il _EEEE —— (. [ |

‘jPA W) 4 R 22 E ChinJ Pharm Anal 2019,39(2) -319 -

ICP-MS ZEMERRREFEZFERRFP T I TERGSE

oz e | = 2 2 1,2 1,2 1,2%
ERE VIELARE 2, E5E X
(1. MG R 5 PR TS A8 R R R QUL 40 T 2R P S W S0 % (I K% ),
1147 264005 ; 2. G125 1A B 1 KASORUBE 0 500 FE1 5 0 S0 %8 A3 264003 )

HE BM: 23w B48565 5 FHRME(ICP-MS) ik n & iR 247k FLE B R P45 (Pb). 45 (Cd). #F
(As). & (Hg). %6 (Co) A(V ) (ND)TALERREAZE, Fik: ABELH BT HRITAE; A Ce,
"OIn, *®Bi 4 W47, KA ICP-MS st4Tm] 2, il 48 X, A #b 4% o4 X, (KED ), At 4& 4% % 4.35 mL * min™', R
AR E 5.0 mm, B A A% 0.8 Lemin, BACE AR 1.075 Lemin™'; P72 095 k347 T F ik P IiE, 45
R.INMLEZAFEREAHME ZE KT 0.99; A E A 92.2%~104.4% Z 18 ; & 2 X% RSD < 1.2%
(n=6); P IA#5 % B X3 RSD < 3%, 39 % USP<233> 7 ik F I a2 K, A Stbm oy 28 Rz ) T B FRA
B ME AR AL A E L RIS Q3D) (ICHQ3D ) P &L E & Fith#4 8 5% %S (PDE ), &it: AL
BI T EHRAE Y , oMRER, REES, TR THERZAAEFERER PALEZLRGRENR.
KEIE: TE L AREAEFEB R  WRSSF B TR ##E; USP<233>; ICHQ3D; 7 ik S Ik
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Determination of 7 kinds of elemental impurities in desvenlafaxine
hydrochloride extended-release tablets by ICP-MS
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Yantai University, Yantai 264005, Chinaj; 2. State Key Laboratory of Long—acting and Targeting Drug Delivery System,
Liiye Pharma Group Ltd., Yantai 264003, China )

Abstract Objective: To establish an inductively coupled plasma mass spectrometry ( ICP-MS ) method for
determination of 7 kinds of elemental impurities( Pb, Cd, As, Hg, Co, V, Ni )in desvenlafaxine hydrochloride
extended—release tablets. Methods: Microwave digestion was adopted for sample pretreatment. “Ge, '*In, *”Bi

were chosen as internal standard elements, and an inductively coupled plasma mass spectrometry method was
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established with following conditions: measurement mode was collision cell mode with kinetic energy

discrimination ( KED ), the Q Cell gas was 4.35 mL * min~', the sampling depth was 5.0 mm, the auxilliary flow was
0.8 L*min"' and the nebulizer flow was 1.075 L+ min~". The method was validated. Results: Regression
coefficients of standard curve of those seven elemental impurities are beyond 0.99. The recovery rates of spiked
samples ranged from 92.2% to 104.4%. In repeatability, the RSD < 1.2% (n=6 ). The RSD < 3% of intermediate
precision test. The determined values were well below permitted daily exposure ( PDE ) of elemental impurities
in International Conference on Harmonization of Technical Requirements for Registration of Pharmaceuticals for
Human Use < Guideline For Elemental Impurities Q3D> ( ICHQ3D ). Conclusion: The microwave digestion—ICP-MS
method has a high sensitivity, a strong specificity, a fast analysis speed, and it only requires a small amount of sample
which can support the determination of 7 elements in desvenlafaxine hydrochloride extended —release tablets.

