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BE .- BN ZoiREn ki E P 3ftmyime—mn 3% FE RAZRMEHE %, &4 A Waters Sunfire C tE
(250 mm X 4. 6 mm, 5 wm) ; FHN A A 0. 78% Hi i — 245 E ik (pH 4. 0,A) - [0. 78% #iz — 245k (pH 4.0) — TH(55:45,V/V),B],
A BEBE ;AR A 1.0 mL/ min; 2k K A 220 nm; AR A 25 C;#HHFF A 10 pLoh kB EE A ALY it 5 3/ o megtast
KERT,ME ST EMrEm C 4RI ER KL S -3 - AMK REABRMKTLE KR T REBRALS AL 2.79~
55.75 wg/ mL.1.54 ~30. 80 pg/ mL.2. 65~53.02 wg/ mL J& B W 52 @R & X 7 BT AN RS A4 0.14,0. 15,0. 13 ng, . F R
51 % 0.42,0.46,0.40 ng; #5 % B AL M E L E R R G RSD BT 2.0%(n = 6) 5 F 3 e dE w55 A 99.78%,
102. 79%,101. 02%, RSD 4 #] #1 1. 90%,0. 75%,1. 01%(n = 9) ; 4B A E B F 451 4 0.83,1. 07, 1. 34— N % 3% 5 SRk ad 3 A+ 4
RaFHmE L RER—H ER A7 R RAER SRR, TR T ke suis i ey e .
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Detection of Three Known Impurities in Cefaclor Capsules by QAMS
LU Qienan,ZHANG Suping ,WANG Liuw,ZHANG Yihua
(Hebei Institute for Drug and Medical Device Control - NMPA Key Laboratory for Quality Control and Evaluation of Generic Drug .Shijiazhuang .
Hebei, China  050200)
Abstract: Objective To establish a quantitative analysis of multi — components by single marker (QAMS) method for the
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simultaneous detection of three known impurities in Cefaclor Capsules. Methods High - performance liquid chromatography
(HPLC) method was adopted. The chromatographic column was Waters Sunfire C column (250 mm X 4.6 mm,5 wm),the mobile
phase was 0.78% sodium dihydrogen phosphate solution (pH 4.0,A) — [0.78% sodium dihydrogen phosphate solution (pH 4.0) -
acetonitrile (55:45,V / V),B], with gradient elution, the flow rate was 1.0 mL / min, the detection wavelength was 220 nm, the

TEEWHE i Fx o AR R AR B [21622605G ]
F—1EE RIEM, o, MR A, TEHIF, BT A oA, (8-F154#)851264618@qq. com.
MESEE GRB A, L R A, NI R T @A SRR TR ER GO, (B F1E 4 )zhangyihua0915@163. com.,

[11] SMELICK GS, HEFFRON TP, CHU L, et al. Prevalence of [15] GAUCHER L, ADDA L, SEJOURNE A, et al. Associations

acid — reducing agents (ARA) in cancer populations and
ARA drug - drug interaction potential for molecular targeted

agents in clinical development[]]. Mol Pharm,2013,10(11):

between dysbiosis — inducing drugs, overall survival and
tumor response in patients treated with immune checkpoint

inhibitordJl Ther AdvMedOncol,2021,13:17588359211000591.

4055 - 4062.
[12] CORTELLINI A, DI MAIO M, NIGRO O, et al. Differential

influence of antibiotic therapy and other medications on

[16] IMHANN F, BONDER MJ, VICH VILA A, et al. Proton pump
inhibitors affect the gut microbiome [J]. Gut, 2016, 65 (5) :
740 - 748.

[17] LE BASTARD Q, AL - GHALITH GA, GREGOIRE M, et al.

oncological outcomes of patients with non — small cell lung
cancer treated with first — line pembrolizumab versus cytotoxic
(:hemotherapy[ﬂ. J Immunother Cancer,2021,9(4) :e002421.
[13] HOPKINS AM, BADAOUI S, KICHENADASSE G, et al.
Efficacy of Atezolizumab in Patients With Advanced NSCLC

Receiving Concomitant Antibiotic or Proton Pump Inhibitor

Systematic review: human gut dysbiosis induced by non -
antibiotic prescription medications [J]. Aliment Pharmacol
Ther,2018,47(3):332 - 345.

