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Research on Dissolution Curves of Generic and Original Furosemide Tablets

REN Lutong', ZHOU Gang?, GAO Jiali**(1.Inner Mongolia People’s Hospital, Hohhot 010000, China; 2.Inner Mongolia
Institute of Pharmaceutical Inspection, Hohhot 010000, China; 3.The Affiliated Hospital of Inner Mongolia Medical University,
Hohhot 010000, China)

ABSTRACT: OBJECTIVE To establish a method for the dissolution curves in vitro, evaluate the similarity between original
and generic drugs, improve the consistency and the level of medical service. METHODS Draw the dissolution curve of the
original drug research different dissolution conditions of medium. Used f2 factor method to evaluate generic and original drugs
similarity. RESULTS Eleven domestic furosemide tablets and reference preparations could not meet the requirements of f2
factors in 5 dissolution curves, all of which were >50. CONCLUSION There is a big difference between the dissolution curves
of generic and the original furosemide tablets, which does not conform to evaluation requirements, suggesting that the

formulation and production process of generic furosemide need to be improved.
KEYWORDS: furosemide tablets; generics; original; dissolution curve; f> factor
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BB E RS (RHESA S AERAR);
ZTK-7 T2 i AL R R KR R BHE AT IRA
F]); CPA-225D U+ K°F-. PB-10 2 pH 11K
F f& [ Sartorius £ FR/A ] ; LHH-150GSD RIZE4
2l i R MR IR A (i — TR AR A R 3R AT
NECIDE

W FEOK X B (P B S 2 A e SR e, It
51 100544-201102; ZEJ%: 99.3%); TRFEKF S
Eb 1 7 20 mg(FE W - & TR, LS
8061492); UMM S : K41815), HEEHLS .
ISIE2D)¥ Ry aifhati, 40 H J.T.Baker, FrHAD
RN A e, 11 REF=5H 28 R A5 B W%k
1, HHAEIHR 20 mg.

z1 NWREFRELFHFHEER
Tab.1 Detailed information of 11 domestic furosemide
tablets

Hit'5 IHZER Ejim=2
1 Ry A 1 25 B Ay AT B )
2 VLR TR AR 25 A IR A F 1306097
3 FRAL TR 24 2 AT 2 B 25—l 257 B ) 130502

1309066

4 T AR =AU 2 B 20130803
5 R 24 AT R A R 1310F05
6 AR SR — i 25 BR 2> W) 110802
7 B R 225 A R A R 12041301
8 JTARIE LA BRA 7 20110908
9 1L 78 2 MG i 24545 BRA ) A120301
10 e HORFEZ AT R A F) 110703
11 KIE A RIBEL A BB H 100403

JETE 30 min B SRFUE i >85%,

22,1 XTRESIATRPEISS A R RRIUTE FE K G IR
MY 25.0 mg, I BhAR I R R R I ) R A
1 mL 25 20 wg WKZEK I TR Jy %ok HE S VA AR o
222 HHASEWRGEI S BORZER RS il
SIT pH 4L, 43, 45, 47, 49, 5.0 AR
HEA T B IR, W A B 900 mL, F5 ol
50 r-min~!, ZEANFEIAGRTE S, BOAWGE R, JF KX
e 70 A [7) 3 B8 A TR PR R A K, B3 BORAE R4t
AR A% 2.1 T g 4, b EE 0 20 uL,
g2, H 1,

T2 RERKASWHAE TR A SR PR

Tab. 2 Cumulative dissolution of the original furosemide
tablets in different dissolution media %

t/min pH4.1 pH43 pH45 pH47 pH49 pHS5.0

5 32.46 3491 37.47 46.90 56.46 55.8
10 51.41 55.51 58.67 69.02 79.35 77.54
15 62.53 68.06 70.95 80.47 88.44 85.64
20 69.66 81.36 81.69 87.05 92.69 89.06
30 78.48 86.81 87.09 92.96 96.22 93.5
45 85.94 90.68 91.23 96.02 98.04 95.97
60 89.89 93.69 92.86 97.35 98.83 97.03
90 93.39 96.24 94.24 98.30 99.70 97.66

