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For many years, we considered human errors or mistakes as the cause of mishaps or problems. In the manufacturing
industries, human error, under whatever label (procedures not followed, lack of attention, or simply error), was the
conclusion of any quality problem investigation. The way we look at the human side of problems has evolved during the
past few decades. Now we see human errors as the symptoms of deeper causes. In other words, human errors are
consequences, not causes. The basic objective of this book is to provide readers with useful information on theories,
methods, and specific techniques that can be applied to control human failure. It is a book of ideas, concepts, and
examples from the manufacturing sector. It presents a comprehensive overview of the subject, focusing on the practical
application of the subject, specifically on the human side of quality and manufacturing errors. In other words, the primary
focus of this book is human failure, including its identification, its causes, and how it can be reasonably controlled or
prevented in the manufacturing industry setting. In addition to including a detailed discussion of human error (the
inadvertent or involuntary component of human failure), a chapter is devoted to analysis and discussion related to
voluntary (intentional) noncompliance. Written in a direct style, using simple “industry” language with abundant applied
examples and practical references, this book’s insights on human failure reduction will improve individual, organizational,
and social well-being.
This Second Edition is an essential guide to preparing for FDA pre-approval inspections-taking into account current
trends in FDA expectations and inspection activities, such as the GMPs of the 21st Century, quality systems-based
approach to inspections, risk-based inspections, quality by design, process analytical technology, design space, etc. Th
With global harmonization of regulatory requirements and quality standards and national and global business
consolidations ongoing at a fast pace, pharmaceutical manufacturers, suppliers, contractors, and distributors are
impacted by continual change. Offering a wide assortment of policy and guidance document references and
interpretations, this Sixth Edition is significantly expanded to reflect the increase of information and changing practices in
CGMP regulation and pharmaceutical manufacturing and control practices worldwide. An essential companion for every
pharmaceutical professional, this guide is updated and expanded by a team of industry experts, each member with
extensive experience in industry or academic settings.
"Offers an overview of validation and the current regulatory climate and provides a compendium of the regulations,
guidance documents, issues, compliance tools, terminology, and literature involved in computer systems validation.
Thoroughly examines regulations issued by the U.S. Food and Drug Administration, the U.S. Environmental Protection
Agency, and the European Union. Furnishes case studies of real-world situations."
Quality assurance of pharmaceutical products is a continuing concern of WHO. Despite efforts made around the world to
ensure a supply of quality and effective medicines, substandard, spurious and counterfeit products still compromise
health care delivery in many countries. To respond to the global need for adequate quality assurance of pharmaceuticals,
WHO's Expert Committee on Specifications for Pharmaceutical Preparations has over the years made numerous
recommendations to establish standards and guidelines and to promote the effective functioning of national regulatory
and control systems and the implementation of internationally agreed standards by trained personnel. Many of the
relevant documents endorsed by the Committee are reproduced in this volume providing guidance covering all aspects of
good manufacturing practices (GMP). Important texts on inspection are also included. Most of the material has been
published separately in the Expert Committee's reports. This compendium brings it together to make it more accessible
and of greater practical value to those working in faculties of pharmacy, in medicines regulation and control and in the
pharmaceutical industry. This is the second updated edition of the compendium and includes texts published in 2005 and
2006 in the WHO Technical Report Series.
Now that prohibitions against stem cell research are relaxing, it is time for the field to move forward with the advances
that promise to eliminate so much human suffering. However, it would be naïve to ignore the fact that regenerative
medicines pose a whole new set of challenges to an industry sector that for decades has geared itself to the
development and delivery of traditional pharmaceuticals. Still, significant strides are being made. Unique in its focus, The
Delivery of Regenerative Medicines and Their Impact on Healthcare delves into material not included in other books.
Edited by Dr. Catherine Prescott and Professor Dame Julia Polak, two of the most respected authorities in stem cell
research and the business of regenerative medicine, this text presents original firsthand accounts of experts from around
the globe. Professor Polak starts by summarizing the progress made and the challenges currently facing the field both as
a science and an emerging industry. This is followed by topics relevant to regulators, insurers, and investors as well as
pharmaceutical and biotech researchers. Offering innovative insight on topics rarely covered, this volume: Details various
innovative investment models Offers a detailed overview of cell-based products and therapeutic stem cell technologies
Examines concerns over safeguarding intellectual property Looks at evolving regulations in the U.S. and Europe
Discusses insurance and risk management and the establishment of reimbursement parameters This book reaches out
to inform a wide audience across government, industry, and academia. It goes beyond the usual discussions to help
invigorate the dialogue and present solutions that must occur at the crossroads of technology and commerce for
regenerative medicines to realize their promise.
