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Determination and Impurity Profile of Related Substances of Metronidazole by HPLC
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ABSTRACT Objective To establish HPLC determination method and impurity profile of the related substances in
Methods A Welch Ultimate®XB-C (4.6 mm x250 mm, 5 pum) was used with a mobile phase consisting of
methanol —1.36 g-L™" solution of potassium dihydrogen phosphate (20:80). The detection wavelength was 315 nm and the flow
Results  Good

separation of metronidazole and the impurities could be achieved. Twenty batches of samples in the past six years were determined

metronidazole.

rate was 1 mL+min~"'. Tis related substances were determined by principal component self-contrast method.
which meet quality standards. The study of impurity profiles could effectively monitor the synthetic process and the change of
impurities in metronidazole. ~ Conclusion The method is simple, quick and sensitive, which can be used to control the related
substances in metronidazole. Meanwhile, the impurity profiles ensure the quality stability of metronidazole.
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1.1 ALE Agilent1 100 AU w5 R A (0 3% AL (35 [ 22
FER A E]D) AL 45 S ARG 2% , FE L WAL, TU T A
T ALZE T AER ; AUW 220D HINUR B4 HT R ( A A
SN ] B 0.1 mg/0.01 mg) .
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20100199, 20101101, 20110101, 20110633, 20110645,
20120101, 20120353, 20120534, 20120751, 20120913,
20121145, 20130101, 20130343, 20130404, 20130948,
20131032,20131240,20140112) , FEEE o i 40, B ik —
KR oAl K T 2GR K
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2.1 &# 48 % Welch Ulimate® XB-C,q
(4.6 mm x250 mm,5 wm) ;P SAH: HEE-1.36 - L°
WL — B (20: 80) s i : 1 mL - min ™' 5 KR : 40
C KM 315 nm FEFEARF 10 L,

2.2 ZikegR) & IV U IR i e i} 24 2
50 mg, KEHFRE , B 100 mL &b, F R S AH S O
TRk B2V B 4850, UE L, IEL U8 WA E M i i VA TR o

X HE VS < A %% ORI R S 1 mL, % 100 mL
s, IS AR B R 205, 35 B ] mL, &
T 10 mL &), FIsh AR B 2 208 #5250, BlAS.

ZR JSTRT R S VA VA < 3 ) PR A Xop R i S BT A
B.C.D.E.F.G X2y 5 mg, KB HE , 700l E T 10
mL s, i S B 2 20 485

F eI FVE W - O s s SR 24 2 50 mg G %%
PRAE , PR A B iR 2%t A (B.C D E F.G X}
HESHIA I 100 L, T [A]— 100 mL &, H i shAH
FE AR R B2 FE5T, A 25 F RS 240, 5 mg - mLL ™
KB X BE A0, 5 e mL ™ VAT
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e, FRGeIE PRV 35 1 v, 0075 R e 1) 2
M > 10 000, HoAth 45 7% S ELE AR AL > 5 000, H fifg g 5

i JE 2 TR B 3 B JEE > 2. 0, LA 2% 2% JS g 73 88 2 1 4%
BRI T4 A B.C.D.EF .G K RHMA 1
TR 2 55 9 44 0T (A 28055 B, Ok BE B 1] 4 )
NZEE G(3.90 min) 24 C(4.17 min) Z%jit B(4.47
min) 24k E(4.86 min) 1225 1(5. 10 min) A
Z2ff 2 (5.37 min) (225 A(5.68 min) (2% D(6.19
min) 2%/ F(13.06 min) , WLE 1,
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PREREROR pH 2 k) BBEIR (0. 8 mol - L™ & 4R
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1. impurity G ; 2. impurity C; 3. impurity B; 4. impurity E; 5. unknown impurity 1; 6. unknown impurity 2; 7. impurity A; 8. impurity

D; 9. metronidazole ; 10. impurity F

Fig.1 HPLC chromatograms of blank solvent( A) , system suitability solution(B) and test solution( C)
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a. undestroyed; b. destroyed by acid; c. destroyed by intense

light; d.

oxidation; f. destroyed by alkali; 1.

destroyed by excessive heating; e. destroyed by
metronidazole; 2. unknown
impurity 1; 3. unknown impurity 2; 4. impurity A; 5. impurity
D; 6. impurity F

Fig.2 HPLC chromatograms of the specificity test

2.6 R HRERPESC R BRI TIRA X M,
BHMBEE— W, UL 3 S L (S/N = 3) 5%,
FHASME R 25t A B .C.D .E F .G A9GmFR i3 1,

F1 FPAREHMREE XY BRI Z MR RN R
Tab. 1  Linearity and limit of detection ( LOD) of
metronidazole and related substances
e TRmm , E il LOD/
X i o .

