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Impurity profile study of furosemide and its injection”
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ZHANG Xiao —yan, SUN Ymg, GUO Zhao - hui

(Gansu Institute for Drug Control, Lanzhou 730070, China)

Abstract Objective:To establish an HPLC method for determination of the impurity profile in furosemide and its
injection. At the same time,applying this method to detect and analyze products from many domestic and foreign
enterprises , to evaluate the status quo of impurity control in API and injection,and the correlation of major degrad-
ed impurities in injection with prescription and packaging materials. Methods: A YMC Hydrosphere C,3 column
(250 mm x4.6 mm,3 wm)was used,and the mobile phase was 0.05% TFA solution (pH 2.23) - methanol —
acetonitrile at the flow rate of 1.0 mL + min~", gradient elution. Detection wavelength was set at 238 nm and
277 nm and column temperature was 30 C. Impurity reference was used for localization and the relative retention
time of each impurity was calculated. The known impurities were calculated using the principal component self —

control method with correction factor, the unknown impurities were determined by principal component without
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correction factor. Results: The method for the determination of 11 kinds of known impurities, the potential geno-

- 1444 -

toxic impurity in furosemide, its injection was established ,the separation degree of all impurities met the require-
ments , and the sources of the impurities were identified by forced degradation test. The detected quantity of de-
graded impurity C and degraded impurity G in the injections produced by 2 to 3 companies exceeded the identifica-
tion limit in ICH by 0. 2% , the amount of potential genotoxic impurity furfural detected in the injection of 5 enter-
prises was much higher than that of the reference preparation ,other impurities were the same as the reference prep-
aration. Conclusion: The established HPLC method can be used for rapid detection and analysis of impurities in
furosemide and its injection. The impurity control level of injection produced by only 2 domestic enterprises is ba-
sically consistent with the reference preparation,others need to optimize prescription and packaging materials. This
study can provide reference for improving the safety of furosemide injection and evaluating the quality consistency
of generic drugs.

Keywords : furosemide injection ; impurity attribution ; related substances; HPLC; reference preparation; consis-

tency evaluation; potential genotoxic impurities
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x1 ZEXRRER

Tab.1 Impurity reference information

FTAAFR £k B S Ejlnz2 i S
(impurity name ) (structural formula) (structural name) (batch No. ) (content)/%  (source)
)5 A (impurity A) j\\s//oD%Lcn 2 —chloro =4 - ((furan -2 - ylmethyl ) amino) -5 - 2798 —069A3 98.6 LGC
<\‘jﬂﬂ a sulfamoylbenzoic acid
Z&Ji B(impurity B) °\\s//° i 2,4 —dichloro —5 — sulfamoylbenzoic acid 2643 —025A1 98.9 LGC
HNT OH
Z&Jii C(impurity C) c’\\j\/@{"\ 2 —amino —4 — chloro —5 — sulfamoylbenzoic acid 2487 —069A2 98.3 LGC
Z&J5t D(impurity D) b4 i . 2,4 —bis ((furan -2 - ylmethyl ) amino) -5 —sulfa- 3361 —007A6 98. 1 LGC
<°J/\E g/\@ moylbenzoic acid
\
Z&J E(impurity E) "5’; 2,4 — dichlorobenzoic acid 2015 —005A1 9.4 LGC
Z&J5i F(impurity F) B °"H\/(> 4 —chloro =5 - sulfamoyl —2 — ( ( (2RS) tetrahydrofu- 3312 —039A3 9.1 LGC
W \/5/ ° ran —2 —yl ) methyl ) amino ) benzoic acid
2 G(impurity G) ;\\f i 2,4 — dichloro —5 — sulfobenzoic acid 3132 —098A4 91.8 LGC
Z&Ji H(impurity H) o g i " 5 — carboxy —2,4 — bis( (furan —2 — ylmethyl ) amino) 3204 —0359A9 92.8 LGC
@Xg g/\@ benzenesulfonate ,sodium salt(1:1)
ZJ5i 1(impurity 1) i " 2 —chloro =4 — ( (furan —2 — ylmethyl ) amino ) benzoic 3924 —011A5 98.5 LGC
Wg a acid
Z&J5i J (impurity J) i 4 — chloro =2 - ( (furan —2 - ylmethyl ) amino ) benzoic 3901 —020A3 98.6 LGC
o H/\@ acid
Z&J5i K (impurity K) ® °Hn\/[,\/\> 2 — ((furan —2 - ylmethyl )amino) —4 —hydroxy -5 - 3799 —(47A3 9.8 LGC
"’“}% sulfamoylbenzoic acid
AR (furfural ) M /o//, o furan -2 — carbaldehyde 3398 —033A1 100.0 LGC

