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GUIDELINE ON THE SPECIFICATION LIMITS FOR RESIDUES OF METAL
CATALYSTS OR METAL REAGENTS
LR E IS BRREOBEIZOVWTORERKICETENA FF74

FRIEIRESFEET (The European Medicines Agency : EMEA) (TX W {ERESNI=A N A K7 A ik,
2008 4 3 Hizafidh, 2008 49 A ICHETT =his.

EXECUTIVE SUMMARY

The objective of this guideline is to recommend maximum acceptable concentration limits
for the residues of metal catalysts or metal reagents that may be present in
pharmaceutical substances or in drug products. A pharmaceutical substance is defined here

as a substance that is either an active pharmaceutical ingredient or an excipient.

The metals addressed in this guideline are normally used as process catalysts or reagents
during the synthesis of pharmaceutical substances. Their use may lead to residues in the
final pharmaceutical substance, and consequently in the final drug product. Such metal
residues do not provide any therapeutic benefit to the patient and should therefore be
evaluated and restricted on the foundation of safety- and quality-based criteria. The

guideline may be updated to include other metal residues in due course

This guideline classifies metal residues into three categories based on their individual
level of safety concern and sets concentration limits. The limits are based on the maximal
daily dose, duration of treatment, and administration route of the drug product as well as
the permitted daily exposure (PDE) of the metal residue. The guideline also includes
recommendations on testing strategies, analytical procedures and reporting levels in

pharmaceutical substances or drug products.
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4, MAIN GUIDELINE TEXT

4.1 Classification

The term tolerable daily intake (TDI) is used by the International Program on Chemical
Safety (IPCS) to describe exposure limits of toxic chemicals, whereas the term acceptable
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daily intake (ADI) is used by the World Health Organization (WHO) and other national and
international health authorities and institutes., Following the ICH Q3C guideline on
residual solvents, a ‘new term was chosen to avoid confusion of terms and their meaning.
As for the ICH Q3C guideline, the new term is called the Permitted Daily Exposure (PDE).
For the purpose of this guideline, the PDE is defined as the pharmaceutically maximum
acceptable exposure to a metal on a chronic basis that is unlikely to

produce any adverse health effect.

4. FRHA FFALTFAL

4.1 HH

ER (e R LS8 (IPCS) TiX, [Tolerable Daily Intake(TDD) ) &5 fiEAMV6ATH
N, —F, HREEEMWHO), F O E R OEBRE 2RI LR IE T BER k72 &3,
lAcceptable Daily Intake(ADI)] &) HEEZHWTWS, REAEGHIZHET S ICH Q3C A4 FZ A
vo#%ilc, AELFORKORILLET RS "Ly HAEMMEREh, ICHQCHA F74
2B LT, & LV VHIEIX (Permitted Daily Exposure(PDE) | Thot=. ZOHA FI4 O EHK
LT, BECEOL RERBLRIZSLVEAND, BENIERKGFEOTEIER~DREL
LTPE%XERBLAVWSZE L LT,

Metal residues should be evaluated for their potential risk to human health and placed

into one of the following three classes:

Class 1 Metals: Metals of significant safety concern. This group includes metals that are
known or suspect human carcinogens, or possible causative agents of other significant
toxicity.

Class 2 metals: Metals of low safety concern. This group includes metals with lower toxic
potential to man. They are generally well tolerated up to exposures that are typically
encountered with administration of medicinal products. They may be trace metals required
for nutritional purposes or they are often present in food stuffs or readily available
nutritional supplements.

Class 3 metals: Metals of minimal safety concern. This group includes metals with no
significant toxicity. Their safety profile is well established. They are generally well
tolerated up to doses that are well beyond doses typically encountered with the
administration of medicinal products. Typically they are ubiquitous in the environment or

the plant and animal kingdoms
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4.2 Exposure Limits

A general set of safety based limits is defined for residues of each particular class of
metals, taking into account the route of administration.

Table 1 provides information on acceptable PDEs and concentration limits for residues of
the currently included fourteen metals following oral, parenteral and/or inhalation
exposure, The metals that are currently included in Class 1 are further subdivided into
three subclasses called class 1A, 1B and 1C. The exposure limits in class 1A (platinoids)
and 1C relate to the individual metals, whereas the exposure limits in class 1B (also
platinoids) relate to the total amount of the listed metals. For the platinoid metals in
class 1B, a conservative approach was adopted because the currently available toxicity
data is rather limited. Therefore the indicated limit for Class 1B is the limit for the
total amount of these platinoid metals that, based on the used synthesis procedures, is

anticipated to be present.
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Table 1: Class Exposure and Concentration Limits for Individual Metal Catalysts and Metal

Reagents
Oral Exposure Parenteral Exposure Inhalation
exposure ~
Classification
PDE Concentration PDE Concentration PDE
(ngday) (ppm) (ng'day) (ppm) (ng/day)
Class 1A: -0 *
Pt. Pd 100 10 10 1 Pt: 70
Class 1B:
Ir, Rb, Ru, Os 100%* 10%* 10**  Ead
Class 1C: Ni: 100
Mo, Ni, Cr, ¥V
Metals of significant safety 250 25 25 25 Cr(VI): 10
concem
Class 2:
Cu, Mn 2500 250 250 25
Metals with low safery concem
Class 3:
Fe,Zn
Metals with minimal safety 106m ey 1309 Wt
concern

* see section 4.4 and the respective monographs, Pt as hexachloroplarinic acid

** Sybclass limit: the toral amount of listed metals should not exceed the indicated limit

4.5 Batch Results, Testing Frequency and Deleting of a Test from the Specification

If synthetic processes are known or suspected to lead to the presence of metal residues
due to the use of a specific metal catalyst or metal reagent, element specific assays
should be undertaken to determine the actual amount of these metal residues, particularly

during the development of the synthetic process.

HEOLBMESLERRELEATI LI, 2RARVITFET S EHLATVD, ELER
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If the synthetic or manufacturing processes have shown to result in the removal of a
potential metal residue, routine testing of that metal residue may be replaced by non-
routine (skip) testing. A metal residue can be considered adequately removed if, in 6
consecutive pilot scale batches or 3 consecutive industrial scale batches less than 30 %
of the appropriate concentration limit was found. A change from routine to non-routine

testing does not mean that the test may also be deleted from the specification.
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Only for class 3 metals, the test may be deleted from the relevant specification if the
drug product manufacturer sufficiently demonstrates that the adequate removal of the metal

residue from the pharmaceutical substance or the drug product is guaranteed
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