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This comprehensive introduction covers all aspects of biopharmaceutical manufacturing,
including legal and regulatory issues as well as costing procedures. Written by a leading expert
at one of the largest pharmaceutical companies worldwide, this practical text is aimed at a wide
audience, ranging from libraries, via biotech companies to students and technicians planning to
enter biopharmaceutical manufacturing. In addition, it is well suited for academic teaching as
well as internal training within larger biotech or pharmaceutical companies.
During the past decades, enormous progress and enhancement of pharmaceutical
manufacturing equipment and its use have been made. And while there are support
documents, books, articles, and online resources available on the principles of cleaning and
associated processing techniques, none of them provides a single database with convenient,
ready-toCompatibility of Pharmaceutical Products and Contact Materials Dennis Jenke Important safety
aspects of compatibility for therapeuticproducts and their manufacturing systems, delivery
devices, andcontainers Compatibility of Pharmaceutical Products and ContactMaterials helps
pharmaceutical, toxicology, analytical, andregulatory affairs professionals assess the safety of
leachable andextractable chemicals associated with drug product packaging,manufacturing
systems, and devices. The most comprehensive resourceavailable, its coverage includes the
strategies, tactics, andregulatory requirements for performing safety assessments, alongwith
the means for interpreting results. Structured around a logical framework for an extractables
andleachables safety assessment and closely linked to thepharmaceutical product
development process, Compatibility ofPharmaceutical Products and Contact Materials
directlyaddresses the fundamental questions of "what activities need to beperformed to
completely, efficiently, and effectively address theissue of product safety from an extractables
and leachablesperspective?" and "when do the various required activities need tobe
performed?" Specifically, the chapters describe: Pertinent regulations and practical ways to
meetguidelines Coordinating manufacturing, storage, and delivery systemsdevelopment and
qualification with therapeutic productdevelopment Materials characterization and the materials
screeningprocess Component and/or system qualification (illustrated by severalcase studies)
Performing validation/migration studies and interpreting andreporting the results Creating a
product registration dossier and putting it throughregulatory review Product maintenance
(Change Control) from an extractables andleachables perspective Likely future developments
in extractables and leachablesassessment Additionally, the book's appendix provides a
database, includingCAS registry numbers, chemical formulas and molecular weights
ofextractable/leachable substances that have been reported in thechemical literature. Detailing
the interconnected roles played by analyticalchemistry, biological science, toxicology, and
regulatory science,Compatibility of Pharmaceutical Products and ContactMaterials supplies a
much-needed, comprehensive resource to allthose in pharmaceutical product or medical
device development.
„Hauser und Wagner haben die neuen Möglichkeiten der Mammalian Cell Biology sehr
anregend dargestellt.“ Prof. Dr. Hans Fritz, Ludwig-Maximilians-Universität München
Currently there are no process validation (PV) textbooks addressing the lifecycle concepts
(Stage 1, 2, 3). Recent regulatory guidance's such as US FDA, EMEA, WHO, PIC/S have
adopted the ICH lifecycle approach. The concepts are now harmonized across regulatory
guidance's and organizations have an opportunity to align PV activities for all regulated
markets. Therefore a need exists for consensus and direction on how to approach solid dose
manufacturing process validation for regulatory compliance. Solid Dose Process Validation:
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The Basics, Volume One and companion Solid Dose Process Validation: Lifecycle Approach
Application, Volume Two, also available as a set, provide directions and solutions for these
unmet needs for the pharmaceutical industry. The topics and chapters give a systematic
understanding for the application of lifecycle concepts in solid dose pharmaceutical
manufacturing. All approaches meet the regulatory requirements enlisted in the guidance’s,
which is the precursor to applying the concepts. This set is published as a comprehensive
solution for solid dose process validation. Since solid dose formulations encompass majority of
the pharmaceutical preparations, it is essential information for pharmaceutical professionals
who use the process validation lifecycle approach.