1 (note) ; DL 5 BB S A FRUEY) TAIE-B IS5 BRIE LY (the above control includes the standard material certificate and the structure confirmation map)

R2 RIMESERBRIER 2.2 IR A

Tab.2 The gradient elution program of mobile phase 2.2.1 MR MIER K S PR B IR Sk 2E ok
s [i] T shiAH EL A (rate of mobile phase) /% 10. 26 mg%ﬂ*ﬁ% 10. 14 mg, E:E# 100 mL %‘;ﬂiqﬂ s jJ[]
(time) /min A B C R T A B R 2 BE 150 VRS TR 5 0T Rt £ 8 TR
0~11 92.0 2.0 6.0 L5 b o IR 500 R B RS L, ¥ 100 mLL
-2 283 10-5 310 i 50% SRRV 2L $5 50 AR IR X R

22 ~24 56.0 21.5 22.5 TR Wk 3 2
e 150 o o AV P S B AR IBOM R AR PRFE K 10. 69 mg  J%
12 -40 45.0 270 28,0 5 A 10. 15 mg\%}ﬁB 10.43 mg\%‘{ﬁﬁc 10. 44 mg\%%
40 ~45 30. 0 25.0 45.0 }ﬁD 10 05 mg\%ﬁi]ﬂ 10 10 mg\%’sﬁﬁF 10 32 mg\%:';‘
45 ~48 15.0 35.0 50.0 Jit G 11.25 mg . Z%5 H 10. 18 mg 2%/t 1 10. 44 mg 7%
48 ~55 8.0 35.0 57.0 Jiz J10. 66 mg FlZL i K 10. 45 mg, B [7]— 100 mL 5

55 ~65 92.0 2.0 6.0

Hh R P g O R 2R 2 BE 4% 50 A R 5 X T

RO R



- 1446 -

W) 4 M F R ChinJ Pharm Anal 2024, 44(8) @

fitigs T 1 4G 2 2 BUR A X% B8 6k 45 W5 mL, &
100 mLESHH, il 50% Z NG R B B 205, 3851 AE
SR AT BRIV T o AR BOR A0 IR i A T
45 mL, & 100 mL ), i1 50% SR
TR 5 AR A X BRI
2.2.2 HEKSATR IOV ZEOR ORI 2K
RS AT 5, N 50% NV 00 BE il B4 1 mL o
FURFER 1 mg PV, BB, BIAS
2.2.3 ZREGEAMER B A S, 50 mL
SR A2, 2. 27 TR RS A W S mL, i 50%
CNEVE W R AF 1 mL 2 &k ZE R R it A &%
0. 1 mgfR iR A TR
2.2.4 WPRRVER OREECEREC2.2. 27 50 B A
¥ 1 mL, # 100 mL B, F 50% SR B =
Z18  B5), A Ag
2.2.5 SSPEHPRHEW K ARHR AR 5 Al i fie ok
Qb5 e R 2. 2. 27 TR V1 o S ik T
25 IR TR, U8, BPAS .
2.3 JrIRSEE
2.3.1 REGEAMSTEE 02,2, 17 TR
AN RS 2,237 TR S5E M WA
“2.2. 57 WiZS FURRHAR #6217 a5 A5 D
S5 FUR A 0T R T VRORN 22 G038 P 1 Vv 45 (e i 06
SRR 3 0 A2 DU KT S8 T AR Ay B R, A
F R B T