2 FAEEHER
2.1 kR

¥4 4 CAPCELL PAK Cis MG ff i
(4.6 mmx150 mm, 5 um); Phenomenex Cig 444
(4 mmx30 mm); Jit SIAH A 7K - DU Sk g - DK BE R (57
43 ¢ 1); KMEK 272 nm; HE 35 C; JRAE R
fifi R FEK A BE ) 2498 5 min; FERE SR 20 uL.
2.2 AR

ZHH AR, R, 455 LLE
900 mL A A 5T, 580 50 r-min~!, ARIEARAE,
75, 10, 15, 20, 30, 45, 60, 90, 120 min A
I] (e ) S BORE . LS LU ISAIZE K S pH 4.0 2
T2 v A b v 2R AR L, BRIk, b T 4
Hi DX 43R ZEK AN [ G2 b ot o B v A O, O
e pH 4.0~5.0 HHi— SAVE R ZE A it , A R i
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Fig. 1 Dissolution curves of original furosemide tablets in
pH 4.1-5.0 dissolution media
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W BUERIR 7.65 mL, HIZKHiBEZ 1 000 mL, $22],
Bif3 . QpH 4.0 BEfREhZE vl . IUESTREN 1.22 g,
2 mol-L~" FE RV W [ MU VK R 120.0 g(114 mL),
FH/KFSBEZ 1 000 mL]20.5 mL, HI/KE Rz
1000 mL, $&%5), RIfH. pH 4.5 BEFRERZZ I -
B 0.2 mol-L~" B iR — & 47 A W (B i iR — &UBF
27.22 g, M/KEMEHFFREZE 1 000 mL)250 mL,
KFEREZE 1000 mL, 24, HifH. @pH 6.8 Wi
RGP B 0.2 mol- L' iR — AU A T (U TR
A 27.22¢, MK MIFFRRBER 1000 mL)
250 mL, 0.2 mol-L~" &S Ak Bh¥ W (I & A AL B
8.00 g, MIZK¥ A HH-#i B2 1 000 mL)112.0 mL, R
A5, HARBEZ 1000mL, 35, BIE., &K
J SR PIZERK
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fi, 2, rBILLELE Y S FRAF 900 mL A H
AR, BN 50 rminT!, #2227 TR AR,
FEAFIET L, BURWGE =, JF Rt fh e ) iR
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fie “2.17 BUNEESME, DL12 R giid Tt
HONHAEAR, BHEREAR , 2217 Hith 2k, DA 2.
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Fig. 2 Dissolution curves of original furosemide tablets in 5
dissolution media

24 HHITEIAR

241 AMESWEEMFELE B 2217 WUHXR
AR, R RBGE R, S0 “2.3.17 Ry
JE R RS SORE O MR BE VA R, 4% 2.1 TR gk sk
PR o DA TR ()X R B (x, pg-mL- YA T2tk
mlE, 53RN, WRIEEKLE 9.67~193.50 ug-mL™!
W, SRR R R, Wk 3,

2.4.2 A[F pH PR e B8 S HLIE
WA, A EERZ, sk % A pH 1.2,
2.0, 3.0, 4.0, 5.0, 5.8, 6.8, 7.5 I HAFEA 5mL,

Il

I J
60 90 120

024 1
0 5 10 1

R E BACR I 2524 2020 45 7 H 45 37 545 14 1)
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Tab.3 Standard curve equations of furosemide  and
linearity ranges

B A btk £k 72 r LR PEAE Il ug-mL!
pH12  y=1.1556x+0.883 4 0.999 9
pH4.0  y=1.163 6x+0.7319 0.999 9
pH4.5  y=1.153 6x+0.981 8 1.000 1 9.67~193.50
pH6.8  y=1.147 82x+0.876 9 0.999 9
K y=1.152 56x-0.911 6 0.999 9

R4 TF pH &M Aok E KB RRE
Tab. 4 Solubility of furosemide in different pH buffer media

AN pH & i Jit

T BE /mg-mL~!

