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Optimizing prescription of the compound furosemide and spironolactone capsules
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Abstract O bjective: To Use uniform design method and correlation analysis to optimize the prescription of compound capsules.
Methods: Many different formulations were designed by the uniform experimental of statistics, the blank capsules of all formulations were
made, and the disintegration time, the packing amount divergent, and dissolution experiments of capsule as inspection indexes were added
to set up the best formulations. Determination of the dissolution of self-made and marketed preparations in different dissolution media, and
calculation of the f, factor were carried out. Results: The kind and dosage of accessories in the best formulations were determined, CMS—
Na was disintegrant, water was binding agent, MCC and lactose were used as fillers, and magnesium stearate and French chalk were used as
lubricants. There was no significant difference in the dissolution behaviors of the self -made and marketed preparations in different
dissolution media. Conclusion: The selected optimal preparation and the formulation of compound capsules have good process conditions,
and the uniform particles, hardness is appropriate, the capsule appearance neat, sputtering quickly.
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1.1.2 ] w2y (FRJbdlzy), #itS
090312), WRNERIERZ) (RERKZ0, s
090829), XJHE (Ti) fil5| Lasilactone Capsules
(Sanofiaxentis, 127386A ), ¥ H FE 3 43 4 (18 JH i 22
fb2E 25\ A FR S 71 ,20101014), AL £F4E % -102
CLLIAR Tk B 4 o1 2454 BR 23 /], 20100602 ) , FLBE (L
AR 250\ A BRZS 7], 100609 ) , 5 J8 FREE (51N J&
LA 2 A BRA ] ,20101101) , 1 A7 85 (1L Z5 10
I BT HE S 25 4 R 2N 7] ,091280)) , 58 4k (111 45 B0 4
BT 25 BR N ) L 100245 ) , 0 5 358 (F PN e 3
AR, 28095) , Hog bR i & o3 #réfi, B 7%
KCAHD -

1.2 Z=¥7k

12,1 BegEnyiles PR 7 i CMS-Na 7E0
AR, MCC FUBEVE A e 5], 5k g8k 88 4 IR
JroRk 2 FH A a3 e i HAOR & 3957, 21844 26650
IMAZNR S b4kt , i 24 B, 40 CHET
Jit 24 HTERL, AW A8 BE IR EREEVE R i
FNREGYISGEHA 0 ST, R 400 mg,
Hr & 25550k 300 mg.
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1.2.2.1 A e o - O, 6 r, 43 5 i i
(BEEEAE v B AN 1R, IR, e b [ 2 )
2010 M HB B 5E XA Jo7 At B FRAS: 2 e B A 700
AR RIAE 30 min PAERIME . Q04T 1 BEANRESE 4
FAfR 55 B 6 R A, YR AR A LA o

1.2.22  PRAME HBE RO AE - (1) PR SR H BE 2
T WRFEOR I H 00 o 4 HECr 6] 24 8. ) 2010 4F i
() Bsk XC 5 kit A riie , DABERR Eh 2% hilk
(pH6.8)1 000 mL ¥ Hi 4 Jit , Wi (37.0£0.5)°C,
50 v/min, IEFERAE , FASTR] I ] 5 BORE 10 mLOHUH
JE RGN 37 CAFRHT BT ), 28 0.45 wm AL
DB, DRI AE 239 nm K, 3R IR (4
TSR TINAE o A AN [ B[R] Y SRARAS e
AR . 30 min B RS TR s &Y
65%. (2)RPIBRIS HHBEI R 73 < W P g 1 R
FEFE IR (P EZ581)2010 4RSS XC 5
TAHTIE, VL 0.1%+ Rt FEm RSN Y 0.1 mol/L
ERMRVATE 1 000 mL A AT, i (37.0+0.5) “C,
50 v/min, fIEFRAE , TSR ] 5 HUEE 10 mLOCHUH
Je AN 37 CAERHTEEA N FT), 28 0.45 pm fdAL
PEREE L, B DE TR AE 239 nm KR, 3 IR A (1
TSR TR o A3 AN IR ] B SRARS R
Iy IR N . 60 min I RS T AR Y

80%.

