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New Challenges for Pharmacopoeias

Jean-Louis ROBERT, Ph.D.
chair CHMP/CVMP QWP
Laboratoire National de Santé
Luxembourg

Building Quality into Products:
The Regulators Initiatives
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Pharmaceutical Quality – A New Vision

“ Develop a harmonised pharmaceutical quality system
applicable across the lifecycle of the product emphasizing
an integrated approach to quality risk management and
science.”

Bruxelles July 2003

Q8:   Pharmaceutical Development (step 5)
Q8 (R): under discussion

Q9:   Quality Risk Management (step 5)
Q10: Pharmaceutical Quality System (step 2)
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Discussion over the last few years

General agreement:
 Quality cannot be tested into the product,

Quality has to be built into the product.
 Product specifications should be based on mechanistic

understanding of how formulation and process factors
impact quality.

 More systematic approach to pharmaceutical
development.

 Use of risk management tools.
 The whole takes place within the frame of a Quality

System (Q10 like).
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Conventional Approach

Testing after each step

Obtain Raw
Materials

Tableting PackagingBlend Raw
Materials

Material knowledge, process understanding, control strategy, ……………
based on comprehensive pharmaceutical development working within a
“Lifecycle Quality system” (“Knowledge Management, Continual
Improvement, ………………”)

Obtain Raw
Materials

Tableting PackagingBlend Raw
Materials

Modern Approach

EFPIA 2000 modified jlr
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Fishbone (Ishikawa) diagram
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Q8: Formalisation of some principles

 Process Analytical Technology.
 Real time release.
 Design Space.
 Formal experimental design.
 Lifecycle: update to support new knowledge.
 Continual improvement.
 Q8 drug product driven, but same principles/concepts can

be applied for APIs (NCE’s and Biol.).
 Risk based regulatory decisions (reviews and inspections).
 Flexible (regulatory?) approach/opportunities.
 Closer collaboration between assessors and GMP

inspectors.
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Clarification

 It is up to the manufacturer to develop a product fit for
use !

 It is up to the assessor to evaluate if the product is
suitable for its intended purpose.

 The level of development will depend on the
complexity of the process and product and on the
opportunities (e.g. design space, real time release,
choice of equipment, ……...) proposed by the
applicant and finally agreed by the authorities.

 Interaction between Competent Authorities and
Applicants desirable:
Scientific Advice e.g. with QWP and PAT  team.
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Purpose of a (the European)
Pharmacopoeia

 To promote public health by the provision of
recognised common standards.

 Such standards to be of appropriate quality as a basis
for the safe use of medicines.

 Standards for APIs, excipients, methods for dosage
forms (EP).

 General Notices:
Quality standards represented by monographs are valid
only where article in question are produced within the
framework of a suitable Quality System.
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Purpose of a (the European)
Pharmacopoeia

 However:
 A Pharmacopoeia does not manufacture APIs or

medicinal products itself.
 Nevertheless:

 It is expected that APIs, excipients are manufactured
under GMP.

 It is expected that pharmacopoeial standards will be
matched when the drug product is manufactured,
using Q8 principles.

 Pharmacopoeial monographs need to cover multiple
sources!
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Challenges for Pharmacopoeias

 Monographs are very much end product testing for
each component.

 Relationship between manufacturing process and end
product specifications?
 Correlation between measurements during the process

(PAT) and release testing specifications (basis for release
of the batch).
Different approach for specifications needed:
predictability concept-additional specifications.

 End product testing still needed:
 Industry
 Competent Authority - OMCL
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Current Contribution from
European Pharmacopoeia

Compliance with the Pharmacopoeia:

« An article is not of pharmacopoeial quality unless it
complies with all the requirements stated in the
monograph. This does not imply that performance of all
the tests in a monograph is necessarily a prerequisite for
a manufacturer in assessing compliance with the
Pharmacopoeia before release of a product. The
manufacturer may obtain assurance that a product is of
Pharmacopoeia quality from data derived, for example,
from validation studies of the manufacturing process
and from in-process controls. »
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Current Contribution from
European Pharmacopoeia

 General Monographs/General Chapters to support
the new process e.g.
  Analytical methods e.g. NIRS
 Solid state properties
 Functionality related characteristics (excipients)
 Concepts of “Alternative Methods of Analysis”
 Parametric release (chapter 5.1.1)
 Production section

 Certification of suitability
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Certification of Suitability
 Problem of compliance of materials from multiple

origins with EP monographs; discussed within
CPMP/CVMP QWP

 Directive 2003/63/EC amending 2001/83/EC:
specific reference to the CEP

 Assessment of an application for a certificate: link
between the manufacturing process and the
pharmacopoeial specifications.

 Only those elements need to be controlled which are
also relevant for the specific source material.

 GMP-Inspections regularly performed by NCAs on
behalf of EDQM.
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New Trend and Conventional Specifications

 Still a place for “public standards” or can everything be
solved by PAT? e.g. typical specifications:
 Identification
 Purity
 Assay
 Dissolution

 Development and studies on polymorphism
- Appearance of a new polymorphic form on a marketed

product: dramatic influence on in vitro dissolution rate.
- Would the appearance of this new polymorphic form

have been detected by a PAT approach e.g. Real Time
Release?



