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This book contains both the theory and practice of risk management (RM) and provides the background, tools, and
application of risk in pharmaceutical and biologics manufacturing and operations. It includes case studies and specific
examples of use of RM for biological and pharmaceutical product manufacture. The book also includes useful references
and a bibliography for the reader who wishes to gain additional knowledge in the subject. It aids in assisting both industry
and regulatory agencies to implement compliant and effective risk management approaches, and includes case studies
to help with understanding.
At over 200 pages, this pocket book will bring you up to speed quickly on the requirements of process validation. It is
divided into logical chapters that sets out the journey of validation in a clear fashion. Many components of Validation for
medical devices are transferable. Understanding the fundamental principles of validation allows the reader to apply them
to different products and different manufacturing processes. This book is ideal for professionals new to Process
Validation. Although it has a practical approach, it is also suited to the academic. Chapter 1: Validation Planning, Chapter
2: Facilities And Utilities Qualification Chapter 3: Equipment And Software Validation Chapter 4: Process Validation
Chapter 5: Packaging Validation Chapter 6: Test Method Validation Chapter 7: Measurement Chapter 8: ISO 13485
Chapter 9: Lean
Completely revised and updated to reflect the significant advances in pharmaceutical production and regulatory
expectations, this third edition of Validation of Pharmaceutical Processes examines and blueprints every step of the
validation process needed to remain compliant and competitive. The many chapters added to the prior compilation
examine va
Written in four parts, this book provides a dedicated and in-depth reference for blending within the pharmaceutical
manufacturing industry. It links the science of blending with regulatory requirements associated with pharmaceutical
manufacture. The contributors are a combination of leading academic and industrial experts, who provide an informed
and industrially relevant perspective of the topic. This is an essential book for the pharmaceutical manufacturing industry,
and related academic researchers in pharmaceutical science and chemical and mechanical engineering.
The preparation of sterile products using aseptic processing is considered perhaps the most critical process in the
pharmaceutical industry and has witnessed continual improvement over the last half century. New approaches that have
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transformed classical aseptic production methods are appearing almost daily. This book reviews emerging technologies
for aseptic processing that will markedly reduce the level of contamination risk for sterile products and includes coverage
on: The use of isolator and barrier concepts for aseptic processing and assembly. The application of robotics as an
alternative to gowned personnel. The increasing reliance on automation to minimize or eliminate operator intervention.
The design, operational, monitoring and compliance changes necessary for success with advanced aseptic processing.
Advanced Aseptic Processing Technology is an essential reference for anyone working with sterile products, and is
recommended for individuals in manufacturing,, compliance, regulatory affairs, microbiology, environmental monitoring,
sterility testing, sterilization, validation, engineering, development, facility and equipment design, component and
equipment suppliers, automation, and robotics.
Validation of computer systems is the process that assures the formal assessment and report of quality and performance
measures for all the life-cycle stages of software and system development, its implementation, qualification and
acceptance, operation, modification, requalification, maintenance and retirement (PICS CSV PI 011-3). It is a process
that demonstrates the compliance of computer systems functional and non-functional requirements, data integrity,
regulated company procedures and safety requirements, industry standards, and applicable regulatory authority’s
requirements. Compliance is a state of being in adherence to application-related standards or conventions or regulations
in laws and similar prescriptions. This book, which is relevant to the pharmaceutical and medical devices regulated
operations, provides practical information to assist in the computer validation to production systems, while highlighting
and efficiently integrating worldwide regulation into the subject. A practical approach is presented to increase efficiency
and to ensure that the validation of computer systems is correctly achieved.
A study of biopharmaceutical process validation. It aims to enable developers and producers to ensure safe products, reduce the
risk of adverse reactions in patients, and avoid recalls by outlining sophisticated validation approaches to characterize processes,
process intermediates, and final product fully. The text emphasizes cost effectiveness while determining what level of validation is
required for different phases of development, license application, and process improvements.
Updated to reflect current good manufacturing practice (CGMP) regulations, this text discusses current concepts in validation. New
topics covered include: validation of cleaning systems and computer systems; equipment and water systems validation; and
lyophilized and aerosol product validation.
