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forward to the final P}PL. these impurities must be qualified
ate t@xi?gl'(}gi(:ﬂlt gtudles 1f th?y ﬂrgabﬂve a certain level (also, any potential
genetoxic impurities must be 1dentified and well-controlled with sensitive ana.
lytical mef_hﬂdﬁ)- Diff_erent lots from the same manufacturer and/or lots of key
-aw materials from different manufacturers are usually tested.

In the following example, the importance of determining the quality of the
key raw material is highlighted. Trimethoprim (TMP) (2-4-diamino-5-(3.4,5-
trimethoxybenzyl)pyrimidine) is an antibacterial, folic acid antagonist that is
usually used with sulfamethoxazole as a treatment for urinary tract infections.
Shown in Figure 8-1 is one synthetic scheme of TMP [1]. The starting mater-
ial that is used is 3,4,5-trimethoxy benzaldehyde (a key raw material). Depend-
ing on the quality of this key raw material, the impurities from this starting
material may further react in the subsequent synthetic steps (downstream
chemistry) at the benzaldehyde functionality to produce undesired synthetic
by-products. TMP manufactured by five different manufacturers from three
countries of origin were analyzed by the same HPLC ch'mmataigraphlc
method; two impurities, Impurity 1 and Impurity 2, were found 1n multiple lots
of TMP, and the levels depended upon the country of origin (Figure 8-2). [2]-

in the appropri-
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7 IMPU RITY IDENTIFICATION
4.

A critical aspect of drug development is the control and identification of impu

Stiesin the acti{ve phlar'maceutlcal i_ngrE,t:‘lient: Regulamr}f requirements dictate
- ontrol of impurities and ?he 1q§nt1ﬁcat10n3 where possible, of impurities
bt exceed 0.1% [:4.0—42].Th_e 1den_t1f'1cat10n of these impurities provides infor-
mation mward_ their potential anu:lty. Impurities in the drug substance can
originate from 1n¢ﬂmplet§ reactions, over-reactions, and side reactions and can
Jlso originate from impurities in starting materials, reaction solvents, catalysts,
or residual solvents. Impurities may also occur as a result of degradatign:
Common degradation pathways are hydrolysis, dehydration, oxidation, dimer-
ation, or a combination thereof. Delineation between process related and
degradation impurities is not always possible. Impurities may be organic or
jnorganic in nature. Inorganic impurities may originate from the counterion if
the drug substance 1s 1n salt form. from reaction vessels, filters, adsorbents, and
fubing, and also from catalysts and inorganic reagents used in the synthesis.
Control of impurities that appear in the drug substance is not only undertaken
at the final isolation step but also through control of impurities in raw mate-
rials, intermediates, and solvents and at critical synthetic steps. \ﬂj’henevﬁtf pos-
sible, the level of impurities originating from the starting materials should be
imited by in-process controls rather than at the final step. Chromatography
a8 a consequence of its selectivity and precision i« an excellent tool for the
Monitoring of impurities. : g
- The identiﬁcat?ﬂn of process-related impurities can gltlmgtely leac;l ::1 255
Cidation of their mechanistic pathways. The first step in this proces <
determinat; : : :+ies using tools such as NMR or L
on of structures for the 1mpurities b
MS. With an elucidated structure, one can then attempt to propose a me=r
nism for ; : .1 ie0 the synthetic Steps that lead to 1S
I its formation and to identity the SY] - ulate synthetic
formatjop This information can then be utilized to Hggﬂ-fm recrystalliza-
nditions 50 as to minimize its formation or develop © c1
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