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1. QbD1. QbD––Scientific Product / Process Design SpaceScientific Product / Process Design Space
Product / Process: Cross Functional Teams in DEVProduct / Process: Cross Functional Teams in DEV

Dynamic process defines the productDynamic process defines the product
As knowledge of activity based on protein structure As knowledge of activity based on protein structure 
increases, integrate cross functionally (include Quality)increases, integrate cross functionally (include Quality)
Risks: Raw Materials / Intermediates Risks: Raw Materials / Intermediates –– down stream effectsdown stream effects

Risk Assessment: CPQA & CPP in DevelopmentRisk Assessment: CPQA & CPP in Development
Discrimination High/Low: Experts + Risk Assessment Discrimination High/Low: Experts + Risk Assessment 
Product: High + Clinical / Experience = Critical PQAProduct: High + Clinical / Experience = Critical PQA
Process Parameters: Critical PQA + High PP (DOE) = CPPProcess Parameters: Critical PQA + High PP (DOE) = CPP

Critical Process Parameters Critical Process Parameters –– 80/20 = 80/16/480/20 = 80/16/4
Critical Product Quality Attributes Critical Product Quality Attributes -- 1st1st
Critical Process Parameters Critical Process Parameters –– 22ndnd

Design Space Definition Design Space Definition –– Iterative CPQA / CPPIterative CPQA / CPP
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2. Design Space 2. Design Space 
Determination of Design SpaceDetermination of Design Space

Prior Scientific Knowledge / Data MiningPrior Scientific Knowledge / Data Mining
Designed Experiments (small scale DOE) Critical Designed Experiments (small scale DOE) Critical 
Product Quality Attributes / CPPProduct Quality Attributes / CPP’’ss

Animal ModelsAnimal Models
Clinical Performance (may be limited for CPP)Clinical Performance (may be limited for CPP)
Clinical Databases (across similar products Clinical Databases (across similar products -- MAbMAb’’s)s)

Design Space knowledge can be a starting Design Space knowledge can be a starting 
point for extending CPQA / CPPpoint for extending CPQA / CPP’’s across s across 
products / platformsproducts / platforms
CPPCPP’’s are the foundation for validations are the foundation for validation
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3. Quality System3. Quality System
Quality System is Essential Quality System is Essential –– Q10Q10

Quality Unit involved in DevelopmentQuality Unit involved in Development
Distinction between quality concepts and Quality UnitDistinction between quality concepts and Quality Unit

Quality Approval of DEV Plan & Quality Approval of DEV Plan & ““GateGate”” ReviewsReviews
Double Handshakes Throughout DevelopmentDouble Handshakes Throughout Development

Knowledge Management SystemKnowledge Management System
Right Approach at the Right TimeRight Approach at the Right Time

Lab Notebooks vs. Formal ProtocolsLab Notebooks vs. Formal Protocols

Development ReportsDevelopment Reports
Tiered approach to details (various levels of summary data)Tiered approach to details (various levels of summary data)

Sophisticated IT SystemsSophisticated IT Systems
DonDon’’t rely on Tribal Knowledget rely on Tribal Knowledge
Relational DatabasesRelational Databases
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4 . Industry Communications to FDA4 . Industry Communications to FDA
Development Summary ReportDevelopment Summary Report

Risk Assessment SummariesRisk Assessment Summaries
Critical vs NonCritical vs Non--critical rationale: CPQA / CPPcritical rationale: CPQA / CPP
DOE Results in support of CPPDOE Results in support of CPP’’ss

CPQACPQA’’s in the Development Sections in the Development Section
CPPCPP’’s in the Manufacturing Sections in the Manufacturing Section
Upfront Agreement Upfront Agreement –– FDA / IndustryFDA / Industry

Design Space DefinitionDesign Space Definition
QbD Pilot Program RequirementsQbD Pilot Program Requirements
MAb Platform Design Space Master FileMAb Platform Design Space Master File
Comparability ProtocolsComparability Protocols--Process/Facility ChangesProcess/Facility Changes
PAI Inspection ExpectationsPAI Inspection Expectations
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1. QbD 1. QbD –– Application PostApplication Post--approvalapproval
Design Space is a Design Space is a ““living documentliving document””
Design Space should be periodically reviewed Design Space should be periodically reviewed 
as part of the Quality Systemas part of the Quality System
Risk Assessment and growing knowledge Risk Assessment and growing knowledge 
should be used as a tool to update the Design should be used as a tool to update the Design 
SpaceSpace
DonnaDonna’’s Humpty Dumpty approach to Design s Humpty Dumpty approach to Design 
SpaceSpace

Design Space is the EggDesign Space is the Egg
Control Space is the YolkControl Space is the Yolk
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2. Design Space 2. Design Space –– Expansion Due to ExperienceExpansion Due to Experience