1.2.3  AbJr et Sl S, af X A il 5
il T2 A R i R R =2 ifd ) il
K R RN S5 LT T -

1.2.3.1 AR B 26 - U0 2 I, 1o At ) () b 28
XoF JC 2 B4 A A s BR A AR A . A0 16 FH AN TR A
FARFIZER J PPVP .CMS—Na 1 L-HPC 47 i i
FIR 2%, LUAR et B S B ARt A T e . gk 1
B

R1 BBRFAIMANFTXER

Tab 1 Investigation of disintegrating agents

il )
1 2 3 4 5 6
PPVP + - - + + -
CMS-Na - + - + - +
L-HPC - - + - + +

1.2.3.2  SEFERIAHHE . SEFTR A Fh 20T e 1) 4
WS SERESEAMRIGEmN . I MCC K&
WA TIRES , DA 22 5 I 30 min B IEZEK AR
0% (A) .60 min HHE PN g 2 A I 405
(B) HEpn AT e . AN 2 Fiom

x2 HERFMHE
Tab 2 Selection of filling agents

W ezl
1 2
3 P +
- + MCC
- + +

1.2.3.3 B FIaEB A B i . $e A AL D ik
5 B LL 8% TE K 3K (5% PVPK30 BEA R 7K A
ZHE N VR ] SRR DR, A8 R DAk 2
S s BR A HE BRI T 2 o

1.2.4  abJrpefen-

1.2.4.1  H5H AL . iYL BRI R 58
ARG, LA ) S A A R S R R
M R AR IR EZE MCC(X1) AT CMS-Na(X2)
M, SR US*(53)3435) 8t )7, DL 30 min B
WEZEK BEAH E R (A) .60 min B2 PYTE S
7 A 432 (B) bR e, HAH 7345 50 43, P A
A HI RPN A5 51 A AL T o HA 1K
LR 3,U5%(53) 451 R WK 4, U5+ (53) 5]k
THE R LR 5.
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Tab 3 Factors and levels for homogeneous design( % )

K- X1 X2
1 5 2
2 10 4
3 14 6
4 18 8
5 20 10

F4 Us#(53)14181%

Tab4 Homogeneous design list

I oass 1 2 3
1 1 2 4
2 2 4 3
3 3 1 2
4 4 3 1
5 5 5 5
x5 USHS3)EAE
Tab5 U5*(53)usage list
S PIIRS D
2 1 2 0.310 0
3 1 2 3 0.457 0
1.2.4.2  BAEALER . By DPS B4 2050 % il 550 P 15

OB A A B R R 2 E R A
mE 2 W7 K EAETGE A FE | 2 W R 75
AT, U A R AR A, ik e MCC
(X1)F1 CMS-Na(X2)AYy

1.2.4.3 I fEAL 7 BB E AR R0 45 5, 5 fefE
T

1.2.4.4  FeAEAb T R G: « MR A 07 1k ) A R Ak
J5 A R Fe IR 1.2.2.2 THR v R I E vk
A3 51 E A 5T R AE 0.1 mol/L HCL, K |
PBS4.5.PBS6.8 4 Fi A it i B2, TR HT £ AL
PRk A T2 7 T vh vk 6K MR PN B (AR S i it
LRG0T

2 H£ER

2.1 B ge AR ARRTFRAG I E IR 1221 IR
AR, e BESE (4 A B 1] R 6 min 2245, AV A
] 15 min ZE47, £F6 ih B 2500

22 PR e FRIRC1.23.0 IR IRk,
Xt 6 A4 7 LA B K2 30 min B K ZE K BB
HE AT (A) .60 min B IR PR REUE HH %(B)
SRR S RRIFI A TER A VN . ZE R IR 6, R
B AN ] 258 78 1 i e 790 B JCI6 P X ol 590 1 At o B
SR, (b EZ58)2010 BRC ) 5 XA B
FE L BB AEF N AE 30 min NASER AR AR, AL TT 4~6 HR

e e, TR ZEK IR P TR AR SN R B Ab Ty 1.3
RS s by 2 AR )3 BT, FLARPEURZEK 12
PR ARSI 2 TG 22 1l R 1 T 2 3 - 2%, i
P& CMS-Na g s

x6 FBHERER
Tab 6 Results of disintegrating agent

ibn

abJ5

Jir et B /min A% B/%
1 24 92.32 89.60
2 20 92,57 89.12
3 25 93.89 88.54
4 12 93.67 87.96
5 14 94.09 89.46
6 15 94.23 88.92