To facilitate the development of novel drug delivery systems and biotechnology-oriented drugs,
the need for new excipients to be developed and approved continues to increase. Excipient
Development for Pharmaceutical, Biotechnology, and Drug Delivery Systems serves as a
comprehensive source to improve understanding of excipients and forge new avenue
High pressure liquid chromatography–frequently called high performance liquid
chromatography (HPLC or, LC) is the premier analytical technique in pharmaceutical analysis
and is predominantly used in the pharmaceutical industry. Written by selected experts in their
respective fields, the Handbook of Pharmaceutical Analysis by HPLC Volume 6, provides a
complete yet concise reference guide for utilizing the versatility of HPLC in drug development
and quality control. Highlighting novel approaches in HPLC and the latest developments in
hyphenated techniques, the book captures the essence of major pharmaceutical applications
(assays, stability testing, impurity testing, dissolution testing, cleaning validation, highthroughput screening). A complete reference guide to HPLC Describes best practices in HPLC
and offers 'tricks of the trade' in HPLC operation and method development Reviews key HPLC
pharmaceutical applications and highlights currents trends in HPLC ancillary techniques,
sample preparations, and data handling
Pharmaceutical Isolators is a new indispensable guide to the design, construction,
commissioning, maintenance, use and monitoring of pharmaceutical isolators. The current
validation protocols are explained and the book includes some useful technical appendices.
Written through the combined technical expertise of the Isolator Working Party, this new title
will assist both experienced and new users to understand and manage this technology. The
book will also be a useful reference source for auditors, inspectors and all those involved in
standard setting and monitoring.

With its coverage of Food and Drug Administration regulations, international
regulations, good manufacturing practices, and process analytical technology,
this handbook offers complete coverage of the regulations and quality control
issues that govern pharmaceutical manufacturing. In addition, the book discusses
quality assurance and validation, drug stability, and contamination control, all key
aspects of pharmaceutical manufacturing that are heavily influenced by
regulatory guidelines. The team of expert authors offer you advice based on their
own firsthand experience in all phases of pharmaceutical manufacturing.
Pharmaceutical Master Validation PlanThe Ultimate Guide to FDA, GMP, and
GLP ComplianceCRC Press
The pharmaceutical industry needs a shot in the arm – and not a moment too
soon. The executive suite is mired in a bygone era, a time when extensive, wellfunded pharmaceutical R&D produced blockbuster drugs, kept everything inhouse and reaped the financial rewards. But that way of working needs to
change. Executives now need to know what the technologists in their companies
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are doing in order to survive the next decade. Written for those new to industry,
as well as for experienced professionals or specialists looking to expand their
knowledge, this book is a must-read for business executives and information
technologists alike. Pharma’s Prescription bridges the knowledge gap between
current business practices and the most valuable technologies today. This book
is filled with practical, real-life examples from industry and is a straightforward
guide for all pharmaceutical and information technology executives who need to
improve their businesses. Focuses on practical solutions that are easily
incorporated in your day-to-day work Integrates business operations and
information technology Highlights the industry's top turn-around stories Discusses
pharmaceutical industry trends, growth opportunities, innovation drivers,
regulatory complexities, and emerging market operations
The Master Validation Plan provides a roadmap to management for on-time startup of facility operations, and validation of existing facilities, in compliance with
GMP requirements. The lack of a comprehensive Master Validation Plan and welldocumented validation procedures is the main reason that new drug, medical
device, medical equipment, and related product applications are rejected by the
FDA. In fact, only about 2% of the applications submitted by foreign
pharmaceutical companies are approved each year. This thorough guide
provides the needed solutions and guidance for both foreign and U.S. companies
to achieve FDA compliance and authorization to market their products in the
United States. Pharmaceutical Master Validation Plan: The Ultimate Guide to
FDA, GMP, and GLP Compliance will allow you to more easily achieve
satisfactory inspections, new medical product approval, minimize nonconformance, reduce rework and rejected lots, and avoid recall lots by
developing and managing a Master Validation Plan. The accompanying CD
allows users to input the template plan into their computers and tailor it to
incorporate additional regulatory requirements specific to individual companies
worldwide and print the required documents. Together, the book and CD contain
everything required to develop and execute a successful Master Validation Plan
based on FDA guidelines for the pharmaceutical industry, and allows the
templates to be extended to diagnostic products, medical device, medical
equipment, and biotech industry products.
