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Determination and evaluation of furfural in furosemide and its tablets *
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Abstract Objective: To establish a method for determination genotoxic impurity furfural in furosemide and its
tablets. To analyze and evaluate the measurement results to provide a reference for national drug supervision and
ensure drug safety. Methods: The chromatographic column was filled with octadecylsilane bonded silica gel, and
the gradient elution was performed with phosphoric acid solution and acetonitrile as the mobile phase. The detec-
tion wavelength was 276 nm. The method was validated and used to determine the furfural content in 6 batches of
furosemide and 148 batches of furosemide tablets. Results: The detection limit of furfural was 4 ng - mL ~'and the
quantitation limit was 12 ng + mL~". The linearity between 0. 012 0 —0. 602 3 pg + mL~'(r=1.000) was good.
The average recoveries of furosemide and its tablets were 99.4% (RSD = 0.99% ) and 101.4%
(RSD =1.3% ). Furfural was detected in all batches of raw materials and tablet samples. The furfural content in
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the tablet products, which used the raw materials from company I, was significantly higher than that of the prod-

ucts obtained from company H. Conclusion: This method has strong specificity, high sensitivity and good accura-

cy. It can be used for the determination of genotoxic impurity furfural in furosemide and its tablets. By analyzing

the measurement results and discussing the sources and control strategies of furfural, quality control of furosemide

tablets can be achieved.

Keywords : national drug sampling inspection; furosemide; genotoxic impurity; furfural; high performance liquid

chromatography
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AR T oA J5OREEG AR P2 Al , e Al A ~ EAY 50K
0 B Ak °H, Al F AR G R 25 A
Al 1,
2 #HEEHER
2.1 @j%%MF

KA Kromasil C5 (250 mm x 4.6 mm,5 um) {4,
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Tab.1 Gradient elution procedure

] TSI A8 (ratio of mobile phase) /%
(time)/min A B
0~8 75 25
8~9 75 ~25 25 ~75
9 ~20 25 75
20 ~21 25 ~75 75 ~25
21 ~30 75 25
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1. B (furfural)

A. 25 HHRHATR (blank excipient solution) — B. 57 % B8 S 74 7K ( standard solution of tablet)  C. J5UR}2Y [AIICR AL 75 T ( recovery solution of API)

D. B3 R AR A (recovery solution of tablet)
1 ZRMRKEIEE
Fig.1 HPLC chromatograms of specificity test
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Tab. 2 The results of recovery rate
Fed IVEEa Y J A RS oy HEVES -2 [ i RS/
Ccample) ( sample (original amount)/  (added)/ ( measured ) / (recovery) / (average o
quantity) /g g g g % recovery) /%
R ZEK 0.247 4 4.212 8 13.340 0 17.784 0 101.7 100.9 0. 69
(furosemide tablets) 0.246 0 4.188 9 13.340 0 17.587 0 100. 4
0.245 6 4.182 1 13.340 0 17.610 5 100.7
0.251 8 4.28717 16.675 0 21.140 0 101. 1 102.2 1.0
0.244 6 4.165 1 16.675 0 21.3350 103.0
0.249 0 4.2400 16.675 0 21.360 0 102.7
0.249 8 4.253 6 20.010 0 24.133 5 99.4 100.9 2.0
0.247 4 4.212 8 20.010 0 24.853 5 103.2
0.248 8 4.236 6 20.010 0 24.267 0 100. 1
T 2 K Rl 24 0.020 23 1.826 4 1. 606 3 3.399 2 97.9 99.0 1.0
(furosemide API) 0.020 16 1.820 2 1.606 3 3.424 0 99. 8
0. 020 05 1.809 9 1. 606 3 3.403 7 99.2
0. 020 27 1.830 2 2.007 9 3.849 6 100. 6 100. 0 0. 80
0.020 07 1.8123 2.007 9 3.801 4 99. 1
0.020 30 1. 808 4 2.007 9 3.8220 100. 3
0.020 24 1.826 9 2.409 5 4.193 6 98.2 99.4 1.2
0.020 52 1.852 8 2.409 5 4.241 8 99.3
0.020 18 1.8222 2.409 5 4.248 0 100.7
x3 AEMLWHKERFMERHMGHERESSNELER
Tab.3 Furfural contents of furosemide tablets and API of different companies
o Al 4 5 X JORH 24 2k Y e 25 P 2 B SR H]
( company (amount of ( source (average furfural (range of
(sample) No.) batch) of API) content) /% result) /%
I ZE K - (furosemide tablets ) A 30 H 0.003 9 0.002 8 ~0.008 0
B 32 H 0.002 2 0.001 4 ~0.004 4
C 34 H 0.002 1 0.001 2 ~0.003 7
D 32 H 0.002 9 0.001 9 ~0. 004 5
E 7 H 0.002 8 0.002 3 ~0.003 3
F 9 1 0.007 3 0.005 9 ~0.008 5
G 4 I 0.009 2 0.007 4 ~0.010 9
I FEK J58L 24 (furosemide APT) H 3 0.001 4 0.001 3 ~0.001 5
1 3 / 0.010 2 0.009 3 ~0.011 3

