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This Second Edition examines the mechanisms and means to
establish regulatory compliance for pharmaceutical products and
company practices. It focuses on major legislative revisions that
impact requirements for drug safety reviews, product regulatory
approvals, and marketing practices. Written by top industry professionals, practicing attorneys, and FDA regulators, it includes
policies and procedures that pharmaceutical companies need to
implement regulatory compliance post-approval. New chapters
cover: the marketing of unapproved new drugs and FDA eﬀorts to
keep them in regulatory compliance pharmacovigilance programs
designed to prevent widespread safety issues legal issues surrounding the sourcing of foreign APIs the issues of counterfeit
drugs updates on quality standards
This indispensable guide focuses on validating programs written
to support the clinical trial process from after the data collection
stage to generating reports and submitting data and output to
the Food and Drug Administration.
The current revolution in software, and the regulations that have
evolved to address it, have increasingly caused companies to
turn to oﬀ-the-shelf software for electronic record keeping. Data
captured in computerized systems must be as reliable, if not
more so, than data on paper. Electronic Record Keeping: Achieving Compliance with 21 CFR Part 11 and 45 CFR Parts 160, 162,
and 164 explores how to evaluate, select, implement, and document an e-system that will keep your organization in compliance.
Covering Title 21 of the Code of Federal Regulations (CFR) Part
11 and the parallel, recently passed Title 45 CFR Parts 160, 162,
and 164 of the Health Insurance Portability and Accountability Act
(HIPAA), this book provides guidance for selecting, purchasing, installing, validating, and managing commercial oﬀ-the-shelf software for data collection and retention. It takes a number of years
for industry standards for a new regulation to develop from dialog
between companies and the regulating agency. These standards
are in place for Part 11, which was passed into law in 1997.
Healthcare providers who must implement electronic record keeping can learn how to best do it by understanding the parallel between the new HIPAA regulations and the industry standards for
Part 11. Further, certain FDA-driven activities, such as patient record keeping in clinical trials, now must comply with the new HIPAA regs as well. To help companies achieve and maintain compliance, the authors cover audit trails, validation, documentation,
training, and security and accountability. They discuss what the
regulations say and what they mean. Compliance may be mandatory, but it also makes good business sense. Companies that are
compliant will always be poised to move forward, and they will
avoid the grief that comes from poor or faulty record keeping and
documentation. This book gives you the tools you need to keep
your company both compliant and competitive.
Thoroughly revised to include the latest industry developments,
the Second Edition presents a comprehensive overview of computer validation and veriﬁcation principles and how to put them

into practice. To provide the current best practice and guidance
on identifying and implementing improvements for computer systems, the text extensively reviews r
PHARMACEUTICAL INDUSTRY INTERVIEW FREQUENTLY ASKED
QUESTIONS1. What is an SOP?A Standard Operating Procedure
(SOP) is a certain type of document that describes in a step-by
step outline form how to perform a particular task or operation.
Everyone in a company must follow the same procedures to assure that tasks are performed consistently and correctly. Most
companies have a wide variety of SOPs that describe how to do
diﬀerent tasks. In many companies technicians and operators are
trained in how to follow individual SOPs and their training record
speciﬁes which SOPs they are trained on and are authorized to
use.2. What is 21 CFR part 11?Title 21 CFR Part 11 of the Code of
Federal Regulations deals with the Food and Drug Administration
(FDA) guidelines on electronic records and electronic signatures
in the United States. Part 11, as it is commonly called, deﬁnes the
criteria under which electronic records and electronic signatures
are considered to be trustworthy, reliable and equivalent to paper
records.3. What are user Requirements ?User Requirements Speciﬁcation describes what users require from the System. UserRequirement speciﬁcations are written early in the validation process, typically before the system is created. It is written by the
System Owner and End Users, with input from Quality Assurance.
Requirements outlined in the URS are usually tested in the Performance Qualiﬁcation. User Requirements Speciﬁcations are not intended to be a technical document; readers with only a general
knowledge of the system should be able to understand the requirements outlined in the URS.4. What is a validation plan?Validation Plans deﬁne the scope and goals of a validation project.
Validation plans are written before a validation project and are
speciﬁc to a single validation project. Validation Plans can include:Deliverables (Documents) to be generated during the validation process Resources/Departments/Personnel to participate
in the validation project Time-Line for completing the validation
project.
