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Measurement of the Residues of Harmful Elements and Silver Catalyst in
Vinorelbine Tartrate by ICP-MS

Xie Zheyu', Zhu Linjiao', Zhang Shaoyong’ (1. Shaoxing Institute for Food and Drug Control, Shaoxing 312071,
China; 2. Minsheng Group Shaoxing Pharmaceutical Co. Ltd., Shaoxing 312000, China)

Abstract Objective: To establish a method for the measurement of the residues of harmful elements and
silver catalyst in Vinorelbine Tartrate by inductively coupled plasma-mass spectrometry (ICP-MS). Methods:
The samples were dissolved by microwave digestion and Ag, V, Cr, Co, Ni, Cu, As, Mo, Cd, Sn, Sb, Ba, Pb, Hg
were determined by ICP-MS with internal standard method. Results: The detection limit of the above mentioned
14 elements was 0.003, 0.020, 0.141, 0.069, 0.077, 0.362, 0.031, 0.057, 0.022, 0.078, 0.017, 0.724, 0.095, 0.005
ng - mL", respectively. The results of the 14 elements showed good linearity (»=0.9988). The recovery rates
were 86% to 110% and the relative standard deviations (RSDs) were less than 15%. Furthermore, an evaluation
program for uncertainty assessment was put forward. Conclusion: The method which uses online internal standard
can effectively correct instrument drift, suppress matrix interference and improve accuracy, which is convenient,
accurate, sensitive and reliable and can be used to measure the residue of harmful elements and silver catalyst in
Vinorelbine Tartrate.

Keywords: Vinorelbine Tartrate; harmful elements; residue of catalyst; ICP-MS; uncertainty; Ag; V; Cr; Co; Ni;
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T A TR A Fi 12 Ok P (B 288 (00 oK sl 25
PERYA; TERP. WA R BB AR P R
PEAL T DU SR (AgBF4 ) M, HSHEAE AT IR R
P25 b o ol I E A . S AR R AR N AR
B, HAPRRE RS we - mLY EPARUETFCRH
JEF W I R AR AR, (P 2 ) R
WL AR s [, PRI AN A FEoT R
PEF TP . 20184F USPEL RN E 11 50k Hh A4
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FAP SRR ARIAE , AT A REHBRICP-MS
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1.1
1.1.1 {4

Agilent 7700X HL I8 & 45 25 T 1A BTG (Agilent
B ; XS205H TR (M4t Al 28 A ;
Milli—Q—Referenceﬁ?@7k$ﬂ(%}ﬂﬁﬁﬁ‘l)o
1.1.2 ikF

iR (Merck, AR) ; 7K AB4liK,

1.1.3 HrUEY)E

BB R B ET. L SHL L L.
TRAIJTCEFREER (1000 wg « mL™, 02siZd
wl, 5. 10071238-1) 5 B, #IRG T EM
HEVEWE (1000 pg -+ mL™', o2siAH, 5.
10071238-3) ; KIATTEIRMERT (1000 pg -
mL™', 02siAH], 5. 143369-9) ; HHITE
FRAEEW (1000 wg + mL™', Aladdin, #t5 .
S117587-G1224055) ; HUHICEAMERM (1000

wg - mL™", GSB 04-1750-2004 ) ; & bR
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W (1000 wg - mL™', GSB 04-1728-2004 ) ; 4
POTRIEWAREY (100 pg * mL™", GBW (E)
080271-10071]; BLAICERIFAREY)F[100 pg -
mL™', GBW (E) 080271-12011].
1.1.4 g5

T A7 2 I U S RE 25 S RVE R 2
FHIRAAEM (#5 . VBT01507001-S-G .
VBT01507001-S-Y ., VBT01507002-S-G .,
VBT01507002-S-Y, VBT01507003-S-G .,
VBT01507003-S-Y ) .
1.2
1.2.1 U TAESAM

BAHE, TEHeM X TR, KMk T/ES
B TIR1550 Wi SREEREES.0 mm; ZFbEIRE2
C; #IHHEIOZL « min'; FEFEHEE0.10r - 575
FALYI 15 0.450% ; XU T L 1E0.825% .
1.2.2 WS
1.2.2.1 WFRER TS

BAEE R, B, . BINAR TR BT
0.1 mL, #100 mLiffird, MLk RE 2205,
Ay, BIfS . BICRWE N peg - mL',
l pg-mL', #0.1 wg+mL™", 540.1 wg - mL",
TE AU I 2 e 3 3 5 BN SR AR I AR TR
1.2.2.2 HRifER RN T