[18] ZIMMERMANN P, CURTIS N. The effect of antibiotics on the
composition of the intestinal microbiota — a systematic review|J].
J Infect,2019,79(6) : 471 — 489.

(19] &F 4 T8 58 1 36 . Sk Fphl A A T I8 I8 97 4
R ARR R RFABRALT]. F E 2 k,2021,30(20)

ipilimumab therapy in patients with metastatic melanomal[J]. 1-5.

Melanoma Res,2016,26(6):609 - 615.

Treatment:Pooled Analysis of Five Randomized Control Trials[J].
J Thorac Oncol ,2022,17(6) :758 — 767.
[14] FAILING JJ, FINNES HD, KOTTSCHADE LA, et al. Effects

of commonly used chronic medications on the outcomes of

(ki H 499 :2023 - 03 - 28; &[] H #.2023 - 06 - 17)

81



< R BEAS -

Inspection and Test

¥ %

China Pharmaceuticals

2023 4F 12 H 20 H 45 32 345 24 1)
Vol. 32,No. 24, December 20,2023

column temperature was 25 °C,and the injection volume was 10 L. The relative correction factors of three known impurities were
calculated with cefaclor as the internal reference, the content of the impurities was determined and compared with that by the
external standard method (ESM). Results The linear ranges of cefaclor 8 — 3 - isomer, hydrated hydroxylated cefaclor and
impurity I were 2.79 - 55.75 pg / mL,1.54 - 30.80 pg / mL,2.65 — 53.02 wg / mL respectively. The limits of detection
(LOD) were 0.14,0.15,0.13 ng, and the limits of quantification (LOQ) were 0.42,0.46,0.40 ng, respectively. The RSDs of
precision, stability and repeatability tests were all lower than 2.0% (n = 6). The average recovery rates were 99.78%,102.79%,

101.02% with RSDs of 1.90%,0.75% and 1.01% (n = 9) respectively. The relative correction factors were 0.83,1.07, 1. 34,

respectively. The content of three impurities determined by QAMS method and ESM was similar. Conclusion

The established

method is simple and accurate,which can be used for the impurity detection of Cefaclor Capsules.

Key words: QAMS; HPLC ;relative correction factor; Cefaclor Capsules;impurity
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Waters e2695 % = 0 AH (AL 35 A, G046 2841 - AT I
3 CAE I 5 (52 E Waters 22 F] ) s MCM36 74 H K- (1
Sartorius A Fl , A A 0. 001 mg) o
1.2 X%

S At v 3% B (LT i 43 ) o £382191102,
E362191103,£392191104) ; 3k 781 5 38 X BE & ([ 844
25 & K o BF 58 B, it 5 O 130481 - 202007, & &
84. 1%) 5 S 5E% & — 3 — SR 1A (RICHH 245 B ) R ik
524 C0640000, 7 i 100% ) 5 7K A 2 FE Ak Sk 76 v 385 Xof R
i (416524 PITBK - 2 - 20190112 - 03, &% & 97. 79%) ,
Ze gt 1 X% BR & (4152 PITBK - E — EP - YN0529 - 01,
T 97.74%) , W H M A RHEA R A 4
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{413 45 : Waters Sunfire C,STE (250 mm X 4.6 mm,
5 wm) 5 S BNAH < 0. 78% Wi — SNV W (HUBE iR — =L
7.8 g, fIN 7K % A 9F B B & 1 000 mL, FH W5 2 % pH =
4.0;A) - [0.78% W2 — AN pH 4. 0 - i (55:
45,V / V) 3B, BB EEVERG (0 ~ 30 min i 95%A — 75%A,
30 ~ 45 minfi} 75%A — 0 A,45 ~ 50 minf$ 0 A,50 ~ 51 min
BF0 A —95%A,51 ~61 minHf95%A) ; it : 1. 0 mL/ min;
R 38 K 2 220 nm; AR 225 °C; ERE R 10 WL RE 5 ik
BIRE 4 C,
2.2 AikHE

