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2000 Cyclosporine Oral Solution Withdrawal
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2007-2008 Heparin 
Contamination Outbreak 

• 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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FDA Quality Oversight Challenges in 
Early 2000’s

• Quality by Testing (QbT) Approach
– Review emphasized specifications and testing
– Specifications derived empirically based on limited batch 

data
– Very little emphasis on linking product quality attributes with 

clinical performance

• Siloed review disciplines related to quality  
• Siloed review and inspection functions

Pharmaceutical Quality = Drug Meeting Regulatory Specifications
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Early 2000s:  FDA Embarks upon 
Pharmaceutical Quality for 21st Century 

Initiative

Vision
“A maximally efficient, agile, flexible 
pharmaceutical manufacturing 
sector that reliably produces high 
quality drugs without extensive 
regulatory oversight”

-Dr. Janet Woodcock    
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Quality by Design

• 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

• Quality by Design Tools
– Prior knowledge
– Risk assessment
– Design of experiments (DOE) and data analysis
– Process analytical technology (PAT) tools



Design Space: Regulatory Challenges 
(2006 DIA Annual Meeting)
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Relationship of 
CMA, CPP, and CQA

Pharmaceutical 
Unit 

OperationInput 
Materials

Output 
Materials or
Product

CPPs

CMAs CQAs

A CQA of an output material may become a CMA
if it becomes an input material of another unit operation
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Product and Process 
Understanding: Linking CMAs and CPPs 

to CQAs
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Control Strategy 
Implementation Options

Level 3
End product testing + tightly constrained

material attributes and process parameters

Level 2
Reduced end product testing + Flexible 
critical material attributes and critical 

process parameters within design space

Level 1
Real-time
automatic 
control + 

Flexible process 
parameters to respond to 

variability in the input 
material attributes

Traditional
Approach

Enhanced
Approach



15

Quality by Design (QbD) and 
Question-based Review (QbR)

Applicant: Implementing
QbD in development,
manufacturing, and 
control

FDA: Developed a QbR
System to assess 
applicant’s 
QbD applications

FDA’s Pharmaceutical Quality
for the 21st Century
QbD Initiative, ICH Q8, Q9, and Q10
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Question-based Review

• Question-based Review (QbR) is a general framework 
for a science and risk-based assessment of product 
quality

• QbR contains the important scientific and regulatory 
review questions to:
– Set regulatory standards relevant to product performance 

(safety and efficacy)
– Assess applicants’ understanding and control of product and 

manufacturing
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Advantages of the QbR
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Delivering on the 21st Century Quality Goals

18

CDER’s 
Office of Pharmaceutical Quality 

(OPQ)

January 11, 2015

Advances FDA’s Quality Initiative to the next level
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Office of Pharmaceutical 
Quality Became Official on Jan 11, 2015
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FDA OPQ Organization

Office of Program and 
Regulatory Operations

Acting Director: 
Don Henry

Immediate Office
Director: Mike Kopcha

Deputy Director: Lawrence Yu

Office of Policy for 
Pharmaceutical Quality

Director:
Ashley Boam

Office of Lifecycle Drug 
Products

Director:
Susan Rosencrance

Office of Process and 
Facilities

Acting Director:
Lawrence Yu

Office of New Drug 
Products

Acting Director:
Giuseppe Randazzo

Office of Surveillance
Director:

Lucinda Buhse

Office of Biotechnology 
Products

Director:
Steven Kozlowski

Office of Testing and 
Research

Director:
Sau (Larry) Lee
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Mission “Impossible”

• Quality (chemistry) assessment includes:
– Drug substance
– Drug product including specialized and complex 

dosage forms
– Manufacturing and sterility assurance

• Scale up and commercial manufacturing

– Biopharmaceutics
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Drug Substance
Experts

Product 
Experts

Manufacturing 
(Inspection)

Experts

Biopharm 
Experts

‘One Quality Voice’

Technical Advisors
OPQ Laboratories

Policy
Surveillance              

Others, as needed

Discipline Reviewers

Application Technical Lead (ATL) – oversees the scientific content of the assessment
Business Process Manager (BPM) – manages the process, adhering to the established 
timelines