IR R R A G — 2 BRI TR B R
P Bk ZE K JEEH (H @0k, #it 5 CPC - 004 -
1903014 )6 {3, T4 2 50 mg, 535 & 50 mL i,
I3 5% 6 ByRE AT AL R A0 0. 1 mol « L™ LR
W2 mL ZEHCE 6 h 0. 1 mol + L™ A AL ANV
2 mL FERBCE 6 h il 30% i A AL VA 2 mL E iR
JUCE 6 h il 50% LW S mL JKiE (60 °C) Jin#k 6
h Ff 50% NGRS mL 24T (254 nm) &S 6 h
SRR BRBREEIARE S A A 0. 1 mol - L™ A kAN
VEMEL 0. 1 mol « L™ ERFRIA W 2 mL A, 45 B IR AR
Al 50% SRR FR Z 20T ) uead k2. 17
T T S5 T L 25 RAEAS RSN A F T, 25 B
fife P 2Z [ Y RE IR B Ao i, WLIE 2,
2.3.2 AMS5RIEET HEHEIC2.2. 17TRE
X RE SRR TR T 4538 o, 40 5 & 10 mL S,
T 50% W F R e R 20 B B 5T, BIVS 5 Wk ZE K R
FRTRBELI N 0.1 ~20 pg - mL ™ LRV TR, 4%
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2.3.4 REmEMELMERE 2.2, 17 IR A X
MRS VAR T AT, #2217 3 {0 3% 4% {0 3% SR E R 6
UK, DA IR FE A B I 12 A~ F {2 B (] % RSD (n =
6) ¥4 0, I EH L RSD (n =6) /N TF 1. 0% , [ 2L K
R
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H0.01% ;24T F S48 0.01% s 4451 A & &1
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#3 BEMEBREMNRERF(f) SENRFEZR
Tab. 3 Relative response factor(f) and LOD and LOQ of the known impurities
L&Y mIEyyE e eien e RRT ; LOD/ LOQ/
(compound ) (regression equation) (linearity range)/(ug » mL ") (pg-mL™")  (pg-mL™")
RFEK: (furosemide ) Y=1.32x10°X -3.10 x10* 0.11 ~21.32 0.999 7 1.00 / / /
Zf5t A (impurity A) Y =6.44 x10°X - 1.62 x 10* 0.11 ~20.02 0.99 6 1.05 2.1 0.035 0.175
Z&Ji B(impurity B) Y =5.37 x10*X - 1. 28 x 10* 0.11 ~20.63 0.99 6 0.677 2.5 0.036 0.072
Z&Jii C(impurity C) Y =7.59 x10°X —1. 44 x10* 0.11 ~20.52 0.999 8 0.516 1.7 0.018 0.072
ZJ5 D(impurity D) Y=3.72 x10*X -8.85 x10° 0.10 ~19.72 0.999 7 1.48 3.6 0.034 0.172
Z&J5i E(impurity E) Y =6.46 x10*X - 1. 61 x10* 0.11 ~20.08 0.99 6 1.34 2.1 0.035 0.176
Z&f5 F(impurity F) Y=1.52x10°X -2.86 x10* 0.11 ~20.25 0.999 7 0.811 1.0 0.007 0.035
Z&JFi G(impurity G) Y =4.45 x10*X - 1. 33 x 10* 0.11 ~20.65 0.99 5 0.581 3.0 0. 036 0. 108
Z&J5 H(impurity H) Y =6.03 x10*X - 1. 57 x10* 0.10 ~18. 89 0.999 6 1.63 2.2 0. 066 0.264
Z&Ji [(impurity 1) Y =4.77 x10°X —=1.43 x10* 0. 11 ~20.57 0.99 6 1.27 2.8 0. 108 0.288
ZJ3t J (impurity J) Y=8.00x10*X -1.88 x10* 0.11 ~21.02 0.999 7 2.03 L7 0.037 0.110
Zff K (impurity K) Y=1.88x10°X -4. 12 x10* 0.11 ~20.23 0.999 7 0. 698 0.70 0. 007 0.018
K (furosemide ) Y=7.78 x10*X - 1. 54 x 10* 0.10 ~20.46 0.999 6 1.00 / / /
BIERE (furfural ) Y=1.54x10°X +5.15 x10° 0.10 ~20.28 0.99 6 0.43 0.51 0.020 0.051
Fd BKREREFREUWERER(n=9)
Tab. 4 Recovery of furosemide impurities
Hoy S JIITNS SEME EljeE SR RSD/
(component ) (known)/ pg (added )/ pg (detected)/pg (recovery)/ % (average recovery)/% %