This book will update the original edition published in 1997. Since the publication of the first edition, the biotechnology and
biologics industries have gained extensive knowledge and experience in downstream processing using chromatography and other
technologies associated with recovery and purification unit operations. This book will tie that experience together for the next
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generation of readers. Updates include: - sources and productivity - types of products made today - experiences in clinical and
licensed products - economics - current status of validation - illustrations and tables - automated column packing - automated
systems New topics include: - the use of disposables - multiproduct versus dedicated production - design principles for
chromatography media and filters - ultrafiltration principles and optimization - risk assessments - characterization studies - design
space - platform technologies - process analytical technologies (PATs) - biogenerics - comparability assessments Key Features: new approaches to process optimiaztion - use of patform technologies - applying risk assessment to process design
This book will be a substantial revision, which will reflect the new version of the ISO 13485:2016. This represents the standard
protocols that all medical device manufacturers must follow, in the fabrication of their products. It will focus on changes in the
structure of the quality management system; change in the documentation for quality managemeent systems and finally, present
the different methods of implementation of the standard requirements within the organization.This new version was initiated in
2016, thus all apprpriate enterprises using the old standard must convert to the new version, now available.The Second Edition will
clarify, explain and demonstrate the new version.
Manufacturing area with new equipment having high capacity compared to previous one (Production Line) i.e. FBD, RMG, Co Mill
and Container Mixer. Manufacturing of Metformin ER 500mg tablets is planned to do in new area with new equipment. As the size
and capacity of the equipments are bigger than previous equipments, batch size of Metformin ER tablets is increasing from 0.4
mio to 0.6 mio. As the production in new area and new equipment, qualification of area, equipment, water and air was carried out
as per qualification protocol. Now, further the process of optimization was performed for Metformin ER tablets by identifying the
critical Process parameters i.e. standardization batch (BATCH I). Before going to start process validation, one standardization
batch was taken, where the process optimization of critical parameter like mixing speed, mixing time, lubrication time was carried
out; fast, 15 min, 15 min respectively the results for that. Three process validation batches (PV-1, PV-2 and PV-3) of commercial
batch size were taken in which Manufacturing Process, critical parameters, Validation status of equipments & Validation criteria's
were considered.
An interdisciplinary approach, integrating biochemistry, biology, genetics, and engineering for the effective production of protein
pharmaceuticals. The volume offers a biological perspective of large-scale animal cell culture and examines diverse processing
strategies, process management, regulator
How to Validate a Pharmaceutical Process provides a “how to approach to developing and implementing a sustainable
pharmaceutical process validation program. The latest volume in the Expertise in Pharmaceutical Process Technology Series, this
book illustrates the methods and reasoning behind processes and protocols. It also addresses practical problems and offers
solutions to qualify and validate a pharmaceutical process. Understanding the “why is critical to a successful and defensible
process validation, making this book an essential research companion for all practitioners engaged in pharmaceutical process
validation. Thoroughly referenced and based on the latest research and literature Illustrates the most common issues related to
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developing and implementing a sustainable process validation program and provides examples on how to be successful Covers
important topics such as the lifecycle approach, quality by design, risk assessment, critical process parameters, US and
international regulatory guidelines, and more
The third edition of this text contains additional chapters which cover troubleshooting procedures, validation in contract
manufacturing and current harmonization trends.
Attempting to fill the gap Regulatory documents and inspections have put increasing emphasis on process validation for all types
of products, including biological and biotechnological ones. Until now, no description of a process validation for complex biological
processes exists, let alone any concrete suggestion how to attain it: this book, however, attempts to fill the gap. Taking the current
state of scientific practice in process validation as a starting point, this volume portrays the expectations of the regulatory
community and provides detailed examples of how various types of biological and biotechnological processes could be validated.
Considering the sizeable difficulties in designing a single method of process validation suitable for all types of processes and
products, the authors discuss the implications and present many possible routes to a successful validation process.
Process Validation in Manufacturing of Biopharmaceuticals, Third Edition delves into the key aspects and current practices of
process validation. It includes discussion on the final version of the FDA 2011 Guidance for Industry on Process Validation
Principles and Practices, commonly referred to as the Process Validation Guidance or PVG, issued in final form on January 24,
2011. The book also provides guidelines and current practices, as well as industrial case studies illustrating the different
approaches that can be taken for successful validation of biopharmaceutical processes. Case studies include Process validation
for membrane chromatography Leveraging multivariate analysis tools to qualify scale-down models A matrix approach for process
validation of a multivalent bacterial vaccine Purification validation for a therapeutic monoclonal antibody expressed and secreted
by Chinese Hamster Ovary (CHO) cells Viral clearance validation studies for a product produced in a human cell line A muchneeded resource, this book presents process characterization techniques for scaling down unit operations in biopharmaceutical
manufacturing, including chromatography, chemical modification reactions, ultrafiltration, and microfiltration. It also provides
practical methods to test raw materials and in-process samples. Stressing the importance of taking a risk-based approach towards
computerized system compliance, this book will help you and your team ascertain process validation is carried out and exceeds
expectations.
