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WE. B AR LTack FEEA P 1 £ E4(Ph) 45(Cd) AP (As) R (Hg) = 2A £ T4 (Co) AU(V) B (NDT AL & &

FiA ey BASSF B TR RiE R TR AR SR B R PGe, PIn, 2 Bi A AR, M AR A AR, F B TR A

AR, FBF AR B AL AR ES>HNA 15,1,0.9,4.3 L/ min, RAEE A 10.0mm, ¥ R4k H 0.3v/s, FHERE

A 2°C.HER  V,Co,Ni,As,Cd,Hg,Pb 7 # 7 & 22 A2 PR B 3R B 49 10% ~ 200% 6. B M 55 Hovf 5 A8 A= A ARy AR 69 AR SR e % 2 B

45 (r>0.998) ;4m FE A 0.25~30.50 ng /g, T FFEA 0.75~91. 52 ng/ g(n = 10) ;45 5 X Ie 25 £ 49 RSD 3 F 3. 0%(n =6) ; intf

K F A A 105. 04%, 101. 96%, 100. 93%, 103. 44%, 103. 73%, 106. 03%, 106. 61%, RSD 2 # 4 1.03%, 1. 08%, 1. 24%, 1. 63%,

1.10%,2. 69%,3.58%(n = 9) .3 MR ¥ T A AT R A A3 D TRERIEN 10% 518 %5 & ZHES EREFAEEER

A, TR TRk FEE A T 1 AR 2A BT HAELAGEEIMNE KTk FBA T THALTLRAAKERAL,

KR L AMEF BT HRMEE LIk FBEA  LELEA; SN

Determination of Seven Elemental Impurities in Cefuroxime Axetil Tablets by ICP — MS
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Abstract: Objective To establish an inductively coupled plasma — mass spectrometry method for the simultaneous determination of
Class 1 elemental impurities[lead (Pb) , cadmium (Cd) , arsenic (AS), mercury (Hg)],and Class 2A elemental impurities [ cobalt
(Co) , vanadium (V) , and nickel (Ni) ] in Cefuroxime Axetil Tablets. Methods

digested with microwave. With ™Ge, '""In, and **Bi as internal standards, the determination mode was helium (He) mode, and the

The sample was acidified with nitric acid and

plasma mode was general mode. The flow rates of plasma gas,carrier gas,auxiliary gas,and helium gas were 15,1,0.9,and 4.3 L / min,

respectively. The sampling depth was 10.0 mm, the peristaltic pump speed was 0.3 r / s, and the atomization chamber
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The linear range of V,Co,Ni, As, Cd, Hg,and Pb was 10% - 200% (r > 0.998). The limit of
detection was in the range of 0.25 - 30.50 ng / g,and the limit of quantification was in the range of 0.75 - 91.52 ng/ g
(n = 10). The RSD of the precision test was lower than 3.0% (n = 6). The recoveries of V, Co, Ni, As, Cd, Hg, and Pb were
105.04%, 101. 96%, 100. 93%, 103. 44%, 103. 73%, 106. 03%, and 106. 61%, with RSDs of 1.03%,1.08%,1.24%,1.63%,1.10%,

2.69%,and 3.58% (n = 9),respectively. In the three batches of samples,the content of seven elemental impurities was lower than

temperature was 2 ‘C. Results

10% of the limit concentration. Conclusion This method has high sensitivity, good accuracy,and precision,and can be used for the

determination of seven elemental impurities (Class 1 and Class 2A elemental impurities) in Cefuroxime Axetil Tablets. There is no

residual risk of seven elemental impurities in Cefuroxime Axetil Tablets.

