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	 Preface
	 The global pharmaceutical industry and regulators are responding to the challenge of significantly improving the 

way drug development and manufacturing is managed. New concepts are being advanced and applied, including 
enhanced, quality by design approaches to product and process development and introduction into manufacturing 
with a focus on product and process understanding.

	 The international regulatory community has outlined their position on these new “Science- and Risk-Based Approach” 
concepts in the ICH Q8, Q9, Q10, and Q11 quality guidelines, where guidance is given on applying these concepts to 
drug substance and drug product across the entire drug life cycle.

	 Part 1 – Product Realization using Quality by Design (QbD): Concepts and Principles provides an overview as an 
introduction to and a summary of the Guide Series, and elaborates on the concepts of criticality, design space, and 
control strategy as introduced in ICH Q8, Q9, Q10, and Q11. How these concepts are applied during development 
and in manufacturing is discussed and exemplified.

	 Benefits of using enhanced, quality by design approaches are also discussed.

	 This Guide is solely created and owned by ISPE. It is not a regulation, standard, or regulatory guideline document, 
and products and processes designed in conformance with this Guide Series may or may not meet FDA or other 
global regulatory requirements.
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1	 Introduction
	 This is an overview of the ISPE Guide Series: Product Quality Lifecycle Implementation (PQLI) from Concept to 

Continual Improvement, which is an output from ISPE Product Quality Lifecycle Implementation (PQLI®) program. It 
is an introduction to and an overview of the Guide Series. Product realization is the achievement of a product with the 
quality attributes appropriate to meet the needs of patients, health care professionals, regulatory authorities (including 
compliance with marketing authorization), and internal customers’ requirements.

	 This Overview and the subsequent ISPE PQLI Guide Series address product and process development, transfer 
to, and establishment of, commercial manufacture and continual improvement using science- and risk-based (i.e., 
enhanced, Quality by Design (QbD)) approaches. The Series considers how technical activities in the product 
lifecycle operate under a pharmaceutical quality system.

	 In Part 1, Product Realization using QbD: Concepts and Principles, in addition to Topic I Overview, the following 
topics are addressed:

	 •	 Criticality

	 •	 Design Space

	 •	 Control Strategy

	 In Part 2, Product Realization using QbD: Illustrative Example, there is description of an example of application of 
the enhanced, quality by design approach to product realization. It shows the development and introduction into 
manufacturing of a small molecule formulation and associated manufacturing process, and part of the drug substance 
synthetic route using enhanced, quality by design approaches.

	 The Guide Series uses ICH Guidelines Q8(R2), Pharmaceutical Development; Q9, Quality Risk Management; Q10, 
Pharmaceutical Quality System, and Q11, Step 2, Development and Manufacture of Drug Substances, as a basis, 
together with other relevant ICH Guidelines, Questions and Answers and Points to Consider (References 1, 6, 7, 8, 
and 15, Appendix 1).

1.1	 Objective

	 The objective of this Guide Series is to provide “how to” guidance when implementing technical activities using the 
science- and risk-based approach throughout the product lifecycle.

	 Part 1, Product Realization using QbD: Concepts and Principles and Part 2, Product Realization using QbD: 
Illustrative Example provide a range of “how to” tools for practitioners developing products and their manufacturing 
processes using the enhanced, Quality by Design (QbD) approach described in ICH Guideline, Q8(R2) (Reference 
1, Appendix 1). These give more insight than is given in the ICH Guidelines, and include more explanation and 
examples of individual topics, such as criticality as applied for example to critical quality attributes and critical process 
parameters, design space and control strategy.

	 Part 1 and Part 2 of the ISPE PQLI Guide Series discuss the application of science, prior knowledge, and iterative 
use of quality risk management, as well as some of the underpinning processes and technologies, such as design of 
experiments, multivariate analysis, use of process analyzers, and process modeling.