The accessible, easy-to-follow guide that demystiﬁes documentation management When it comes to receiving documentation to
conﬁrm good science, U.S. and international regulators place high
demands on the healthcare industry. As a result, companies developing and manufacturing therapeutic products must implement a strategy that allows them to properly manage their records and documents, since they must comply with rigorous standards and be available for regulatory review or inspection at a moment’s notice. Written in a user-friendly Q&A style for quick reference, Managing the Documentation Maze provides answers to
750 questions the authors encounter frequently in their roles as
consultants and trainers. In simple terms, this handy guide
breaks down the key components that facilitate successful document management, and shows why it needs to be a core discipline in the industry with information on: Compliance with regulations in pharmaceutical, biological, and device record keeping
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Electronic systems, hybrid systems, and the entire scope of documentation that companies must manage How to write and edit
documents that meet regulatory compliance Making the transition to an electronic system, including how to validate and document the process Anyone responsible for managing documents in
the health ﬁeld will ﬁnd this book to be a trusted partner in unraveling the bureaucratic web of confusion, while it initiates a plan
on how to put an eﬀective, lasting system in place—one that will
stand up to any type of scrutiny.
The validation of equipment, processes and methods is a basic requirement that nowadays has to be met in most industries. This
handbook deals with the validation of computerized systems in
general as well as with analytical method validation. The many detailed practical examples focus on thermal analysis of materials,
such as plastics and rubber. The handbook is intended for newcomers interested in the theoretical and regulatory aspects of
validation and for thermal analysis practitioners who have to validate their equipment and methods. Contents: Part 1: Validation
of Computerized Systems Recent Changes in Regulations and
Regulatory Guidance Instrument Qualiﬁcation, Computerized System Validation and Method Validation Regulatory Requirements
for Computerized System Validation Computerized System Validation Writing the User Requirements Speciﬁcation (URS) Auditing
the System Supplier Installation Qualiﬁcation and Operational
Qualiﬁcation (IQ and OQ) Performance Qualiﬁcation (PQ) or End
User Testing Part 2: Method Validation Measurement Errors and
Uncertainty of Measurement Validation of Analytical Procedures
and Methods Interlaboratory Studies in Thermal Analysis Method
Development Through to SOP Practical Examples Appendix 1: 21
CFR Part 11 and EU GMP Annex 11 Appendix 2: Basic Statistics Appendix 3: Standard Test Methods for Thermal Analysis
This Second Edition discusses ways to improve pharmaceutical
product quality while achieving compliance with global regulatory
standards. With comprehensive step-by-step instructions, practical recommendations, standard operating procedures (SOPs),
checklists, templates, and graphics for easy incorporation in a laboratory. This title serves as a complete source to the subject, and
explains how to develop and implement a validation strategy for
routine, non-routine, and standard analytical methods, covering
the entire equipment, hardware, and software qualiﬁcation process. It also provides guidance on qualiﬁcation of certiﬁed standards, in-house reference materials, and people qualiﬁcation, as
well as internal and third party laboratory audits and inspections.
Here's the ﬁrst book written speciﬁcally to help medical device
and software engineers, QA and compliance professionals, and
corporate business managers better understand and implement
critical veriﬁcation and validation processes for medical device
software. Oﬀering a much broader, higher-level picture than
other books in this ﬁeld, this book helps professionals think critically about software validation -- to build conﬁdence in their software's safety and eﬀectiveness. The book presents validation activities for each phase of the product lifecycle and shows: why these activities are important and add value; how to undertake
them; and what outputs need to be created to document the validation process. From software embedded within medical devices,
to software that performs as a medical device itself, this comprehensive book explains how properly handled validation throughout the development lifecycle can help bring medical devices to
completion sooner, at higher quality, and in compliance with regulations.
