S8 A=

H|ef 5L Hio| 2 H|<f

FoPN;

Jennifer Sanderson % Lindsey
Whitecotton
Agilent Technologies, Inc.

Agilent

Trusted Answers

Agilent 7900 ICP-MSL = USP
<232>/<233> % ICH Q8D/Q2(RI)
HEE_'_O'” [I:'-E DEdE' Olo |_E

Horolo| o4 242 2 A

ME

o|oFE0| F AIAIMOR A% AL EON L2t 7 7|2 1 HF AT BE NS BRI

20]0| ULICE O[2{8 O RS BHY| 9l U4 BASS BET DE Y 54

U o1 QHBUS At H0) 6|8 HF VS AW 0F SLICH 0 T (USP),

A O/t E 7 H ESH2I 2] (ICH), R, B2 U L FH(Ph. Eur, CHP 2 JP) 75*%
C

7| 2toll M ol2fet S S USLICE ol2fot CHfot 7|2t £
USP NF(National Formulary) E{ <232>201 Ho|El =3t FES AMES f7| < oH 0@1 o
olaL|C

PNN=] .



Z3}El ICH 2 USP EA1#S USP 2! ICHOI| A R Zst= S Ao
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B 1. 2O/ AF 0l RLIE>ZS 2470 {4 22=0] et Z2tE ICH Q3D 3 USP
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LIt

ICH/USP 518 S=(g/)
Class P H| A7 A3 ¢

Cd- =& 2 5 2

Class 1 Po- & > > >
As - H|2&(R7]8) 15 15 2
Hg-+2(R718) 3 30 1
Co-AYWE 5 50 3

Class 2A V- HiLHE 10 100 1
Ni- L|Z 20 200 5
T-2E 8 8 8
Ag-2 10 100 1
Se-dzllE 80 100 1
Au-2 100 100 1
Pd- ZatE 10 100 1

Class 2B
Ir-ol2l& 10 100 1
0s-QA8 10 100 1
Rh-2& 10 150 130
Ru- ZHl& 10 150 7
Pt- 2 10 100 1
Li-2|& 250 550 25
Sb - tEI2 90 1,200 20
Ba-HtE 700 1,400 300

Class 3 Mo - E2| =l 1,500 3,000 10
Cu- 72| 300 3,000 30
Sn-FM 600 6,000 60
cr-32 1,100 11,000 3
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OHEHE USP 232 H|HF 0] 7| E(HIZ 1= 5191-4536)S
ArETt Hzks Qloh HIZ 244 0.5,0.8,1.0 & 1.5 Jof
METt s T2 24719 RIAE 5% A BHERIA0) MIFH&LIC
(9:1 HNO,HCI). J %42 PDEQ| £H £+2|0|H O] HAH S0
A0 AFLICES O] 7|E= 2| P HEE ?Io BHEZA

Alg Hxz|

O ATFOIIM AAE] et HAE = H|Z T PDE 2HA 0|l Af
ANt0| Sl L B Q15 == HQAM(SATED)S ArHE5HH
HAYGLICE ForH2 USP 2 Q3DOII A PDEZF X|E =X
SIUASLICE 22fLE FO0f Z=20f 2 Q3D X[H S B e =
HE g0 H|Z 7 PDESE HE 4 U/USLICE 592 1€
SO S A8 2471 @201 Chet J gts ALY T # 30
LIERH S LT