Design Space is dynamic, a Design Space is dynamic, a ““living documentliving document”” and and 
needs to be updated based on new experience and needs to be updated based on new experience and 
may be expanded (FDA approval)may be expanded (FDA approval)

Additional experience may find new control parametersAdditional experience may find new control parameters
Failures and investigation reports could be included in the Failures and investigation reports could be included in the 
update of Design Spaceupdate of Design Space
Operations can be adjusted within the Design SpaceOperations can be adjusted within the Design Space

Expansion of the Design Space to accommodate Expansion of the Design Space to accommodate 
operations outside Design Space is considered to be a operations outside Design Space is considered to be a 
change and needs to be reported to FDA; appropriate change and needs to be reported to FDA; appropriate 
experimentation / knowledge would be needed by experimentation / knowledge would be needed by 
firms to expand Design Space for FDA approvalfirms to expand Design Space for FDA approval
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2. Design Space 2. Design Space –– Expansion Due to Experience Expansion Due to Experience –– ContCont’’dd

Control Space is where, within the Design Space, a Control Space is where, within the Design Space, a 
firm would normally operate; operations outside the firm would normally operate; operations outside the 
Operating Space but within the Design Space should Operating Space but within the Design Space should 
be investigated but not reported to FDA as is be investigated but not reported to FDA as is 
currently done in validated processescurrently done in validated processes
Based on additional knowledge defining a robust Based on additional knowledge defining a robust 
Design Space, tests may be eliminated and Design Space, tests may be eliminated and 
specifications modified with FDA agreementspecifications modified with FDA agreement
It is It is ““comfortingcomforting”” to Industry to report changes within to Industry to report changes within 
the Design Space to FDAthe Design Space to FDA
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3. QbD Applied Across Product Class/Platform3. QbD Applied Across Product Class/Platform
Super Design Space Super Design Space –– capture family or platformcapture family or platform

Concept: Universal Platform ApproachConcept: Universal Platform Approach
Potential for restricted Design SpacePotential for restricted Design Space

Utilization of previous knowledgeUtilization of previous knowledge
PlatformPlatform
Some data still neededSome data still needed
Risk assessment specific to productRisk assessment specific to product

Certain vaccines have one process with multiple Certain vaccines have one process with multiple 
strains running across one platformstrains running across one platform
CaseCase--byby--casecase

MOAMOA
CharacterizationCharacterization
ProcessProcess

Patient specific drugs Patient specific drugs –– ultimate robust Design Spaceultimate robust Design Space
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4. QbD Implementation4. QbD Implementation
Comparability ProtocolsComparability Protocols

Change Design Space because of new facility or Change Design Space because of new facility or 
different scale; Comparability Protocol needs to be different scale; Comparability Protocol needs to be 
updatedupdated

Unit Operations Design Space easier step Unit Operations Design Space easier step 
approachapproach
Process Capability and clinical experience Process Capability and clinical experience 
determines Design Spacedetermines Design Space
Shrinking the Design Space because process Shrinking the Design Space because process 
is less robust is a dilemma for regulatory is less robust is a dilemma for regulatory 
reportingreporting
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4. QbD Implementation 4. QbD Implementation 
How do we deal with the uncertainty in Design Space How do we deal with the uncertainty in Design Space 
development?  Wedevelopment?  We’’ll deal with it the same way we ll deal with it the same way we 
dealt with it without Design Spacedealt with it without Design Space
Can data from monitoring and control within the Can data from monitoring and control within the 
Design Space be used to eliminate a specification Design Space be used to eliminate a specification 
without the requirement to submit a Comparability without the requirement to submit a Comparability 
Protocol ?Protocol ?
Use of deviation reports (with appropriate additional Use of deviation reports (with appropriate additional 
experimentation) to expand the Design Spaceexperimentation) to expand the Design Space
Leverage 20 years of data, at set point, to define (a Leverage 20 years of data, at set point, to define (a 
very narrow) Design Spacevery narrow) Design Space
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5. QbD 5. QbD –– Reduction of Regulatory Supplements Reduction of Regulatory Supplements ––
YES !YES !

Current Operational Regulatory Mechanisms  Current Operational Regulatory Mechanisms  
Comparability Protocols Comparability Protocols 

Principles are the same for all categories but vastly Principles are the same for all categories but vastly 
different scope of scientific datadifferent scope of scientific data

Cell lines Cell lines –– new IND ?new IND ?
Unit operationsUnit operations
Process parametersProcess parameters
Raw materialsRaw materials

Unit Operations Design SpaceUnit Operations Design Space
Quality Attributes Specific to Unit OpQuality Attributes Specific to Unit Op
Plus Linkage Plus Linkage to Downstreamto Downstream Unit OpsUnit Ops

SomeSome Aspects of Design Space are specific to Aspects of Design Space are specific to 
equipment and facilityequipment and facility