Z&J5 A (impurity A) 0.714 8 0.400 3 1.088 7 93.4 92.7 1.9
1.077 9 90.7
1.090 7 93.9
0.500 4 1.1822 93.4 93.9 0.61
1.183 7 93.7
1.187 7 9.5
0.600 5 1.283 5 94.7 9.5 0.82
1.2859 95.1
1.276 9 93.6
Z&Ji B(impurity B) 0.7189 0.412 6 L1117 95.2 93.4 1.7
1.102 2 92.9
1.098 9 9.1
0.5158 1.226 4 98.4 97.8 1.1
1.217 2 96. 6
1.226 4 98.4
0.618 9 1.3050 94.7 94.2 1.0
1.295 1 9.1
1.306 2 94.9
Z&Ji C(impurity C) 24.749 8 0.4105 25.124 6 91.3 91.9 1.6
25.122 6 9. 8
25.133 6 9.5
0.513 1 25.218 3 91.3 92.2 1.0
25.2280 93.2
25.221 8 2.0
0.6158 25.3157 91.9 9.3 0.72
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F4(4)
Hoy T I SEIE &3 SR RSD/
( component ) (known)/ pg (added )/ pg (detected)/pg (recovery)/% (average recovery)/% %
25.323 1 93.1
25.316 3 92.0
Z&Ji D(impurity D) 2.469 1 0.394 4 2.841 8 9.5 2.7 1.8
2.828 4 9.1
2.8343 92.6
0.493 0 2.9542 98.4 98.5 0.77
2.958 6 9.3
2.9513 97.8
0.591 5 3.0423 96.9 9. 1 0.75
3.034 0 9.5
3.036 3 95.9
ZJii E(impurity E) 0 0.401 6 0.3747 93.3 91.8 L5
0.364 7 90.8
0.366 3 91.2
0.502 0 0.492 5 98.1 98.9 0.81
0.500 5 9.7
0.496 0 9.8
0.602 4 0.583 1 96. 8 97.4 0.76
0.584 9 97.1
0.591 6 98.2
25 F(impurity F) 0.7852 0.405 0 1.170 8 95.2 9.3 1.3
1.169 1 94.8
1.161 4 2.9
0.506 2 1.270 6 95.9 9. 1 0.26
1.273 2 9. 4
1.27117 9. 1
0.607 4 1.369 5 96.2 95.6 0.81
1.360 4 94.7
1.367 1 95.8
Z&Ji G(impurity G) 0 0.413 1 0.407 3 98.6 96.9 1.6
0.395 96.7
0.394 5 95.5
0.516 4 0.5107 98.9 100.0 0.95
0.5195 100. 6
0.5190 100. 5
0.6197 0.616 6 9.5 9.6 1.1
0.624 0 100.7
0.610 4 98.5
Z&Ji H(impurity H) 0 0.3779 0.356 4 9.3 93.2 1.6
0.3458 91.5
0.3545 93.8
0.472 4 0.458 7 97.1 98. 6 1.3
0.470 0 9.5
0.468 1 0.1
0.566 8 0.5515 97.3 97.9 0.52
0.5555 98
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F4(4)
Hoy I i JmA S &S SRR RSD/
(component ) (known)/ pg (added )/ pg (detected )/ pg (recovery)/% (average recovery)/% %
0.557 2 98.3
Z&Ji 1(impurity 1) 0 0.4113 0.3759 91.4 92.9 1.6
0.382 1 92.9
0.388 3 9.4
0.5142 0.492 6 95.8 9.5 0.61
0.498 3 96.9
0.497 2 96.7
0.6170 0.595 4 9. 5 95.7 0.74
0.586 8 9.1
0.589 9 95.6
Z&J5i J (impurity J) 0.289 4 0.420 4 0.688 4 94.9 93.0 2.0
0.679 1 2.7
0.673 2 91.3
0.5255 0.797 6 96.7 96.9 1.2
0.804 9 9%.1
0.792 8 95.8
0.630 6 0.895 4 9. 1 95.3 0.90
0.884 7 94.4
0.891 0 95.4
Z&J5i K (impurity K) 0 0.404 6 0.380 7 9%.1 92.9 1.9
0.367 8 9.9
0.378 7 9.6
0.505 8 0.496 2 9%.1 97.2 0. 838
0.487 6 96. 4
0.491 1 97.1
0.606 9 0.583 8 96.2 96.4 1.0
0.580 2 95.6
0.5917 97.5
A (furfural ) 0.567 4 0.405 6 0.966 1 98.3 97.9 0.48
0.962 5 97.4
0.965 3 98.1
0.507 0 1.062 2 97.6 98.1 0.51
1.065 3 98.2
1.067 3 9.8.6
0.608 4 1.173 4 9.6 9.9 0.52
1.173 4 9.6
1.178 8 100. 5