=< ' H 3. SATEDO| CHet H|Z 7 1 Eof2kat
ool et M2 CHE fATF el 371l oz - ElLCh J (5080 301N 5/ 71F).
HCZHHSt A2 MM E flet E O EA2 2 AV ETH
s PN PDE(ug/ J ZH(ua/L
ST 2 EXSitte ZQIH|, O HEo| 8% 2AS 7|EC=E (ho/2 lug/L)
ALE Y Zte He o 2t EEEE Aol Aol A2 Y cd 2 i
A 2US U o BB N7} WAL, oS 501 1Y Pb g 2
ZCHEO{Z0| 5g@l H|BF 2| 32 1g2 £|& 2RI 50mLE As 15 60
S| MSHH 2F R0l CHo 1J s E AlMte &= JUSLICEH AD0|=3 i 3 12
20E 2HE5H7| ot I AME HAH 2 BEESE AH0) A Ce 5 20
23|50 St= Q0| HZSLICH H 20 of2{ot EEEE S v 10 40
MEXOZ BRH0] LIERELIC N 2 80
Tl 8 32
i 1% = N| [ = oK SE= ] Ag 10 40
E 2. Agilent USP 232 3fef EX27 7| S0 LR BE 2 2612 1719 42
EEET 282 37 o] JELICH 2 S 20] et AT 555 Se 80 320
LIS LI Au 100 400
Erp—— = o Pd 10 40
ICH/USP 232 H| A3 Z&-1(pg/mL) ICH/USP 232 H|Z T Class 1 % 2
Ao 100 H|Z T 214 (ug/mL) Ir 10 40
= 700 As 15.00 0s 10 40
Cr 1100 cd 2.00 Rh 10 40
Cu 300 Co 5.00 Ru 10 40
L 250 Hg 3.00 Pt 10 40
5 1500 Ni 20.00 Li 250 1,000
b 90,0 Pb 5.00 Sb 90 360
Se 200 v 10.00 Ba 700 2,800
- 600 Aok L EES X 1(pg/mL) Mo 1,500 6,000
T .00 Bi 5.00 Cu 300 1,200
600 2,400
ICH/USP 232 H|ZT Z8-2(jg/mL) g 5.00 Sl
AU 100 In 5.00 cr 1,100 4,400
Ir 10.00 Ly 5.00 N
B 10.00 Sc 5.00 O] STl R5 MER =2/H|d LT 2(0.5%)1 ILH|=(0.6)
S .
Pd 10.00 Te 5.00 QLICE 50mL M 22| FEH 2022 @2 0TS 5% 911
= — HNO,HCI ¢ BHE2| A 2 0|23} 50mLe| 2|5 21|12 5|43}0;
' E2MZ 2o 3709 TmL EF S =H|HSLICE.
Rh 10.00
Ru 10.00
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HNO, &7t 9mL 3Z 3N
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A AR HEHge B4 Mo Tgol M A AR obg Mg LietdLIcy  DIURR 242 MHES BoEUO.
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USP <233>2 A|AHI HMetd s UE0H7| @I oAl Al et
Ie? = S S & [ = [
ANHEE MM o= FHARLICH oA A= 45 7hsd,
o ol E T LS L O O|=4] &
Y 8 50140 tieh S8 7tsot de52 LSOOk gLCh
S [ = .
M2 MBS AT A0, S0I4, FE $17(L0Q), Hel X
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xS S8 Hetn HUNS PELICH 0] 242 glef HE
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AHEE MRtsLCh
Select Preset Method 7= Method
Application Method | Generic Method Cutlier Minimum Yalue | Maximum Value
Title Summary Calibration Curve Fit R 0.95
Drinking Water (with He) | 7800 Application Methad for Drinking Water {with ORS) 1STD Recovery % [compared with CalElk] 20
ChP 7800 Application Method for Elemental Impurities in Pharma. using China Ph
USP<232> A § i = b p p Spike Recovery % [compared with SpikeRef] Spike Ref
EPA200.8 7800 Application Method for EPA200.8 (No minerals. without CRSs) QC Sample Conc Stability % [ use ‘QC1° Sample ] 0 100 | Oral (QC1)
EPAB020 7600 Application Method for EPAG020 QC Sample Cone Stability % [ use ‘QC2" Sample | 0 100 | Parenteral (QC2)
Compatible Sample Types: i » | QC Sample Conc Stability % [use "QC3 Sample ] 0 100 | Inhalational (QC3)
Simple aqueous matrices and acid digested samples up to 0.4% dissolved solids GC Sample Cone S=bily % [ se Q04 Sample ] aca
Pre-Defined Analytes: QC Sample Conc Stability % [use 'QCE Sample | Qacs
V. Cr. Ni, Cu, As, Mo, Ru, Rh, Pd, Cd, Os, I, Pr, Hg, Pb
Count RSD % >= 10000 cps
Comment: Blank Cone Level % [use EIkVry Sampl BIKV
Method uses General Purpose plasma conditions and He mode only, but requires the 7800. ank Conc Level % [use iy’ Sample ] Blkvrfy
User Access Control option software is required for regulated pharma analysis. The Qut of Calibration Curve Concentration Range %
selection of an appropriate internal standard should consider the analyte and the sample
matrix
Required Hardware: Level QC
7800, x-Lens. Micro Mist Nebulizer
Units Outlier | Level 1| Level 2 | Level 3 | Oral (QC1) | Parenteral (QC2) | Inhalational (QC3)
uglml 100 10 1
uglml 11000 1100 3
uglml 200 20 5
ug/ml 3000 300 30
0K Cancel

