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BRIEFING

(1086 Impurities in Drug Substances and Drug Products, USP 37 page 828. As part
of an ongoing monograph modernization initiative, the United States Pharmacopeial
Convention (USP) is updating this general chapter, { 1086) Impurities in Drug Substances

and Drug Products, and proposing a new chapter, { 476) Organic Impurities in Drug
Substances and Drug Products, which addresses organic impurities testing for articles with

monographs in relevant USP compendia. { 1086 ) has been updated to align it with current
scientific and regulatory standards and to help ensure the appropriate control of organic

impurities and degradation products in drug substances and drug products. In addition to

providing updated general guidelines, { 1086 ) introduces definitions and a decision tree for
addressing impurities associated with drug substances and drug products. These new

resources should assist the user who may have questions related to implementation of { 476

). Over time, ( 466) Ordinary Impurities may be used less frequently and may be
withdrawn.

Additionally, minor editorial changes have been made to update the monograph to current
USP style.

(GCPA: A. Hernandez-Cardoso.)
Correspondence Number—C133392

Comment deadline: July 31, 2014

(1086 ) IMPURITIES IN DRUG SUBSTANCES AND DRUG PRODUCTS

Change to read:
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*INTRODUCTION

This general information chapter provides guidance regarding impurities that may be present
in drug substances and drug products (see Appendix 1: Definitions and Appendix 2:
Additional Sources of Information and Guidance for further information).

Because of scientific and technological advancements, impurity measurements and control
strategies continue to evolve. These changes, in combination with advancements in the field
of toxicology, have contributed to the evolution of regulatory and compendial standards for
the control of impurities in drug substances and drug products.

Manufacturers should consider the chemical characteristics and safety aspects of impurities
when they identify and classify impurities in a drug substance or drug product. They should
list impurities in specifications for the drug substance and drug product, and should describe
the analytical procedures used to identify and quantify these impurities. Analytical procedures
should be validated and demonstrated to be suitable for the detection and quantitation of

impurities (for additional information, see Validation of Compendial Procedures { 1225)).

For impurities that are known or suspected to be highly toxic (e.g., genotoxic) or that produce
undesired pharmacological effects, the quantitation/detection limit of the analytical
procedures should be commensurate with the acceptance criteria. However, analytical
procedures should be developed for those impurities at levels NMT the identification
threshold.

DRUG SUBSTANCE

Acceptance criteria for impurities in drug substances should be based on chemical
characteristics and safety considerations. As such, acceptance criteria for organic and
inorganic impurities and residual solvents should be established for drug substances.

Impurities in drug substances are classified into the following three categories: 1) organic
impurities (process- and drug-related), 2) inorganic impurities, and 3) residual solvents.

Organic impurities can arise during the manufacturing process and/or storage of the drug
substance. They can be identified or unidentified, volatile or nonvolatile, and may include the
following:
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Starting materials

Byproducts

Intermediates

Degradation products
Reagents, ligands, and catalysts
Residual solvents
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Inorganic impurities can result from the manufacturing process. They are usually known and
identified, and may include the following:

Reagents, ligands, and catalysts

Heavy metals or other residual metals
Inorganic salts

Other materials (e.qg., filter aids, charcoal)

hwnN R

The control of inorganic impurities is defined in chapters Elemental Impurities—Limits { 232
), Elemental Impurities—Procedures { 233, and Residue on Ignition { 281 ). Additional
information in Plasma Spectrochemistry { 730) and lon Chromatography { 1065} may also
be of value. The control of residual solvents is described in Residual Solvents { 467 ).

Organic impurities in drug substances are often specific to the manufacturing process and
starting materials. Drug substances manufactured by alternative processes should be
evaluated to ensure that a different synthetic route does not introduce any new impurities that
are not described in the monograph. When new impurities are identified, the manufacturer
should inform USP and provide additional tests and acceptance criteria to be applied to the
applicable monograph.

Impurities in drug substances may need to be reported, identified, and/or qualified. A
threshold-based approach as described in ICH Q3A, shown below in Table 1, is used for the
reporting, identification, and/or qualification of impurities. Thresholds are based on the
amount of drug substance administered per day. Higher thresholds may be applied if
scientifically justified. Lower thresholds may be appropriate if the impurity is unusually toxic.

Table 1. Drug Substance Impurity Thresholds

Impurity Thresholds
Maximum daily dose <29 22g
Reporting 0.05% 0.03%
Identification 0.10% (1.0 mg)? 0.05%
Quialification 0.15% (1.0 mg)? 0.05%
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2 The total daily intake in parentheses applies if it is lower than the calculated value.

DRUG PRODUCT

Potential sources of organic impurities in drug products include the following:
. Residual impurities from the drug substance
. Degradation products
. Extractables and leachables
. Impurities present in, or derived from, excipients

Organic impurities in drug products should be controlled. This chapter addresses only those
impurities in drug products that are classified as degradation products of the drug substance
or reaction products of the drug substance with excipients and/or the primary container
closure—collectively referred to as “degradation products” in this chapter.

In addition to degradation products, elemental impurities (see { 232)) and residual solvents
(see (467)) are also to be controlled in drug products.

Generally, drug substance-related process impurities present in the drug product need not be
monitored or specified in the drug product unless they are also degradation products.
Principles of setting acceptance criteria for degradation products in drug products are
discussed in ICH and Food and Drug Administration (FDA) guidances for new drug
application (NDA) and abbreviated new drug application (ANDA) products.