Bk A 5 % %) B A i RS R R, 0. 27 % W IR
AN (pH 2.5, T 7)) A O OB | mL 2%
LA TEVE 10 g AR HE VU o 43 0 B A6 e i Sk A
TS - 3 — AR KGRI LTI AL T X
B A0 i R B FR 2, 0. 27% B e — SNV T
(pH 2. 5) M BT 1 mg / mL [ 50— XF BRI 859 5 43 A
2t KA s X ISR IE A9 0. 1 mL Sk 5ii% 6 - 3 -
SR AT IR Y £ 0. 25 mL K A AL Sk A vE I )
WA I8 0. 25 mL Z%J50 T X HE SR I 4592 0. 15 mL,
10 mLZ R, 0. 27% iR — S E 2, 585 1N
TR 0T Rl VA o B 20 RAE S N 540, I, B2 A > T
S B3 (3% C,5H,,CIN;0,9)0. 5 g, K % FRE , & 100 mL
I, 0. 27% B e S BN WA RO e AL R
57,08 E ISR UE U, RIAS AR R W
2.3 FEEER
2.3.1 HEMHRE

Oy B R EE  WUR A IR A WGE i, e 2. 1 IR
PGSR E , S5 RPN St e i 6 - 3 -
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WA 1] B 43 B BEAR YR M 10.9,6. 3,5, 1, B3k B 58 400 85
TEULE 1,
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Fig.1 HPLC chromatograms of resolution test
IR PR - LU (52 E382191102) 3 4
PR TR IEIK 0.5 g, K # FRAE , B 100 mL A 5 R
L 3R TR IR IT RO o 1) R BEIR 0. 27% iR —
A (pH 2. 5) W IF e 2, 582 B, IS B . 2) R
BRI T mol / LERR 1 mL, Z W HCE 1 h, il 1 mol / L
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FEAEA T mL, 0. 27% iR — S84 (pH 2. 5) €%, ¥%
A),UE L, ISR IR o 3) BB IR I 1 mol / L& A Ak 4N
1 mL, 5 I&HCE 1 h, 1 mol / LERER 1 mL, /N 0. 27%
iR — 2V (pH 2. 5) 28 5257, iEad , IR . 4) Ak
IR A 30% 3 SE AL EH W 1 mL, =R BCE 1 h, fin
0. 27% WER — 280 (pH 2. )%, ¥85] ki, IR IE T
5) N YRR S B 80 TN 1 h, BUH YA, 0. 27%
IR — S 8N (pH 2. 5) Il T e 25, #5650, U2, M2 g
W 6) VR WAL IR hdE - 0. 27% Wik — 4N (pH 2. 5)
VA, B 80 TN 1 h, UK Y L in 0. 27% Wi — 4
(pH 2. 5) Wi BEIF 2 45, 4850, B ok, B IR W . 7) Y g
IR CBUR B R S &, B 5 000 1x I8 )% R 6 IE 24 ho B
B R A 7 000 B, 52 2. 1300 F 3% A b R 22 i
S ] S R A BRI AL I S Ry B R AP L3
L2,

A/AU ATAU
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t/ min ¢/ min

05 101520 25 30 35 40 45 50 55 60 0 5 101520 25 30 35 40 45 50 55 60
C D
A/ AU
0.20,

el / min 07 t/ min
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&2
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E F
A. RBE3R B. BERAIR  C. BBAEIR D, BALBIR
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E. REM#HaIR F. BR#akIr G badr
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Fig.2 HPLC chromatograms of damage test

2.3.2 LMHEXRZER
K LA A rEiE s - 3 - RHIR KA
FRIEAL e A TE I AL T T AR R O 28 T A5 o,
0. 27% R — 4N (pH 2. 5) 43 AR R, il )i 22 510 %t BEL
W, VAR (X, mg / mL) R AR bR AR (Y) N
AR A TEAE I o [T J5 7R S R PR UL 3R 1
1 IMEEEIFMOHMAERHETHERAMR . ERR