&l 1. Agilent MassHunter 2 E2|0{2] QC A},
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ZAQILICH 2| 0| M 7| =S EE317| fsl A= %RSDI 25%
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H 6. 2470 A0 CHslf 1.0 J2 H7HE SATED A2 B 3L AN

2L

CIOIE. Y8 YA= 24t SRURAE BMAUSLICEH
%RSD %RSD
m/z FE &2k 1 J(pg/L) 1J82 | (n=6) (n=12)
7 Li 1,000 966 0.7 0.8
51 \ 40 40 1.1 1.2
52 Cr 4,400 4,361 1.5 1.5
53 Cr 4,400 4,367 0.8 1.1
59 Co 20 20 1.0 1.1
60 Ni 80 78 1.1 1.1
62 Ni 80 7 0.7 1.0
63 Cu 1,200 1174 1.1 1.2
65 Cu 1,200 1,169 1.6 1.6
75 As 60 60 0.9 1.1
77 Se 40 a4 1.3 1.9
78 Se 40 41 1.0 1.2
82 Se 40 41 1.0 1.1
95 Mo 6,000 5,945 1.0 1.2
97 Mo 6,000 5,924 1.3 1.5
101 Ru 40 39 1.9 1.6
103 Rh 40 39 1.5 1.4
105 Pd 320 309 1.5 1.3
107 Ag 40 39 2.7 2.0
109 Ag 40 39 3.8 2.7
111 cd 8 8 1.2 1.4
114 Cd 8 8 1.5 1.5
118 Sn 2,400 2,394 1.4 1.4
121 Sb 360 363 1.2 1.6
135 Ba 2,800 2,781 1.5 1.7
137 Ba 2,800 2,775 1.2 1.6
138 Ba 2,800 2,789 1.8 1.7
188 Os 40 39 0.9 1.1
189 Os 40 40 0.8 0.9
191 Ir 400 392 1.0 1.1
193 Ir 400 393 1.3 1.5
194 Pt 40 39 1.3 1.2
195 Pt 40 39 1.2 1.3
197 Au 40 37 1.5 1.9
200 Hg 12 12 0.6 1.1
201 Hg 12 12 0.6 1.1
202 Hg 12 12 0.6 1.1
205 Tl 32 32 0.5 0.9
206 Pb 20 20 0.9 1.3
207 Pb 20 20 0.9 1.2
208 Pb 20 20 0.9 1.2
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SATED A|lZ2=05,1.0%1.5J sE2 ATO|AE|AYELIC

7t S 0f LSt 3|8 7|ES ALLO| ALK 42 AR R SE
AME SEE HEDH S 70 ~ 150%2] 2482 HEE
ATO| S QA LICE 2] 2014 2 & YU50| s|482 0] 7|2
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x10"| 105 Pd [He] ISTD: 72 Ge [He]
15| ¥=0.0239%+0.0465
1 R2=0.9995
DL = 0.1329 ppb
BEC = 1.947 ppb
o 101
s
[a <
0.5
0 . . .
0 200 400 600
Concentration (ppb)
x10%| 52 Cr [He] ISTD: 45 Sc [He]
y = 0.0674*x + 1.6669
R2 = 0.9998
DL =0.6178 ppb
BEC = 27.16 ppb
44
o
o
@
24
0

0 5,000
Concentration (ppb)

