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Introduction and Outline

 Quality Control Definition
 Critical Quality Attributes
 QC Components
 Common Pitfalls
 Resources
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What is Quality Control
Quality System Component
Function to generate laboratory data demonstrating that your Drug 
Product has been manufactured in compliance with GMP.
Includes testing of:
 utility & EM samples 

 raw materials

 in-process samples

 Drug Substance (DS)

 Drug Product (DP)

Tests must be suitable and capable of ensuring DS & DP Critical Quality 
Attributes.
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Critical Quality Attributes

 CQA’s are physical, chemical, biological, or microbiological properties or 
characteristics that should be within an appropriate limit, range, or distribution 
to ensure the desired product quality.

 CQA’s demonstrate SISQP
Safety Does no harm 
Identity Is what it’s supposed to be
Strength Sufficiently potent
Quality Meets specified requirements
Purity Free of contamination 

 CQA’s established in Target Product Profile (TPP)
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Manufacturing Process
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Product Meet specifications?

Meet Specs?
Answer with Laboratory Data
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Reliability of the Manufacturing Process

In process

Drug Substance

Drug Product

Harvest
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Laboratory Data

 Used to establish whether the product meets specifications
 Used to establish whether the subprocesses are reliable
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Key Considerations

 Manufacturing GMP products needs to be CONSISTENT so that each 
vial represents all the vials in the lot.

 When doing testing, need to ensure the validity and credibility of the 
testing are maximized.

 How do we know laboratory data are reliable? 
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General Testing Requirements

 Establish written specifications, standards, sampling plans, procedures 
(including changes) 
 Must be scientifically sound, suitable and reliable

 Include a description of sampling and testing procedures

 Document activities at the time they are performed

 Deviations must be recorded and justified

 Determine conformance to established specifications

 Test samples must be representative and identified

 Use equipment calibrated at suitable intervals per written program

 Maintain suitable sample retains
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Master Specification



12

Acceptance criteria

 Test dependent
 Safety tests could have limits established by Regulatory Authorities (e.g. sterility, 

endotoxin)

 Industry established limits, such as level of purity for a protein or mAb product.

 Established based on data and scientific analysis obtained during 
process development
 Cell-based assays have high level of variability

 Data are limited in early development
 Report results discouraged

 % of standard, wide range 
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Assay Validation and Qualification

 Validation confirms assay capabilities: method studied is well-defined, 
specific assay capabilities have pre-defined acceptance criteria 
included in validation protocol.

 Validation usually not required at the initial stages of drug 
development.

 Qualified assay: well-controlled
 Measures method performance capabilities

 Demonstrates suitability for intended purpose and is reproducible
 Standards, positive and negative controls
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Product release

 Cumulative review of manufacturing records and other relevant 
information
 Procedures were followed

 Product tests were performed appropriately

 Acceptance criteria were met

 Unexpected results (also referred to as OOS, OOT) must be 
investigated
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Investigation of Unexpected Results

 Unexpected result cannot be discarded or dismissed (no testing into 
compliance)

 US vs Barr Laboratories: FDA issued Guidance (2006)
 Establish and follow a written procedure
 Investigation concludes a test error was performed; result is invalid

 Investigation concludes no test error was performed; result is valid indicates 
production error
 Execution error

 Process error

 Valid results failing to meet specifications          batch rejection
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Example Certificate of Analysis
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Stability

 FDA ‘recommend  [=require] initiation of a stability study using 
representative samples of the phase 1 investigational drug to monitor 
the stability and quality of the phase 1 investigational drug during the 
clinical trial’

 Subset of Drug Product release tests performed that are stability 
indicating assays

 Establish Stability Program that follows Regulatory Guidance 
documents

 Conducting stability on engineering batch(es) can help speed IND 
submission without compromising Product Quality
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Common Pitfalls

 Consider product characterization in early stages of development
 Tests will be needed as process development is performed in addition to 

demonstrating product quality

 Function of biological product worthy of particular focus

 Establish suitable standards and document changes along with 
rationale as development proceeds

 Establish MS early in development
 Specifications are expected to tighten as product development 

proceeds
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Common Pitfalls II

 Ensure adequate samples are taken for in-process & product testing 
including retains
 Include Bill of Testing in BR

 DS/DP test results should be scientifically sound (e.g. purity of DP 
shouldn’t be >> DS) 

 Product testing alone is insufficient to demonstrate controlled manufacture 
of product in compliance with appropriate GMPs

 Seek early feedback from FDA on adequacy of proposed MS for DS, DP, 
and Stability Program 
 Present plans in FDA submission and ask for their agreement (they’ll tell 

you if they don’t!) don’t ask FDA to tell you what testing should be done.
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Resources

 ICH Guidance Q8 (R2) Pharmaceutical Development
 ICH Q6B Specifications: Test Procedures and Acceptance Criteria for 

Biotechnology/Biological Products 
 FDA Guidance for Industry: CGMP for Phase 1 Investigational Drugs
 FDA Guidance: Analytical Procedures and Methods Validation for Drugs & 

Biologics
 FDA Guidance: Content and Format of Investigational New Drug 

Applications (INDs) for Phase 1 Studies of Drugs, Including Well-
Characterized, Therapeutic, Biotechnology-Derived Products
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Resources II

 FDA Guidance:  Investigating Out-of-Specification (OOS) Test Results 
for Pharmaceutical Production

 ICH Guidance Q1A: Stability Testing of New Drug Substances & 
Products

 ICH Guidance Q1E: Evaluation of Stability Data
 ICH Guidance Q5C: Stability Testing of Biotechnological & Biological 

Products
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