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Analysis on source of elemental impurities in synthetic drug substances with
metal participation

WANG Hongliang
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Abstract: The elemental impurities are closely associated with the quality of drugs. Control of the elemental impurities has become
one of the focuses of attention for industy. ICH Q3D guidance had determined the types of the elemental impurities and
corresponding limits. This also points out the direction for the development and production of drug. Although, due to the wide
varieties and complex of introduction way, it is with great challenge for scientifically estimating the safety of the elemental
impurities. Among all introduction ways, different metal catalysts and inorganic reagents were often used in the production of drugs.
This is undoubtedly vital factor resulting in the elemental impurities residue. Therefore, the key for scientifically controlling the
elemental impurities is that comprehensive understand and know their participation modes in drugs production. According to the
three types of the elemental impurities ICH Q3D summarized, this paper introduced the metal-mediated reactions in the process of
drug synthesis. Meanwhile, it is recommended that the concept of "Quality by Design" be implanted into the production process of
the drug substance to ensure that the level of elemental impurities meets the requirements of the Pharmacopoeia of the People's
Republic of China and guidelines.
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Table 1 Classification of elemental impurities and PDE under different administration routes

% K51 PDEpgd’)

(myilFd VES L/ON

fFCd 1 5 2 2
#r(Pb) 1 5 5 5
H(As) 1 15 15 2
K (Hg) 1 30 3 1
i (Co) 2A 50 5 3
HLOV) 2A 100 10 1
FLOND 2A 200 20 5
FECTD 2B 8 8 8
4 (AW 2B 100 100 1
HI(PA) VEK (Ir) L #k (Os) 2 (Rh) V&7 (Ru) LA (P 2B 100 10 1
fifi (Se) 2B 150 80 130
H(A) 2B 150 10 7
(LD 3 550 250 25
4 (Sb) 3 1200 90 20
A (Ba) 3 1 400 700 300
£ (Mo) 3 3000 1 500 10
i (Cu) 3 3000 300 30
B (Sn) 3 6 000 600 60
£ (Cr) 3 11 000 1100 3
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Fig.1 Synthesis of norethisterone
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Fig. 2 Synthesis of pioglitazone hydrochloride
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Fig.4 Synthesis process of isoniazid
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Fig. 6 Synthesis process of cobicistat
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Fig. 7 Synthesis process of fentanyl
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Fig. 8 Synthesis process of enalapril maleate
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Fig. 10 Synthesis process of tetrabenazine
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Fig.11 Synthesis process of arebrine mesylate
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