23 MAMGGEF  HEU12.0 WR SR,
SERLHFLRE MCC PP AR, W
156 E Iy FH B d 22 /N A5 A L€ , B 30 min By
gk BAUA N E % (A) .60 min A 12 Py g A
7 E R (B)WIIFF A E i i 2 e F- 22
HER HFURES MCC BRARI

2.4 FBAF SR A 605k IR R E I 4 )
PL 8%TEH I 5%PVPK30 BEZE W /K R B 477 sl i
MR W R T AR ORI Sl M Y R, e 22
5 A BRI AT AR RSN T 30 min B IEIE
Sk A E /% .60 min BHIZ P TS B E 4>
RADTC i SR 25 5, 25 R B FH K AR T R 7 st 75 B
il 53 FH K R 52 5 T B ) A7)

2.5 ¥4ty 4R

251 HAahAE SR US*(S3)351 it ik,
LA 30 min HPIRZEA R A 4344 (A ) (60 min B
DY g SR E 3R (B) bR, Ha 4045 50 4,
P SR COY ) kIR Aoy, A5 R WER 7,

R7 HELHARER

Tab 7 Results of uniform design

jEnass X1 X2 A B Y
1 5 4 32.8 55.6 59.98
2 10 8 88 76 93.75
3 14 2 186 38.86 38.6
4 18 6 4823 68 79.6
5 20 10 90.26 89 100
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B, A BRI Rk 20 0B A E A2 - B Oy
T A B A R AR Y . LG R 8R
Y=8.869 545 93+0.040 503 218 26X 1+15.598 048 274X 2
- 0.650 331 334 1X2%X2, finfahni 4 N KA G
Y=100.623 5,X1=19.914 2,X2=10, &}k i 4
MCC % &~ 60 mg (20% ),CMS—Na % & 4 30 mg
(10%).

26 JEXAFWHE AJTRL: BRFEX 20.0 mg,
BRPIER 50.0 me, B2 H SEVE K4 30.0 mg, A 4T 4
%£60.0 mg, FLE 122.0 mg, A8 15 mg, B 5B 5L
3.0 mg, BLEE 300.0 mg.

27 mEXAFTEHERBLER AWSTHEEN
JiE A vk ZE K R PN IR S [R) I A T AR AN
e 458 W3 8~11,

#8 PBS6.8 AHEMMELER(%)

Tab 8 Results of dissolution in PBS6.8( % )

i il USRS SRR

i F il i A il
10 81.09 78.89 24.37 21.77
15 91.14 92.01 38.62 37.09
20 93.11 94.54 43.04 45.29
30 92.57 97.29 47.44 51.8
45 91.47 97.02 50.66 57.07
60 91.29 96.87 52.71 59.84
fo 68.35 66.51

F9 0.1mol/L HFARAHENELER(%)
Tab 9 Results of dissolution in 0.1 mol/L HCI( % )

5} 8] /min A el
i Fi il i Fi il
10 24.95 16.87 66.07 62.35
15 32.94 26.13 72.58 65.83
20 384 30.96 77.29 68.09
30 53.62 49.78 80.91 71.61
45 56.67 52.08 87.18 76.75
60 58.55 51.67 89.81 83.72
5 59.24 55.96
F10 KPBFHEMNELER(%)
Tab 10 Results of dissolution in water( % )
I Ik ZEK IR A
ik E il ik E il
10 60.94 52.04 28.38 21.18
15 74.22 63.10 35.97 28.55
20 80.39 70.60 40.28 33.76
30 86.83 77.76 44.81 39.45
45 91.54 82.87 48.97 4431
60 91.44 85.38 51.00 47.58

