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CBER’s Biological Products: Unique Issues

•	• Broad range of product types and manufacturing technologiesBroad range of product types and manufacturing technologies
•	• Complexity of manufacturing facilities/materials, processes andComplexity of manufacturing facilities/materials, processes and 

productsproducts
•	• Often difficult to characterize, need for extensive process contOften difficult to characterize, need for extensive process controls, productrols, product 

and intermediate testing, personalized mediciand intermediate testing, personalized medic neine
•	• Made using, derived from or are living cells, organisms or tissuMade using, derived from or are living cells, organisms or tissueses 
•	• Multiple mechanisms ofMultiple mechanis action (not always predictable)ms of action (not always predictable)

•	• New technologies and productsNew technologies and products –– high visibility/interest, complexhigh visibility/interest, complex 
risksrisks 

•	• Highest public concern for safety of critical products often givHighest public concern for safety of critical products often given toen to 
healthy individualshealthy individuals –– vaccines (235 million), blood (30 mill), tissuesvaccines (235 million), blood (30 mill), tissues 
(>1 mill)(>1 mill)

•	• Unique roles in health care and national preparedness (pandemic,Unique roles in health care and national preparedness (pandemic,
war/disaster, counterterrorism)war/disaster, counterterrorism) 

•	• Market incentives and, as a result, infrastructure, frequently wMarket incentives and, as a result, infrastructure, frequently weakeak 
for preventive measures, emerging technologies and diseases,for preventive measures, emerging technologies and diseases, 
including many orphan and sole source productsincluding many orphan and sole source products



Major 2007 – (2008) Initiatives


•• Pandemic/emerging threat preparednessPandemic/emerging threat preparedness
•• Enhanced product safety: interdisciplinary safetyEnhanced product safety: interdisciplinary safety

teams + new approaches to datateams + new approaches to data
•• Improve manufacturing and product qualityImprove manufacturing and product quality 
•• Product testing and assay developmentProduct testing and assay development

organization, laboratories & quality initiativeorganization, laboratories & quality initiative
•• Innovative, safe, and effective products to patients
Innovative, safe, and effective products to patients 

–– including Tissue Engineering Team, Critical
including Tissue Engineering Team, Critical
Path, Research Management
Path, Research Management 

•• Strengthening human and organizationalStrengthening human and organizational 
resourcesresources

•• Global harmonization and collaborationGlobal harmonization and collaboration
•• PDUFA and FDARAPDUFA and FDARA



CBER’s Safety Teams


•	• Tissue (2004), Blood (2006), Vaccine (2007)Tissue (2004), Blood (2006), Vaccine (2007)
•	• Multidisciplinary and collaborativeMultidisciplinary and collaborative –– each includes product,each includes product,

manufacturing, safety, clinical, compliance, and communicationmanufacturing, safety, clinical, compliance, and communication
expertsexperts –– all share common dataall share common data

•	• Meet at least monthly, IOD participates, entire team also meetsMeet at least monthly, IOD participates, entire team also meets
quarterly with Center Director/Deputyquarterly with Center Director/Deputy –– can be immediatelycan be immediately
convened in any emerging/urgent situationconvened in any emerging/urgent situation

•	• Structured interfaces with ORA, CDC, others as appropriateStructured interfaces with ORA, CDC, others as appropriate
•	• Goals/accomplishments:Goals/accomplishments:

•	• Proactively and rapidly identiProactively and rapidly i fy and address significant ongoindentify and address significant ongoing
and emergent safety issuesand emergent safety issues

•	• Serve as focus for developing and implementing longer termServe as focus for developing and implementing longer term
priorities, innovative practices and collaborations, and qualitypriorities, innovative practices and collaborations, and quality
improvementimprovement

•	• Enhance internal and external communication and collaborationEnhance internal and external communication and collaboration 
(including public, rest of FDA, CDC, HRSA,
(including public, rest of FDA, CDC, HRSA,
international/WHO etc.)
international/WHO etc.)