Key words:ICP — MS;Cefuroxime Axetil Tablets;elemental impurities;content determination
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TUVE AR (As ) B R 2 438 1) T0 v W6 2 Y T 24 il &2 24
F) T 22 O N 24 T B R SR I B B 1 25 (ICH)
Q3D M A5 T B - 438 ARl 45 25 R AR 10 A H i
F& 7% 7 (PDE) , >R FJE T RS 9 7 vk 4 il 24 i h e 2
F T IR 25 AR (25, T XA = B P E
WM 126 [As A (Cd) R (Hg) JVH (Ph) JF12A 25 [ 4
(Co) VER(Ni) HL(V) JJC R Z BTk A7 PEAR -4 {H ICH
Q3D FHICHE T I I L3 41 A R 2 0 2R 4% R AN i
(S ] 24 M) 38 D) 23305 4 3 A 00 5 ik Sy vl SRR 5 45
TR B A S B AR TS (ICP - MS) ik -
L ICP — MS 6 B TR &2 FUR R SO 3R 14007, BT
T E a0 A I TR T VAR R AT, T o K BRJRE e 9
AT e D IR A BN O (I 55 B AT O T IR A
24 0 A PR — BN R L) (95 & (20168 5)
HAE , (E R IEEAZGY) H 5% (2012 4F /) ) 2007 4 10 H
1 H ATHE e b0 A2 24 05 i 2 100 IR [ A i 70 A
T B TAD 17 58 18— SO AN, 38 0 R 58 A T
oSk AW g Ao 2007 4F 10 A 1 H At e BT
IR [ A 1500, 1 S Jre A5 ) 24 o et R 0 — SO ITAN, B
N7 38 HEUR T ICH Q3D AHSGHE T JE I LKk . 4 it , A i
58 TR 5 MR (5 [ 24 i) 38 ) 233 # Sy 1 [R) A I 5 Sk Ak
g A As, Cd, Hg, Pb, Co, Ni, V 7 R0 £ 4% i & (0
ICP - MS: BURIAI T .

1 UFE5KH
1.1 {4&

7800 %4 ICP-MS ¥ ( 35 [# Agilent 24 F] ) ; WX -
7000HP Y 1 S8 T A A (L MR Iz AL BB AT FR 2
) ) 5 Micra* Classic DI Y8 4l 7K #1 (g% 57 HE 7K b B Ry
K< bifg > HRA ) ; MS204TS A HL K F (i 1
Mettler Toledo 2N &, K5 M 0. 1 mg) .

1.2 iK%
As, Cd, Hg, Pb, Co, Ni, V fil 4 (Au) . 4% (Ge) .

(In) B4 (Bi) BRI R bR MV W (500 (4 | S 4
B AT G B R EE 34 1000 pg / mL) 5 Sk Atk
Vg (BRI 1 25 e dn A BR A /ol 4 A 7 ik
43 5 S 96042201, 96042202, 96042203 ) ; filf ik 1 43 Mt
afi | K i A8 gl K, 2R (He) A1 @ < (Ar) 46 JF >
99.999%
2 FAEE5ER
2.1 TEFERREFIT

22 1CH Q3D AHCHE T J ) rp ik 5 e 4 7 vk 4
2 101 IR [ 441 590 7h Pb, Cd, As, Hg, Co, V,Ni 7 FioC Z (1)
PDE, i3 L kg 7B H 8 AN 10 g 925 5 b
41 4y 0 2 4% 0T 0 38 FH A R TR R RR BE AR A5 T R
Jo %) BR R 32, i B A A, 5 RS I T b B R 2
WRE(D LR 1,

*®1 THMTEZREPDE LA REREMBREERRTH
RRERE(J)

Tab.1 PDE,permitted concentration limit,and limit concentra-

tions (J) in diluted solutions for seven elemental impurities

WA HE10 g3t

A%k ICHQD  PDE  HRARERAE —
*R ﬁ\i (pg/d) KB (mg/mL) TR ng /mL)
(nglg)

Cd 1% 5 8.0 0.5 4.0
Ph 1% 5 8.0 0.5 4.0
As 1% 15 8.0 1.5 12.0
Hg 1% 30 1.6 3.0 4.8
Co 20% 50 8.0 5.0 40.0
v 20% 100 8.0 10.0 80.0
Ni 20 % 200 8.0 20.0 160.0

2.2 RIEEHG

D5 A2 : He #8525 ICP B 2« 3 AR =X 5 SR04 2
1550 Wi S B F AR 15 L/ min; 20500 & -
1 L/ min; 5By :0. 9 L/ min; He it :4. 3 L/ min;
FHERIE :10.0 mm; BG83 R : 0.3 v/ s; 5L E IR
.2 °C,
2.3 BRHE

RAENIRERDT - K% 3 I Ge, In, Bi PR IC R b5
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HEVEWAS 0. 1 mL, &[5 — 100 mL 558, FH 5% fil§ i
WO R 1 mL 7 2Ge, In, 2Bi 4% 1. 0 g B W,
BI45% . As, Co, V, Ni LL2Ge N #r , Cd LA 5In Sy N 4,
Pb,Hg Lk 2Bi N AR