You cannot aﬀord to be in the dark when it comes to validating
your analytical systems and lab software. Written by international
laboratory and compliance expert Dr. Ludwig Huber, Validation of
Computerized Analytical and Networked Systems is an invaluable
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validation tool. Covering the initial writing of the validation plan
through implementation, testing, and installation qualiﬁcation,
through ongoing calibration, performance qualiﬁcation, and
change control, the book provides guidance throughout the entire
validation process. Huber pays special attention to 21CFR Part 11
electronic records and signatures compliance, including recommendations for implementation and the scope of Part 11 for chromatographic systems. He discusses vendor assessment, covers
the criteria and procedures for vendor audits, and includes vendor assessment checklists. He also explores the validation of complex networked systems and "oﬃce software" such as Macros,
spreadsheets, and databases, and the operational compliance of
legacy systems. The book contains everything you need to perform computer systems validation cost-eﬀectively and in a manner acceptable to national and international regulatory agencies.
There is no substitute for extensive testing when it comes to IT
systems. Recognition that problems are easier and cheaper to ﬁx
before the system is in use (rather than after), has turned testing
into a cost-eﬀective tool. However, when developing computer
systems for pharmaceuticals manufacturing, testing to meet regulatory requirements adds an
Data integrity is fundamental in a pharmaceutical and medical devices quality system. This book provides practical information to
enable compliance with data integrity, while highlighting and eﬃciently integrating worldwide regulation into the subject. The
ideas presented in this book are based on many years’ experience in regulated industries in various computer systems development, maintenance, and quality functions. In addition to case
studies, a practical approach will be presented to increase eﬃciency and to ensure that the design and testing of the data integrity controls are correctly achieved.
Electronic Systems Master Handbook 1 Parts 11, Scope and Application, EU Annex 11, EU Annex 15, Electronic Systems Check List,
Computerized Systems used in Clinical Investigations.
This work covers all aspects of the Food and Drug Administration's Good Laboratory Practice relgulations and techniques for
implementation. This edition includes general knowledge on computer system validation, details on implementing GIPs in an automated laboratory, a forecast of the ﬂexibility and eﬀectiveness of
GLPs in the changing laboratory environment, and a contemporary bibliography with new references.
Chromatography is a major analytical technique that is used
throughout research, development and manufacturing in the pharmaceutical, medical device and associated industries. To demonstrate ﬁtness for purpose with the applicable regulations, the systems must be validated. Validation of Chromatography Data Systems: Meeting Business and Regulatory Requirements introduces
the basics of computer validation. It looks in detail at the requirements throughout the life cycle of a CDS for any regulated laboratory, from its concept, through writing the user requirements speciﬁcation to selecting the system, testing and operational release,
including using electronic signatures. This logical and uniquely organised book provides the background to the regulatory requirements, interpretation of the regulations and documented evidence needed to support a claim that a system is validated. Development of the system, risk management, operation and ﬁnally
system retirement and data migration are discussed. Case
studies and practical examples are provided where appropriate.
Validation of Chromatography Data Systems: Meeting Business
and Regulatory Requirements is ideal for the chromatographer
working in analytical laboratories in the regulated pharmaceutical, contract research, biotechnology and medical device industries seeking the practical guidance required for validating their
chromatography data systems in order to meet regulatory re-
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quirements. It will also be welcomed by consultants or those in
regulatory agencies.
Data integrity is the hottest topic in the pharmaceutical industry.
Global regulatory agencies have issued guidance, after guidance
after guidance in the past few years, most of which does not oﬀer
practical advice on how to implement policies, procedures and
processes to ensure integrity. These guidances state what but
not how. Additionally, key stages of analysis that impact data integrity are omitted entirely. The aim of this book is to provide
practical and detailed help on how to implement data integrity
and data governance for regulated analytical laboratories working in or for the pharmaceutical industry. It provides clariﬁcation
of the regulatory issues and trends, and gives practical methods
for meeting regulatory requirements and guidance. Using a data
integrity model as a basis, the principles of data integrity and data governance are expanded into practical steps for regulated laboratories to implement. The author uses case study examples to
illustrate his points and provides instructions for applying the principles of data integrity and data governance to individual laboratory needs. This book is a useful reference for analytical chemists
and scientists, management and senior management working in
regulated laboratories requiring either an understanding about data integrity or help in implementing practical solutions. Consultants will also beneﬁt from the practical guidance provided.