%) 0.016 9
2.0 0.014 6
3.0 0.023 7
4.0 0.036 7
5.0 0.2356
5.8 0.6121
6.8 4.546 9
7.5 9.026 4

—

VAREE mg-mL™!
SO R NWA UL 00O

L12 2 3 4 5 58 68 175
AR A B pH (E

B3 rREX® pH E-% M E dh 4
Fig. 3 Solubility curves of furosemide in different pH
buffer media
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300, 360 min, % “2.17 Wi F @G E, W
FRIETH FY RSD 1H°H 1.86%, FWIZWEWKTE 6 h N
FEARRE

244 SHAEBA FRE IR R S FRERL
FEKXT R ZY 10 mg, 40l “2.3.17 BT 4 i
Vi E BB E 1 000 mL, #2] J5 A TK B 54
(37 'C. 90 Hz)iZ% 30 min, &=, 70k
A, 4% <217 WU G A E, 4
REW, £ 6 h N 5 FiE il e ny g A RSD
¥1<1.5%, FEMR¥Y<21%, UiBHRZEXRLE 5 F
AR 6 h WEEATE . 45 IE S,

RS SHEHNMRAREERRER
Tab.5 Results of stability test in 5 dissolution media

w6 TREEBWALESZ

Tab. 6 Passage capacity test of different filter membrane

R R4 FR BN IR B
1 BB PVDF) K% B b
2 JBJE 66 O FRC —HZ(PAG6) KER ME K
3 REH(PES) HILFR BH b
4 WML PVDF) HHLFR B X

i W TR RSD/ K&t
/B 0 60 minl20 min180 min240 min300 min360 min % /%

pH12 796 799 799 7.88 783 7.8l 7.80 1.08 2.04
pH4.0 846 845 847 836 835 835 837 0.64 1.08
pH4.510.3910.41 1043 1035 1035 835 1031 7.60 0.73
pH 6.8 24.30 24.36 2434 2425 2427 2423 2422 0.23 0.33

K623 620 622 619 621 623  6.22 0.23 0.19

T®T IIEGHR BRI G TR B B VR TR AR A e 2 SR

Tab. 7 Relative deviation of filtering medium and no
filtering medium
RPN 15 25 35 45
pH 1.2 -6.96 76.05 -1.22 73.94
pH 2.0 -8.75 70.61 0.37 64.61
pH 3.0 -6.30 81.45 -2.23 73.95
pH 4.0 -5.31 50.53 0.22 53.80
pH 5.0 -7.90 -5.61 -6.82 -3.71
pH 5.8 -0.37 0.63 0.10 1.30
pH 6.8 6.44 6.83 6.18 6.47
pH 7.5 -0.88 0.38 -2.02 -1.63
K -1.20 48.61 1.74 43.78

2.4.5 XNUERET MR E L OB A g AR
FoaE T gL, B “2.2.17 TR AR ESAT, I
TR PR UL ZE K XS R A B 9 RS H A
(i “2.4.27 T I ik )V ik s R C ) g
1 mL 295 20 ug WEE DA . 3R 4 Fhig s
ok, AP R NER 6, SR, 1
SR 3 S URMERH AR/, B PR QA
I RS O 2 =P 1 L/ G e O T
J A R, A S e AR S RN
IHEHHA AR . 7 “2.17 TR ik s -mE . L
T B A S VR ) W T R A e A, DA R
A AN 3 DALt Y VR P Ve TR AR (LA E A AL, o 1
W 2 PRSI R 2, G5 7, He BRI
25 DY KT SR B A ST R RRE I R EEK

