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Outline 

• Background (prior to 2002) 

– The FDA Initiative on Pharmaceutical Quality for the 21st Century 
was launched in 2002: Why and How? 

 

 

• Progress (2004- current) 

– An analysis of progress reports - an industry perspectives 

 

• Challenges yet to be addressed  
– Reflections (lessons learned)  

Audience participation: Q&A 



Presentation Overview 

2004-current 2002-2003 1995-2001 

• Describing the 
opportunity 

– Improving efficiency of the 
system to assure quality 

• Issues specific to the 
US: WL,…  

• FDA issues on P2-CTD: 
International 
Harmonization: ICH P2 
– an opportunity 

• FDA Org. challenges 
(quality) 

• FDA‘s description of its 
initiative 

– Vision, framework, goals 
and objectives 

• Innovative science & 
Risk-based systems 

• Team approach: review 
& inspections 

• International 
Harmonization 

 

• Implementation and 
refinements 

– A global vision, FDA & ICH 
guidelines,….. 

• Benchmarks & 
progress reports (FDA) 

• Regulatory progress: 
Europe, Japan & ROW  

• Industry progress: New 
drugs & biologics, 
generics & biosimilar 
sectors 

Lessons learned  & 
 a perspective on next steps 

Reference: For more detailed information please review the FDA Final Report (2004) Pharmaceutical cGMPs for the 21st Century 
- A Risk-Based Approach and the White Paper entitled Innovation and Continuous Improvement in Pharmaceutical 
Manufacturing (The PAT Team and Manufacturing Science Working Group Report: A Summary of Learning, Contributions and 
Proposed Next Steps for Moving towards the "Desired State" of Pharmaceutical Manufacturing in the 21st Century 

http://www.fda.gov/ohrms/dockets/ac/04/briefing/2004-4080b1_01_manufSciWP.pdf�
http://www.fda.gov/ohrms/dockets/ac/04/briefing/2004-4080b1_01_manufSciWP.pdf�


The FDA Initiative on Pharmaceutical 
Quality for the 21st Century was launched 

in 2002: Why and How? 
Describing the opportunity 



Quality Issues: Product Recalls, Shortages, and 
Detection  
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FDA data (2000), Mike Verdi. DMPQ/OC/CDER 

3/8/02, http://www.fda.gov/cder/drug/shortages/#Current 
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Defect Discovery: Who? 
Ajaz Hussain. Brown Bag Discussions with 
OGD Chemists, March 18, 2002 

http://www.fda.gov/cder/drug/shortages/�


Debates within FDA 

• “Will this $ X00 million “consent decree” improve quality of 
the real product? 

• How effective is “process validation”? Is it not just a “well 
rehearsed demonstration…. 3 times”? 

• Is our system truly a “modern quality system”? 

• Are our “specifications” based on sound science and risk 
principles? 

• How is “c” in cGMP established? 

• Do current regulations support “continuous improvement”? 

• How efficient is pharmaceutical manufacturing? 



Arduous Negotiations on ICH CTD Section P2: 
Pharmaceutical Development  

 

•  Development 
Pharmaceutics No 
agreement 

• Expert Report and 
GAIYO listed as 
regional requirements 
and not in scope of 
CTD 

 

• Proposal from E.U. to 
include Development 
Pharmaceutics in CTD 

• PhRMA agreement to 
consider 

• FDA and MHLW neutral 
to proposal 
 

 

• Discussed industry 
concerns of including 
‘development data’ in the 
CTD 

• U.S. industry generally 
against  

• Evening meeting at 
Restaurant Vincent (FDA, 
E.U.,PhRMA) 

 

• Agenda for EU seminar 

• How reviewed in the E.U. 

• Role of Development 
Pharmaceutics in E.U. 
review process 

• Role of Expert Report in the 
E.U. review process 

 

 

• Consensus on including 
Pharmaceutical 
Development in CTD (EU-
PhRMA) 

• ‘Development data’ 
generally limited to studies 
on commercial formulation 
(not a comprehensive 
development history)  

Washington 2/98 Tokyo 9/98 Brussels 3/99  Washington  8/99  Tokyo 3/2000 

Adapted from the presentation by Robert G. Baum, Ph.D., Pfizer Global R&D, at the 
2004 PDA SciTech Summit (March 10, 2004) 

Different approaches to regulatory science: Utility of pharmaceutical  
development information in CMC review and cGMP inspections. 