Tab.1 Regression equations,LOD and LOQ of cefaclor and

three known impurities

Bl N, SERA Rk TER
(pg/ml) (g (ng)
KRk ¥,=29802.2490X, +813.3306  0.9999 1.05~21.06
KBAKO-3-FHAK V235300 8570,-8253.9151  0.999 2.79~55.75 0.14 0.4
KAEELARAS  V=2616.9000 32661211 0.999 154~30.80 0.15 046
2R ¥,=39935.01366X,-3353.2792  0.9999 2.65~53.02 0.13  0.40

2.3.3 RMREZEREZE

S3 R R R 2. 3. 2 T SR I U VAR B AR
fi LA RE, IE48 2. 130T S SRR e |, DS E
10:1.3: 1B SRR e/ E R PR PR LR 1,
2.3.4 BEERR

B2, 3. 2500 B AR i MR A GG B, 2. 1T
O SR SRR A2 6 YK, TE SR T AR 25 R, Sk ft 5
% ABTEIE S - 3 — A KGR AL Sk A6 5 v R 2
F 1 W T ALY RSD 43 51 A 0. 41%, 0. 18%, 0. 19%,
0. 13%(n = 6) , RUULZHE R E R 4f .
2.3.5 REMERE

BUR A X IS WGE &, T 5 CA&MF T iE 0,6,
12,24 h B4 2. 1 30T (i S5 A R 2 , 1 S e T AR
SERSC LTI ST 6 — 3 — SRR KSRk
78 A2 i T WETRTRR A RSD 241/ TF 2. 0%, RIHIR &
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Sof HE IV RAE 5 CH R 24 h INFEAR R & B 2. 2090 F 4t
A, TES CAMFTUE0,6,12,24 hiF% 2. 130
TS HERE D E T SR T AR L 45 RSk i Sk
L5 S - 3 - AR KA RIS T e 2 1 7
5CHUE 6 h NIEARTE T, 12 h i i T 06 m FLAE K,
24 W2 T FI/K A R Ak Sk A 7a 18 2 B R
2.3.6 EEMRE

FRIBURE il i KRS PR, 45 6 0%, #4562, 2300 F ik
il £ B A, TR 2. 1 TR (3 A F R RE I 5E L 3]
SRR TR i g R, Sk vy Sl reig s - 3 -
SRR K EFREA AT S0 T & & RSD 43 5]
4 0.18%,0.18%,1.38%,1.32% (n = 6) , £ W ik &
HYERLT
2.3.7 A EYOR B

BE s p e i (S £382191102) 38 8 , 3t

N

953 AT IS e S VA B P G VA F26 2. 230
T % ) A A T R, A 2. 1 TR 6 3 A5 4 R R
FE SR IE TR ISOR 5 R LR 2,
2.4 MK IEETF(RCF) K3 {R B0 iE (RRT)

PL2. 3. 2300 T 4 2 [l 0y i e Sk At v 98 19 A
B LA C 1 2% S5 1) AR 36 S 45 143 () RCF o 45 21 Sk 4 5
%6 -3 - SRR JKEFRIAL LA 42 1 1 RCF
454 0. 83,1.07,1. 34, RRT 43514 0. 87, 1. 10,1. 05,
2.5 AL

R B 2. 2 TR IR A X B VA TR L $E 2. 1
TSR HEAE I E R [, B SN [ A £
TEAS R AT I A AR R Bl A pH T AR
7 i RCF J¢ RRT. 45 R M, (il S5 1 B A — e A2
AR TC 8 255 ) 1 UL 3R 3 3R 4 (R (i A AR 4
250 mm X 4.6 mm, 5 },Lm)o

®2 KATRECHMEFMELKIKEER(n=9)

Tab.2 Results of the recovery test of cefaclor and three known impurities (r = 9)