The Code of Federal Regulations Title 21 contains the codified Federal laws and regulations that are in effect as of the date of the
publication pertaining to food and drugs, both legal pharmaceuticals and illegal drugs.
This newly expanded and updated fifth edition will be the largest and most comprehensive of the five editions and new topics and
chapter authors have been added. The authors have created the most comprehensive and up-to-date review of the nutritional
strategies available for the prevention of disease and the promotion of health through nutrition. Patients are looking for credible
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information from their health care providers about a whole range of subjects covered here, including ß-carotene, lycopene,
antioxidants, folate, and the myriad of bioactive phytochemicals found in garlic and other foods. With sections on cardiovascular
disease, diabetes, and pregnancy among many others, this volume will be of great value to practicing health professionals,
including physicians, nutritionists, dentists, pharmacists, dieticians, health educators, policy makers, health economists, regulatory
agencies and research investigators. An entire section covers nutrition transitions around the world including Eastern Europe,
Latin America and Asia as well as goals for preventive nutrition in developing countries. Preventive Nutrition: The Comprehensive
Guide for Health Professionals, 5th Ed. is an important resource for thousands of health professionals who have been utilizing the
previous editions since 1997.
Instrument Engineers' Handbook – Volume 3: Process Software and Digital Networks, Fourth Edition is the latest addition to an
enduring collection that industrial automation (AT) professionals often refer to as the "bible." First published in 1970, the entire
handbook is approximately 5,000 pages, designed as standalone volumes that cover the measurement (Volume 1), control
(Volume 2), and software (Volume 3) aspects of automation. This fourth edition of the third volume provides an in-depth, state-ofthe-art review of control software packages used in plant optimization, control, maintenance, and safety. Each updated volume of
this renowned reference requires about ten years to prepare, so revised installments have been issued every decade, taking into
account the numerous developments that occur from one publication to the next. Assessing the rapid evolution of automation and
optimization in control systems used in all types of industrial plants, this book details the wired/wireless communications and
software used. This includes the ever-increasing number of applications for intelligent instruments, enhanced networks, Internet
use, virtual private networks, and integration of control systems with the main networks used by management, all of which operate
in a linked global environment. Topics covered include: Advances in new displays, which help operators to more quickly assess
and respond to plant conditions Software and networks that help monitor, control, and optimize industrial processes, to determine
the efficiency, energy consumption, and profitability of operations Strategies to counteract changes in market conditions and
energy and raw material costs Techniques to fortify the safety of plant operations and the security of digital communications
systems This volume explores why the holistic approach to integrating process and enterprise networks is convenient and efficient,
despite associated problems involving cyber and local network security, energy conservation, and other issues. It shows how
firewalls must separate the business (IT) and the operation (automation technology, or AT) domains to guarantee the safe function
of all industrial plants. This book illustrates how these concerns must be addressed using effective technical solutions and proper
management policies and practices. Reinforcing the fact that all industrial control systems are, in general, critically interdependent,
this handbook provides a wide range of software application examples from industries including: automotive, mining, renewable
energy, steel, dairy, pharmaceutical, mineral processing, oil, gas, electric power, utility, and nuclear power.
For over 100 years, Remington has been the definitive textbook and reference on the science and practice of pharmacy. This
Twenty-First Edition keeps pace with recent changes in the pharmacy curriculum and professional pharmacy practice. More than
95 new contributors and 5 new section editors provide fresh perspectives on the field. New chapters include pharmacogenomics,
application of ethical principles to practice dilemmas, technology and automation, professional communication, medication errors,
re-engineering pharmacy practice, management of special risk medicines, specialization in pharmacy practice, disease state
management, emergency patient care, and wound care. Purchasers of this textbook are entitled to a new, fully indexed Bonus CDROM, affording instant access to the full content of Remington in a convenient and portable format.