Ault 2 RS I Au BT RARMER R 0. 1 mL,
B 100 mL A, FH 5% G B2 i W e B 1 mL 5 42
1.0 weg BT, B

P S TR A BURE 10 Fr BRI, B4R 0. 2 o, b
PR, T R T i e S T A R, AR S mLL,
T R T S B T A E RO R R G
HRE T R (ORI DL 2) TR S8 4 ), B 100 “CHE#UR
PNHGEERR 20 min, $ I8 i W 5% A 25 mL 25 i, HIZ>
K PR N w5 BT 0 3 UK, B T ORI, B A R,
Ault 81 0. 2 mL, /K EZS #5515 Cd, Pb, As, Co,
V, Ni R A HEA R A

R2 RRHBREMG
Tab.2 The conditions of the microwave digestion
FR BR(C) BAGw) HBHAMN) | 5% BR(C) EAa)  REHA(m)
1 120 10 2 3 180 30 3
2 150 2 3 4 210 40 2

MR VR B K 2 BUR A L AW A 2. 0 mL,
T Aul 48 0. 06 mL, & 10 mL 25, 1 5% iSRRI
W7 5], RIS He (I A W B .

25 IV W AN IR i, e At ot v R TR % T s o
% s

5 WA o TR W RS % BB Cd, P, As, Hg, Co, V, Ni
IR BRI AR i, 5% SRV Wil B FE 4 50 J
VAR, A R Am HE I 28 W 5 0 DK %% it B4 JC R A i
FEWOE B, N Au 45K 0. 2 mL, FH 5% fitd B2 15 VR B it
RN 1.0 TRV A AR HIPR A

P Y T2V VAR < e 8 o A T AR A5 W
T Au 7580 0. 2 mL, FH 5% il 5 5 008 T8¢ vk 2 4 31
$}50J,0.17,0.57,1.07,1.5J,2.0 JHI &% (CHR
TR WL 3) MR AR E T R -

=4

#3 REZERREMZABNRERE (ng/mL)
Tab.3 Mass concentration of standard curve solution for elemental

impurities (ng / mL)

AEXRKE 0] 0.1 0.5] 1.0J 1.5] 20J
Pb 0 0.4 2 4 6 8
cd 0 0.4 2 4 6 8
As 0 1.2 6 12 18 24
Hg 0 0. 48 2.4 4.8 7.2 9.6
Co 0 4 20 40 60 80
v 0 8 40 80 120 160
Ni 0 16 80 160 240 320

2.4 HEFEERE

L JE PRI 2. 3T R 45 PV AR AR VA
AT A 2. 2 TR RIS A R UERE I A2 2 RS T TR
7 R G2 4 0 AT LY (me / 2) 57 8 W O (B 231K, &% 0C
RAFAREE FIAR AR (1. 0 )WL Y 2% N , T 23
P VA TR R 4 R s i /N O i R TR e A

LRME I R A A 2. 3TN A of i R IR, AL AS 4
Prad R v, NARIERR A 4 Z0m A BRI TR P R UK R
ot A S IR VR AR s 1 ) 1) o A i 2 VS T
e 2. 2 30 T R A A RN A, LA A4S T B A% T A T
R (X, ng / mL) A4 AR AR 0 R (B -5 P s i) 07 {1 A9
FUAR (V) S\ A bR T4 M [ U 25 5 L 36 4, B4 7T
Z AR T TE R M 5 19 10% ~ 200% 315 BB P -5 0 1o {2 F
PRI ) 7 L) EEAB 2R P 5 2R RAF(r > 0. 998) .

R 5 T PR B 2. 301 25 POV, 2 2. 25
TR A E AN RE 10K, 23 9 LA A (IR WS BRI
TR O (R U ARG 3. 3% 1O A v 22 5 [l )5 7 kR
) EEAELAE g A6 00 BT 5 R PR, 5 2R L2 4. ] WL, 7 Fhoc
B % IO 118 ARG T R 4 6K T PR VR ) 109, 36 2 P T