A threshold-based approach as described in ICH Q3B (R2 or current version), shown below
in Table 2, is used for the reporting, identification, and/or qualification of impurities.
Thresholds are based on the amount of drug substance administered per day. Higher
thresholds may be applied if scientifically justified. Lower thresholds may be appropriate if the
degradation product is unusually toxic.

Table 2. Drug Product (NDA & ANDA) Degradation Product Thresholds

Degradation Product Thresholds
Maximum daily >100 mg-1
dose <1 mg 1-10 mg |>10-100 mg g >1-2 g >2 ¢
Reporting 0.10% 0.10% 0.10% 0.10% 0.05% |0.05%
1.0%or5 | 0.5%o0r20| 0.2% or2 0.2%o0r2 | 0.2% or 2
Identification® ug TDI ug TDI® mg TDI% mg TDI> | mg TDI® [0.10%
1.0% or 50 | 1.0% or 50 | 0.5% or 200 | 0.2% or3 | 0.2% or 3
Qualification? ug TDI2 ug TDI® ug TDI2 mg TDI® | mg TDI® ]0.15%
2 Lower threshold may be appropriate for toxic impurities.
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b Whichever is lower, calculated value or Total Daily Intake (TDI). “

Similar principles may be applied to set thresholds and acceptance criteria for degradation
products in drug products not discussed in ICH or FDA guidances [e.g., those for over-the-
counter (OTC) drug products]. Degradation products in these drugs may also need to be
reported, identified, and/or qualified. Thresholds should be justified based on historical
information such as drug product stability and safety data, as well as the amount of drug
substance administered per day. Higher thresholds may be applied if scientifically justified.
Lower thresholds may be appropriate if the degradation product is unusually toxic.

Measurement of drug product impurities can be a challenging aspect of pharmacopeial
standards-setting for products containing multiple drug substances and complex excipients
(e.g., OTC products). The use of placebo products as controls in stability studies may aid in
the deconvolution of chemical changes that could be related to flavors and dyes rather than
the drug substance. For drug products that contain multiple drug substances, it is appropriate
to quantify unidentified degradation products based on the drug substance present in the
highest dose (i.e., to obtain the lowest threshold value).

The decision tree for impurities in drug substances and drug products (Figure 1) provides
guidance regarding control of impurities, including organic impurities that may be present in
drug substances and drug products.

Technical factors (e.g., the manufacturing process, a low drug substance-to-excipients ratio,
or the use of excipients of animal or plant origin) may also be considered as part of the
justification for selection of alternative thresholds based on manufacturing experience with
the commercial process. However, acceptance criteria should not be based solely on process
capability.

In cases of complex impurity profiles, it may not be feasible to resolve each impurity
individually. Limits on combinations of impurities may be established, as appropriate.
Manufacturers also can consider the use of multiple analytical procedures.
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Figure 1. Decision tree for control of organic impurities in drug substances and drug products.

APPENDIX 1: DEFINITIONS

Degradation product: An impurity resulting from a chemical change in the drug substance
brought about during manufacture or storage of the drug product by the effect of, for
example, light, temperature, pH, or water, or by reaction with an excipient or the primary

container—closure system.

Extraneous contaminants (foreign substances): An impurity that arises from any source
extraneous to the established manufacturing process and that is introduced by contamination

or adulteration.
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Identified impurity/degradation product: An impurity or degradation product for which
structural characterization has been established.

Identification threshold: A limit above which an impurity should be identified.

Impurity: For a drug substance, any component of the drug substance that is not the
chemical entity that is defined as the drug substance; for a drug product, any component of a
drug product that is not the drug substance or an excipient in the drug product.

Qualification: The process of acquiring and evaluating data that establish the biological
safety of an individual impurity or a given impurity profile at the level(s) specified.

Qualification threshold: A limit above which an impurity should be qualified.
Reporting threshold: A limit above which an impurity should be reported.

Specified impurity/degradation product: An impurity or degradation product that is
individually listed and limited with a specific acceptance criterion in the drug substance or
drug product specification. A specified impurity or specified degradation product can be either
identified or unidentified.

Unidentified impurity/degradation product: An impurity or degradation product for which a
structural characterization has not been achieved and that is defined solely by qualitative
analytical properties (e.g., chromatographic retention time).

Unspecified impurity/degradation product: An impurity or degradation product that is
limited by a general acceptance criterion, but not individually listed with its own specific
acceptance criterion, in the drug substance or drug product specification.

APPENDIX 2: ADDITIONAL SOURCES OF INFORMATION AND GUIDANCE

. ICH. Q3A(R2) Impurities in new drug substances. 2006.
http://www.ich.org/fileadmin/Public_Web_Site/ICH_Products/Guidelines/Quality/Q3A_F
Accessed 24 January 2014.

. ICH. Q3B(R2) Impurities in new drug substances. 2006.
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guid
Accessed 24 January 2014.

. FDA. Guidance for industry. NDAs: impurities in drug substances. 2000.
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guid
Accessed 24 January 2014.

. FDA. Guidance for industry. ANDAs: impurities in drug products. 2010.
http://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatorylnformation/Guid
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Accessed 24 January 2014.

. Impurities in Drug Substances and Drug Products { 1086 ). USP. In: USP37-NF32.
Rockville (MD): United States Pharmacopeial Convention; 2014. pp. 828-831.

. Consumer Healthcare Products Association. Your health at hand book: guide to OTC
active ingredients in the United States. 2010.
http://www.yourhealthathand.org/images/uploads/Your Health at Hand Book.pdf.
Accessed 24 January 2014.

m1S (USP38)

Auxiliary Information - Please check for your question in the FAQs before contacting USP.

USP37-NF32 Page 828
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