Team-based
Integrated Quality Assessment (IQA)
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• Close collaboration and communication among 
disciplines in a team environment yields better decision 
making

• Assures the application of uniform quality standards 
and promotes consistent regulatory practices

• Integration of quality review with inspection results in 
more informed decision making on facility acceptability 
and application approvability

• Promotes building an integrated knowledge base

23

Team-based Integrated Quality 
Assessment (IQA) - Advantages
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FDA CONCEPT OF OPERATIONS FOR FACILITY
EVALUATION AND INSPECTION FOR HUMAN DRUGS

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… ConOps
will enable CDER and ORA to more effectively manage 
the growing complexity of the pharmaceutical 
landscape and to meet new challenges.
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The FDA ConOps Involves 
the Following Offices:

• Center for Drug Evaluation and Research
– Office of Pharmaceutical Quality (OPQ)

• Office of Policy for Pharmaceutical Quality
• Office of Process and Facilities
• Office of Surveillance

– Office of Compliance (OC)
• Office of Manufacturing Quality (OMQ)

• Office of Regulatory Affairs (ORA)
– Office of Operations
– Office of Pharmaceutical Quality Operations
– Office of Medical Products and Tobacco Operations
– Office of Policy and Risk Management
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Concept of Operations Benefits
• Create and implement a formalized and streamlined 

facility evaluation and inspection program that ensures:
o Consistency, efficiency, and transparency in facility evaluations, 

inspections, and regulatory decision‐making for marketing 
applications across the FDA;

o Strategic alignment across application functional units by clarifying 
roles and responsibilities;

o Improved FDA’s operational capacity by enhancing collaboration 
between various CDER and ORA offices;

o Enhanced quality and increased access to facility and regulatory 
decisional information across FDA;

o Improved timelines for regulatory, advisory, and enforcement 
actions to protect public health and promote drug quality, safety, 
and effectiveness.
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New Pre-Approval Inspection Process:
Integration of Review and Inspection 
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FDA Quality Oversight Progress

• Quality by Design
• Integrated Quality Assessment

– Integrating review disciplines
– Integrating review and inspection

• FDA Quality Oversight New Initiative: 
Knowledge-aided Assessment and Structured 
Application (KASA)  
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Knowledge-aided Assessment and 
Structured Application (KASA)

The Knowledge Base 
(Product, Manufacturing, and Facility)

Pillar 1

Assessment of risk 
to quality by

establishing rules 
and algorithms

Pillar 2

Control of risk to 
quality by 

assessing product 
design, under-
standing, and 

quality standards

Pillar 3

Control of risk to 
quality by 

assessing manu-
facturing & 

facility; when 
needed, 

performing 
preapproval 
inspection

Knowledge-aided 
Assessment

Know
ledge M

anagem
ent 

during  lifecycle of a drug product

Structured 
Application
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Purpose of KASA

• Capture and manage knowledge during the 
lifecycle of a drug product; 

• Establish rules and algorithms for risk assessment, 
control, and communication; 

• Perform computer-aided analyses of applications to 
compare regulatory standards and quality risks 
across applications and facilities; and 

• Provide a structured assessment that minimizes 
text-based narratives and summarization of 
provided information. 
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FDA Advisory Committee 
Meeting, September 20, 2018 
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KASA

Retrospective 
information

Prospective information 
structured as per 

PQ-CMC
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4th PQRI/FDA Conference
April 11 10-11:30 AM, 2019 

• Introducing FDA’S New Initiative: KASA 
(Knowledge-aided Assessment and Structured 
Application) 
– Moderator: Lawrence Yu 
– Presenters: Susan Rosencrance, Andre Raw, Derek 

Smith, and Mary Ann Slack
– Panelists: Susan Rosencrance, Sharmista Chatterjee, 

Mahesh Ramanadham, Paul Seo, Larisa Wu, Ramesh 
Sood, Geoffrey Wu
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A Six Sigma Capable Process is Expected to Have No 
More than 3.4 Defects per Million Opportunities

The Future of Pharmaceutical Quality
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