75 As [He] ISTD: 72 Ge [He]
31 y=0.0239*x + 0.0107
R2=0.9999

DL = 0.03046 ppb

BEC = 0.4481 ppb

24
o
2
[ 4
‘|4
0e . .
0 50 100
Concentration (ppb)
x10%| 121 Sb [He] ISTD: 125 Te [He]
21 y=0.2655*x + 0.7913
R2=0.9998
DL = 0.1345 ppb
BEC = 2.98 ppb
k)
2 1y
0 .
0 500

Concentration (ppb)

12l 3. Agilent 7900 ICP-MSOl A 22 Pd, Co, Cr, V, As, Cd, Hg %! Sbe| HZHd.

Ratio

Ratio

x10"

Ratio

x107"

Ratio

59 Co [He] ISTD: 45 Sc [He]
151 y=0.105T*x + 0.0128

1 R?=1.0000
DL =0.01017 ppb
BEC = 0.1218 ppb

1.04

0.5

0 20 40
Concentration (ppb)

51V [He] ISTD: 45 Sc [He]
4] y=0.0497*x +0.0165
R?=10.9999

DL = 0.02226 ppb
BEC = 0.3312 ppb

50
Concentration (ppb)

og

114 Cd [He] ISTD: 125 Te [He]
y = 1.9537#x + 0.0940

| R2=0.9997

DL = 0.003502 ppb

BEC = 0.04809 ppb

w

0 5 10 15
Concentration (ppb)

200 Hg [He] ISTD: 209 Bi [He]
y = 0.0039%x + 7.5065E-4

R? = 0.9998

DL = 0.008758 ppb

BEC = 0.1938 ppb

1.04

10 20
Concentration (ppb)

[=F"



H7.05%1.0J =00 JSH

m/z Ha AY EEHA 0.5 | AMO0.5) | %eeE | AP EEHA1.00 | AMI0 | %22
7 Li 557 542 97 1031 964 93
51 \% 21 21 99 40 41 101
52 Cr 2,326 2,251 97 4,453 4,361 98
53 Cr 2,293 2,234 97 4,445 4,366 98
59 Co 1 10 97 20 20 98
60 Ni 43 42 97 80 78 98
62 Ni 43 41 95 80 78 97
63 Cu 641 616 96 1,216 1,173 96
65 Cu 631 608 96 1,197 1,166 97
75 As 32 31 99 60 61 102
e Se 21 21 100 40 42 104
78 Se 21 21 99 40 M 103
82 Se 21 21 99 40 42 103
95 Mo 3,122 3,010 96 5977 5,954 100
97 Mo 3,119 3,017 97 6,001 5919 99
101 Ru 21 21 97 40 39 99
103 Rh 21 20 95 40 39 98
105 Pd 170 162 95 317 310 98
107 Ag 22 20 94 40 39 97
109 Ag 21 20 93 40 41 102
111 Cd 4 4 96 8 8 96
114 Cd 4 4 98 8 8 97
118 Sn 1,243 1,229 99 2,432 2,376 98
121 Sb 186 186 100 362 362 100
135 Ba 1,459 1,427 98 2,826 2,774 98
137 Ba 1,449 1,424 98 2,842 2,775 98
138 Ba 1,460 1,433 98 2,832 2,801 99
188 Os 21 20 98 40 39 97
189 Os 21 21 99 40 40 98
191 Ir 208 204 98 402 390 97
193 Ir 207 202 98 404 391 97
194 Pt 21 20 97 40 39 97
195 Pt 21 20 97 40 39 96
197 Au 20 17 87 40 37 92
200 Hg 6 6 98 12 12 100
201 Hg 6 6 98 12 12 100
202 Hg 6 6 98 12 12 100
205 Tl 17 17 97 32 32 100
206 Pb 1 10 98 20 20 101
207 Pb 10 10 98 20 20 100
208 Pb 1 10 99 20 20 101