BURBAICEARMER M (1000 wg* mL™) 0.10
mL, #1000 mLiJit, 5% #2205,
FEAIMERAEA W (1000 ng - mL™") , [AEHI5 R
TR (100 ng - mL™) B B LB
HLOmh.EHL R B B UL BTSRRI
(100 ng » mL™") o BURTCRGEE TS %R A B
MO, 1.5, 20, 50, 100 ng * mL™' R HH 1R
HEVS WL o K5 %% W BBOR T8 28 A1 I W 5 %ot IR A
0.0, 1.0, 3.0, 4.0, 5.0, 10.0 ng - mL™" &5k
PV o RS 25 W IBUR & T AR HETR W 5 %0 il 1R 7
BERCS AL, %, &h. B @ B, HHL WL B
B AL BVI2DOCERWEESH0.0. 1.0, 2.0, 4.0,
10.0. 20.0 ng - mL™' B R ANEK
1.2.2.3 MR AT

FREURESh240.25 ¢, BRI LIGTHRTEN ,
HNAEIRS mL, JR4), 80°CH Hub | i #30 min,
%, BN, BERIME, EMIHEAN, B
TriEft . EfRe s, BOH MRS R 557

IS P &) b b
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IR LR AR, HBAUKEE RS E25 mL
i, JFHBAKR R RZIE, 5, fEAR
VW R RE RS T (100 mg - mL7™") &
1.3
1.3.1 &MEXRREE

LB 4K Ry s B35 5, 7RI 0988 2% 1

N ARUCIRE S AR HER R, DITIE TR Y
THEUE 5 X R AR TE R ATHEUE = HO AR bR
(YY), MBEE (ng-mL™") AR (X) , £
wilbRiErhZ, AIoTREMETTRE . MHCRE, &t
LT, ZREMIA TR MPRE LI C R R
U, FHOCERELAE0.9988V I

1
FEMTTER MNARTTER LVETT R r ANV / (ng - mL7™")
R (Ag) 1 (In) Y=0.0484 x X+0.0171 0.9999 1 ~ 100
L (V it ( Sc =0.0355 x X+1. x 10~ . 1 ~
(V) Hi (Se) ¥=0.0355 x X+1.005 x 10™ 0.9998 20
# (Cr) #HL (Se) Y=0.0475 x X +6.780 x 107~ 0.9997 1 ~20
& (Co) # (Ge) ¥=0.0908 x X +3.902 x 107" 0.9998 1 ~20
B (Ni) # (Ge) Y=0.0249 x X +8.301 x 10™* 0.9999 1 ~20
i (Cu) # (Ge) Y=0.0723 x X +5.300 x 10 0.9998 1 ~20
fifl (As) £ (Ge) Y=0.0070 x X +1.041 x 107’ 0.9998 1 ~20
# (Mo) # (In) Y=0.0335 x X +1.331 x 10™ 0.9998 1 ~20
% (Cd) i (In) Y=0.0173 x X +7.450 x 107 0.9999 1 ~20
# (Sn) # (In) Y=0.0360 x X +6.587 x 10™* 0.9998 1 ~20
£ (Sh) # (In) Y=0.0440 x X +9.522 x 107" 0.9999 1~20
Al (Ba) H (In) Y=0.0171 x X +2.200 x 10” 0.9997 1 ~20
25 (Ph) & (Bi) Y=0.0770 x X +2.900 x 10~ 0.9998 1 ~20
K (Hg) £ (Bi) Y=0.0235 x X +1.161 x 10~ 0.9988 1~ 10

1.3.2 JyiEA RS R

FERARR IR AT, S 10005 %5
VW, TR RS, DAEE SN A2 25 FURE SRR
A B 3MEARER 2E (3SD ) JF X I A9 4R 7T 25 vk JiE
VERRMI R, R ab . 4R #L. 8. & 4.
LML OAHL BB B BhL BUL AY. REHFRAY
51°40.003, 0.020, 0.141. 0.069. 0.077. 0.362.
0.031, 0.057. 0.022, 0.078. 0.017. 0.724,
0.095. 0.005 ng - mL™",
1.3.3 HEE MR

Bt 5 HVBT01507001-S-G IR 645, 435
e “1.2.2.37 WhEdls AL R, % “1.2.17
AL TAES M T, e R & . 4504