Keywords: elemental impurities ; desvenlafaxine hydrochloride extended —release tablets ; ICP-MS; USP<233>;

ICHQ3D; method validation

25 P TR ZRFOR IR 22 , AT REAEA WL h asiin
(AL % B, AT R A P B A s 4 2 T R e
HAER A AT REAAAE TR A A, BT
KRR S ARG b R B AT R BT R A 3 2K
210851 2 (As ) (Cd) R (Hg) FIES (Ph ), 4 A
A B, 2 b A P ORAS (i A BRI A 5 AR 2 2% i
FIC R BRI KIS 25 45 2 A5G %, AR AT s B
FEZ b PR KN R T R i — 50 90k 2A T
2B 25, 2A U R ALHEES (Co ) B (N HL( V), 2B 2
TCRAFER (Ag) 4 (Au ) K (Ir) #k (0s ) AL (Pd ),
BA(P) B2 (Rh) BT (Ru) Al (Se ) B8 (TL) 5 57 3 2%
ZIICER DR, L5501 (Ba) 5 (Cr) 4] (Cu ),
(L) 8 (Mo ) 86 (Sb ) 8} (Sn ). M FILR LA
e R R IMT NI PR HA % Iri g i ot £
F 0T i I A T P42 R R

(TCEZFHER Q3D ) (ICHQ3D ) &2t
RG0SR AR B, B E AR 2 5 R R 7
HIC R LT 8 PR sl Pt b ek &, S H
JIR 3 SR AR P 24 AT E B T H AR
VFREEE (PDE) 7 MR E PR A 259 AR
PME 2 BLCICH ) Q3D 1 AR il 5 PEAf 2K, A p=ad 2
H G BN INIC R A0 7= i T B 4325 1 a2k
2A 19 7T ASTCRIATIEAL

I, 45 [ 25 Ml i o 4 SR AG AT T DL AL EL
R T BN E A, IR R R 2, R
FEAR, BRAE BB i, BRI R 2 T
il ZESR . USP PRI 4 37 ] <232> (BREE ). <233>
() BUR T8 <231> (48 BREAG ), B F

AL Ha i

2018 4F 1 H 1 HIEx#iAT. USP<233> 4741 1 ICP-
OES Fl1 ICP-MS 2 Fp AR AL TT R 2% Bl J7 2, If-42
T BRI Bk

IR ET U R R L AR T 25 6 BR A )
TF S WHCARET 2 ", ERTE e TT R UG PRAT
G0 NARLEE = S B, AR SCHE IR USP<233> Jrik
BUR, ##E7 ICP-MS L sh R e ik R b 7
MNITCEIR TN i
1 UFES5RH

HL R 5 45 B IR BT - ICAPQ, FEBR KR
BHE AT Wk A . Multiwave GO, 22 Z: 4G BRA
Al ; 15y 2Z—KF: Mettler Toledo,

TS TR . G4l 73 M i J Ak 2 B A A R 2\
Pb FRIEFE (1 000 pg - mL™), Hg i (1 000
pg mL), As AR (1000 pg-mL™ ). Cd Ar e
(100 pg+mL™"), Co brfE R (1 000 pg mL™),
VAR HEE W (1000 e+ mL™ ). Ni bR 7 7 ¥ (1 000
pg - mL™" ), Reagecon Diagnostics Ltd.; 4% (Ge) #r
HEFE T (1000 pg-ml ™) 48 (In) A2 MEE T (1 000
pe - mL), BEA G4 LA R L
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FEBE; Au bRIEIETR (1 000 pg-ml ™), TEERK; IR
W 13237708, Inorganic Ventures Inc..
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1 Pb.Cd.As.Hg.Co.V.Ni 7 NICE M PDE 1% 1
IR ER IR G IR SR P HIR AR e A d R
AL 10 g0 ARMFTES % ICHQ3D F5 R R B
Bk 1, B H A AR 10 g 2455 P ocR A4
3 RV B B, VA5 O 3 2 R 1 e
W —— PR MRS TCR AR A R, i B
B AR A BIRRE S O RO BR VR (). ICP-
MS I3 K 2 00T R Y 4 1 3 258 L 7E 0.01~100
ng - mL™ 7 R ARG S RRE R T 12500,
W h 2 HFRJT R J 18 1ICP-MS &1 i 4tk g 2
TWHIN, 25 HAroc R RIEE S J 43 1 R,
%1 7LE PDE HH J EREHRK
Tab.1 PDE value of the elements and J value conversion table
PLH I 10 g 3

TR PDE  (calculated by a 10 g daily dose )

JLH &Y
{i (oral PDE )/ [{RIERED x
(element ) (class) B J/
(pg-day”)  (the limit value )/ 5
B ( ng* mlL )
(pg-g')