QBD and Benefits

•	• Successful Application of QBD and resulting benefitsSuccessful Application of QBD and resulting benefits

(regulatory flexibility) depend upon:(regulatory flexibility) depend upon: 
•	• Systematic ApproachSystematic Approach
•	• Level ofLevel of scientific understandingscientific understanding, process and product
, process and product

knowledge developed
knowledge developed 
•• Biotech and biologics includesBiotech and biologics includes
── Understanding the mechanism of action both in termUnderstanding the mechanism of ac s of efficacytion both in terms of efficacy andand 

safetysafety
── Knowledge ofKnowledge of quality attributes of the drug substance and their impactquality attributes of the drug substance and their impact

on safety and efficacyon safety and efficacy and product performanceand product performance
─	─ Knowledge how impurities impactKnowledge how impurities impact QQ, S and E, S and E
─	─ Knowledge how formulation impacts product qualityKnowledge how formulation impacts product quality

── Design SpaceDesign Space –– determining multidimensional combinationsdetermining multidimensional combinations
and interactions of variables to provide anand interactions of variables to provide an assurance ofassurance of 
qualityquality

•	• Risk AssessmentRisk Assessment & capability of process control strategies to& capability of process control strategies to
prevent or mitigate riskprevent or mitigate risk

•	• Internal Quality SystemsInternal Quality Systems



Implications For CBER-Regulated Products


•	• HistoricallyHistorically ““The process is the productThe process is the product””
•	• Nature of product influenced this approachNature of product influenced this approach 
•• For many biologics, relationship to safety andFor many biologics, relationship to safety and 

efficacy is shown directly through clinical studies withefficacy is shown directly through clinical studies with 
tight linkage to process, process controls andtight linkage to process, process controls and 
specifications for lots used in clinical studiesspecifications for lots used in clinical studies

•	• Advances in analytical and manufacturingAdvances in analytical and manufacturing 
technologies, better characterization, process andtechnologies, better characterization, process and 
product understanding led to increased regulatory reliefproduct understanding led to increased regulatory relief 
in some areasin some areas -- ““specified productsspecified products””



Is There Something Really New Here?

•	• Yes and NoYes and No
•	• Required to establishRequired to establish controlcontrol of processof process
•	• CBER emphasizedCBER emphasized ““Know thy process and thy
Know thy process and thy

productproduct”
”
•	• Elements of QBD (and PAT) have been practiced by
Elements of QBD (and PAT) have been practiced by

manufacturer of biotech and biologics products
manufacturer of biotech and biologics products 
•	• Biologics and biotechnology by their nature necessitateBiologics and biotechnology by their nature necessitate

better understanding for control and consistent productionbetter understanding for control and consistent production
•	• QBD similar to lifecycle apprQBD similar t oach to process validationo lifecycle approach to process validation

advocated by CBER as meansadvoc  of process controlated by CBER as means of process control
•	• Risk Assessments have been conducted and usedRisk Assessments have been conducted and used

•	• However, potential opportunity for:However, potential opportunity for: 
•	• Better process and producBetter t understanding,process and product understanding, 
•	• Application of new technologies & process controlApplication of new technologies & process control 
•	• Better understanding and communication of riskBetter understanding and communication of risk 
•	• Facilitated change managementFacilitated change management 



Naturally-Derived
(Trad. & Novel Biologics)

Recombinant
Biologics

Synthetic

Naturally-Derived
(Trad. & Novel Biologics) 

Recombinant 
Biologics 

Synthetic 

Relative Relationship Among ProductsRelative Relationship Among Products
•Product Characterization 
•Identification/ selection of 
critical quality attributes 
•Relationship of quality attributes 
to efficacy and safety 
•Relationship of process control 
to quality attributes 

Potential for Application of QBDPotential for Application of QBD 



Selective Application of Quality 

Initiative Elements


•	• Even in absence of QBD,Even in absence of QBD, 
•• Risk management can still be applied to some
Risk management can still be applied to some 

areas of review and manufacturing (facilities)
areas of review and manufacturing (facilities)
•	• Quality Systems can be developed or
Quality Systems can be developed or 

strengthened
strengthened
•	• Establish a state of control, based upon modern QualityEstablish a state of control, based upon modern Quality 

System principles, to ensure the consistent production ofSystem principles, to ensure the consistent production of 
high quality, safe and efficacious producthigh quality, safe and efficacious product

•	• Inherent Benefits can lead to Regulatory BenefitsInherent Benefits can lead to Regulatory Benefits inin 
addition to those specifically provided by Regulatoryaddition to those specifically provided by Regulatory 
FlexibilityFlexibility

•	• CBER fully engaged in Quality activitiesCBER fully engaged in Quality activities 



Benefits of Risk Management 
•	• Rigorous and fully developed process developmentRigorous and fully developed process development 

activities and validation studiesactivities and validation studies 
•	• More efficient evaluation of commercial production
More efficient evaluation of commercial production

•	• Identification of risks and corresponding development ofIdentification of risks and corresponding development of 
mitigation activities to proactively prevent problems.mitigation activities to proactively prevent problems.