This book examines statistical techniques that are critically important to Chemistry, Manufacturing, and Control (CMC) activities.
Statistical methods are presented with a focus on applications unique to the CMC in the pharmaceutical industry. The target
audience consists of statisticians and other scientists who are responsible for performing statistical analyses within a CMC
environment. Basic statistical concepts are addressed in Chapter 2 followed by applications to specific topics related to
development and manufacturing. The mathematical level assumes an elementary understanding of statistical methods. The ability
to use Excel or statistical packages such as Minitab, JMP, SAS, or R will provide more value to the reader. The motivation for this
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book came from an American Association of Pharmaceutical Scientists (AAPS) short course on statistical methods applied to CMC
applications presented by four of the authors. One of the course participants asked us for a good reference book, and the only
book recommended was written over 20 years ago by Chow and Liu (1995). We agreed that a more recent book would serve a
need in our industry. Since we began this project, an edited book has been published on the same topic by Zhang (2016). The
chapters in Zhang discuss statistical methods for CMC as well as drug discovery and nonclinical development. We believe our
book complements Zhang by providing more detailed statistical analyses and examples.
Revised to reflect significant advances in pharmaceutical production and regulatory expectations, Handbook of Validation in
Pharmaceutical Processes, Fourth Edition examines and blueprints every step of the validation process needed to remain
compliant and competitive. This book blends the use of theoretical knowledge with recent technological advancements to achieve
applied practical solutions. As the industry's leading source for validation of sterile pharmaceutical processes for more than 10
years, this greatly expanded work is a comprehensive analysis of all the fundamental elements of pharmaceutical and biopharmaceutical production processes. Handbook of Validation in Pharmaceutical Processes, Fourth Edition is essential for all
global health care manufacturers and pharmaceutical industry professionals. Key Features: Provides an in-depth discussion of
recent advances in sterilization Identifies obstacles that may be encountered at any stage of the validation program, and suggests
the newest and most advanced solutions Explores distinctive and specific process steps, and identifies critical process control
points to reach acceptable results New chapters include disposable systems, combination products, nano-technology, rapid
microbial methods, contamination control in non-sterile products, liquid chemical sterilization, and medical device manufacture
Process Validation in Manufacturing of Biopharmaceuticals, Third EditionCRC Press
On July 30-31, 2018, the National Academies of Sciences, Engineering, and Medicine held a workshop titled Continuous Manufacturing for
the Modernization of Pharmaceutical Production. This workshop discussed the business and regulatory concerns associated with adopting
continuous manufacturing techniques to produce biologics such as enzymes, monoclonal antibodies, and vaccines. The participants also
discussed specific challenges for integration across the manufacturing system, including upstream and downstream processes, analytical
techniques, and drug product development. The workshop addressed these challenges broadly across the biologics domain but focused
particularly on drug categories of greatest FDA and industrial interest such as monoclonal antibodies and vaccines. This publication
summarizes the presentations and discussions from the workshop.
When a pharmaceutical company decides to build a Quality System, it has to face the fact that there aren't any guideline that define exactly
how such a system has to be built. With terms such as quality system, quality assurance, and quality management used interchangeably,
even defining the system's objectives is a problem. This book provides a pr
Implementation of FDA's Design Control requirements (21 CFR 820.30) changed an entire industry. Quality System Requirements defined
the approach to medical device validation. Product design, manufacturing process, and test method validation studies must be performed
before or as a product is transferred to commercial production. Validation studies must demonstrate that product design, process, and test
methods/requirements/specifications determined during development can be met in the environment of intended use. This book provides
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practical guidance on how to develop and validate product designs, manufacturing processes, and test methods that comply with the
requirements of QSR.
The United Nation's Sustainable Development Goals call for the establishment of Good Health and Well-being and target a universal digital
healthcare ecosystem by 2030. However, existing technology infrastructure is ineffectual in achieving the envisioned target and requires
massive reconfiguration to achieve its intended outcome. This book suggests a way forward with fair and efficient digital health networks that
provide resource efficiencies and inclusive access to those who are currently under-served. Specifically, a fair and efficient digital health
network that provides a common platform to its key stakeholders to facilitate sharing of information with a view to promote cooperation and
maximise benefits. A promising platform for this critical application is ‘cloud technology’ with its offer of computing as a utility and resource
sharing. This is an area that has attracted much scholarly attention as it is well-suited to foster such a network and bring together diverse
players who would otherwise remain fragmented and be unable to reap the benefits that accrue from cooperation. The fundamental premise
is that the notion of value in a digital-health ecosystem is brought about by the sharing and exchange of digital information. However,
notwithstanding the potential of information and communication technology to transform the healthcare industry for the better, there are
several barriers to its adoption, the most significant one being misaligned incentives for some stakeholders. This book suggests among other
findings, that e-health in its true sense can become fair and efficient if and only if a regulatory body concerned assumes responsibility as the
custodian of its citizens’ health information so that ‘collaboration for value’ will replace ‘competition for revenue’ as the new axiom in
delivering the public good of healthcare through digital networks.