Ph 1 5 0.5 1
cd 1 5 05 1
As 1 15 15 3
Hg 1 30 3.0 6
Co 2A 50 5.0 10
\% 2A 100 10 20
Ni 24 200 20 40

* 7 (notes ) : % i B P T 1 1500 31 5. ( caleulated by a dilution factor of
1 :500); J. 7B EEVREE ( the limit value of concentration in solution, ng* ml")

22 UESHL

M55 ZZIRE A 2.7 C AN 140 Lemin,
GBI A40.0 v+ min”, RS FGHAN 4.35 mlL - min”,
SRAERIE N 5.0 mm, 3B K 0.8 L - min™', 551k
AT A 1.075 Lemin”', KB ELAZE R -0.37, K
SEAK A B -0.95, Ml RN KED.
2.3 R
231 AR RSB L Ge  In. Bi FR1ER
i, 5% MR IA W E i B EIAS Ge . In  Bi it
IR 10 ng - mL™ YIRA BRI .
232 SRSl BURS 20 A, HIBFERBIEA
Ve S, BUEER AL 0.1 g G BFRE , BN RHED
JNASER 5 mL, 110 CHIHM 30 min, SRGHE 2 41F
PEATIOR T A A5 110 °CHEERR 30 min, JH#E4E/K
B e TE N VR TR R 2 50 mL B, PR R 40 B L #E
A7, B . NI i TR A2 AR

®2 RUKHBEG

Tab.2 The conditions of microwave digestion

it b ThLE (Sh
(No.) (ramp ) /mm: ss (temp )/°C (hold ) /mm: ss
1 10: 00 120 5:00
2 5:00 150 5:00
3 5:00 180 25:00
2.3.3 FREINZIEW ARSI R R Pb Hg.,

As.Cd.Co. V. Nitp #E % W id &t , H 5% i B2 1
(£ 200 ng* mL™" Au)' " ERFB 0.17.0.57.1.0J.
1.57.2.0J RYVAEEE R (ank 3 Fos ), AR h b ife
MR LA 5% SRR (75 200 ng» mL™" Au) Ky
BRIZH

x3 LHEBERRE(ng-mL™")

Tab.3 Concentration of linear solution

TTE ZH

(clement) ( blank ) 1(0.17) 2(057) 3(1.0J) 4(15)) 5(2.0))

Pb 0 0.1 0.5 1 1.5 2
Cd 0 0.1 0.5 1 1.5 2
As 0 0.3 1.5 3 4.5 6
Hg 0 0.6 3 6 9 12
Co 0 1 5 10 15 20
A% 0 2 10 20 30 40
Ni 0 4 20 40 60 80

2.4 ETER

5 BFEER PGe L "In VB A A PIAR, [ N
P AR TE AR BT i B IR A0l A AR IR TR
MUK A A A e A 25 VAR B (A o Y 2605
CELEZS A T) haEf Tl e ik BEAR Vs 3 ), LA
— e Xk 7 F ) 7 (3 UK BB S A4 ) S A AR
B, FH N PR U B Sk B A A AR v i e R AN A
AR AR A, U, B3 USRS A EL,
Ny S R g = NV S5 = ST S ¢
i,
2.5 kSRR
251 FGEMMERAE PG RINE TR, o
S HUbRE P 2 59 4 ( 1.5) ) HERESr BT, $% USP<233>
Bk, S S EB A 20%, 4R INE 4R, T
AT FE AT BT S AR S IR YN T 3%, 7 A
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Tab.4 Results of system suitability test 0~200% I HEEMEIE L, 31T 6 R &, 58 %ﬂ??