•	• Improved procedures and checklistsImproved procedures and checklists
•	• Fewer deviations/ investigations/ CAPAsFewer deviations/ investigations/ CAPAs

•	• Effective communicationEffective communication
•	• Internal & ExternalInternal & External

•• Recently, risk assessments have been submitted
Recently, risk assessments have been submitted 
and reviewed by CBER as part of applications
and reviewed by CBER as part of applications



Examples of RA/RM Manufacturing 

Changes Reviewed by DMPQ/CBER


•	• Conversion of single product facility to multiConversion of single product facility to multi--
product facilityproduct facility 

•	• Practices to control bioburdenPractices to control bioburden 
•	• Cleaning process for transfer pipingCleaning process for transfer piping
•	• Sterilization/decontamination cycle for liveSterilization/decontamination cycle for live 

organismsorganisms
•	• Facility operations and process flow to preventFacility operations and process flow to prevent 

cross contaminationcross contamination 
•	• Changes to container closuresChanges to container closures



Challenges in Risk Management 
•	• What is the utility of the risk assessment?What is the utility of the risk assessment?

•	• Will there be useful scientific data to make
Will there be useful scientific data to make 
assessments ?
assessments ?

•	• Values assigned for level of riValues sk need to be scientificallyassigned for level of ri sk need to be scientifically 
sound and justifiablesound and justifiable 

•	• Does this provide false security?Does this provide false security?
•	• ““What could go wrongWhat could go wrong”” not fully assessed or not addressednot fully assessed or not addressed

•	• What level of detail is needed in the RiskWhat level of detail is needed in the Risk 
Assessment ?Assessment ?
•	• May depend upon several factorsMay depend upon several factors

•	• Recommend contact the review division if youRecommend contact the review division if you 
wish to submit a risk assessmentwish to submit a risk assessment



PAT Examples/ 

Potential Applications


•	• Cell culture controlCell culture control 
•	• Raw material characterization/ Data MiningRaw material characterization/ Data Mining
•	• Control & automation of process flow, buffer preparation inControl & automation of process flow, buffer preparation in

columns centrifugescolumns centrifuges 
•	• PurificationPurification –– chromatographychromatography –– purity (e.g., based upon OD,purity (e.g., based upon OD,

HPLC, CE, light scattering, spectroscopy, &HPLC, CE, light scattering, spec other analyticaltroscopy, & other analytical
methods)methods) 

•	• Mixing/ BlendingMixing/ Blending –– using appropriate sensorsusing appropriate sensors
•	• ConjugationConjugation -- chemical characterizationchemical characterization
•	• LyophilizationLyophilization -- switching between 1st and 2nd stageswitching between 1st and 2nd stage

•	• Filled container analysisFilled container analysis
•	• Content uniformityContent uniformity
•	• Moisture, head gas, vacuum, particlesMoisture, head gas, vacuum, particles 

•	• Rapid Microbial MethodsRapid Microbial Methods



CBER Approach


•	• CBER has been participating in developmentCBER has been participating in development 
and understanding of QBD, Riskand understanding of QBD, Risk 
Management, Quality Systems, PATManagement, Quality Systems, PAT 

•	• CBER is discussing application of QBD/CBER is discussing application of QBD/ 
Quality initiatives to it productsQuality initiatives to it products

•	• Welcome discussions on application ofWelcome discussions on application of 
Quality InitiativesQuality Initiatives



CBER Approach 

•	• CBER is well situated to facilitate many QBD/CBER is well situated to facilitate many QBD/ 
Quality Initiative activitiesQuality Initiative activities
•	• CBER is involved in understanding, developing andCBER is involved in understanding, developing and 

applying new technologiesapplying new technologies 
•	• CBER has long history of partnering with manufacturersCBER has long history of partnering with manufacturers 

to develop and implements new technologiesto develop and implements new technologies
•	• Established and experience Integrated Inspection andEstablished and experience Integrated Inspection and 

Review teams and process (e.g., PAT)Review teams and process (e.g., PAT)
•	• Science BasedScience Based -- application of scienceapplication of science 

•	• throughout product lifecycle including review and inspectionthroughout product lifecycle including review and inspection



CBER Approach 

•	• CBER has identified areas of additionalCBER has identified areas of additional 
preparationpreparation
•• CMC/ GMP Risk assessment / risk
CMC/ GMP Risk assessment / risk 

management training
management training
•• Staff familiarization of newer technologiesStaff familiarization of newer technologies 

and approachesand approaches 
•	• Industry/ Vendor presentationsIndustry/ Vendor presentations