Wk BRI RBL, TE 9 R 4 Fh
U8 BT A RE 8 (W) IE LA {1 W B 3 AR BE g 1 22
Ko PRI SEIRAUAE FH 4 B 3l th AU Bl 2 8 Sk oF
Tk, HAEOIEHRTIn ORI
2.4.6  [ICRRES  HATT LB, 3k %
S TREM AR R T 60%, 80%, 100%FK) W ZE AKXt
FR, FRIBCPH N & 025 HRE, 40l “2.3.17
WUR A B AT A, BORE, JFHR 2.1 TR
%2 E, 4559 BoR RSD ¥J<2%, Jrik Mk
KRR, S50 8,
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Tab. 8 Results of recovery tests

A S I % RSD/%
pH 1.2 102.29 1.58
pH 4.0 100.62 1.47
pH 4.5 102.55 1.92
pH 6.8 97.76 0.99

7K 100.58 1.62

2.5 [EPIRZEK FT 5 2 LU v I 2 i LU

B 11 KK O5h 240 12 Fr, 8T 5
SR A BRI B S8, BRAEDTIRIR] “2.3.27
I3 E A I 18] 5 2 BB, 22
wihge, ZRWK 4. RS IHTS 11 KEH
FREGTE 5 B A BOR RN A £ f T, 25
Wz 9. SIS 11 FhFE =05 250k 5] 5
Fia A TR A I FH>50 BYESR , Al 12 Heil )
511 B 25 2 A A,

R NREFFHEGESSHEAE LHFRE
Tab. 9 Comparison of f» factor between 11 domestic
generic drugs and reference preparations

WA 1 2 3 4 05 6 7 8 9 10 11
pH12 36 57 52 25 77 44 72 36 34 71 47
pH40 26 51 35 26 51 45 44 29 34 63 29
pH45 28 72 31 29 58 43 45 24 32 51 27

pH6.8 58 50 36 45 40 55 49 28 28 38 32
7K 29 40 29 34 45 55 43 30 40 59 28
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Fig. 4 Dissolution curves of the reference preparations and
11 domestic generic drugs in 5 dissolution media
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HR 2l B O B PR B TR R B, X R RE S R ZE K
FERRVE IS i i Mk 2, 3 3 i R st WA A 30 5
I, FECLHDHm 2R K
3.3 WRFEOKE H R Ty ik ) B

W ZEK - AE T [ 25 L (ChP2015) , 35 [E 24 i
(USP34), HAZiL(JPXV)., i[E 24 #H(BP2010)
P W, RN 25 B ik A, H
HASZG 5 H AR J2 15 06 T ok 8K v s B
FEEARRIYI N UV 2. H UV Il AR REAR 4
HEBR AR T4, BT A B 2 s s B oF
PIEWAE S TSEEZEEX 10%~30%), H UV
P E WO T B RS . 2% USP34, I
AR IR I 5 J7 1 E i HPLC, Hi 4% [ 24 iy B
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Tab. 10 Comparison of furosemide dissolution method in
different countries

T pEZ F 2 H A28 HeE 2
N ChP2015 USP34 JPXV BP2010
R PR 90.0%~110.0% PR 95.0%~105.0%

(FIkEXK)

PEAR H A /

20 mg
"
Hrs 20 mg / 40 mg /

W JRE; pHS8 Uitk 1 9KiE; 40 mg MUtk . BT
HBRRRERZE T pH S8 BERR  JRIE; IS 100 mg: 3Kk

W 1000mL;  EHZEPH i)y pH 6.8 pH 5.8 HifRh
50 rmin~'; 900 mL; BRI R
30 min; BREF 50rmin™'; ¥ 900mL; 900 mL;
bR 60 min; Af% 50 r-min~'; 50 r'min';
65% DTFFRRE 30 ming AfF 45 min; A5
1 80% PTFiRE D ThRRE
80% 1 70%

ErE UV e Ol A UV RS UV sl
FRECGEMES Py iRis @AM BB,
i, WK W, R, B A W B K
271 nm K 254 nm 271 nm 271 nm

3.4 IR ZARUE AN J7 15 1 E
FRAR 712 B U Bk IR R, 1o
J5 REAR BEAR X fa] LTI T 0k . HBe Rk O
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