(T

STt 3 P FEIE g LM FR . BRMEIN SRR, LA TR 420
(element )  (initial value )/cps  (retest value ) /eps  (drift )/% () IJ[L‘UJA{E:( Y, cps ) F AR KT, Ve (X ng - ml! ) Sy ik
v 348 487 340038 242 AEFR, 2 AR 2, 1545 JU R AR I 2ty B FIAH G
Co 446 433 434 412 2.69 /%ﬁo /n%ﬁui‘% 5 FJ?/ 3 7 /\71_3% P {Eﬂ_jtjy 500 x 10—7
Ni 443 730 431 504 2.76 if_l.}/J\ﬂ: o ( a=0.01 Ejz 0.05 ),IEED% IEIED'ﬁIﬁE%T ;
As 435 42 043 FHCEREL r>0.999, UEIHANMOC R R AT fREE 95% &5
cd 10321 10051 261 X [a) 40 &2 (AnE 1, L) Hg JC 2 A1), eI £e 1 a1
He 132360 132288 021 A3 A A S = SR TE T BRI BT AN
Pb 217 859 211 689 2.83 XE’@USJD 532%'7{{“/1 Hg %%j‘ﬂﬂ,ﬁﬂr@ 2}3ﬁmo
Fx5 &KMHARER
Tab.5 Results of Linear regression
iz AHET R RIRBFEX RS I 95% 15X A T Achr i 22 P
- o i, (relative standard (95% confidence interval (residual standard r
(element ) (linear regression ) o (P value )
error of slope ) /% of Intercept ) deviation )
v Y=1.165 x 10*X=2.406 x 10’ 0.91 -9.020 x 10°~4.207 x 10’ 3774 418x10° 09998
Co Y=2.975 x 10°X-3.023 x 10’ 0.92 ~1.150 x 10*~5.451 x 10’ 4822 424x10° 09998
Ni Y=7.393 x 10°’X-2.809 x 10’ 0.92 -1.123 x 10*~5.613 x 10’ 479 1 424x10% 09998
As Y=1.203 x 10’X-3.466 0.92 -1.067 x 10°~9.981 x 10 59 431x10° 09998
cd Y=6.918 x 10°’X=7.777 x 10 1.02 —2.963 x 10°~1.40 x 10 124 6.41x10° 09998
Hg Y=1.485 x 10°X-1.932 x 10° 1.27 -3.696 x 10°~3.309 x 10’ 2009 1.54%107  0.999 7
Pb Y=1.452 x 10°X+2.538 x 10 1.77 —7.747 x 10°~8.255 x 10’ 4511 5.92x107  0.999 4
200 000 3 000
2 000 - -
& 160 000
= Wi 1 000 -
E ,:':" 2 "a
S 120 000 Wi X 0 = =
2 e E
8 4 @ -1 000
g 80 000 Wi &
v e M -2 000 -
5 7 "
Z 40 000 -
-3 000
s ]
0 va ‘ ‘ ‘ ; . -4 000 T T T T T )
0 3 6 9 12 15 0 3 6 9 12 15
¢/ (ng *ul™) ¢/(ng L™

El1 Hg tE&M(EZ )R 95% BRERE(EE)
Fig. 1 Linear regression line of Hg element ( straight line ) and 95%
confidence interval ( dotted line )

253 RNZR Fow s PRRES OSSR S
11 IR, AZS RO R ALY 3 R bmiE 25 BT g ) e
TEAE ARSI T B, DA S B R 10 fAniEZE i
XL A (A o IR, B A

AL Ha i

S

H2 Hg TE&MERNRER
Fig. 2 Residual plot for the linear regression analysis of Hg element
R R LOD=3 o /S, & & FBR LOQ = 100 /S, o K7
FRGE SR E 11 R4S TC R MR AR PR IR 225 S N
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Tab. 6 Results of LODs and LOQs
e (concentration )/ ( ng* mL™") 4 (content )/ ( ng* g*‘ )
TLHE bRl 2 R
(element)  (SD) (slope) R PR FEH R oI PR FEH TR 10% B
(LOD) (LOQ) (LOD) (LOQ) ( 10% limit value )
\ 12 1.165 x 10* 0.003 0.010 1.565 5.217 1 000
Co 19 2.975x 10* 0.002 0.007 0.975 3.250 500
Ni 40 7.393 x 10° 0.016 0.054 8.056 26.854 2 000
As 5 1.203 x 10° 0.013 0.043 6.414 21.379 150
Cd 2 6.918 x 10° 0.001 0.002 0.347 1.156 50
Hg 58 1.485 x 10* 0.012 0.039 5.824 19.414 300
Pb 262 1.482 x 10° 0.005 0.018 2.707 9.024 50

254 LEMAY IR RS ETE A PR RS2, LA R R B B, AR R

A BT IR, o0 0 3R R R R BREE VR BE , BN
PR

s 1 R B TR IR B oA T 2R T 3
CLOJ ) ImAn i il 35 W 3 B ERE o3 B SR AnER 7

TG B8, 550 Ry e B ot A LA, 43 O ik
SR, A5 R R T TR -7.54%~0.72% 2.
fF1] , 5L A R BSR4 7 10% LAPN , Ui W 28 R e o
T, Hb & Jm i R,