P2 52.00 61.01

H22%
R11 PBS4AS HiRHENELER(%)
Tab 11 Results of dissolution in PBS4.5( % )
il min WkZEK B TER
it Fi it Fi ]

10 54.06 47.60 19.36 17.36
15 70.06 65.38 27.19 26.44
20 77.03 72.29 29.75 32.36
30 85.36 76.60 32.88 36.50
45 92.88 81.19 36.56 39.19
60 95.46 89.02 38.59 41.30
1 55.95 78.19

DA i ah SR T, @ i T e R T g
Wk gE K . MBS 7E PBS6.8.0.1 mol/L R . K .
PBS4.5 4 Fhigs A b i BEA T O O T B 2 2
F(50</<100).
3 iTig
3.1 WRE g A AR FRag ) P ARG TR A i
PP AR, IR I . (b 2 )
2000 4F i 3 1E 2 Ek, {7 2005 4F € E 2 8
BITHT, PR As O E E Je B i 228 O I BE AR o
T 3 A0 o R B BR A 20 min, J5 — M4 ifE A
10 min, 1 WibRER S 20 B f# . GB1371-92 /&
I AR, IR B [ N 1 25 O IS BEARHEAR > T R
Ao HTEDIREC ALY B, BE R 25
AT MG R AT (L 24 ) 2000 AR (—
BRI, 2 5] A DG SCHR R I 45 0 S EFE 10 min P
SR
3.2 AN Y RRURE, S B REAS
WA A VA R AR B SRR [R] X 2
B — 5 o ARG i ok S K IR 25
T FLHEAT AL T3 v v 2 R ke ZE K R
FERT, PRFERONRESE A ), BRI Hh E R AL, Y
Lk ZE K JFURL 25 M 5 100 H 75 HEAT IR S | nk 28
KA SE A o WA R Ab T v B PR ZE Ky
JERE 2GS 3 100 B i S .
3.3 ¥4tk BRI ARINE L E
Bt PP R ) T B AR “1.2.3 TR
Ab T e T B PR B A AT, o i
R ST A PP S LR R AR A R R 1) 32
BN, BORH US* (53) B5RITLHEE
MCC(X1)F1 CMS-Na(X2) &, F3F-PA 30 min B
FEXKBRURIE S (A) .60 min IR PR SF%
A A2 (B) IR UE, HAW 73 454 50 43, P SR
CY )RS5 o o A LI65% B L) 80%H
Wi 50 43
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34 REEENSFAE HART 1998 4Rk H (2
i b BN TRE ), R B . 259 R 2L A
THACE M, BT AR RS T 22 T30, 0T Ak i
AR pH (EAd S AR . — M0 R 2548, AN
Z pHAERZ I, TEA PSS T ¥R BT RO 1M
BT 5 1T — IRk BT 254, I AT fig A —#h pH
BRI, TR pH (A B TP R T ik
A SR % 8225 W 7E 0.1 mol/L HC1, 7K \PBS4.5.
PBS6.8 4 v T R H

3.5 EBESAIET [ERLGYE R RSN
FEBAE VAT —Fh 25 Wy il RIS [B] St F AN [6] ) 585
I N CIE iR L5105 = R 1 e v B S P o )
el X A Rk T 22 ] i mT DL
B R B2 b Ty T AR 7 b D SR A A
RN 25 RSN RERAT J (52 HR A SC Rk
T8, BRSNS R 2 ) i — e (1) Dy 224)
BF s (2)ARBEAMRH 1 5 (3RS L . FE—Fh X
WG Z R EAART L o P ERBTRUR L Y f, AHRIA
FIEA] E4E B BT e T, RS A5
Tl 24y i 5, ] AR L E A Y S SR R0 A0 AR AR i
SR e Z [a] 1 25 57, 9 FDA 720 LU PR AR
IR ZRAR IR B 1 . 24 50<£<100 i, &
AT AR A S R SR ORI o AR TR
o AR ki 752 e e bk 38K | SRR AR SD
e R iOES A R i
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