•	• Quality System for CMC reviewQuality System for CMC review



Manage Flexibility for Post 

Approval Change – Under 


Discussion

•	• Existing System provides greaExisting System pr t flexibilityovides great flexibility

•• Based uponBased upon ““PotentialPotential”” impact of changeimpact of change
•	• Comparability Protocols (CP) can allowComparability Protocols (CP) can allow

reduction in reporting categoryreduction in reporting category
•	• Information in CP or BLA could serve to allowInformation in CP or BLA could serve to allow 

manufacturer to provide process and productmanufacturer to provide process and product 
knowledge, risk assessments in addition toknowledge, risk assessments in addition to
existing CP information toexisting CP information to justify reducingjustify reducing
potential impact of the changepotential impact of the change

•	• Consideration for increased broaderConsideration for increased broader 
comparability protocols for some productscomparability protocols for some products –
those using QBD?those using QBD?

•	• Make CP more userMake CP more user--friendlyfriendly
•	• Internal activities reviewInternal activities review -- assure consistencyassure consistency



New Technologies, New Products, 

New Challenges


•	• Applicable to existing and developing products throughoutApplicable to existing and developing products throughout 
product lifecycleproduct lifecycle

•	• Increasing complexity (e.g., complex drugs, drug deliveryIncreasing complexity (e.g., complex drugs, drug delivery 
systems, nanotechnology, biotechnology, drugsystems, nanotechnology, biotechnology, drug--devicedevice –– cellularcellular--
tissue combinations, etc.) and anticipated need for patienttissue combinations, etc.) and anticipated need for patient 
customizationcustomization 

•	• Effective Understanding for Appropriate RegulationEffective Understanding for Appropriate Regulation
•	• Scientific foundation will need toSc  be established and effectivelientific foundation will need to be established and effectivelyy 

communicated among individuals of different scientific backgrouncommunicated among individuals of different scientific backgroundd
•	• Risk will have to be appropriately assessedRisk will have to be appropriately assessed
•	• Quality will need appropriate oversightQuality will need appropriate oversight

•	• Early and continued interactions with sponsEarly and continued interactions ors/ manufacturers anwith sponsors/ manufacturers andd 
integration of review and CGMP issues has proven beneficial, parintegration of review and CGMP issues has proven beneficial, particularlyticularly 
whenwhen complex and/or innovative technologiescomplex and/or innovative technologies are proposed in facilitatingare proposed in facilitating 
product development and improvementproduct development and improvement



Role of Science and Critical Path 
•	• Creating efficient, high quality regulatory pathwaysCreating efficient, high quality regulatory pathways

where there are nonewhere there are none 
•	• Applying 21Applying 21stst Century science to improve efficiencyCentury science to improve efficiency

and predictability of established regulatory pathwaysand predictability of established regulatory pathways
•	• CBER reviewers and research regulatorsCBER reviewers and research regulators

•	• expert in biological product evaluation AND standard scientificexpert in biological product evaluation AND standard scientific 
disciplines..expertise not often seen in standard biomedicaldisciplines..expertise not often seen in standard biomedical
discovery research arenasdiscovery research arenas

•• rapidly identify successes, failures, and missed opportunities
rapidly identify successes, failures, and missed opportunities
across whole classes of exciting and innovative products
across whole classes of exciting and innovative products 

•	• work for the American Public w/o conflicts and play a conveningwork for the American Public w/o conflicts and play a convening
and coordinating role for scientific needs across sponsorsand coordinating role for scientific needs across sponsors

•	• FDA staff who are experienced and in product evaluation andFDA staff who are experienced and in product evaluation and
scientific disciplines work collaboratively and creatively withscientific disciplines work collaboratively and creatively with
sponsors tosponsors to ““get to Yesget to Yes”” & are problem solvers not just& are problem solvers not just
problem findersproblem finders



    

Vision for CBER

INNOVATIVE TECHNOLOGYINNOVATIVE TECHNOLOGY 
ADVANCING PUBLIC HEALTHADVANCING PUBLIC HEALTH

CBER uses sound science and regulatoryCBER uses sound science and regulatory 
expertise to:expertise to:

•	• Protect and improve public and individual healthProtect and improve public and individual health
in the US and, where feasible, globallyin the US and, where feasible, globally 

•	• Facilitate development, approval and access toFacilitate development, approval and access to
safe and effective products and promising newsafe and effective products and promising new
technologiestechnologies 

•	• Strengthen CBER as a preeminentStrengthen CBER as a preeminent
regulatory organization for biologicsregulatory organization for biologics
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