EuRy  #543( wAZ(g) WEE(e) ERE) X% RSD(%) | ANAS  HS4F(g) ARG WEE() ERE®) X% RSD(%)
FRAR 4.80 16.70 21.76 101. 56 2.80 15.40 18.54 102.21
5-3- 4.80 16.70 21.88 102.28 2.80 18.50 21.97 103. 62
FHh 4.80 16.70 2178 101. 68 2.80 18.50 21.97 103. 62
470 22.30 27.03 100. 13 2.80 18.50 21.66 101.95
4.70 22.30 26.95 9.78 9978 190 | &K1 3.80 19.1 20,86 99.79
470 22.30 27.02 100.09 3.80 19.1 22,86 99.79
4.60 27.90 3179 97.46 3.80 19.1 23.00 100.52
4.60 27.90 3178 97.42 3.80 24.4 8.7 102.13
4.60 27.90 3184 97.63 3.80 2%.4 28.69 102.00 10102 101
RABEM 2.90 12.30 15.59 103.17 3.80 2.4 28,83 102. 58
*RAR 2.90 12.30 15.58 103.09 3.70 29.7 33.55 100. 51
2.90 12.30 15. 64 103. 58 3.70 29.7 33.60 100. 67
2.80 15.40 18.51 102.20 3.70 29.7 33.75 10178
2.80 15.40 18.49 10188 10279 0.7
F3 HENKERFHMZEERER
Tab.3 Results of the durability test of relative correction factors
RCF RCF
A% *BARS-  AbERK BE KRABS - RABAL
RR1 21
I-FHk KRLE - KRR
wAE R 0.821 1.083 1.325 iR BT 0.820 1.063 1.323
B &R 0.832 0.831 1.080 1.075 1.349 1.335 255 0.822 0.821 1.062 1.063 1.323 1.324
b 0. 840 1.061 1.332 7% 0.821 1.063 1.325
@i Waters Sunfire C,, 1 0.824 1.076 1.293 Aad 3.9 0. 831 1.076 1.324
Agilent Zorhax Eclipse Plus C, 8 0.826 0.826 1.078 1.083 1.360 1.341| pH 4.0 0.840 0.836 1.080 1.075 1.370 1.342
Agela Promasil €, 4 0.828 1.081 1.371 4.1 0.838 1.070 1.333
BaEK 208 m 0.822 1.061 1.342 AE 0,995 mL/ min 0.821 1.063 1350
220 mm 0.822 0.822 1.061 1.061 1.348 1.333 1..000 mL / min 0.823 0.833 1.063 1.063 1.346 1.348
222 0.822 1.061 1.340 1..005 mL / min 0.826 1.063 1.349
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Tab.4 Results of the durability test of relative retention time

RRT

Bk KhABs-  ReREL
Rl
3-Flilk KRR

g Rk 0.868 1 1.106 1.054

B kg 0.8703 0.869 1.09% 1100 1.061 1.058
Bt 0.8699 1,099 1,058

G Waters Sunfire C, 0.8690 1..088 1.055
Agllent Zotbax Eclipse Plus C, & 0.8588 0868 1080 1.039 1049 1,05
Agela Promasil €, 1 0.8790 1,099 1051

BIEK 28 0.8701 1104 1,032
20mm 0.8101 0.810 1108 1107 1052 1052
M 0.8701 1109 1.032

i B 0.8721 1100 1.049
5% 0.8722 0.872 1103 1102 1046 1.048
A 0.8722 1103 1.046

aal 39 0.8644 1,099 1,053

pH 4.0 0.8640 0.864 1103 1101 1.049 1.051
41 0.8641 1101 1.051

hik 0,995 mL/ min 0.8620 1102 1,052
1..000 L./ min 0.8655 0.864 1102 1102 1052 1052
1..005 L./ min 0.8688 1102 1,052

2.6 BXRMBEEN
W3 AR i A5 T, 20 9% 2. 2 T B ik i s R
AR, FEA% 2. 13 Rk A PRI E AT E 31K,
T SR U TR AR, F IR IE PR 1~ 1Y F2 o3 F B0 k5
FEMZRI S, I SAMRATT R AR R AR AR S,
APUL, 2 Bh T VAR 3 k2% B A A E A5 R AR — L
x5 BXURENER(%)

