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Abstract: Objective To establish an inductively coupled plasma mass spectrometry (ICP-MS) method for determination cadmium
(Cd), lead (Pb), arsenic (As), mercury (Hg), cobalt (Co), vanadium (V), nickel (Ni), chromium (Cr) of eight inorganic elements in
drug substances of Camostat Mesilate. Methods Microwave digestion was adopt for sample pretreatment. “Ge, '"In, **Bi were
chose as internal standard elements, and an inductively coupled plasma mass spectrometry method was established with following
conditions: the radiofrequency (RF) power was 1 550 W, the nebulizer flow was 1.1 L'min™" the nebulizer temperature was 2.7 °C,
measurement mode was collision cell mode with kinetic energy discrimination (KED), the collision gas flow was 4.3 mL-min™, the
cool gas flow was 14.0 L-min', the auxiliary flow was 0.8 L-min"', the pump speed is 40 r-min”". Results Regression coefficients of
standard curve of those eight element impurities were beyond 0.990. The average recovery rates were between 88.9%—124.7% (n =
3). In repeatability, the RSD were between 0.9%—2.3% (n = 6). In intermediate precision, the RSD were between 1.0%—13.8%
(n = 12). All meet the requirements of USP<233> methodological verification. 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> (ICH Q3D). Conclusion Methods
established in this study has a fast analysis speed, a high sensitivity, and it only requires a small amount of sample which can support
the determination of eight inorganic elements in drug substances of Camostat Mesilate.
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Table 1 Element PDE value, limit value, and J value

conversion table

ex m Ak #1771 PDE LAH 7 10 g 7
fi/(pgdD  BREME/ (ugg ") J/(ngmL D

Cd 1 5 0.5 2
Pb 1 5 0.5 2
As 1 15 1.5 6
Hg 1 30 3 12
Co 2A 50 5 20

\% 2A 100 10 40
Ni 2A 200 20 80
Cr 3 11 000 1100 4400

22 (UHFBH

2201 EHEMAC RN EIRZE 190 °C; FHEE
[ 29 15 min;; J i B (8] 24 25 min.

222 HEHEASE TR HAThE 1550 W,
FAHA W E 1.1 Lmin™, FACE IR L 2.7 °C, W& 45
HOAREHE A (KED) , Al i AR & 4.3 mL'min™,
AHA M E 14.0 L-min™, 5B E 0.8 L'min™, 52
T 40 romin™', &AM 5L E S IE 3K

23 ARHE

231 WHRIE 57 0K % 2 B Ge. In  Bi bR ifE %
WOE R, H 5% R (& 200 ng'mL™" Au) € & i
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Table 2 Result of system suitability test

JLER YIME /cps T & /cps B /%
\' 86 9350 857256 1.4
Cr 158 157 368 154 818 189 2.1
Co 1174 084 1161 824 1.0
Ni 1 158 568 1150 062 0.7
As 19 661 19 135 2.7
Cd 24 882 24 874 0.1
Hg 203910 203 528 0.2
Pb 2228 280 2252256 1.1

RI3 KUEXREFRER

Table 3 Result of linear regression

2

26 ZMXRER

EICRA 88 751 R % A 4 ol 2R VA UK VCEAE , DLt
I RAE Yeps) N AR, i 5 X(ng-mL™)
N AR, 2 AR 28 73 25 oML G 2 I 2R 1 5
FERIA G R 8. 45 R 3 fon , Mo R B r KT
0.990, A7 V5% U R &M R .

LR EEALWIEE r
(ng-mL™ ")

V  Y=4160.708 3 X+26.322 4 0~100 0.999 2
Cr Y=6552.4530X+3296.0805 0~11000 0.9993
Co Y=10940.8029 X+64.136 1 0~50 0.999 7
Ni Y=2777.1547 X+467.1657 0~200 0.999 8
As Y=1779.6145 X+72.4022 0~15 0.999 8
Cd Y=3019.387 8 X+3.654 8 0~5 0.999 9
Hg Y=4688.767 1 X+44.3299 0~30 0.999 8
Pb Y=39438.4177 X+1712.4052 0~5 0.999 9
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B2 (LI BOE S0 58 11 7K, DLAS I W AR
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RSB A E LOD K LOQ. SR uEK 4w,
% J0% LOD.LOQ ¥J1IC T PR B2 1H 10% , e 8 15 2 FR
JE AR 7 2K

#4 LODHMLOQiXIELER
Table 4 Result of LOD and LOQ

IR/ ‘
SR JREDE/ (ng-gH

p=i

(ng'mL™"

LOD LOQ LOD LOQ 10%PREE
V. 4.84 4161 0.004 0.012 0.001 0.003 1.000
Cr 7093.23 6552 3.572 10.825 0.893 2.706 110.000
Co  4.1310941 0.001 0.004 0.000 0.001 0.500
Ni  12.04 2777 0.014 0.043 0.004 0.011 2.000
As  3.89 780 0.016 0.05 0.004 0.013  0.150
Cd 119 3019 0.001 0.004 0.000 0.001 0.050
Hg 81.11 4689 0.057 0.173 0.014 0.043  0.300
Pb  81.6139438 0.007 0.021 0.002 0.005  0.050

ol
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FRAEDD T, VB N A i 3 N IR B s AR
W TSR E 1) 4% 3 /NFATRE S BEAT I0RE 1R i 26k
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6 Fran , 8 Aot & 3 AN A IR i 2 iR | Wi Z 34 7E
88.9%~124.7%, RSD A K T 10.2%, & USP<233>
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Table 5 Result of specificity test

B Wi B A1 /cps

TR WA SAWE AR 0% REE
AY4 26 57 164 518 16 452
Cr 3279 30 165 28 655 745 2 865 575
Co 64 80 220 768 22077
Ni 466 537 225785 22 579
As 72 86 4747 475
Cd 4 7 5998 600
Hg 44 341 56 944 5694
Pb 1712 6267 82 075 8208

®6 MUEIKXILER(n=9)
Table 6 Result of recovery test (n=9)

JLHR FERE/ % CFEICER% RSD/%

\% 50 107.9 1.3
100 107.0
150 108.6

Cr 50 106.2 1.4
100 104.7
150 105.9

Co 50 104.9 13
100 103.2
150 103.9

Ni 50 104.9 13
100 103.2
150 103.7

As 50 91.5 1.4
100 92.1
150 91.0

cd 50 89.8 1.2
100 88.9
150 89.4

Hg 50 90.2 0.9
100 90.6
150 91.1

Pb 50 124.7 10.2
100 116.7
150 102.8
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Table 7 Result of sample determination

R E (ug-g ")

e :
Cr Co Ni As Cd Hg Pb
08202005001 0.002 — 0.0040.159 — — — 0.036
0820205002 — — 0.0020.127 — — — 0.033
08202005003 — — 0.0020.087 — — — 0.016

LOQ  0.0032.7060.001 0.011 0.013 0.001 0.043 0.005
PR EEAH 10 1100 5 20 1.5 05 3 05
3 it
3.1 MFRTTERIEE
WS TP A S, BRS8N —8
25 RE AR A W G R B 1 e R AE A AR LR
ICP-MS 73 #r i # v, 3 86 50 2215 5 2 Bl I [) 42 K
RAEERS T LA il PR 25 B 250 T e A ) B o
FEMPES. EBHESER AR, MURESETT
RBRE T HOE RV BR AR . AT E
T8N TGE KA kR AR IE B JFE I, % HE GeIn
BifE IR G W AR AR B 228 A 5% SCHk
FAE I 5 G o0 E T B K e AR L ACE G EE T
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