PR AR TAEITER m (TEMBHERE ) (A-B)-C oo
1. Ph 763 727 M 1 2839 3 (1.07) W 1.6 7% ¢

LAY, Hor 45 Ju s e b i i 230 3 (1.00) Wi
49 2% LA, DR IHE 2 1 V00N D 72 S MR/ D 5 45 Fe
TLRBA 25 AW m/z, AEA TR s 5L T

s A AR B A A R A A ST 2R e o
(cps ) 3 B ARSI P A AR TR M N{E (eps ) 5 €
FFRAERZRIE TR 3 (1.0]) RN TTZE MW AAE (cps o

®7 TEMRIEER (cps)

Tab.7 Results of Specificity test( cps )

JLHR 2R ISRVl b3 3(1.00) JbR B A R LT
(‘element ) ('blank solution ) (test solution ) ( 1.0/ standard solution ) ('spiked test solution ) ( matrix effects ) /%
A% 73 3338 229 598 234 584 0.72
Co 88 664 296 072 291 382 -1.81
Ni 546 704 8 295 342 293 762 -2.92
As 48 45 3615 3672 0.33
Cd 14 19 6854 680 3 -1.02
Hg 379 377 898 76 834 73 -7.54
Ph 8997 164 50 147 175 158 464 -3.51

255 BEEMIRE K% B & 6 1y, 4% ki
sl VA TR 25 s, A3 I G bR ) R, B AR
JUE WP R Rk B, i RE AT I RN TR

RSD, %2 i & P, ZoR B4~ J0 % RSD W A K
T 20%, #hMRLEFEFEH V. CoNi As,Cd.Hg.Pb
7490 % 1 &2 P RSD (n=6) 43 51 2} 0.73% . 0.63% .
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0.57%.1.19%.0.89%.0.78% . 1.2%, RSD ¥4  7£ 2% L)
WL A5G USP<233> B4 AV R, R A B A 1%
aﬁ}[ﬂ

25.6 TENEEEIRE WO — A A R TEA]
Bf ], 4% B S PRI T 5 i AT, 5 2 Bl i1 AE 5
DRI 2R XS 2 B B2 ), >R FH 12 YR E 45 517 RSD 2k
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TR A TR A% 100% B RS e B < A 2 A
A A 6 fﬁ,ﬁﬂU%%ﬁﬂAﬁ§$ﬁ{ﬁ%
JoT, SR e H M S AR T A AR B0 2y
1.0J BRI S TR, SRR A0 HT

SR 8 R, R LEEFEBER T T4
JCEH 2 AT AL AN R (R, 400 2B EE

Wik rh RS, #% USP<233> R BAFFIIOCER EERSD < 2% (n=12), KT # ) RSD < 3% ifi
RSD i 25% (n=12), J& RSD < 25% fEIEER T
=8 HEBEEREER(%)
Tab. 8 Results of intermediate precision test
R S A4 Co Ni As Cd Hg Pb
(sample No.) Al A2 Al A2 Al A2 Al A2 Al A2 Al A2 Al A2
1 100.67 10291  99.85 100.52 100.88 99.58 101.15 98.74 100.14 99.39 9456 9449 101.76 101.51
2 101.92 107.54 101.73 10558 102.15 1047 10439 10279 101.73 101.9 96.47 97.21 10437 105.09
3 102.11 10171 101.11 99.41  102.34 100.03 10229 101.11 10233 99.61  96.13 9535 102.62 101.18
4 102.23 101.86 101.15 100.16 101.59 99.41  103.6 101.05 100.87 98.71 9543 9516 103.85 99.58
5 10296 10338 101.37 101.01 102.27 100.38 104.13 10025 100.86 9821  96.17 96.02 102.95 99.63
6 102.08 103.1  100.88 100.34 102.27 100.58 10336 99.6 10235 98.53  96.49 96.08 105.02 100.88
P-4 (mean ) 102.00 103.42 101.02 101.17 101.92 100.78 103.15 100.59 101.38 99.39 9588 9572 103.43 101.31
95% EF X (95% 101.21~ 101.18~ 100.34~ 98.84~ 101.31~ 98.71~ 101.87~ 99.12~ 100.44~ 97.99~ 95.09~ 94.73~ 102.16~ 99.19~
confidence interval ) 102.78 105.65 101.69 103.50 102.52 102.85 104.44 102.06 10232 100.80 96.66 96.70 104.69 103.43
RSD/% 073 2.1 0.63 22 057 2.0 12 14 089 1.4 0.78  0.98 12 20
SAOT-H4{E (overall mean ) 102.71 101.09 101.35 101.87 100.39 95.80 102.37
S 95% B AFIXIR] (95% 101.63~ 100.10~ 100.39~ 100.71~ 99.43~ 95.28~ 101.14~
confidence interval ) 103.78 102.08 102.31 103.04 101.34 96.31 103.60
SMAE S Coverall 1.55 1.62 1.43 1.29 1.13 0.89 1.62
repeatability ) /%
rPEPRE 2 (intermediate 1.7 1.6 1.5 2.1 1.7 0.89 2.1