8

15

Conclusion

 Public standards will still be needed in the future.
 How to get there is another story or better the

company’s choice (e.g. end product testing versus real
time release).

 Pharmacopoeias need to continue to develop –together
with their stakeholders- activities to take account of and
to facilitate the PAT process.

 What else can Pharmacopoeias do to support  scientific
improvement?
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  Quality by Design (QbD) – FDA
Perspective

European Directorate for the Quality of Medicines & Health Care
(EDQM)

Strasbourg, France
June 14,  2007

Moheb M. Nasr, Ph.D.
   CDER, FDA

MOHEB.NASR@FDA.HHS.GOV
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Outline

FDA Quality Initiatives
FDA View on QbD

Design Space
Role of Public Standards

Conclusion
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FDA Quality Initiatives

21st  Century Initiative 

(Final Report) 

Critic
al Path Initiative 

ICH Q8/QbD Finalized 

ICH Q9 Finalized 

ONDQA’s PQAS & CMC 

Pilot Program (QbD)

PAT Guidance 

Finalized, after

two years of intensive

efforts 

2004 2005 2006

OGD QbR

Announced 

Quality Systems 

Guidance Finalized 

2007

= FDA Workshops

AAPS/ISPE/FDA
Quality Initiatives
Workshop
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FDA View on QbD 

 Quality by Design is:
 Scientific, risk-based, holistic and proactive

approach to pharmaceutical development
 Deliberate design effort from product

conception through commercialization
 Full understanding of how product attributes

and process relate to product performance
 QbD information and conclusions should

be shared with FDA
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  QbD System

Define desired
product performance

upfront;
identify product CQAs

Design formulation and
process to meet
product CQAs

Understand impact of
material attributes and
process parameters on

product CQAs

Identify and control
sources of variability

in material and
process

Continually monitor
and update

process to assure
consistent quality

Risk assessment and risk control

Product & process design and development

Quality by Design (QbD) – A Comprehensive
Systematic Approach to Pharmaceutical

Development and Manufacturing

Risk-based; controls shifted
upstream; real-time release

Mainly by intermediate and end
product testing

Control Strategy

Continual improvement enabled
within design space

Reactive to problems & OOS; post-
approval changes needed

Lifecycle
Management

Part of the overall quality control
strategy; based on desired product
performance (safety and efficacy)

Primary means of quality control;
based on batch data

Product
Specification

PAT utilized for feedback and feed
forward at real time

In-process testing for go/no-go;
offline analysis w/ slow response

Process Control

Adjustable within design space;
opportunities for innovation (PAT)

FixedManufacturing
Process

Systematic; multivariate experimentsEmpirical; typically univariate
experiments

Pharmaceutical
Development

QbDTraditionalAspects
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Why QbD?
 Higher level of assurance of product quality
 Cost saving and efficiency for industry and regulators

 Facilitate innovation to address unmet medical needs
 Increase efficiency of manufacturing process and reduce

manufacturing cost and product rejects
 Minimize potential compliance actions, costly penalties and

recalls
 Enhance opportunities for first cycle approval
 Streamline post approval manufacturing changes and

regulatory processes
 More focused PAI and post approval cGMP inspections
 Opportunities for continual improvement
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Design Space

 Definition
 The multidimensional combination and interaction of input

variables (e.g., material attributes) and process parameters that
have been demonstrated to provide assurance of quality

 Traditional one dimensional process range doesn’t meet Q8 definition
and will not lead to “regulatory flexibility”

 Regulatory Significance
 Working within the design space is not considered as a change

 Important to Notice
 Design space is proposed by the applicant and is subject to regulatory

assessment and approval.
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(1) Design Criteria(2) Design Space

Elements of a Design Space

Process 
(or Process Step)

Process
Parameters

Material
Attributes

Product
(or Intermediate)
Quality Attributes

(3) Linkage
(Qualitative or Quantitative)

(1) Design Criteria(2) Design Space

Elements of a Design Space –
with Process Analytical Technologies (PAT)

Process 
(or Process Step)

Process
Parameters

Material
Attributes

Product
(or Intermediate)
Quality Attributes

Monitored
Parameters
or Attributes

PAT

(3) Linkage

Additional
Linkage
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Quality Control Strategy

Process
Controls

Quality Control Strategy
encompasses design
Space, process controls
and specifications.

Quality
Control
Strategy

Design Space/
Process
Understanding

Specifications
(Raw Materials,
Intermediates, Product)
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Role of Public Standards
 Traditional vs. QbD
 Product release testing vs. PAT
 Sampling
 Batch release vs. Shelf-life testing
 Validation vs. Continuous quality

verification
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Conclusions
 The current system is adequate for

regulatory submission
 Quality is assured by testing and inspection
 Considerable regulatory oversight

 However, QbD is the desired approach
 QbD principles should result in a higher level of

assurance of product quality
 Additional product and process understanding

may result in regulatory flexibility
 Focus remains on availability of safe,

effective and high quality
pharmaceuticals

THANK YOU

MERCI