Book 2.0 is the second collection of public methodology white papers from the ISA-95/MESA Best Practices Working Group. The
methodology white papers focus on applying the ISA-95 standards to accelerate the adoption of Manufacturing Operations
Management (MOM) systems and the Manufacturing 2.0 Architecture (Mfg 2.0) approach. There is a focus on how to build a
Manufacturing Transformation Strategy where manufacturers discover that using MOM systems combined with continuous
improvement methods dramatically accelerate transformation and time-to-benefit. The business benefits from optimizing
operations are realized by structuring plant workflows in ISA-95 models as a common definition foundation for Mfg 2.0
architecture. This enforces effective data structure, definition, integrity and governance across manufacturing applications. Book
2.0 explains how to implement ISA-95 workflow applications in Mfg 2.0 to execute operations tasks through the MOM and physical
process levels while coordinating them to streamline plant operations and align those operations with ever-changing supply chain
processes.
A practical guide to all key the elements of pharmaceuticals and biotech manufacturing and design Engineers working in the
pharmaceutical and biotech industries are routinely called upon to handle operational issues outside of their fields of expertise.
Traditionally the competencies required to fulfill those tasks were achieved piecemeal, through years of self-teaching and on-thejob experience—until now. Practical Pharmaceutical Engineering provides readers with the technical information and tools needed
to deal with most common engineering issues that can arise in the course of day-to-day operations of pharmaceutical/biotech
research and manufacturing. Engineers working in pharma/biotech wear many hats. They are involved in the conception, design,
construction, and operation of research facilities and manufacturing plants, as well as the scale-up, manufacturing, packaging, and
labeling processes. They have to implement FDA regulations, validation assurance, quality control, and Good Manufacturing
Practices (GMP) compliance measures, and to maintain a high level of personal and environmental safety. This book provides
readers from a range of engineering specialties with a detailed blueprint and the technical knowledge needed to tackle those
critical responsibilities with confidence. At minimum, after reading this book, readers will have the knowledge needed to
constructively participate in contractor/user briefings. Provides pharmaceutical industry professionals with an overview of how all
the parts fit together and a level of expertise that can take years of on-the-job experience to acquire Addresses topics not covered
in university courses but which are crucial to working effectively in the pharma/biotech industry Fills a gap in the literature,
providing important information on pharmaceutical operation issues required for meeting regulatory guidelines, plant support
design, and project engineering Covers the basics of HVAC systems, water systems, electric systems, reliability, maintainability,
and quality assurance, relevant to pharmaceutical engineering Practical Pharmaceutical Engineering is an indispensable “tool of
the trade” for chemical engineers, mechanical engineers, and pharmaceutical engineers employed by pharmaceutical and biotech
companies, engineering firms, and consulting firms. It also is a must-read for engineering students, pharmacy students, chemistry
students, and others considering a career in pharmaceuticals.

The Code of Federal Regulations is the codification of the general and permanent rules published in the Federal Register
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by the executive departments and agencies of the Federal Government.
Completely updated and enlarged to three volumes (originally published as two volumes), the Second Edition of
Pharmaceutical Dosage Forms: Parenteral Medications examines every important aspect of sterile drug products. This
volume (3) offers comprehensive coverage of medical devices, quality assurance and regulatory issues.;This in-depth
reference and text: discusses regulatory requirements in record-keeping based on the US Food and Drug
Administration's (FDA) Current Good Manufacturing Practices; places special emphasis on methods of detecting,
counting and sizing particles; offers new perspectives on contemporary validation concepts and how they affect the
validation process; explains current FDA enforcement activities, the voluntary compliance policy, select court cases, and
how these relate to parenterals; provides recent materials on the use of audits as a means of verifying the efficacy of
manufacturing control systems; highlights new US regulations for medical devices; and examines quality assurance,
including new information on biological control tests for medical device materials.;With the contributions of leading
experts, volume 3 of Pharmaceutical Dosage Forms: Parenteral Medications is intended as a day-to-day reference for
pharmacists, medical device manufacturers, quality control and regulatory personnel, chemists and drug patent and
litigation attorneys, as well as a text for upper-level undergraduate, graduate and continuing-education students in the
pharmaceutical sciences.
This text lists the necessary steps for meeting compliance requirements during the drug development process. It
presents comprehensive approaches for validating analytical methods for pharmaceutical applications.
In this era of increased pharmaceutical industry competition, success for generic drug companies is dependent on their
ability to manufacture therapeutic-equivalent drug products in an economical and timely manner, while also being
cognizant of patent infringement and other legal and regulatory concerns. Generic Drug Product Development: Solid Oral
Dosage Forms, Second Edition presents in-depth discussions from more than 30 noted specialists describing the
development of generic drug products—from the raw materials to the development of a therapeutic-equivalent drug
product to regulatory approval. Major topics discussed include: Active pharmaceutical ingredients Experimental
formulation development, including a new section on Quality by Design (QbD) Scale-up Commercial product formulation
Quality control and bioequivalence Drug product performance ANDA regulatory process Post-approval changes Postmarketing surveillance Legislative and patent challenges This second edition also contains a new chapter on the
relationship between the FDA and the United States Pharmacopeia and in Chapter 4, using specific examples, the
application of Quality by Design (QbD) during formulation development is examined.The book is a thorough guide to the
development of solid oral generic dosage formulations. This textbook is ideal for the pharmaceutical industry, graduate
programs in pharmaceutical sciences, and health professionals working in the area of generic drug development.
