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A 100 year old method is currently in use by the

Industry to determine metal impurities in
pharmaceutical products (APl and Excipients). With
today's available technology it is absolutely absurd that
we relay on an archaic method to safequard us from
highly toxic inorganic metals. USP<231> requires the
use of a sulfide containing reagent, such as
thioacetamide, in a simple precipitation reaction, yielding
a colored precipitate. This in turn is colorimetrically
compared to 10 PPM Pb standard.
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The Agilent 7700 ICP-MS is also equipped with the High Matrix Interface,
HMI, which enables analysis of samples with high total dissolved solids
(TDS), as Is the case in analyzing pharmaceutical ingredients
(Fig. 4). The ability to run high TDS samples requires the use of a robust
plasma. The plasma robustness is measured as a function of oxide
formation. The hotter the plasma the lower the oxides (CeO/Ce), more
energy is available to a) break down the matrix and b) efficiently ionize the
analytes. Through the use of aerosol dilution (HMI) in this analysis the
oxide levels were about 0.5%, enabling the analysis of these
pharmaceutical ingredients. For high %TDS samples, the HMI may be
operated In the ultra-robust mode yielding oxide levels between 0.1-0.2%

L]
'
i Y
)
b e

AgﬂentTechno\ogles

Fig. 4 HMI

Results and Discussion

Calibration curves were prepared in 1% HNO,; and 0.5% HCI. The analysis utilized both no gas and helium modes. Helium
mode was used for those analytes which require the removal of polyatomic interferences. Although no gas mode is used for
those analytes that harbor no polyatomic interferences, the helium mode may be used uniformly for all the 16 analytes in USP
<232> an example of which is shown for the “Big 4” analytes.
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Fig. 3 lllustration of KED

Although KED is the standard mode of operation,
the use of a reactive gas such as H, Is also
possible, allowing detection limits for a handful of
analytes, such as Se and Fe, to reach down to the
ppqg levels.
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There are many changes to the newly revised USP method. Most
importantly is the definition of “J”, the spike limit, which is defined as
the in-sample limit. Furthermore, speciation of As and Hg is now
required should the level exceed the PDE. We clearly demonstrated
that using the Agilent 7700 ICP-MS easily enables the analysis of
iInorganic impurities in pharmaceutical ingredients. Moreover, as the

leader in speciation analysis, we can easily “hyphenate” any
chromatographic instrument to achieve the required speciation.