V@O i ARV ACEUTCAL AT

JLERSDTE2.5% ~ 15.0%, FSHIH 2 ML B8 2
JREMNAZIR
1.3.4 JnFEENSCRIR TS

W R — 5 VBT01507001-S-GHRE M, 2k9
By, Br290.25 ¢, MEHE, BEAERBT, 0
A 91.2.2.27 PARIERE A, AR DR A
st VR B R b v 22 80 A R DR BE SR 100%, R ASHinAC
50% . 150% 247K F-ROPRUERE BT, FfHR AR
Tl 2 AL BRI T AL B, JF R E A 25 mLEEf)
B, MERE SR, TSR IRISCR RSD, 45
RILFR2, FAK TR EMCRIEAES6% ~ 110%,
A IREITER
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2
R /%
IR SEHE 1% RSDI%
ik (50% ) i (100% ) & (150% )
H(Ag) 10572 10523  91.03 10630 103.80 107.65 103.12 10250 108.54 103.8 5.0
BLOV) 9520 10031 10625 10235 10009  96.19 107.88 10499  94.82 100.9 4.8
B (Cr) 9545 9622 10516  99.03 10423 9455 9398  97.61 9277 97.7 45
Bi(Co) 9355 9688 9489 9096  99.86 10359 10096  94.09 9353 96.5 43
BLU(Ni) 10159 10599  103.77 10035 9655 106.08 104.63 10197 108.61 1033 35
Hi(Cu) 9756 99.89 1068 109.77 10756 101.00 9542 10836  107.49 103.8 5.1
il (As) 9256 9633  92.88 99.8 101.96 100.65 9156  90.57  92.01 95.4 4.6
(Mo) 10596 10856 10277 10049 10853  97.14 10945 110.00 106.81 105.5 42
B(cd) 9377 9655 9923 10359 9488 9873 9645  94.838  102.06 97.8 35
B (Sn) 9586  98.01 10029  93.88 10677 10344 10416 101.99 108.45 101.4 4.8
Bi(Sh) 8645  89.12 9645 9170 9676 9599 10692  99.77  91.26 94.9 6.5
Ml(Ba) 101.55 10563 10575 9618 10678  97.59 10678 104.69 102.11 103.0 3.8
BE(Pb) 9485 9921 10478 103.50 108.89 9377  98.88  96.13  96.83 99.6 5.1
K(Hg) 9178 9289 10928 103.77 9515  90.06  93.56 9149  86.59 95.0 75

1.3.5 Kbl
BUO“1.1.47 Wedib itk dh, 2%
“1.2.2.37 WPl AN R, % 12,17
1 TAESAE A TINE . S5 BIARAR F i H R
SE, 160.23~0.25 mg * kg, M HALA FEILRIEH
T AR, SEEMR, HPhPAE0.004 ~ 0.005
mg - kg™, AE0.07~0.19 mg - kg™', Hi7E
0.001 ~ 0.06 mg * kg™, H#7E0.07 ~0.10 mg - kg™,
Hi7£0.01 ~0.50 mg » kg™', #FE0.0005 ~0.001
mg * kg™, 417E0.0006 ~ 0.007 mg - kg™, H1E
0.0001 ~ 0.0004 mg * kg™, #7£0.0005 ~ 0.003
mg * kg™, BEFE0.0000 ~ 0.0008 mg - kg™, HILE
0.00 ~ 0.09 mg * kg™, #57£0.002 ~0.08 mg - kg™,
SRAE0.0002 ~ 0.0006 mg - kg ™'
2
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MO e R MR BV BER R . R A
AN R B BN 2 B 1T LA OB o AN 2
SRJG AT RS S PP AE

DASRBR B e O SRR B, o AZOR
EE AR —HS (VBT01507001-S-G ) 6f54E 5 4R
TR GH], AL 40.0103 ng - mL7; B
FEAWEEBH T RE™E, G752 —RF
(B4R K33% 10" ng - mL™) | 25 mLA R
(AR N1.0x 107 ng « mL™) | IHEEAS 2] A3k
B (FEECHIbRE IR A a8 =R AR B, 1T
F490.0147 ng + mL™, AREMZILE LA &
B, T 50.025 ng - mL™ ), WL RE A
NI R B 11 32 DR R R i 38— M AR i e
LYERIATEE (), Hik, 7Rl hE et i
TRAYIE), bRt i ML Rl A b
3

FEXFF IME TR (FAAS) o A1 880 )5
TR (GFAAS) FE 2G5 (AFS), 1CP-MSE
A AR AR B, O VA TR e R L R
FE, AT AR KA B TR SR B R T
FIME ,  ABA RCHE I A R K A il 14 o o %
S, AREVERRM . . 5L BMEANARRCER, JF
LI SR AEL A PRI, T S T ATt
FETEMSEARSLY , — R A IR 1 22,
IVHIFER TR0, B ERR . B AR
PP AT R FH P JE £ 258 7 R ) VS A PR K
BENE TS ITR S A, DA B 3 2R
TR FIRR VR BE AL 14 il 2SR AT 1R S S TR
JE, AR SRR R FAROE 255 ) A PIASH 2 B R AR
ANo HITEWRE FE2A =, FEEA
L, I, RSG5 B T O R
P I 2 VR 5 75 PR DG BT AE
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