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CMC Regulatory Requirements

The amount of information needed to set specifications depends on:
— Phase of investigation

— Dosage form

— Duration of study

— Patient population

— Amount of information otherwise available

The emphasis in an initial Phase 1 CMC submission should generally be placed on
providing information that will allow evaluation of the safety of subjects in the
proposed study
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Appearance

* Description: color, shape, size, solution, lyophile etc
— Egtablet: a pink, opaque, round, bioconvex, film-coated tablet
— Eg capsule: gray, opaque, size #1, hard gelatin capsule
— Eg solution: clear, colorless solution, essentially free of particulate mstter by visual
inspection
— Eglyophile: white to pale yellow whole or fragmented cake in a vial
* Identity of the drug substance in the drug product (retention by HPLC and spectroscopic)
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Strength (Potency/Assay)

The drug product needs to contain the required amount of drug substance
* Assay of the Drug Product

— needs to be selective for the drug substance without interference from excipients,
impurities, or degradants

— Well-controlled manufacturing processes
— In-Process Blend Uniformity
— Uniformity of Dosage Units
— Container Closure System
— Stability (Expiration Dating Period)
— Limit is usually £10% of label claim
* eg 10 mg tablet assay specification would be 9-11
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Specification Parameters - Assay

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 of drug product is + 5% of the label claim
(i.e. 95.0-105.0%).
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What is an impurity in drug product?

Any component of the drug product that is not the drug substance or an excipient
in the drug product

Degradation products of the drug substance

Reaction products of the drug substance with excipients and/or with immediate
container/ closure system
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Thresholds for degradation products in FPP

Maximum Daily Dose™ Threshold™*
<lg 0.1%
>lg 0.05%

TIdentification Thresholds

Maximum Daily Dose™ Threshold™*
<1 mg 1.0% or 5 pg TDI whichever is lower
1meg-10me 0.5% or 20 pg TDL whichever is lower
£ ) 0.2% or 2 mg TDI. whichever is lower
~2g 0.10%

Qualification Thresholds
Maximum Daily Dose® Thresliold**
1.0% or 50 pg TDI. whichever is lower
0.5% or 200 png TDI. whichever is lower

mmm—) 0.2% or 3 mg TDI, whichever is lower
0.15%
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Specification Parameters - Related substances

Any impurity

* > reporting threshold — should be reported

* > Identification Thresholds (IT) — should be Specified

* Unspecified (individual unknowns) < Identification Thresholds (IT)
* > Qualification Thresholds (QT) — should be qualified

Qualification of limits: adopt limit < QT, or qualify:
* Level present in a product used in safety and/or clinical studies (ICH Q3)

* If a limit refers to a significant metabolite, it is considered qualified (confirm it is a metabolite).
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Tests for Solid Oral Dosage Forms

Dissolution

Hardness/friability (usually performed as an in-process test)
Uniformity of dosage units (drug content) N
Water content

Microbial Purity
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Dissolution

Dissolution is considered product-specific. The method and limits should be appropriate for the
proposed product.

The limits should be expressed as “Q”, which also implies three stage testing as per harmonized texts.
Ideally the stages are expressed in the specs (i.e. S1 all individual values > Q+5%)
There should be a discussion if the time is > 45 minutes.

— Single time-point

— Sample usually taken between 30 min and 45 min

— Qbetween 75% and 80% dissolved 3

— Typical acceptance criteria 75Q in 45 mins

+ (tighter as development progresses to 80Q in 30 mins)

— Discrimination is important if dissolution rate affects, bioavailability, or manufacturing changes
affect dissolution rate
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Uniformity of Dosage Units

* Content uniformity: a test and limit for content uniformity is required for each API
present in the drug product at < 5 mg or < 5% of the weight of the dosage unit

Uniformity of split portions: content uniformity requirement applies to tablets containing
< 5mg or 5% of DS per portion

—on a one-time basis and does not need to be added to the specifications
For example, 10mg tablets
* splitinto 2 portions, each portion contains 5mg — mas uniformity

* into 4 portions, each portion contains 2.5mg — content uniformity
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Ex: Oral Solid Dosage Phase | Specification

m Proposed Acceptance Criteria

Description

Identification

Assay

Degradation Products

Uniformity of dosage units
Water Content

Dissolution

Describe color, shape and dosage form

Conforms to standard. For HPLC-based methods:
“The retention time and UV absorption conforms to
the standard”

90.0-110.0%

Individual Unspecified Impurities 0.2%
Total Impurities NGT 2.0%

Complies with USP<905>

Report results

75Q in 60 minutes
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Tests for Parenteral Products

« Sterility
* Endotoxins

¢ Particulate Matter
e pH

* Osmolality

* Extractable Volume
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Ex: Parenteral Product Phase | Specification

m Proposed Acceptance Criteria

Appearance Clear to opalescent, colorless to pale yellow liquid. Few
particulates may be present.

Particulate Matter Complies

Assay 90.0-110.0%

Degradation Products Individual Unspecified Impurities 0.2%
Total Impurities NGT 2.0%

Sterility Must comply with USP requirement

Bacterial Endotoxin NGT 2 EU/mg active

Extractable Volume NLT 4.0 mL

pH Report results

Osmolality Report results mOsm/kg
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Guiding Principles for Drug Product
Specifications
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Discovery Commercialization
Target First Human Dose Side Effects Pivotal Trial Market Approval
Identification Development Effectiveness Validation Patients
Lead Generation Determine safety Process Scale-up Edge of failure Continuous
Optimization Establish dose Robustness Design Space Improvement

Safety Studies

File IND/CTA