precision ) /%

7 (notes ): AL 238 NG 1( analyst 1 ); A2. T A B 2( analyst 2 )

257 JEERDCRIAES AR 9, S
HEAIE 5 5 V) 2% 1, 4 PR BE VR BB 509% . 100%
150% hn A bR #EW oz, AV AR AL 3 AWk B2 1y
FRAa i, BT BE 28 3 A FATRE L, AT N
ﬁélﬁlqézﬁt% B UE T IR HERA B, BER BN 3 AT

FTRE B INRE [TSCR - Y TE 70%~150% ., 455340k
9@?%,74\%%34\%@?&&%%?@4&%@&

AL Ha i

S

92.2%~104.4% Z.[8], fF 6 USP<233> 3K,
2.6 HEMIE

e LR SRR, SR AZ T X 3 it #h R &
PR TP OC R e R AT & B E , 25 ANk
10 fif 7, £5 LUk T 28 24 i & & 30/ TR
(BT RRBEE R 1% ), #il570 sp el 7 ST R A2
AU
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Tab.9 Results of recovery test

JLR %%EZ/J@E mivEs PRk RSD/% RSD/%
(element ) ( concentration (recovery ) /% (average (n=3) (n=9)
level ) /% recovery )/%
v 50 101.9, 99.8, 100.5 100.8 1.1 0.88
100 100.7, 101.9, 102.1 101.6 0.77
150 1009, 102.6, 101.3 101.6 0.83
Co 50 101.1,99.6, 100.1 100.3 0.77 0.97
100 99.8,101.7, 101.1 100.9 0.95
150 99.2,102.0, 100.4 100.5 1.4
Ni 50 101.5,99.9, 100.0 100.5 0.87 1.0
100 100.9, 102.2, 102.4 101.8 0.78
150 99.5,101.5, 100.1 100.4 1.0
As 50 103.6, 104.3, 101.2 103.1 1.6 12
100 101.2,104.4,102.3 102.6 1.6
150 101.5,103.4, 102.8 102.5 0.94
Cd 50 100.8,99.8, 101.6 100.8 0.92 0.86
100 100.1, 101.7, 102.3 101.4 1.1
150 101.4, 101.4, 100.1 101.0 0.74
Hg 50 94.3,93.4,92.2 93.3 1.2 1.7
100 94.6,96.5, 96.1 95.7 1.1
150 95.3,97.5,95.4 96.1 1.3
Ph 50 104.4, 102.1, 100.1 102.2 2.1 1.8
100 101.8, 104.4, 102.6 102.9 1.3
150 100.5, 102.2, 99.0 100.6 1.6
R10 HRNEER(pg-g")
Tab. 10 Determination of sample
JCZ (element ) 170812 170813 170814 FERAR (LOQ) FRJEAE ( limit value )
v 0.141 0.103 0.137 0.005 10
Co 0.010 0.008 0.010 0.003 5
Ni 0.445 0.457 0.490 0.027 20
As <LOQ <LOQ <LOQ 0.021 1.5
Cd <LOQ <LOQ <LOQ 0.001 0.5
Hg <LOQ <LOQ <LOQ 0.019 3
Ph 0.025 0.014 0.018 0.009 0.5