Relying on practical examples from the authors’ experience, this book provides a
thorough and modern approach to controlling and monitoring microbial
contaminations during the manufacturing of non-sterile pharmaceuticals. Offers a
comprehensive guidance for non-sterile pharmaceuticals microbiological QA/QC
Presents the latest developments in both regulatory expectations and technical
advancements Provides guidance on statistical tools for risk assessment and
trending of microbiological data Describes strategy and practical examples from
the authors’ experience in globalized pharmaceutical companies and expert
networks Offers a comprehensive guidance for non-sterile pharmaceuticals
microbiological QA/QC Presents the latest developments in both regulatory
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expectations and technical advancements Provides guidance on statistical tools
for risk assessment and trending of microbiological data Describes strategy and
practical examples from the authors’ experience in globalized pharmaceutical
companies and expert networks
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
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 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, problemsolving, and more
In this era of biotechnology there have been many books covering the
fundamentals of recombinant DNA technology and protein chemistry. However,
not many sources are available for the pharmaceutical develop ment scientist
and other personnel responsible for the commercialization of the finished dosage
forms of these new biopharmaceuticals and other products from biotechnology.
This text will help to fill this gap. Once active biopharmaceutical molecules are
candidates for clinical trial investigation and subsequent commercialization, a
number of other activities must take place while research and development on
these molecules continues. The active ingredient itself must be formulated into a
finished dosage form that can be conveniently used by health care professionals
and patients. Properties of the biopharmaceutical molecule must be clearly
understood so that the appropriate finished product formulation can be
developed. Finished product formulation development includes not only the
chemical formulation, but also the packaging system, the manufacturing process,
and appropriate control strategies to assure such good manufacturing practice
attributes as safety, identity, strength, purity, and quality.
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
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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
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 selfteaching and on-the-job 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.
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
A quality product or service is the successful and profitable outcome of organising resources,
as judged by the final customer. Every business unit needs processes in order to do this
effectively; and all processes must be documented so that achievements can be measured
and future improvements planned and implemented. Pharmaceutical Process Design and
Management takes a step-wise approach to process management. It presents the various
elements comprising a process (man, machine, materials, method and environment); it looks at
quality control and quality assurance, tools for quality improvements and ways of structuring a
process into discrete, fully accountable elements; it proposes that for processes to run
successfully, all operators must be the initial problem-solvers; finally, it illustrates how, with the
right tools, every problem can be broken down into solvable elements. Learn how to deploy a
science and risk-based approach to pharmaceutical manufacturing, by taking a fundamental
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approach to process design and management and, as a consequence, keep your customers
satisfied and your profits healthy.
This revised publication serves as a handy and current reference for professionals engaged in
planning, designing, building, validating and maintaining modern cGMP pharmaceutical
manufacturing facilities in the U.S. and internationally. The new edition expands on facility
planning, with a focus on the ever-growing need to modify existing legacy facilities, and on
current trends in pharmaceutical manufacturing which include strategies for sustainability and
LEED building ratings. All chapters have been re-examined with a fresh outlook on current
good design practices.
From the dawn of civilization, humans have been dreaming of happy, healthy and long-life. Our
life expectancy is twice longer than 100 years ago. We know more about the diseases.