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advanced engineering approaches continue to be translated into
bioprocesses that bring new products to market at a signiﬁcantly
faster pace than most other industries. Industrial scale biotechnology and new manufacturing methods are revolutionizing
medicine, environmental monitoring and remediation, consumer
products, food production, agriculture, and forestry, and continue
to be a major area of research. The downstream stage in industrial biotechnology refers to recovery, isolation, and puriﬁcation
of the microbial products from cell debris, processing medium
and contaminating biomolecules from the upstream process into
a ﬁnished product such as biopharmaceuticals and vaccines.
Downstream process design has the greatest impact on overall
biomanufacturing cost because not only does the biochemistry of
diﬀerent products ( e.g., peptides, proteins, hormones, antibiotics, and complex antigens) dictate diﬀerent methods for the isolation and puriﬁcation of these products, but contaminating
byproducts can also reduce overall process yield, and may have
serious consequences on clinical safety and eﬃcacy. Therefore
downstream separation scientists and engineers are continually
seeking to eliminate, or combine, unit operations to minimize the
number of process steps in order to maximize product recovery
at a speciﬁed concentration and purity. Based on Wiley’s Encyclopedia of Industrial Biotechnology: Bioprocess, Bioseparation, and
Cell Technology, this volume features ﬁfty articles that provide information on down- stream recovery of cells and protein capture;
process development and facility design; equipment; PAT in downstream processes; downstream cGMP operations; and regulatory
compliance. It covers: Cell wall disruption and lysis Cell recovery
by centrifugation and ﬁltration Large-scale protein chromatography Scale down of biopharmaceutical puriﬁcation operations
Lipopolysaccharide removal Porous media in biotechnology Equipment used in industrial protein puriﬁcation Aﬃnity chromatography Antibody puriﬁcation, monoclonal and polyclonal Protein aggregation, precipitation and crystallization Freeze-drying of biopharmaceuticals Biopharmaceutical facility design and validation
Pharmaceutical bioburden testing Regulatory requirements Ideal
for graduate and advanced undergraduate courses on biomanufacturing, biochemical engineering, biopharmaceutical facility design, biochemistry, industrial microbiology, gene expression technology, and cell culture technology, Downstream Industrial
Biotechnology is also a highly recommended resource for industry professionals and libraries.
Validation describes the procedures used to analyze pharmaceutical products so that the data generated will comply with the requirements of regulatory bodies of the US, Canada, Europe and Japan. Calibration of Instruments describes the process of ﬁxing,
checking or correcting the graduations of instruments so that
they comply with those regulatory bodies. This book provides a
thorough explanation of both the fundamental and practical aspects of biopharmaceutical and bioanalytical methods validation.
It teaches the proper procedures for using the tools and analysis
methods in a regulated lab setting. Readers will learn the appropriate procedures for calibration of laboratory instrumentation
and validation of analytical methods of analysis. These procedures must be executed properly in all regulated laboratories, including pharmaceutical and biopharmaceutical laboratories, clinical testing laboratories (hospitals, medical oﬃces) and in food
and cosmetic testing laboratories.

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
This handbook provides the most up to date resource currently
available for interpreting and understanding design controls. This
handbook is the most exhaustive resource ever written about
FDA & ISO 13485 design controls for medical devices with a collection of all applicable regulations and real-world examples.
Four-hundred & forty, 8.5" X 11" pages provides an extensive
evaluation of FDA 21 CFR 820 and is cross-referenced with ISO
13485 to provide readers with a broad and in-depth review of
practical design control implementation techniques. This handbook also covers basic, intermediate and advanced design control topics and is an ideal resource for implementing new design
control processes or upgrading an existing process into medical
device quality systems. This critical resource also speciﬁcally outlines key topics which will allow quality managers and medical device developers to improve compliance quickly to pass internal
and external audits and FDA inspections. The author breaks down
the regulation line by line and provides a detailed interpretation
by using supportive evidence from the FDA design control guidance and the quality systems preamble. Numerous examples,
case studies, best practices, 70+ ﬁgures and 45+ tables provide
practical implementation techniques which are based on the author's extensive experience launching numerous medical device
products and by integrating industry consultant expertise. In addition, bonus chapters include: explanation of medical device classiﬁcation, compliance to design controls, risk management, and
the design control quality system preamble. 20-40 pages are dedicated to each of the major design control topics: Design and Development Planning, Design Input, Design Output, Design Transfer, Design Veriﬁcation, Design Validation, Design Change and Design History File.