Monika Futschik introduces an evaluation model that allows a holistic assessment of the advantages and disadvantages
of electronic batch recording solutions versus traditional paper batch ticket solutions. In comparison to former studies,
this newly developed evaluation model considers the change management efforts and the financial investments required
for system deployment. The model proves the overall performance value through the implementation of electronic batch
recording solutions and supports decision-makers in finding the most effective solution. The development and
effectiveness of this model is based on various surveys, expert interviews, a Delphi study as well as a case study with a
real-life pharmaceutical company. The outcome of her research can be easily applied to other industries as well.
The Code of Federal Regulations is a codification of the general and permanent rules published in the Federal Register
by the Executive departments and agencies of the United States Federal Government.
Practical Pharmaceutical EngineeringJohn Wiley & Sons
Statistics show that out of five thousand compounds with initial promise, five will go into human clinical trials, and only one will
become an approved drug. This tiny fraction illustrates the huge complexities involved in bringing a drug to market, a process that
brings together scientific research, medical ethics, business, and various regulatory agencies. Drugs-From Discovery to Approval
presents a clear, step-by-step overview of the entire process. Using simple language, this comprehensive guide introduces basic
concepts, then moves on to discuss disease target selection and the discovery processes for both small and large molecule drugs.
Subsequent chapters explain preclinical studies, clinical trials, regulatory issues, good manufacturing practices (GMPs), and
perspectives on the future. Coverage also includes: * A helpful listing of current FDA and European guidelines * A special section
on regulatory authorities and processes in Japan and China * Rich illustrations throughout, including more than ninety figures and
tables * Useful appendices on the history of drug discovery and development * Representative examples of drug mechanisms in
action Written for professionals in the pharmaceutical industry, and readily accessible for students of pharmacy or medicine and
others interested in drug discovery, Drugs-From Discovery to Approval represents a practical and approachable reference on this
important process.
To continue the support for the growing trend of chemistry involvement in nuclear medicine, the Division of Nuclear Chemistry and
Technology (DNCT) of the American Chemical Society (ACS) planned for a symposium to cover this aspect. This was expressed
in arequest to me, as a member of the Program Committee, to organize a symposium on topics related to nuclear and
radiochemistry applications to nuclear medicine. Realizing the growing interest in imaging, specially with positron emitting
radioisotopes, I invited several colleagues to study with me the idea of imaging centers and the involvement of chemists in their
structure and function. The formulated Organizing Committee supported this idea which evolved in proposing an extended
international symposium to be held in conjunction with the 206th ACS National meeting in Chicago, Illinois, U. S. A. on August
22-27, 1993. The following are the members of the Organizing Committee: Jorge R. Barrio, Ph. D. Thomas E. Boothe, Ph. D. J.
Robert Dahl, Ph. D. Robert F. Dannals, Ph. D. Bruce R. Erdal, Ph. D. Mark M. Goodman, Ph. D. George W. Kabalka, Ph. D.
James F. Lamb, Ph. D. Ronald G. Manning, Ph. D. Henry C. Padgett, Ph. D. Roy S. Tilbury, Ph. D. Steven W. Yates, Ph. D. and
Ali M. Emran, Ph. D.
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
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on identifying and implementing improvements for computer systems, the text extensively reviews r
The Handbook of Pharmaceutical Manufacturing Formulations, Third Edition: Volume Four, Semisolid Products is an authoritative
and practical guide to the art and science of formulating drugs for commercial manufacturing. With thoroughly revised and
expanded content, this fourth volume of a six-volume set, compiles data from FDA and EMA new drug applications, patents and
patent applications, and other sources of generic and proprietary formulations including author’s own experience, to cover the
broad spectrum of cGMP formulations and issues in using these formulations in a commercial setting. A must-have collection for
pharmaceutical manufacturers, educational institutions, and regulatory authorities, this is an excellent platform for drug companies
to benchmark their products and for generic companies to formulate drugs coming off patent. Features: ? Largest source of
authoritative and practical formulations, cGMP compliance guidance and self-audit suggestions ? Differs from other publications on
formulation science in that it focuses on readily scalable commercial formulations that can be adopted for cGMP manufacturing ?
