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A basic study on the analysis of elemental impurities using inductivity coupled

plasma mass spectrometry (the Second report)
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Summary

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 evaluated the
necessity of adding hydrochloric acid for ICP-MS measurements and the effects of the microwave
digestion for sample preparation. In addition, we validated an analytical method to accurately
determine the Os. Regarding drugs that were not digested by our standard digestion method,
adding hydrofluoric acid was found to be effective in achieving their complete digestion. In this
case, we carried out the spike recovery tests of some elements required for ICH-Q3D and verified
that the measured values met the criteria defined in the ICH.
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ToH 75 A % A RA DR BEE HEHA OWEE W AFl 0P BE
ng/g nglg nglg
Cd 1 0.5 0.2 0.2
Pb 1 0.5 0.5 0.5
As 1 1.5 1.5 0.2
Hg ] 3 0.3 0.1
Co 2A 5 0.5 0.3
V 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 1 0.1
Ru 2B 10 1 0.1
Se 2B 15 8 13
Ag 2B 15 1 0.7
Pt 2B 10 1 0.1
Li 3 55 25 2.5
Sb 3 120 9 2
Ba 3 140 70 30
Mo 3 300 150 1
Cu 3 300 30 3
Sn 3 600 60 6
Cr 3 1100 110 0.3
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SPEX# XSTC-2071 30000 ppb - Ir, Os, Pd, Pt, Rh, Ru

SPEX# XSTC-2072 30000 ppb - Hg, Au

30000 ppb : Ag, Ba, Co, Cr, Cu, Li, Mo, Ni, Sb, Se, Sn,
SPEX# XSTC-2073 15000 ppb : As
5000 ppb : Cd, Pb, TI
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ICH/USP Oral Target Elements Standard A 301000 opb : Heg
8,000 ppb : TI
ICH/USP Oral Target Elements Standard B 150:000 opb © Ag, Se
200,000 ppb : Ni
S y
Izﬁ/l{JS/P]\O%al Target Elements Standard C 100,000 ppb © Au, Ir, Os, Pd, Pt, Rh, Ru
550,000 ppb : Li
120,000 ppb : Sb
VA ALY 140,000 ppb : Ba
ICH/USP Oral Target Elements Standard D | 3,000,000 ppb : Cu, Mo
6,000,000 ppb : Sn
11,000,000 ppb : Cr
RT BREBROELANIICBITZEE
_ L~V Hifi [ppm]
2V LX)V 2 L)L 3 LNV 4 L)L 5
Li 0 0.22 0.44 0.66 11
\% 0 0.04 0.08 0.12 0.2
Cr 0 44 88 132 22
Co 0 0.02 0.04 0.06 0.1
Ni 0 0.08 0.16 0.24 04
Cu 0 1.2 24 3.6 6
As 0 0.006 0.012 0.018 0.03
Se 0 0.06 0.12 0.18 0.3
Mo 0 1.2 24 3.6 6
Ru 0 0.04 0.08 0.12 0.2
Rh 0 0.04 0.08 0.12 0.2
Pd 0 0.04 0.08 0.12 0.2
Ag 0 0.06 0.12 0.18 0.3
Cd 0 0.002 0.004 0.006 0.01
Sn 0 24 48 7.2 12
Sh 0 048 0.96 144 24
Ba 0 0.56 112 1.68 28
Os 0 0.04 0.08 0.12 0.2
Ir 0 0.04 0.08 0.12 0.2
Pt 0 0.04 0.08 0.12 0.2
Au 0 0.04 0.08 0.12 0.2
Hg 0 0.012 0.024 0.036 0.06
Tl 0 0.0032 0.0064 0.0096 0.016
Pb 0 0.002 0.004 0.006 0.01
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