DOWNSTREAM INDUSTRIAL BIOTECHNOLOGY An aﬀordable, easily accessible desk reference on biomanufacturing, focused on
downstream recovery and puriﬁcation Advances in the fundamental knowledge surrounding biotechnology, novel materials, and

Covering regulatory requirements stipulated by the FDA, this
book delineates the organization, planning, veriﬁcation, and documentation activities and procedural controls required for compliance with worldwide computer systems validation regulations.
The author introduces supporting technologies such as encryption and digital signatures and places
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Fully updated and revised to include the latest information since
publication of the ﬁrst edition in 1989, the Second Edition of this
highly praised reference covers all aspects of the Food and Drug
Administration's (FDA) Good Laboratory Practice (GLP) regulations and techniques for implementation. The book details speciﬁc standards and general g
This handbook details methods for sustainable compliance with
GxPs and 21 CFR Part 11 validation requirements regarding computerized systems in the pharmaceutical, biotechnology, and
medical device industry. The handbook follows FDA guidelines
and best industry practices in deﬁning roles, responsib
Good Manufacturing Practice (GMP) ensures medicinal products
are produced consistently and controlled to the quality standards
appropriate for their intended use and as required by product speciﬁcations or marketing authorization. Annex 11 details the European Medicines Agency (EMA) GMP requirements for computer
systems.The purpose of Annex 11 is
Covering regulatory requirements stipulated by the FDA, this
book delineates the organization, planning, veriﬁcation, and documentation activities and procedural controls required for compliance with worldwide computer systems validation regulations.
The author introduces supporting technologies such as encryption and digital signatures and places regulatory compliance
within the context of quality assurance. He demonstrates the importance of integrating validation activities into the system lifecycle using a structured top-down approach. He covers practical applications of quality assurance and engineering techniques as
they relate to the development of systems ﬁt to meet user and
regulatory requirements.
Spanning every critical element of validation for any pharmaceutical, diagnostic, medical device or equipment, and biotech product, this Second Edition guides readers through each step in the
correct execution of validating processes required for non-aseptic
and aseptic pharmaceutical production. With 14 exclusive environmental performance evaluati
This forum provides an opportunity to read and share the views
of experts and non-experts in regard to electronic records, electronic signatures, 21 CFR Part II and all associated components in
pharmaceutical manufacturing. The amount of paper created by
the regulatory reuirements for FDA and MCA compliance necessitates a more focussed approach to the electronic issues associated with validation.
This book provides useful information for bioanalytical / analytical
scientists, analysts, quality assurance managers, and all personnel in bioanalytical laboratories through all aspects of bioanalytical technical and regulatory perspectives within bioanalytical operations and processes. Readers learn how to develop and implement strategies for routine, non-routine, and standard bioanalyti-
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cal methods and on the entire equipment hardware and software
qualiﬁcation process. The book also gives guidelines on qualiﬁcation of certiﬁed standards and in-house reference material as well
as on people qualiﬁcation. Finally, it guides readers through
stressless internal and third party laboratory audits and inspections. It takes account to most national and international regulations and quality and accreditation standards, along with corresponding interpretation and inspection guides. The author elaborates on highly comprehensive content, making it easy not only
to learn the subject but also to quickly implement the recommendations.
This text looks at electronic records and electronic signatures and
considers the amount of paperwork created by the regulatory requirements for FDA and MCA compliance, so necessitating a more
focussed approach to the electronic issues associated with validation.
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 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
With the success of the "Medical Device Engineers Handbook",
ValidationResources.org has created a compact, pocket book version containing all the required content for the Medical Engineer.An ideal pocket resource for engineers working in the medical device industry. This all-in-one reference-style book serves
the needs of engineers at diﬀerent levels in their career journey.
It is based on over a decade of experience working within the industry. It draws not only on this experience but on best practices
and widely accepted conventions. Chapters include: Design Controls, Validation Planning, Risk Management, Facilities and Utilities Validation, Equipment and Software Validation, Process Validation, Packaging Validation, Test Method Validation, 21 CFR Part
11, Electronic Records, Measurement, Good Manufacturing Practices, ISO 13485, Lean Basics, Six Sigma Basics, Polymer Processing, Tools, Useful References Page Count (Over 300 pages)
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