1 (note ) : FREE(EA% ICH Q3D 11124 PDE fHH5:, H AL 10 g 31 ( the limit value is calculated with ICHQ3D PDE and a daily intake of 10 grams
of drug product )

3 g RS, T EL 70T A5ty A 2 [ AA0 1 v A ] sl s A
3.1 NARICERAYERE AR o LS R AR ICER , ANRESGE 7 4 1S
ICP-MS Z3 At B, 35 5 s B )i A A= B0, i HLab REAMERE B T4 i e 1t o
AL R R
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AN, HLTT S BORN 55— i B B AR A R I T 2 2 0 1Y
JTLEMNAFRILE T AR E 7 ICE, K
IR NFREERE I, B PGe . PIn Bl VE IR A
AR PIARIE S A SCiik o) a2 B 2 i
NEAE, A #86 PR AE R 2, R 10 ng - mL™ 11 Ge.
10ng * mL™" 1Y In, 10ng - mL™" 1Y Bi YEAIRA ARATR .
3.2 PRATEAE TR IR

XiF T T B B i R S 8 R ORI i
EUEATRTAC R, T A VR oy T AR T A
TR RGBT i TR IR AR B A, W IR R
i oy B R TC R R 1 A S A 1B ik
AN B A BT R 9 15 K, BLARERT R 4
oy ORI T, Folc I8 T A ks DIkt | fi 58, 7 2 3
W A IR 5 B T A DB T AR A O AN R o ) T Ak B
w0,
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PhE T U] AR YR S0 R 1) 7 A4S T6 2 e B A [R5 25
‘F . SIV R SQCO R 60Ni R 75AS R 111Cd R ZOZHg\ 208Pbo

WK 11 iR, PCo. PAs J RN %'V " Hg,
*Ph Bk £ T B e KR 2, NG kR R R AR i T
W F, FEER KRN ZE *Ni 77 PIn™, "°Sn™ *Fe,
OAr+P0 SEE T N R T S = m FE A
F L HFEERKFNER MCd FA7E “Ars“Ge . "C+ " Ru.
0+ Mo S FE T, F S —m R E PCd fE7E
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Tab. 11 Selection of isotope of elements

JLHR FRE R ymidiS|EivES PR
(element ) ('main isotope ) ( preferred isotope ) (reasons for choice )

\Y 'V (199.75% ).V (0.25% ) oy FEERKFNZE, TP Chighest abundance, less interference )

Co 9o ( 100% ) P00 BATA] 2 (single isotope )

Ni  *Ni(68.27% ) ."Ni(26.10%) .*'Ni “Ni PNi: I, 180", FFe, “Ar+ 0 T HE A5 ONi: T & (N I,
(1.13% ) %% (etc.) "58n*, *Fe, “Ar+"0 interference etc.”Ni: less interference )

As A6 (100% ) BAs FATA] Z (single isotope )

Cd  "™Cd(28.73%) . "Cd(24.13% ) . ""'Cd ed MCd: “ArTGe, C+'"Ru . 0+ Mo T %5 'PCd: PArTGe N+ Mo
(12.80% ) %% (etc. ) 0+ Mo THE4E ("MCd: “Ar+"Ge, *C+'Ru, "°0+*Mo interference etc.

2Cd: “ArGe, "N+"Mo, "*0+”Mo interference etc. )

Hg *?Hg (29.80% ) . **Hg (23.13% ) . ""Hg PHg FERKFNZ, TP Chighest abundance, less interference )
(16.84% ) 5 (ete. )

Pb ®Pb(52.40% ) .*Ph(24.10% ) .*"Ph *%p, FEE RN, T Chighest abundance, less interference )

(22.10% ) % Cete.)
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*Hg . **Pb, 7RI JCE YA £ A B m/a, A A
FHAGI; 25 AW 7 AR TR 1Y mez {07 B 5
JEAE Y BEAR, /N F bR o il 2 5 9 3 (1.0 ) I 1o {F 119
10%, %5 FUR TP/ s B E T FE S T ff e ks S5 4
T IR 25 3 (1.0 ) X FU ) 76 E A 56 o 9, 2
JEFPEAE 10% LAY, GE W 0 40, e & 8

AL Ha i

3.5 MR E R

O3 S 4% T 2 R BE MR B 1Y) 0~200% 1% 1T
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AU BRI T BRI 1 10%, REAS T i
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