Pharmaceutical Development: Confronting Inter-
disciplinary Tensions  

• Inter-disciplinary tensions  
– Familiar from academic days, needed 

a direct confrontation 

• Art vs. Science Debates 
– FDA’s CMC review staff did not see 

much utility of ‘trial-n-error’ data, 
and in some instances penalized 
those reviewer who reviewed P2 
section,  for informing regulatory 
decisions (e.g., setting product 
specifications) 

• Higher acceptance in EU (and 
Japan) 

– A higher proportion of Industrial 
Pharmacy and Pharmaceutical 
Engineering disciplines in EU (and 
Japan)  

Pharmaceutical technology 2003 

A question for the audience: 
Process Control vs. Process Validation; 
What is the difference? 



Requirements for Change Control & Validation of 
New Methods in EU 

• Although regulators in EU were 
utilizing Development Pharmaceutics 
information  

– Their approach to change control and 
validation of new analytical methods 
also did not adequately support 
innovation in the manufacturing 
sector 

• Need for supporting innovation and 
improvement was clear based on 
available data on manufacturing 
inefficiencies 

• In the UK the ongoing efforts of the 
New Technologies Forum (RPS) 
provided a significant impetus to 
move forward in the US on PAT 
 

Benson, R. S. and D. J. MacCabe. “From Good 
Manufacturing Practice to Good Manufacturing 
Performance.” Pharmaceutical Engineering. July/August 
2004. vol. 24, no. 4: 26-34 

R. Alexander, J. A. Clements, R. Guest, P Hailey, K. Leiper, A. C. Moffat and K.Pugh. New Technologies Forum 4: Process 
Measurement and Control (2001).(http://www.rpsgb.org.uk/pdfs/ntf4.pdf; not active when accessed on 4 September 2011) 

http://www.rpsgb.org.uk/pdfs/ntf4.pdf�


Describing the Opportunity 
 



Awareness of the ‘Challenging Opportunity’ 



CAPA is not Continual Improvement 



Science and Risk-Based Regulatory Decisions 



The Desired State 



Tradespace & Design-space 

MIT Engineering Systems Division  

http://web.mit.edu/professional/short-programs/courses/tradespace_exploration_system_design.html 
 

http://web.mit.edu/�
http://web.mit.edu/professional/short-programs/courses/tradespace_exploration_system_design.html�


An Approach to Overcome Inter-disciplinary 
debates and Inter-organizational issues  

• “Turf” battles >> Team Approach 
• Vocabulary: Negative >> Collaborative 

(“process validation >> process 
understanding”) 

• “Process control”: “Static” >> “Dynamic” 
concept (part of “design space”) 

•  “Pharmaceutical Development” 
information kept at site >> shared with 
CMC reviewers (Quality by Design -ICHQ8) 

• Risk-based decisions (ICH Q9) 
• Minimize Prior-Approval Supplements >> 

Change Control within company Quality 
System (“ICH Q10”) 

• Reduce regulatory fear to promote 
continues learning 

• CAPA >> Continues Improvement 



PAT Team & Guidance: The “Pull” 



Summary: Why Pharmaceutical Quality  
for the 21st Century? 

Answers (FDA) Questions (FDA) Challenges (FDA) 

•  Manufacturing issues 
– Warning letters, Consent decrees, .. 

(Drug shortages)  

• FDA Org. key challenge:   
– CMC Review vs. cGMP Inspections 

(Specifications vs. Process 
Validation)  

• FDA ICH key challenge 
–  Lack of consensus (industry and 

regulators in US, EU, Japan) on the 
content of the section 3.2.P2 
(Pharmaceutical Development 
Report) of the Common Technical 
Document (CTD)  

•  How effective is the current approach 
for ensuring confidence and availability 
of quality drug products? 

• In-part related to above: How to 
improve and align CMC review & cGMP 
inspections?* 

• Can CTD-P2 be a means to address 
these questions (above)?  