HUREIAE SR AT, 60 A B E el HOAIR BU R — o
TAESEORFZSRRES TR P R, R 8 A A 3 BR5E
IR AR, b 28t C 72 EF A G b ikt 3.1 A RYFOr ik mdar
Wb S AR, 2R G AE F A G Alk B AR DR IE A T S v v o, A T ] s 3t
R R R PR B A ISR PR S R T IR0, BB T A RO B R ER S 12 A2k
Z RSN, AR TE S P e S AL T2 R HPLC J7ik.
RN
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Tab.5 Detection results of impurities in furosemide and its injection from different enterprises
Z& 5t &+ (impurity content) /%
AR I
I 2E K (furosemide ) 15 2 K 1 S ( furosemide injection )
(impurity)
H 1 Lasix A B C D E F G

Z& )5 C(impurity C) 0.075 0.031 0. 063 0. 063 0.036 0.12 0.11 0.18 0. 44 0.26
2 )5 G(impurity G) N/A N/A N/A N/A N/A N/A N/A 0. 046 0.27 0.25
Z&Jft B(impurity B) 0.010 0.011 0.022 0.0072 0.0096 0.0072 0.0084 0.015 N/A 0.008 2
Z& i K (impurity K) N/A N/A N/A N/A N/A N/A N/A N/A 0.001 9 0. 0025
&5t F(impurity F) 0.007 5 N/A N/A 0.0064 0.0074 0.0053 0.0053 N/A N/A N/A
Z& i A (impurity A) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Z& Jfi 1(impurity 1) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Z&Jfi E(impurity E) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Z& 5 D (impurity D) 0. 044 0. 068 0.039 0. 050 0. 066 0. 063 0. 055 N/A N/A 0.019
Z&ff H(impurity H) N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
Z& i J(impurity J) 0.016 N/A N/A 0.016 0.024 0.013 N/A 0. 093 N/A N/A
RS (furfural) 0.008 5 N/A 0.0053 0.0176 0.0090 0.0267 0.0236 0.0586 0.0527 0.037 6
fx K HiZk (individual impurity) 0.013 0.0014 0.0035 0.0023 0.0017 0.0025 0.0014 0.0027 0.016 0.036
e i it (total impurities ) 0.20 0.11 0. 14 0. 16 0.16 0.24 0.21 0. 40 0.81 0. 65
7 (note) : A ~L {2\l (company) ;N/A. KK H (not detected) ;/NF 2 1 FR (LOQ) AY 2% i #4) 20 A1 ( impurities less than the limit of quantitation

were ignored )