» (R) (pgrml™)  (ngeml™)
FIfgms 7,70 ¥Y=24.622X-0.0037 0.9997 0.0256~2.048 12.58
A 5.68 ¥=26.495X-0.2606 0.9998 0.0254 ~2.032 12.70
JR B 4.47 V=22.600X-0.2241 0.999 6 0.0254 ~2.032 12.70
Fefi C 417 ¥=18.235X+0.0469 0.9998 0.0269~2.152 13.45
D 6.19 ¥=32.981X-0.3584 0.9997 0.0272~2.176 13.60
JHE 4.86 V=20.676X+0.6327 0.9999 0.0244~1.952 12.20
Zeffi F 13.06 Y=25.358X +0.708 1 0.9997 0.0564~2.208  27.60
Zeffi G 3.90 ¥=20.704X-0.088 2 0.999 8 0.025 1 ~2.008 12.55

2.7 MR SE ORI AR A R R SRS
2% IO L P A 100l BT [A]— 100 mL &5, i
TAARTR R B2 FE) 45 2. 17 LA S P47 ik
FES TR A& e n m AL A B R 5 A B
C.D.E.F.G ¥ RSD 43 5140.55% ,0.43% ,0.76% ,
0.34% ,0.61% ,0.49% ,0.63% ,0.32% , RSD /N F
0.8% , [ HE 2 L4

2.8 FEMEEE BUPRHMAES-PITH 6 itk

O A 2. 17 LA SR AR HE AR A TR
WA LR R TR, B R s S 24 5 A D F, RN 4%
1.2 B RSD 40 51 1.27% , 10.66% , 11.46% ,
3.01% ,8.88% ,6.87% , Hfifim RSD <2.0% , t F4it
A BT B F A, AT A R RO, S T 2
RSD <10% , 4524 i RSD 7£3.01% ~11.46% 2 |i],
KU TR R AT

2.9 ABRMEEIE O REMERE S 2. 27 T A ik
A, ERACE 3RS 0,2,4,6,8,10,12 h i
FEIE , A A e Je = A D F, R A% T 1.2 (1)
WAL RSD 43 511°41.09 % ,4.54% ,9.15% ,12.16% ,
10.48% ,6.61% . W R ME 7 VR AE 25 0 T 50 12 h 0
AL RSD F1.09% A2 Phls . BRSR A% o AE VW ik
12 h ST AL RSD R4.5% ~12.2% {0 T24
JoT B S AR AT, AN R R FR BT, R /2 RSD <20% 1Y
BOR R T

2.10 #H&PHERBIMNE 2. 27 TIERCH &7
TR 20 Fit PP A e SRk 24 B S v, SRR E I
S35 IR B B TE], A 32 A A ) B AR A A
Ja i AR WA 2,
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Tab.2 Results of metronidazole related substances %

B RTRBURBURR R KRR AR ORR &
el

AED G C B E Z14fi2 A D F 2k
2014 20140112 - - - = 0.02 0.01 0.020.010.020.08
2013 20131240 - - - - 0.0 - 0.04 - 0.020.07
20131032 - - - - 0.0 - 0.02 - 0.010.04
20130948 - - - - - - - - - 0.00
20130404 - - - - - - - - - 0.00
20130343 - - - - - - - - - 0.00
20130101 - - - - 0.0 - 0.02 - 0.020.05
2012 20121145 - - - - 0.0 - 0.020.010.010.05
20120913 - - - - 0.0 - 0.01 - 0.010.03
20120751 - - - - 0.0 - 0.01 - 0.010.03
20120534 - - - - 0.01 0.01 0.02 - 0.020.06
20120353 - - - - 0.02 - 0.020.010.020.07
20120101 - - - - 0.0 - 0.0l - - 0.02
2011 20110645 - - - - 0.01 - 0.0 - 0.010.03
20110633 - - - - 0.0 - 0.0 - 0.010.03
20110101 - - - - 0.02 0.01 0.02 - 0.020.07
2010 20101101 - - - - 0.02 0.01 0.03 - 0.020.08
20100199 - - - - 0.02 - 0.02 - 0.030.07
2009091111002 - - - - 0.02 0.01 0.020.010.030.09
09021002 - - - - 0.02 0.01 0.020.010.020.08

«

—"no detection
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