• (And, can these effort, in part,  help to 
align drugs & biologics; therapeutic 
proteins with drugs and the advent of  
biosimilar products?) 

• Not as effective as it can and should be 
(transparent discussion, FDA Sci Board) 
 

•  Need better information to make 
science and risk-based decisions 
 

• The ICH P2-CTD can be an  opportunity 
– need appropriate information 
 

• Start with Process Analytical 
Technology (PAT) Guidance and team 
approach to CMC Review and cGMP 
inspections for PAT applications 

* To achieve this without compromising current level of confidence in the quality of marketed products 



An Analysis of Progress – 
Perspectives  

Audience discussion:  Q&A 
 



PAT: Opening the Door 



Stepping Aside in 2005 

ICH Negotiations 2004, Kyoto, Japan (Courtesy: John Berridge) 



Since the Launch of this Initiative 

• Significant progress in the development of ICH and other regulatory guidelines  
– and numerous conferences and workshops 

 
• PAT Team dissolved at FDA, guidance not utilized.  

– EMA PAT Team and QbD efforts still appear to be inspired by the PAT Guidance 
 

• EMA Biosimilar pathway and approvals 
– US FDA still struggling, progress suggested in the very near future 

 
• Recent industry comments suggest an ongoing struggle 

– For example, “QbD is in its infancy” or “not focused on QbD” 
 

• July 27, 2011 Meeting of FDA Advisory Committee for Pharmaceutical Science 
– State of QbD Implementation: Adoption, Success and Challenges (McKinsey Report) 

 
  



Pharmaceutical cGMPs for the 21st Century - A 
Risk-Based Approach (September 2004) 

• Encourage the early adoption of new technological advances 
by the pharmaceutical industry 
   

• Facilitate industry application of modern quality management 
techniques, including implementation of quality systems 
approaches, to all aspects of pharmaceutical production and 
quality assurance 
   

• Encourage implementation of risk-based approaches that 
focus both industry and Agency attention on critical areas 
   

• Ensure that regulatory review, compliance, and inspection 
policies are based on state-of-the-art pharmaceutical science  
   

• Enhance the consistency and coordination of FDA's drug 
quality regulatory programs, in part, by further integrating 
enhanced quality systems approaches into the Agency’s 
business processes and regulatory policies concerning review 
and inspection activities 
 

Problem to  
solve? 

 

Progress? 
 

Challenges? 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPracticescGMPforDrugs/ucm137175.htm 
 

http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPracticescGMPforDrugs/ucm137175.htm�
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPracticescGMPforDrugs/ucm137175.htm�
http://www.fda.gov/Drugs/DevelopmentApprovalProcess/Manufacturing/QuestionsandAnswersonCurrentGoodManufacturingPracticescGMPforDrugs/ucm137175.htm�


Points of View on the FDA’s Initiative on 
Pharmaceutical Quality for the 21st Century? 

• Problem to solve?  
– Improving reliability and productivity of pharmaceutical 

manufacturing through science and risk-based regulatory decisions 
and creating opportunity and flexibility for innovation and continuous 
improvement   

• Measuring Progress? 
– Over the past decade (2000-2011) to what extent have the 

pharmaceutical science, technology, and regulatory science increased 
their problem solving ability and have created regulatory flexibility for 
innovation and continuous improvement  

• Challenges? 
– Has the initiative maintained its focus on the problem to be solved 

and not inadvertently introduced new problems that may be 
preventing further progress? 

 



Challenges yet to be addressed 

Concluding remarks 



Reflections (Lessons Learned) 

• Scale-Up & Post Approval Changes 
• In Vitro to In Vivo Correlations 
• Biopharmaceutics Classification System 
• Process Analytical Technology & Process 

understanding  
• Quality by Design & Design Space 
• Biosimilar development and approvals in 

EU, ROW, in US 
• Plant-based vaccines 
• Tobacco harm-reduction 

 
• Public Health 
• Regulatory science 

 
• Science-based & Risk-based decisions 
• Trans-disciplinary 
 

Separation of  
uncertainty & variability 

 
Quantitative risk assessment models 

 
Risk-perception 

 
Human behavior 
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