Tab.5 Results of content determination of related substances (%)

s kBAES-3- Rk KABARABLE *R1
RERF%:  Mik KERF% Mk RERFE: M
382191102 0.10 0.11 0. 04 0.04 0.08 0.1
E362191103  0.15 0. 14 0.07 0.06 0.12 011
392091104 0.11 0.11 0. 04 0.04 0.07  0.07
3 Tt

F BN DRI 8 45 2R P L, Sk 980 5 9% i 48 1A 2 0 4
RREIR T A S MRV /N 100X P Y R B R e U, 7 A 4
22 2% IO, A0 v U TR0 A L SRR 5 DG Al
MK ALTE% 6 - 3 - AR SR SRR R A e ik &
I, A ACBEIRAE 11 min 2847 23 77 A R BEIR 7
W o DRI 3 7 it 3 14 5 PP TG b 22

BTS2 4E T AR @35 25 AF XS RRT (Y520, A
TE T A R B X 32 o Ch 1583 ) 1Y RRT, A H]
PR 2320 5E 3 AR 2 R 2% AR IE I R A 7
TR RE S00F 1D B B X I SR RTINS T A 5 B9 32 iy

H B B, TR 3 R 2 AN A BT Y 1 = L AR 45 R A
PRi& A4 R IJC W] i 22 5, R W] RCF (3 H3 45 SR Ef
A% RRT F RCF 2k A Tt Ar o, AT AL RHAS: 56 fiff
FH , REREAR R 32 18535 2% S5t 1) 48 068 4 O R A [ i 5 |
A I 158 2 , HL G I it FH 2 Rt BES , AT AR A
By TR 0 2 O R S T B 1

ZF Lk AW ST v r ST R 7 R 1 R 25 AR

HER, T TS A0 50 1 IS 3 1) 2 o Aar

5% 3 Hk

(1] %) 3, \A8, @4, % HPLC &l 2 RA&Z LT
SRR PR AL R E,2022,47(1):48 - 54.

(2] 2&%,% &, F4RF,%  HPLC F0l & k3o &% arh b
ZeCceymrgl]. PR AE SR E,2015,40(8):599 - 602.

[3] i B 4e M B4 HPLC &M 2 k30 578 Bk o k70 %04 &
HFMR[T]. T E 24N ,2013,30(2):86 - 88.

[4] FAwesr HPLC # 8kt WA 2o m)]. vy BL
A iK% ,2017,14(4):29 - 32.

[5] MEn3E, %6 B, @38k, 5 . kFaisi EH 2 mAER].
AR B 25 5 5 3R,2013,29(3) : 244 - 246.

[6] 3k . WRERFEIRSE TR ERE TR EIink
MR R AR AW oA )]. B IE 2488 ,2016,14(6)
38 - 39.

(7] ER %, & A, &2 #,%5. WRERFHEIRS AL
WEME Ay R E AR A XM EE(]]
F T A F 4 &,2013,19(9) : 131 - 135.

[8] F &%, A4k, 484, 5 . HPLC - et EE W T 49 R %
BT RER M ERLE B ATERS P AR EYD
FAFJ]. ¥ E%5,2020,31(7):825 - 830.

[9] 22K 5, 282 . %RATEI N e Fnl 2 55 H3EH P
e [)]. 025 4 & ,2020,35(4) :442 - 446.

[10] B, % A, AW . xR EBAFH Lm0 § 8
EE R SRR A S AR AT B ot A & ,2017,
37(7):1320 - 1328.

(11] 24, REm, PE L. Ik ERTH IR, O 43 BER
BFME S R R PRI R X R[] ek &,
2015,35(8): 1488 — 1494,

[12] Rk, AR, E I, 5 . BRI B S Ao i 2%
B ik 5 B RAE S SOF R P R a A £ o))
254 5 A7 4 £ ,2015,35(1) : 154 - 160.

[13] k#%,%5 %, @H548,F . RERTFZRNNEIELELTF
BE R AR 3ALRIT]. B aArd E,2014,34(2)
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