Therefore we have developed new drugs to fight against them. The demand for drugs was so
high that we developed Pharma industries. Although Pharma industries took responsibility of
producing the needed drugs and gave us a quality of life, misuse of drugs brought further
complication. Therefore, discovery, production, distribution, and the phase of administration of
patients' quality assurance has to be controlled with a technological procedure and tight
regulations to make the system as effective as possible for the benefit of human health. Our
book provides selected but vital information on the sources, tools, technologies and regulations
regarding the current status of medicine development.
Quality, safety and effectiveness must be built into the product. This requires careful attention
to a number of factors such as the selection of quality materials/components, product and
process design, control of processes, in-process control, and end-product testing. Due to the
complexity of the drug products, routine end-product testing alone is not sufficient due to
several reasons. Furthermore, quality cannot be tested into the finished drug product but rather
be built in the manufacturing processes and these processes should be controlled in order that
the finished product meets all quality specifications. A careful design and validation of systems
and process controls can establish a high degree of confidence that all lots or batches
produced will meet their intended specifications.The Validation Master Plan should be a
summary document and should therefore be brief, concise and clear. It should not repeat
information documented elsewhere but should refer to existing documents such as policy
documents, SOP's and validation protocols and reports. The validation master plan should
provide an overview of entire validation operation, its organizational structure & its content.
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
Adopting a practical approach, the authors provide a detailed interpretation of the existing
regulations (GMP, ICH), while also discussing the appropriate calculations, parameters and
tests. The book thus allows readers to validate the analysis of pharmaceutical compounds
while complying with both the regulations as well as the industry demands for robustness and
cost effectiveness. Following an introduction to the basic parameters and tests in
pharmaceutical validation, including specificity, linearity, range, precision, accuracy, detection
and quantitation limits, the text focuses on a life-cycle approach to validation and the
integration of validation into the whole analytical quality assurance system. The whole is
rounded off with a look at future trends. With its first-hand knowledge of the industry as well as
regulating bodies, this is an invaluable reference for analytical chemists, the pharmaceutical
industry, pharmaceutists, QA officers, and public authorities.
Standards for unlicensed aseptic preparation in the UK, as well as practical information for
implementing the standards.
A study of biopharmaceutical process validation. It aims to enable developers and producers to
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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.
This title is a general introduction aimed at all those involved in the engineering stages
required for the manufacturr of the active ingredient and its dosage forms.
Through this monograph, the pharmaceutical chemist gets familiar with the possibilities
electroanalytical methods offer for validated analyses of drug compounds and
pharmaceuticals. The presentation focuses on the techniques most frequently used in practical
applications, particularly voltammetry and polarography. The authors present the information in
such a way that the reader can judge whether the application of such techniques offers
advantages for solving a particular analytical problem. Basics of individual electroanalytical
techniques are outlined using as simple language as possible, with a minimum of mathematical
apparatus. For each electroanalytical technique, the physical and chemical processes as well
as the instrumentation are described. The authors also cover procedures for the identification
of electroactive groups and the chemical and electrochemical processes involved.
Understanding the principles of such processes is essential for finding optimum analytical
conditions in the most reliable way. Added to this is the validation of such analytical
procedures. A particularly valuable feature of this book are extensive tables listing numerous
validated examples of practical applications. Various Indices according to the drug type, the
electroactive group and the type of method as well as a subject and author index are also
provided for easy reference.
