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Pharmaceutical Quality
• A quality product of any kind consistently meets the 

expectations of the user – drugs are no different

• Patients expect safe and effective medicine with 
every dose they take

• Pharmaceutical quality is assuring every dose is safe 
and effective, free of contamination and defects

• It is what gives patients confidence in their next 
dose of medicine
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FDA’s Quality Challenges: 
Cyclosporine Withdrawal in 2000

Drug Label “To make Neoral Oral Solution MODIFIED more 

palatable, it should be diluted with orange or apple juice…The 

combination of Neoral solution with milk can be unpalatable…”
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FDA’s Quality Challenges: Withdrawal of 
Budeprion (2006 FDA Approval)
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FDA’s Quality Challenges: Heparin 
Contamination Outbreak in 2007-2008 

• A total of 152 adverse 
reactions associated with 
heparin were identified in 113 
patients from 13 states from 
November 19, 2007 through 
January 31, 2008. 

• The use of heparin containing a 
contaminant identified as 
oversulfated chondroitin 
sulfate (OSCS) was the cause
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Product Recalls due to N-nitrosodi-
methylamine (NDMA) 2018-Present
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Patients Deserve Quality Medications

A Six Sigma Capable Process is Expected to Have No 
More than 3.4 Defects per Million Opportunities

The Future of Pharmaceutical QualityFrom our perspective: Patients 
deserve quality medications

https://www.fda.gov/drugs/news-events-human-drugs/our-
perspective-patients-deserve-quality-medications
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FDA’S Pharm. Product Quality Journey

• Process Analytical Technology/Emerging Technology 
Program

• Quality by Design 

• Integrated Quality Assessment 

• Concept of Operations for Facility Evaluation and 
Inspection For Human Drugs 

• FDA Quality Oversight New Initiative: Knowledge-aided 
Assessment and Structured Application (KASA)  
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FDA’s Process Analytical Technology
from “Testing Quality in..” to “Building Quality in…”
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Emerging Technology Program (2013)

• Supports industry’s development and 
implementation of innovative approaches in 
pharmaceutical design and manufacturing

• Identifies and resolves potential scientific and 
policy issues related to new approaches
– Enabled the approval of the first switch from 

batch to continuous manufacturing process for 
an approved drug

• A website and Guidance for Industry were 
posted in 2017

https://www.fda.gov/AboutFDA/CentersOffices/OfficeofMedicalProductsandTobacco/CDER/ucm523228.htm
https://www.fda.gov/downloads/Drugs/GuidanceComplianceRegulatoryInformation/Guidances/UCM478821.pdf
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• Approvals of applications utilizing 
continuous manufacturing (CM)

– Vertex ORKAMBI (lumacaftor/ivacaftor, 
2015)

– Janssen Prezista (darunavir, 2016)
– Eli Lilly Verzenio (abemaciclib, 2017) 
– Vertex Symdeko (tezacaftor/ivacaftor 

and ivacaftor, 2018)
– Pfizer Daurismo (glasdegib, 2018)
– Vertex Trikafta

(elexacaftor/tezacaftor/ivacaftor and 
ivacaftor, 2019)

– API Continuous Manufacturing (2019)
– Dialysis solutions (2020)
– Continuous bioprocess (2020)

Modernizing Pharmaceutical Manufacturing: 
from Batch to Continuous Production
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• ICH Q8(R2): Pharmaceutical 
Quality by Design (QbD) is a 
systematic approach to 
development that begins with 
predefined objectives and 
emphasizes product and 
process understanding and 
process control, based on 
sound science and quality risk 
management

Pharmaceutical Quality by Design
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Integrated Quality Assessment (IQA): 
Process Management

Discipline Expert Assessor
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Ongoing IQA Improvement Effort

• Ongoing IQA improvement 
effort helps OPQ to improve 
the efficiency and 
effectiveness of quality 
assessments by removing 
barriers to communication 
and trust and enhancing 
clarity around the process, 
roles and responsibilities
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• Innovation
– Lead the development of workload management tool

• Transparency
– Provide industry transparency on the API review process, review policy, and technical standards 

to provide better clarity on expectations

• Collaboration
– Working with field investigators and other discipline experts  to perform comprehensive API risk-

based quality assessments

• Communication
– Leverage transparency and understanding so that FDA and industry can improve communication 

resulting in a more efficient review process for API DMFs and the applications they support

• Engagement
– Increase industry understanding of the process and technical standards through the talks/posters 

and multiple opportunities to have questions answered by FDA staff 

Today’s Lifecyle API Assessment
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• On June 6, 2017, the Center for Drug Evaluation and Research 
(CDER) and the Office of Regulatory Affairs (ORA) have entered into 
an unprecedented concept of operations (ConOps) agreement to 
integrate facility evaluations and inspections for human drugs:

– Pre-Approval Inspection

– Post-Approval Inspection

– Surveillance Inspection, and 

– For-Cause Inspection

Integration of FDA Facility Evaluation and 
Inspection Program for Human Drugs: A Concept of 

Operations (2017)

https://www.fda.gov/drugs/pharmaceutical-quality-resources/integration-fda-

facility-evaluation-and-inspection-program-human-drugs-concept-operations
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Concept of Operations Highlights

• Improved communication with stakeholders
• decisional letters and follow-up engagements

• Defined timelines
• Parity between domestic and international 

functions
• Streamlined work flow
• Clear roles and responsibilities
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Knowledge-aided Assessment & Structured 

Applications (KASA) Initiative

The KASA System: 

A data-based 

platform for 

structured quality 

assessments and 

applications that 

supports knowledge 

management
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KASA: Content Management
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Summary

• Patients deserve quality medications

– Process Analytical Technology/Emerging Technology Program

– Quality by Design 

– Integrated Quality Assessment 

– Concept of Operations for Facility Evaluation and Inspection 
For Human Drugs 

– FDA Quality Oversight New Initiative: Knowledge-aided 
Assessment and Structured Application (KASA) 
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• Our hosts: CDER Small Business & Industry 

Assistance

• ONDP Lifecycle API Leadership and Staff

• OPQ 

• Other CDER Offices

• API assessment is a true team effort!

Thanks