The first complete one-volume reference on the topic, this book describes all aspects of process validation in the licensure of recombinant
biologics, for both protein and non-protein products. It covers product synthesis, purification, and filling/finishing.
Process validation is a requirement of the Current Good Manufacturing Practices Regulations for Finished Pharmaceuticals, 21 CFR Parts
210 and 211, and of the Good Manufacturing Practice Regulations for Medical Devices, 21 CFR Part 820, and therefore, is applicable to the
manufacture of pharmaceuticals and medical devices. Lyophilization is an essential component of synthesis and formulation processes in
chemical and pharmaceutical industry. Therefore, it is needed to be validation and per regulatory requirements. Successful process validation
programs begin with a thoughtful and comprehensive corporate policy concerning the process validation program. This policy should
recognize that process validation begins at the initial stages of development, and does not end until the lifetime of the product is over. It is
important that all employees be fully trained and understand their role in the program. Good science, well-documented development
programs, proactive procedures and definitions, and well-written protocols will increase the chances of successful process validation.
Process Validation in Manufacturing of Biopharmaceuticals, Third Edition delves into the key aspects and current practices of process
validation. It includes discussion on the final version of the FDA 2011 Guidance for Industry on Process Validation Principles and Practices,
commonly referred to as the Process Validation Guidance or PVG, issued in
Principles of Parenteral Solution Validation: A Practical Lifecycle Approach covers all aspects involved in the development and process
validation of a parenteral product. By using a lifecycle approach, this book discusses the latest technology, compliance developments, and
regulatory considerations and trends, from process design, to divesting. As part of the Expertise in Pharmaceutical Process Technology
series edited by Michael Levin, this book incorporates numerous case studies and real-world examples that address timely problems and
offer solutions to the daily challenges facing practitioners in this area. Discusses international and domestic regulatory considerations in every
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section Features callout boxes that contain points-of-interest for each segment of the audience so readers can quickly find their interests and
needs Contains important topics, including risk management, the preparation and execution of properly designed studies, scale-up and
technology transfer activities, problem-solving, and more
For the past decade, process validation issues ranked within the top six of Food and Drug Administration (FDA) form 483 observation findings
issued each year. This poses a substantial problem for the medical device industry and is the reason why the authors wanted to write this
book. The authors will share their collective knowledge: to help organizations improve patient safety and increase profitability while
maintaining a state of compliance with regulations and standards. The intent of this book is to provide manufacturing quality professionals
working in virtually any industry a quick, convenient, and comprehensive guide to properly conduct process validations that meet regulatory
and certification requirements. It will aid quality technicians, engineers, managers, and others that need to plan, conduct, and monitor
validation activities.
The validation of analytical methods is based on the characterisation of a measurement procedure (selectivity, sensitivity, repeatability,
reproducibility). This volume collects 31 outstanding papers on the topic, mostly published in the period 2000-2003 in the journal
"Accreditation and Quality Assurance". They provide the latest understanding, and possibly the rationale why it is important to integrate the
concept of validation into the standard procedures of every analytical laboratory. In addition, this anthology considers the benefits to both: the
analytical laboratory and the user of the measurement results.
The textbook addresses the lifecycle concepts (Stage 1, 2, 3) of Process Validation. Regulatory bodies such as US FDA, EMEA, WHO, PIC/S
have adopted the ICH lifecycle approach. Organizations have an opportunity to harmonize and align PV activities for all regulated markets.
The concepts discussed provides a direction on how to approach solid dose manufacturing process validation for regulatory compliance.
Solid Oral Dose Process Validation, Lifecycle Approach: Application, Volume Two and the companion Volume One, Solid Dose Process
Validation, The Basics, also available as a set, provide directions and solutions for the pharmaceutical industry. The topics and chapters give
a systematic understanding for the application of lifecycle concepts in solid dose pharmaceutical manufacturing. Since solid dose
formulations encompass majority of the pharmaceutical preparations, it is essential information for pharmaceutical professionals who use the
process validation lifecycle approach. This set is published as a comprehensive solution for solid dose process validation.
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