The 18th European Symposium on Computer Aided Process Engineering contains papers
presented at the 18th European Symposium of Computer Aided Process Engineering
(ESCAPE 18) held in Lyon, France, from 1-4 June 2008. The ESCAPE series brings the latest
innovations and achievements by leading professionals from the industrial and academic
communities. The series serves as a forum for engineers, scientists, researchers, managers
and students from academia and industry to: - present new computer aided methods,
algorithms, techniques related to process and product engineering, - discuss innovative
concepts, new challenges, needs and trends in the area of CAPE. This research area bridges
fundamental sciences (physics, chemistry, thermodynamics, applied mathematics and
computer sciences) with the various aspects of process and product engineering. The special
theme for ESCAPE-18 is CAPE for the Users! CAPE systems are to be put in the hands of end
users who need functionality and assistance beyond the scientific and technological capacities
which are at the core of the systems. The four main topics are: - off-line systems for synthesis
and design, - on-line systems for control and operation, - computational and numerical
solutions strategies, - integrated and multi-scale modelling and simulation, Two general topics
address the impact of CAPE tools and methods on Society and Education. * CD-ROM that
accompanies the book contains all research papers and contributions * International in scope
with guest speeches and keynote talks from leaders in science and industry * Presents papers
covering the latest research, key top areas and developments in Computer Aided Process
Engineering
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
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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.
One of the most common reasons so many new drug, medical device, or equipment
applications are rejected each year by the FDA is the failure to properly develop and document
plans and procedures. This is required of both U.S. and foreign companies wishing to market
their products in the United States. The lack of well defined validation standard operating
procedures may result in adverse FDA findings, recalls, and heavy financial losses. Key FDA
guidelines on good manufacturing practice (GMP), good laboratory practice (GLP), and
validation do not describe exactly how to develop a master validation plan, how to achieve
compliance, or the standard operating procedures and documentation required. This text
provides the required validation standard operating procedures and documentation necessary
for achieving compliance in the pharmaceutical industry. The text and CD are designed to
minimize workload and optimize time, money, and resources. A comprehensive when-and-howto-do-it guide, Validation Standard Operating Procedures provides the needed administrative
solutions and guidance for achieving compliance with FDA requirements, and for obtaining
authorization to market products in the United States. The CD-ROM contains 74 template
validation standard operating procedures that can be tailored to meet the regulatory
compliance requirements of any pharmaceutical, diagnostic, medical device, medical
equipment, and biotech product. You can edit, print, and customize these procedures to fit your
needs. The book and CD work together to minimize the number of documents used and to
ensure their accuracy. All critical elements and requirements of validation are covered, so you
can easily implement them and avoid the stress that usually accompanies an FDA audit.
Features Provides all the information that managers need to establish functions, acceptance
criteria, and validation procedures in compliance with FDA guidelines Includes step-by-step
directions for translating GMP requirements into action, based on your company's Master
Validation Plan and execution protocols Describes how to establish test functions and prevent
defects in order to produce products that are fit for use Serves as an ideal companion to
Haider's Pharmaceutical Master Validation Plan

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 to help companies comply with GMP, GLP, and validation requirements
imposed by the FDA and regulatory bodies worldwide, Quality Control Training Manual:
Comprehensive Training Guide for API, Finished Pharmaceutical and Biotechnologies
Laboratories presents cost-effective training courses that cover how to apply advances
in the life sciences
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
Equipment Qualification in the Pharmaceutical Industry provides guidance and basic
information for the preparation of a quality qualification program. It has been noted that
there is a general lack of understanding in the industry, especially for those new to the
industry, as to what constitutes a compliant qualification program. Even experienced
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professionals have felt a lack of security in reaching a compliant state. This book
outlines a guideline for the preparation and execution of qualification protocols including
the installation (IQ), operational (OQ), and performance (PQ) protocols. It discusses the
importance of related qualification programs (e.g., quality systems, commissioning,
computer system, and cleaning) and how to incorporate them into a fully compliant
qualification program. Furthermore, it provides matrices of what could be included in
each type of protocol for major types of process equipment. While primarily for people
entering the pharmaceutical industry, those established in the field will benefit from the
multiple examples and matrices as well as integration of related systems. Equipment
Qualification in the Pharmaceutical Industry provides students and pharmaceutical
scientists a guideline for the preparation and execution of qualification (installation,
operational, and performance) protocols. Incorporates good manufacturing processes
into a compliant qualification program Provides examples of protocol layout Includes
matrices for major process equipment, installation quality, operational quality, and
performance quality requirements
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