A T AR 5T

W )2 - K Rk o0l 80 B i 43 il FRER AL T
&= PEO WSR303.Fe; ;.20 mg NaCl(id 180 pm
G FN 0. 8240 B i R BE , R FH 45 i iR IR A 3440
JEA R e Sk & 25 R AT BUE BRI A B R R
T RAUZB BR .
2.2.2 AR WHUETEE) CA F1 PEG 4000, fE
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WREAAE T I AR EAEF (R 2 /K=90 : 10)
L BEFE 12 h, RIfS i . Hodr, CA i ik i
R AWV, ELARE R A5 r/min, 404K
50°C AW E A 8 mL/min, 7E 40°C K T 24
hfg. FTHB&H)Z(A6) ZEP.OMES 0.6
mm B2

2.3 B AMEFFE BWWNEZBEEERA. U
250 mL 0. 5% SDS ¥ & M % A . % 3 100
r/min, J&EF (37. 0+0. 5)°C, 43 F 1.2.4.6.8.10,
12 hJFHL 5 mL, Ff[a] i 40 R | [R)4A B A 25 HE A
. FESRZE 0. 45 o fRFL 8 AR o % L B SR L 7
251 nm AL E 2 B (D) IR BB R
B R e AN TR] ] i BRSO

2.4 ARBRHLTERESFEREREXLR F
SR LA |, 2R ] PEO N750 8 & 245 )2
BBl s PEO WSR303 1F Bl 4 )2 9 Bl #E 7 5
PEG 4000 YEAEAZ B 58R] , F43 5375 28 AN [ FH
EXFBZYAT BRI, T 2 )2 S B2 NaCl
FH& B2 LFLAR SR B 24T 2 AR /)

241 S HEHEANAEXNBHITINY
g PEO N750 A B &R & v, Hal K G 26
H3F i, ICAS T L PEO N750 484 & 25 )2 11 BY
B, i % g 252 b PEO N750 H & 4350
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120,160 F1 200 mg B X BELGFT A B 520 o 25 23R UL &
1A, Bhigsf PEO N750 0y 15X BT A KR
S, 4 PRI (120 mg) B2 SR AN b 5 Tl
U R AR R (200 mg) B2 33 6 T [ 24 B &
FFHTE R 160 mg B2 T A AR X HEAE .

2.4.2 BiEEB BN EMEKSSBEHT AN
] PEO WSR303 1E y BifE = i BiE ], 9%
LTI 55,75 F1 95 mg I X B 2547 50
SR L 1B, B BEZ b BifER PEO WSR 303
FHAR OGN R 24 3 258 At AH R 388 s 4L o8 75
mg IPRE2G AT AR AR

243 BRBAFHAEFNAENEHTAINY
[ ROUAL AN AR A I AAE Y T CA i
1 5%.10% F1 15% 1y PEG 4000, % %2 A 6] PEG
4000 PR SRR 55 5 F AR SN 2547 B 5
G ULIE 1C, Bl 1 90500 FH 2 n 38 m B 24 R
PR, T 24 PEG 4000 F 2 oy 1026 B B 2547 R 58
FRAH

244 ARHEMBHTANY W DEKIHEE
b A B R SR BE . 3 ) P S A A o B
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Fig 1 Influence of PEO N750 (A), PEO WSR303 (B), and PEG 4000 amounts (C) and coating

weight gain (D) on drug release
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2.5 EIREMmALLF  FERHE AR L,
TETEBUZ B 3 R &% 245 )2 h B Bf| PEO N750
FHEE(A) B #EZ PEO WSR303 Fi 4 (B) ., 8 4L A
PEG 4000 & (O) iU 3 5 (D) N FE 0 25 ) A sk
B2y F 252 m R R AR DL B4 DPRER SR 3K
FHEAT IR Fie Lo (3') IE 22 R AT AL 7 4k, DL 3%
L, RAVIMBOES LR 25 RS BB ZE R A
7 2 h BEUBHUE DL 20 %6 A br i 25 54 TG R il BX
S B AR N IL —20% |56 h () 2EUBE L
60 %6 JhnifiE B AR N L, —60% 512 h BEUR
JBCEE LA 95 06 R b s 5 52 BRI T 4 A A K
ML =952 |5 h b 3 NMRAREGE RE 1. LU
FRFRE r B2 LR AKX
L, — 1| EFrAE RO 3. # NI LA
L.L=|L,—20%|X100X14|L,—60%| X100X1
+L;—95% | X100X 1+ |L,—1] X100 X3, L f#/h
FOR BRI RAR, 25 R L 2.3,

x1 EXRWIET
Tab 1 Orthogonal design

Level A m/mg B m/mg C(%) D(%)
1 150 65 8 3
2 160 75 10 5
3 170 85 12 7

A: PEO N750; B: PEO WSR303; C:PEG 4000; D: Coating

weight gain

F2 EXHWER
Tab 2 The results of orthogonal test

No. A B C D L
1 1 1 1 1 53.97
2 1 2 2 2 22.74
3 1 3 3 3 45. 86
4 2 1 2 3 31.99
) 2 2 3 1 50. 58
6 2 3 1 2 33.52
7 3 1 3 2 41. 68
8 3 2 1 3 47.63
9 3 3 2 1 49.75