3.2 FEEINES RS

AR 2020 AERRQ AR\ R 24 i) g R i )
9306 3t &tk 2 T 2 i 45 U Y e 3 80 50% fi
J88 K R 452457 B (median toxic dose, TDy, ) £& 4
TR TR IR, 5 5 b Y 2 B BB — A

TR IR = Z4 it H T2 A/ 251
Hig R M5, 16 TOXNET %408 A i B I (1) TD,,
fi, AR BTN 197 mg - kg™ - d ™' SR AT TD,,
{ELHY 1750000 1 by 4 A &, W AT 456 52 48 A & AL =
TD,/50 000 x 50 kg = 197 pg « kg™' - d™', Wit
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Fig. 2 Distribution of the results of furfural content

BERE & B (furfural content)/%
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mg, Bk ZE Ok R OB Y PR {H = 197 x 107/
600 x 100 =0. 033%
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ORI ) B T2 B BRZ 0. 033% , {HAR L F
Figolb G ray 7™ il Fp A0 B 5 1 W e T R A
ll (Aol A ~ E) 5 JFURFZ5 I 5 45 251 v, 4ol H Y
PR o B BCME, Rk TR OB B S R
0.010 2% Z2PRMT, Al A ~ B [k FEK JFURE 25 1y
Wy Al H Aol F AR G R RRER OB 21
Al T, ] D 7 rh e e 1 5 o 2 B M i 1 OB
PRI A
3.3 BEREFERIRE TS

Z1% Jo A il SR W 552 P s 23 A MR e 0 T B Y
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THERBE 1, Ml 5 5C B T 28 2 5008 i Sk R 1
ek IE] A 0 JRE 24 11 R AR o R R
TEHE 2R P P R A, A 7 R T 2 i 1 1
SR, N T TR A0 SR R 1 2% SR DL R Y A
Bz R A PR SR T LA BE RO AR, R AR 24
Rt RESE AT T HSHLE " o MR Sk kA
IR AE B PR A 7 A T ORI 1
HHE LTI B A A SRS, RERB IB BR R 82 T 22
R PP PR BE AL AT B L AR 56 T Z S 8O &
TR 24 018 Jor A s o e 2 A48 X 245 S5 M i S

HWEHR L

8 SR

WK FERAEOE MR AT 5 W i 1 A SRR, A
b A S o T 325 B 3o R G SR AR 1R
WS B 7 A Al 9 R ZE K R, 2 A Al
(Al A F1B) SR 6 BRHR Ry PN £ % 406k b
1Al (Al ©) SR AR (B SR L 2,4 4
ol (4l D EF #1 G) R B @8R, 5
Xof R ZE K L' iy ik 8 A A, Al I 1 %5 3 )
PRI T2, a0 1k 3 e i v i
o FR 2K 0 X nl S B O ROCR , B0 S ORE R U T 2%
4 NG

AR YR 8 24 il Al RS A e O 1 B 148 itk
FERREM, 23 ok B A BR800 BT R ]
AT AR A T 31 A PATBUX (4 E B T RN
91.2% ) ,FEatoRIE iz , A B AR, SRATA
B0 38 7 )RR I U 5 ¥ 6T ) R R 245 4 i
Ak, P A FE S P B K ), B4k T3 234t i
8 SRR 24 77 i PRI % iR T S IR, W SE Al
T JEURFZG Y 7 30) Aol 79 77 Ao I 35 Fe o 8 v, (HUOR
Mt 2 AL 0. 033% , FifiE W JE0RH2 & i A8
BB REMEAR BT LAY I, I i 2 o 42 i) R
W F ] S, T O A JEURE 2 1 S R R S A 7
RN N A S5 AR o e o P AR R, N
Uk BEARJEOR 25 st A e e 2 R 5 LA il ad 5 0
R B T BRI A B A i, O 2 i A0k /K P DL AR
2 R SR 7 A A TR KRS, e 28 PR B FH 2422 4
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