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, Specification

* Defined in ICH Q6A as:

— “..alist of tests, references to analytical procedures, and appropriate acceptance
criteria, which are numerical limits, ranges, or other criteria for the tests described. It
establishes the set of criteria to which a drug substance or drug product should
conform to be considered acceptable for its intended use

* Universal tests described in ICH Q6A for drug substance

* Set Specifications (acceptance criteria) for:
— Active Pharmaceutical Ingredient (API)
— Specifications for starting materials, intermediates, reagents and solvents
— Drug Product
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Typical Tests: Drug Substance Specifications
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CMC Regulatory Requirements

* Regulations emphasize the CMC information needed as drug development
progresses under an IND

¢ The specifications set depends on:
— Phase of investigation
— Dosage form
— Duration of study
— Patient population
— Manufacturing knowledge
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Steps to Setting a Specification
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Supporting Information for Specification
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Universal Tests

Identity

¢ The structure of the Drug Substance (API) must be proven and controls must be used in
the manufacturing process to ensure that the same structure is obtained in every batch

* The types of techniques or combination of techniques that may be required to fully
elucidate the structure depends on the nature of the drug substance e.g. IR, Raman,
HPLC

* Isitsalt? Identity test should be specific

Appearance

* State of the material: powder (solid), liquid, suspension, solution
* Color of the material: white, off-white, pale yellow, clear
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Assay and Purity

Assay of the Drug Substance
— Validated stability-indicating
* Well-controlled manufacturing processes
* Container Closure System
* Stability (Expiration Dating Period)

Chemical purity 1

(process impurities, degradation products, leachables from container closure system, etc.)

* Assay: should be stability indicating. May be non-specific, e.g. titration, but need to
achieve overall specificity, e.g. non-specific assay plus suitable related substances test.

* The assay in the release specifications is + 5% of the 100% (i.e. 95.0-105.0%) for initial
Phases
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What is an impurity?

— Any component of the drug substance that is not the chemical entity defined as
the new drug substance (ICH Q3A)

— Organic impurities (process- and drug related, e.g., starting materials, by-products,
intermediates, degradation products, reagents, catalysts)

* enantiomeric impurities:

If DS is predominanEIy one enantiomer, a test for chiral purity or enantiomeric
impurity may be required.

Multiple chiral centers - tests for diastereomeric impurities need to be
considered.

— Inorganic impurities (heavy metals or other residual metals, inorganic salts,
reagents)

— Residual solvents
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Impurities More Toxic than Drug
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Impurities

* Generally limits are based on levels qualified in non-clinical toxicology study

* DS specifications include acceptance criteria for
— Individually specified for impurities (if above the ICH qualification threshold 0.15%)
— Total impurities

* Specific Criteria based on allowable concentrations and dose for potential or known
genotoxic impurities

* Related compounds: need limits on
— specified (identified and unidentified *),
— unspecified (individual unknowns), and
— total related compounds.

*specified unidentified = structurally unidentified. It is identified in the specs by means of
e.g. RRT (relative retention time).
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Thresholds for impurities in API
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Specification
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Impurities
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Residual Solvents

Assigned to different classes based on their toxicity

Each class is assigned a specific permitted daily exposure

Class 1: Solvents to be Avoided

Class 2: Solvents to be limited

Class 3: Solvents with low toxic potential

Solvents that are specified:

Used in last step

Prior to the last step

Class | Specify Specify if detected

Class Il | Specify Specify if >10% of the ICH
Q3C limit (option 1)

Class Ill | Not specified if controlled to less than 0.5%. Control

by Loss on Drying test permissible.
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Residual Solvents
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Guiding Principles for Drug Substance Specifications
Part 1
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