R BEIR I B 2. 330 A AT A MRS B
B 60y, B U N 2. 3TN I AR MRS U, 45 2. 2 00T I
I SRR I R 45 R I3 4, R AN 5 KA

FEFERER

Tab.4 Results of the methodological investigation

rE S o] PR EFR (b R AR B 3 (% ,n = 9)
&R (ng/g,n=10) (ng/g,n=10)  RSD(%,n=6) e & RSD
v Y=0.0458 X +2.1451x10°* 0.9999 4.41 13.24 1.13 105. 04 1.03
Co Y=0.0887X+1.5301x10°* 0.9999 10. 46 31.48 0.75 101. 96 1.08
Ni Y=0.0230X +0.0022 0.9999 30. 50 91.52 0.61 100. 93 1.24
As Y=0.007 1 X+7.1443%x10°° 0.9999 2.41 7.19 1.04 103. 44 1.63
Cd Y=0.0014X+1.5098x10° 0.999 6 0.25 0.75 1.48 103.73 1.10
Hg Y=57029%x 107X +1.2381x10°  0.9988 14.52 41.28 1.92 106. 03 2.69
Pb Y=0.0069X+1.3445x10°* 0.999 6 4.84 14.26 2.66 106. 61 3.58
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TR DGR G - BURE & 10 B (LS54 96042201) , iff
i, ARy 9 0y, B 0. 2 o RSB AR E , AR BEVR R
50%,100% ,150% HIFS I, 25 3, 44 2. 330 T J7 vk il 4%
P AT, e 2. 2 300 N R A R E AR DN A, AR ]
g S P 1
2.5 HRTERRASENE

B34 (5205118 96042201,96042202, 96042203 )
FE S 2 2. 2 000 TR0 S A R RE DN A, AR ] 05 5 R T
B TPOCR A & R A R 3 A TR S u R A
e A IV T N PR TR B R BE 1Y) 109% , I it vh 7 b
TG 2% BT TCER B AR
3 itig
3.1 ‘TEREFERXKEITE

ICH Q3D AHOCHE T I I L3 — 4 e R | vy 3 2ok 2 A
BET XU 08 DA ke ff 2 i 7] v T 3R 2% Jo i) 4 o R
B RN 2 HRE S R RS ST RES T A
TCE R X F RS 25842 0 25 i, L PPAL o2 75
A BEAETE | 2R 2A JE o0 R 44 ok B KU ) o AR B 9 v
— 7 G OB 2SR ke R AR IR A SR
Tl 4 AR % OC TV 78 o0 3R 2% T AR B E J0 3R 2% TR
T, R 24 5 25 20 53 A TR 0 A A A 500 A TS BIL R 5 1
ARNETEIC R S0, DL SRR 25 TSR / ik L R4
HR] BEAFAE IS AEJT R A5 ; o —J7 T, AL ] ICP - MS
IR R G [ A A IE R 6 3 T R AT A
MR A IE J5 B9 PR HE M 4R, 2 s AR A 70 Froc
R oA, R IS SR TR b A SR R Y S T
R & AT AR VFBR B MR B 1Y 10% o R UL, 358 T U
TEAL 25 5 A B 5% AR Sk AR IR T8 b 1 28 1 2A 28
7 FhICER 2 B T RSB TR IR IE
3.2 JEWE

FR (5 [ 24 8 ) 3@ ) 233050, J {8 215 A B 2 8
AR T A v B X6 AT A T S R R A
JAE TR T ZE IR TR0 PDE SR 5 A B A 500 28 o A
FEHARE ICH Q3D AHOCHE I |13 -4/ i1 PDE , 4% 3k 1l
WeE g B H iR IR & 10 g 71 AR VR R B R, &5
A b R R B TR AL
3.3 HRETAEARIERE

TR T e 12 T A A8k A H AR T R 1S LR G
HA WM R ML & FEARE PSS, A
AIF 5 6 A3 D0 T AP s A A ot T A B 7 9 FE A TR
e IR BRI AR I R0 T S R X S Y 3 A
XN, HLA A 2 Rl 50 7= A 1 2 S B - 1 TP
b PER TR A T T A o A 3 2 AN () e i I o) A

st T AR AR A S 114 | B 2SR FH 5% i TR VA WO A it

AT AT e L 5 SRR ATV A 52 4 TR TR W VS

3.4 JFFiEEMH

A5 T S 5 1 R ORE R A RS

RAF, AT T Sk Ak 2 R A 128 F1 24 28 7 Mo 3R 20 i

B B SE o Sk AR R b 7 AT R 4% AR B X

WS, Jo 2k s v TP A 53 TBORH A AX 30
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