L1 EFAL  wkIEK R ERE S I T bk
VSRR, PRk K A SR S P pH 7E 8.0 ~ 9.0,
FEFRYEIASE T Wk o 4% JH IR 45 2 Wi B3 7™ AR ULE , i HL
PR BCIUVE Y T 5 R B pH (B A R M T s
AR A 36 v i RLAE i 5 AR U s AL 7 (X
UKBER 22 mL, I - 7K (1:1) 2 1 000 mL, J2%] )
PIBEEA (L ZORTTIE A L. 5341, WK TR = vk
FEW TR, WG S AR Pt ™ A= = i C R 55
B2 IO, A v o A RE DGR A, X R IR BT 25K
Pk O DR B AT AR v R B A NS T A S
TR 28 o 284 ) SRR BERHFN SE 30 X LU IF 9%, fe %
VPR 50% NG IRAE N

3.1.2 FaAHMERE  BUATAR SR K - DAk
M — VKIS IR (70: 30 1) FER I s AH , XT EL 2020 4F Jit
(P EZG ) A EP 9.0 A shAR, 40l 2238 T iR —
SR RV TR BRI S AT VATRORN 0. 05% =9
LRI, e A e B AR 5ty 0. 05% =3 &
FRVETRAE N 3% R /KM, L 0.05% = 3 L IR ¥
W — S — WA A A B DM AR B A o

313 KPR 2020 4R E 2580 A
SN R KR 272 nm, BP 2013 F1 EP 9. 0 3% f
238 nm, Jfij USP 40 — NF 35 3% ff] 254 nm #1272 nm X

PR IATIE . AWFFE K IAE 238 nm K AL & A

JO RGN 2R 0 B R A S % R R R T 2 B Y
E’ikw&?}}zﬁﬁ 277 nm, [MA1E 238 nm 4k W W52 55
(E14), 25 b, B 0 8000 K e A A Ry
B, 238 nm (mel%&*% i A1 1 e At BT A 2R B
277 nmiB A R

271.0

229.0

200 220 240 260 280 300 320 340 360 380 400
A /nm

B4 IREEZEINEIEE

Fig. 4 Ultraviolet spectrum of furfural

3.2 mRSEOK KL P A 2 FOR IR R

A3 S IR ZE K K FLVE SR AT IR L AL R
T AR T, 45 S S} 24 R S VR AR ' R R
R R AR T YR, Hoh 42 5 C 7% )5 B 2% 5
G 445 K DR 3% i B S 5 245 6 v S ) A P it
B XA 2 AT I R (3R 6) o MERIAIR R RS
R A 2% 1 7 A T2 A2 AR 7 RN O A A v T
JE BRI A AL S P R (R 52, Hod G R Bk

RO R



- 1452 -

W) 4 M F R ChinJ Pharm Anal 2024, 44(8) @

®6 RERIFEERE

Tab. 6 Attribution of impurity source

Z&J57 (impurity ) SR & (attribution ) ZiJ5 (impurity ) S5 & (attribution )
Zeffi A(impurity A)  T.Z5Z%J%i (process impurity) 25 G(impurity G) NS A B i 4% 5 ( Light and oxidation degrade

Z%0 B(impurity B) 25 %% 5T, S % %% 5T ( process impurity , photode-
gradable impurity)
I B B FER A A 2% 5T (impurities degraded by || Z%

light, oxidation, high temperature and acid)

Zfgi C(impurity C)

;}

3
v

Yt D(impurity D) T 25745 (process impurity )
purity p purity

2
N

S

ZJ5t H(impurity H)
i [(impurity 1)

S5 J (impurity J)
5

impurities )

R4 fFZ= )5 ( photodegradable impurity )

FFES#ZR T ( photodegradable impurity )

T 2745 (process impurity )

Z&Fi E(impurity E)  SEREf#Z25 ( photodegradable impurity ) ZJ5i K (impurity K) T2 R4 A# 22 5t ( process impurity, photode-

fi F (impurity F T2 4% i G % i 2% i ( process impurity | photode-
purity P purity | p!

gradable impurity )

3

R (furfural)

gradable impurity )
S0 4B AL B i 2% T (light and oxidation degrade

impurities )