Tackles common difficulties in formulating drugs and presents details on stability testing, bioequivalence testing, and full
compliance with drug product safety elements ? Written by a well-recognized authority on drug and dosage form development
including biological drugs and alternative medicines
The fourth volume in the series covers the techniques and technologies involved in the preparation of semisolid products such as
ointments, creams, gels, suppositories, and special topical dosage forms. Drug manufacturers need a thorough understanding of
the specific requirements that regulatory agencies impose on the formulation and efficacy deter
Discover the latest ICH news from international experts in the pharmaceutical industry, academia, and regulatory bodies. The
recent International Conference on Harmonisation (ICH) revisions of regulatory requirements for quality, nonclinical, and clinical
pharmaceutical product registration are the focus of this timely update. This cutting-edge resource includes the major headings in
the modular structure of the Common Technical Document (CTD), which is now the agreed format for product information
submission. The format, specification, and technical requirements of the e-CTD, the electronic version of CTD, are also thoroughly
discussed. The book is organized into six highly practical segments: Part I: CTD, eCTD, Module 1, and Environmental Risk
Assessment Part II: CTD Summaries Part III: Quality Topics Part IV: Nonclinical Topics Part V: Clinical Topics Part VI: Other
Topics (including drug-device combination products) This text is a must-have for those in the pharmaceutical industry determining
regulatory requirements for the major world markets in Europe, the US, Canada, and Japan.
The last two decades have seen a phenomenal growth of the field of genetic or biochemical engineering and have witnessed the
development and ultimately marketing of a variety of products-typically through the manipulation and growth of different types of
microorganisms, followed by the recovery and purification of the associated products. The engineers and biotechnologists who are
involved in the full-scale process design of such facilities must be familiar with the variety of unit operations and equipment and the
applicable regulatory requirements. This book describes current commercial practice and will be useful to those engineers working
in this field in the design, construction and operation of pharmaceutical and biotechnology plants. It will be of help to the chemical
or pharmaceutical engineer who is developing a plant design and who faces issues such as: Should the process be batch or
continuous or a combination of batch and continuous? How should the optimum process design be developed? Should one
employ a new revolutionary separation which could be potentially difficult to validate or use accepted technology which involves
less risk? Should the process be run with ingredients formulated from water for injection, deionized water, or even filtered tap
water? Should any of the separations be run in cold rooms or in glycol jacketed lines to minimize microbial growth where
sterilization is not possible? Should the process equipment and lines be designed to be sterilized in-place, cleaned-in-place, or
should every piece be broken down, cleaned and autoclaved after every turn?
When you purchase drug products, you dont expect them to be contaminated with antifreeze, industrial chemicals, glass, or
dangerous bacteria. But this happens every day when uninformed consumers buy prescription or over-the- counter and behind-thecounter drug products. Armed with the right knowledge, you can avoid the dangers and risks of these drugs and protect yourself
and your family. This laypersons guide, written by a drug industry insider, will tell you how the U.S. drug industry works, how drugs
are made, where the ingredients come from, and how to identify which drug companies are good and which to avoid. Topics
covered include: how generic drugs are approved versus brand name drugs; real stories about how bad drugs have destroyed
lives; questionable manufacturing practices; dangers of active ingredients. You dont have to put yourself and your family at risk
every time you buy a drug at the store. Make smart buying decisions and take charge of your life with Generic Drugs: A
Consumers Self-Defense Guide.
Biopharmaceuticals, medicines made by or from living organisms (including cells from living organisms), are extremely effective in
treating a broad range of diseases. Their importance to human health has grown significantly over the years as more
biopharmaceutical products have entered the market, and now the biggest selling drugs in the world are biopharmaceuticals.
Biopharmaceutical Manufacturing: Principles, Processes and Practices provides concise, comprehensive, and up-to-date
coverage of biopharmaceutical manufacturing. Written in a clear and informal style, the content has been influenced by the
authors’ substantial industry experience and teaching expertise. That expertise enables the authors to address the many
questions posed over the years both by university students and professionals with experience in the field. Consequently, the book
will appeal both to undergraduate or graduate students using it as a textbook and specialized industry practitioners seeking to
understand the big picture of biopharmaceutical manufacturing. This book:
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