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Summary

In some cases, various kinds of elemental impurities can be contaminated in drug products
under pharmaceutical production. In order to meet the safety and security requirements, the
establishment of the analytical methods for elemental impurities is an important issue.

The inductivity coupled plasma mass spectrometry (ICP-MS) can determine the extremely low
level metal concentrations. The microwave digestion system can decompose compounds in closed
vessels, which enables to avoid the loss of volatile elements. In this study, we validated the
analytical methods of elemental impurities by ICP-MS and verified the measured values met the
criteria defined in the ICH by testing the detection limits and spike recoveries. We also analyzed
elemental impurities in model drugs which we were prepared, and established the versatile

method of a sample digestion followed by the analysis of elemental impurities.
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AT a1 PBIRENBEICIE, CThEDOREREEZRAVSIENTES.

b1t 7T A A RA OWRE A OB E R AFH DB EE
ng/g ng/g nglg
Cd I 0.5 0.2 0.2
Pb 1 0.5 0.5 0.5
As I 1.5 1.5 0.2
Hg 1 3 0.3 0.1
Co 2A 5 0.5 0.3
Y 2A 10 1 0.1
Ni 2A 20 2 0.5
Tl 2B 0.8 0.8 0.8
Au 2B 10 10 0.1
Pd 2B 10 1 0.1
Ir 2B 10 1 0.1
Os 2B 10 1 0.1
Rh 2B 10 I 0.1
Ru 2B 10 | 0.1
Se 2B 15 8 13
Ag 2B 15 1 0.7
Pt 2B 10 1 0.1
Li 3 55 25 25
Sb 3 120 9 2
Ba 3 140 70 30
Mo 3 300 150 I
Cu 3 300 30 3
Sn 3 600 60 6
Cr 3 1100 110 03
=2 RBERBOHEMK *=3 PIRERZOHEMK
A5 R T EAILHE EEICHR ) (ppb)
SPEX# XSTC-2071 | 30,000 ppb : Ir, Os, Pd, Pt, Te 25,000
SPEX#. XSTC-2072 1;(? (Y)O(})Q o 5 10.000
§ 000 ppb : Mg, Au Ge, In, Lu, Bi 5,000
SPEX# XSTC-2073 | 30,000 ppb : Ag, Ba, Co,
Cr, Cu, Li, Mo, Ni, Sb,
Se, Sn, V
15,000 ppb : As
5000 ppb : Cd, Pb, TI

Fx4 ICP-MSO#H TRIE
ou # Li A Cr Co Ni Cu As Se Mo Ru Rh Pd

B 1 IR R O10% Kt

(ppb) 41181 5500 | 1000 |110000| 500 | 2000 | 30000 | 150 | 1500 | 30000 | 1000 | 1000 | 1000

R 1 HIEEE O 10%

(ppb) WL AH] 250 10 30 30 50 300 20 1300 | 100 10 10 10

ICP-MSD e T B (ppb) 0.131 | 0021 | 0017 | 0.004 | 0.010 | 0.023 | 0.023 | 0066 | 0.111 | 0.002 | 0.018 | 0.006

ICP-MSO K FR#E (ppb)® | 0655 | 0.105 | 0.085 | 0.020 | 0.050 | 0.115 | 0.115 | 0.330 | 0555 | 0.010 | 0.090 | 0.030

DI S Ag Cd Sn Sb Ba Os Ir Pt Au Hg Tl Pb

>R

A 1 HIBEEE 0 10%5:

(ppb) &1L 1500 50 | 60000 | 12000 | 14000 | 1000 | 1000 | 10000 | 1000 | 300 80 50

R 1 AEER O 10%H:

(ppb) WA A 70 20 600 200 | 3000 10 10 10 10 10 80 50

ICP-MSOH#H T B (ppb) 0.012 | 0001 | 0013 | 0007 | 0.003 | 1.190 | 0.052 | 0.002 | 2.737 | 0.729 | 0171 | 0.005

ICP-MSOMH T BRAE (ppb)® | 0.060 | 0.005 | 0.065 | 0.035 | 0.015 | 5950 | 0.260 | 0.010 | 13.685 | 3.645 | 0.855 | 0.025

a) BRI EE (T HRSE L 72 ICP-MS M TR (1 B4 5-5010 g 8] 2 ARGERT Tl e L 72354)
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