3.3 RS B HE R A B
F % 5 AT LUA B, k22K v 45 T M 2 oA 1 o
IR T B BRI 0. 15% , [) i o Al A 240 5 A B> 2
FEAEAET % BB 0. 10% " A HB 44 b 1 51
T TS ARG, B T 2% I C AR T G ORITRERE A,
2% B o 5 2 EE RIS A ] F F G 2 Ak
HF P AR C AZL R G BB T e IR 0. 2% , 1
AR AR R BAZ A I T R R 0. 29% 1P
WIS VAL I B 44 0, B A B 2 Ak fiZ
FLFRIAR, o 5 G20 il Al 10 S99 AR i 5 1y
7o T SRR TE T S B B K i P R R
M BRI 0. 019 7% ' Hirh E A F Ak e 52 &
AP IR 2 A 1 SR R G R

£ b WRFEK R 25 2% ST P i 5, 1R N R
ALV B R B4 i K P 55 2 L R AT A K 22
B ik — At
3.4 WRIER IR P R % I A T R 2
ORISR AR

AR % TR A2 45 2R, W LA ARk AL D5, EF H1 G
Al b T Hh A 2 B 7R R T A8 470 48R0 T K A
FREW B R 2B , DRASLZH T Ji 1 D ARk A 2 1 3k
6, 2 RAE R A5 T SR TR S B A TS K T B R S
SO IR FE K A R, JELAZR TR C 5 38 T d o ]
(R ARMAAEATH A B OB 2578 Rl 45 1F &
ZJo C 5 i S 2%, Ul W] 7 B R 4 11 I A
BRBATE Rl A5 1T R S IR FER A o

xR7 FEHEHEAREER
Tab.7 Compatibility test results of raw materials and auxiliary materials
2 (content) /%
" wRIEK BRIEK + IEBRIR N BRI + IEARIR EUH (furosemide
A (furosemide ) (furosemide and sodium sulfite) and sodium hydrogen sulfite)
(impurity)
Joab [ B =R JEHR e il i
(untreated) (high temperature ) (light) (high temperature ) (light) (high temperature ) (light)
Z& i C(impurity C) 0.10 0.27 1. 60 1.06 0. 86 2.40 2.20
Z&fF G (impurity G) N/A N/A 0.08 N/A 0. 46 2.50 1.40
RS (furfural ) 0.012 0. 002 0.235 N/A 0.135 N/A 0. 704
245 s aik (total impurities ) /% 0.23 0.39 2.80 2.53 4.00 6. 40 8.00

7 (note) : R HEIE (1 500 Ix) AR (60 °C) BIR4% 10 d (145 5% (this table is the result of 10 d of damage by light (1 500 Ix) and high tempera-

ture (60 °C) respectively) ;N/A. FAH (not detected )

E R G b g b 28 i G i i T HAl A
b, AR T5 SR 2 G ARl B PR 4 2 — 2, R ]

HWEHR L

WHLRESHAE PR . 3R T A, BRIEK S
B IR 0 B A 9 5 W A v T RO IR 26 R i 10 d
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Ja 2RI G il ad T s R I E 10 d 5 BRI
R T R, R IR R 2N TR AR

ST ARG 7 B E PR i L F AT
SR AT, HLE SR T XU 7R B, e R Y
PR BT o K P A Jy TR VR I R
FTC/K BB ARG R U A A B AR A o
PRT B (QbD) BE WA S Al AL Ak b T, %k 7™
b S ISk BT REA T O R G o

ZJ50 C 2R B G NP A i (X 75 2% RO e 3 & T
JCREMRAR I, B 52 LR AR T7 R R Z 5, SeAe e 1
I R WA R B I 2R B & R R R k. 2
P R 2R P A €00 14 w0 A 0 <22 B0, 7o I Ay ) o
) ARl 24 R P 35 W % A0 A ik 0 8 2 dUR L X 224
FARBADCHI AT, 2B Al R 5 2
H— AL

£5 b ASBIE TR i AR C A i A T vk 2
KBRS 11 A E AR T AT R R 2%
JOR AT S0 T A 5 7, R Wk K A R I % T AR
AIBLAR , 22 B i 2% St -5 Ak 75 R A R 22 1) ) A
KYEPEAT T 23 Mr T 5T, W] 0y I B8 IR ZE R S 1Y) 2
VRS AT H 250 TR — SRR IS

S% 3Lk
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