MassHunter ICP-MS 2ZEJIO{0|A 210 HHX| 2A701 CHet M-S IS =715t AMK|SH7 |2t 61
N N N . N o =+
USP <232> 22 20}0j| StE3tEl 7|Z= HlZa21S AL st0] Mety Angof tHet B0 M7t ZHES| P ELICH HY &2 S
Ol ATHO| 3 3| A0 CHSH H TMZ ZHCHSEA| A AN L|C HHIXIZRE A 2E A MASHD =0t 2= ISLICE 23t
L S o
ATNO| 3| K| U2 A|BE £XZ ALESI0] ALTO|Z Al 29 HiMeE sk, % 2+& A 5T %RSD2 &7 HiX[E 2
S481 HHe AWM On, o THOM Al #OteEs 2Ol Al 24 24E BOF UL 8 5= 2aM<
NN =F==15N(ke]
RSO A USLICH ATL0|3 TR 97| 42 Bt 0|22 2B LHSULITH
HOELCE 22 4=1.0J HIL A EE 62| Bh= 240t level 2
ATHO| 0] CHo AT EQIO{0| M M E B Mo UYLL|CE
YUY B 3 %RSDeF e 2 YA sEIF HNELCH
111 Cd [He] 114 Cd [He] 118 Sn [He] 121 Sb [He]
Sample Name Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%]
1| SATED NOSPK 0.011 0.003 0.265 0.038
Mean 0.011 0.003 0.265 0.038
3| SATED 1.0) 7.749 96.7 7.922 99.0 2376.230 99.0 362.459 100.7
4| SATED 1.0) 7.548 94.2 7.827 97.8 2352.859 98.0 357.301 99.2
5| SATED 1.0) 7.580 946 7.900 98.7 2394578 99.8 363.020 100.8
6| SATED 1.0) 7.791 97.2 8.054 100.6 2420406 100.8 368.985 102.5
7| SATED 1.0) 7.770 97.0 8.021 1002 2420.879 1009 366.857 101.9
8| SATED 1.0 7.638 953 7.892 986 2398.333 99.9 361.043 1003
Mean 7.679 95.8 7.936 99.2 2393.881 99.7 363.278 100.9
RSD of Conc. [%] 14 1.1 1.1 1.1
32 4. 1.0 JOIM ATHO| 25k A2 2| BHEM S HO{FE= Agilent MassHunter A4 E 1A 0] 2= LIS,
135 Ba [He] 137 Ba [He] 138 Ba [He] 188 Os [He]
Sample Name Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%] Conc. [ppb] Recovery [%]
1| SATED 1.0J 2774.191 99.1 2774.648 99.1 2800.918 100.0 39.023 97.5
2| SATED 1.0 2723445 97.3 2715472 97.0 2750.059 98.2 38.928 97.3
3| SATED 1.0) 2793.643 99.8 2783.742 994 2788.082 99.6 39.226 98.0
4| SATED 1.0) 2809.762 100.3 2814.682 1005 2817.966 100.6 39.563 98.8
5| SATED 1.0) 2804.823 100.2 2800.133 100.0 2810.305 1004 39.637 99.0
6| SATED 1.0 2782.058 994 2759.068 98.5 2769.389 98.9 39.268 98.1
Mean 2781.320 994 2774.624 99.1 2789453 99.6 39.274 98.1
RSD of Conc. [%] 1.1 1.3 0.9 07
T2 5.1.0 JOIM ATO| TPt A 59 ATHEE BO{F= E10M 23| 8.
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Guideline for Elemental Impurities Q3D - Step 5, July
2016, International Conference on Harmonisation.

Elemental Impurities—Limits. Pharm. Forum 2016, 42(2),
Revision to Chapter <232>.

Validation of Analytical Procedures Q2(R1)—Step
4, November 2005, International Conference on
Harmonisation.

Elemental Impurities—Procedures. Pharm. Forum 2014,
40(2), Revision to Chapter <233>.

Whitecotton, L. et al. Validating Performance of an
Agilent 7800 ICP-MS for USP <232>/<233> & ICH Q3D/
Q2(R1): Elemental Impurity Analysis in Pharmaceuticals,
Agilent Technologies Application Note, publication
number 5991-8335EN, 2017.

Wilbur, S.; McCurdy, E. Using Qualifier lons to Validate
Multi-element ICP-MS Data in Complex Samples.
Spectroscopy 2010, 25(5), 2-7.
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