Ki; 40. 857 42,547 45. 040 51. 433

Ky 38. 697 40. 317 34. 827 32. 647

K3 46. 353 43. 043 46. 040 41. 827

R; 7. 656 2.726 11. 213 18. 786

A: PEO N750; B: PEO WSR303; C:PEG 4000; D: Coating

weight gain

R3I FESWER

Tab 3 Results of variance analysis

Variance SS f F P
A 93. 503 2 7. 389
C 231. 051 2 18. 259
D 529. 499 2 41. 844 <20. 05
B(Error) 12. 654 2

The minimum term of SS (sum of squarated deviations) is used for

error term. Fo, 05(1, 2) =19.0

Rt 22 Ry AT 1. 25 PR 3% 245 W R 0 i) = YR
J¥ o D=>C>A>B, Ho ki & 22 R A S
X (P <0.05), £ EMWEEKTFAHAEN
AB,CD, . I SRR R S H ZZ B EREER
A AL )E B T5 oy s IR R B S R 20 mg, &
Zj)22 PEO N750 Fi & & 160 mg. B # )2 PEO
WSR303 & H 75 mg. ## %] PEG 4000 &N
109 AIAKHEE 5%,
2.6 #E&ETLIE  FIOULE MDY Hlg 3 it
AR S Z RSB BRI E A B
RO SR A 2. il s B2 B8 R R R
A AR B HRRERAE , ELAL A A, &
WG RIR) A 45 R0 Y=8. 087 3t+4. 6159 (r=
0.992 1),
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Fig 2 Drug release profiles of lappaconite hydrobromide
push-pull osmotic pump controlled release tablets
prepared by the optimized formula
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JRCEEASE 4 1 B ] 1) R R = 5 R BUZ B i R
BB R R BAE, 12 h BB E & 2
95.02%,
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Fig 3 Release profiles of the prepared
lappaconite hydrobromide push-pull osmotic
pump controlled release tablets and commercial tablets
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SRR = 5 W R ALK h VA A 22 , FEAUR R
AR BE . HI SRR RS 3 S AEAEE S
BIELMERRN, WZBERERF B T2
BRI B R B 25 FLAL AR . A 5 1 4% 1) L)
BB RER R S 22 M2 & PEO, H PEO
MBS R AE AN TR, & 25 )2 1 i PEO N750
(Mr=3>X10") 2 B BAE HT, 3 2591 i) 1R B R0R
257 O PR v R JA — 1 R B R LA
Bis L MEVE 1 25 W) TR AT s A R T 25 W R TR 58 42
BRI 23— o et w7 i 25 3 B A e
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1 BHOKA S R BRE B . T 2l & 25 )2 2
YN FLER SRR

HHIT 0 SRR = 5 T R BUZ 538 1 it
R IR AFAE R ISR . 5y 52 W 24540 245 B A
RFE, R TR A 2 TR 2 071k i
RBAE S 25 R IMAOK TSRS RN SCR B . 7T RS2

IKTEVERIR N A 5 25 J2 K A A e, 35 245 )2
IKACTE B AR ok Y 20 T 24 LR 245 A I [ 453 5 g —
T3 s 5 24 2 K AE R A i Rt A VR Rk BE AT
/N TR RE Ty s B AR TR 1IN R T B AE )2
Hh NaCl () E2AE S IE 02 % 15 BEA K AR SEA B
)2 BB A NI I 78R, NI N T 7K AH i
NIBIBES 7 135 DRI (R 2 e o

R R B 15 AR i PR I X 4
R HRRAEF EEMMEADY . Ko R
BN Fh 2 B FHT 4 109 9 500 b 26 R A A Y i 5 0
PPOP BB B R R . APFRAELL CA fE
HAEAKE R R AR O 400 (W/ V) I T T
FEHL T EALA PEG 4000 ARG E ., H
TPEG 4000/& 7KLY . 6 FH 1 (1 38 I FoAE i3
TR FLIE B 2 | R 24 AR s ) — D7 T
B B ORI 37 I e B VR . AR B AR F0R
FIA S, — 7 11 A A JIEE 5 8 T LA 7 1 2 K B
W AL A, AP B2 5k K 2 S BURE 2 SR 1 T
B o ARSI R I (A5 BRI D A & 500 AT B
A A 5y A8 T L B i % AL A G 5 0 B AN
PRUFATAC R P 8 B M | TR 247 30 3R A G A

AL 255 %5 25 )2 v PEO N750 F 6 Bt
2k PEO WSR303 I BfL7 PEG 4000 14 L)
N AUA G E AT B IR 3R B 4%, AT IE A2 AR i T
{40 T i B IR B . ZRI0E T A R A AL R R
JHCRFE 2 LR I R AT WL iR 8] T SRR &
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