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A0B - HORTON JONAH
This reference surveys emerging trends, concepts, and procedures used in the characterization and
control of contaminants; the sterile production of traditional drugs and biologics; the design, construction, and validation of new parenteral facilities; and the monitoring of clean environments-vividly illustrating the routes by which products, proce
Parenteral Medications is an authoritative, comprehensive reference work on the formulation and
manufacturing of parenteral dosage forms, eﬀectively balancing theoretical considerations with practical aspects of their development. Previously published as a three-volume set, all volumes have
been combined into one comprehensive publication that addresses the plethora of changes in the
science and considerable advances in the technology associated with these products and routes of
administration. Key Features: Provides a comprehensive reference work on the formulation and manufacturing of parenteral dosage forms Addresses changes in the science and advances in the technology associated with parenteral medications and routes of administration Includes 13 new
chapters and updated chapters throughout Contains the contributors of leading researchers in the
ﬁeld of parenteral medications Uses full color detailed illustrations, enhancing the learning process
The fourth edition not only reﬂects enhanced content in all the chapters but also highlights the rapidly advancing formulation, processing, manufacturing parenteral technology including advanced delivery and cell therapies. The book is divided into seven sectionss: Section 1 - Parenteral Drug Administration and Delivery Devices; Section 2 - Formulation Design and Development; Section 3 - Specialized Drug Delivery Systems; Section 4 - Primary Packaging and Container Closure Integrity; Section
5 - Facility Design and Environmental Control; Section 6 - Sterilization and Pharmaceutical Processing; Section 7 - Quality Testing and Regulatory Requirements
Medicines from Animal Cell Culture focuses on the use of animal cell culture, which has been used to
produce human and veterinary vaccines, interferon, monoclonal antibodies and genetically engineered products such as tPA and erythropoietin. It also addresses the recent dramatic expansion in
cell-based therapies, including the use of live cells for tissue regeneration and the culture of stem
cells. Medicines from Animal Cell Culture: Provides comprehensive descriptions of methods for cell
culture and nutrition as well as the technologies for the preservation and characterisation of both
the cells and the derived products Describes the preparation of stem cells and others for use in cell-based therapies – an area of burgeoning research Includes experimental examples to indicate expected results Covers regulatory issues from the UK, the EU and the USA and reviews how these are
developing around the world Addresses the key issues of standardisation and validation with
chapters on GLP and GMP for cell culture processes Delivering insight into the exciting world of biological medicines and directions for further investigation into speciﬁc topics, Medicines from Animal
Cell Culture is an essential resource for researchers and technicians at all levels using cell culture
within the pharmaceutical, biotechnology and biomedical industries. It is of value to laboratory managers in these industries and to all those interested in this topic alike.
Developments in Surface Contamination and Cleaning, Volume Ten, provides a state-of-the-art guide
to the current knowledge on the behavior of ﬁlm-type and particulate surface contaminants and
their cleaning methods. This newest volume in the series discusses mechanisms of particle adhesion, particle behavior in liquid systems, and metallic contamination and its impact. In addition, the
book includes a discussion of the types of contaminants, with resources to deal with them and information on environmental issues related to surface contamination and cleaning. Taken as a whole,
the series forms a unique reference for professionals and academics working in the area of surface
contamination and cleaning that also includes information on cleaning at the micro and nano scales.
Written by established experts in the contamination ﬁeld that provide an authoritative resource Presents a comprehensive review of new trends in contaminants and resources for dealing with those
contaminants Contains detailed case studies to illustrate various scenarios
Since sterile ﬁltration and puriﬁcation steps are becoming more prevalent and critical within medicinal drug manufacturing, the third edition of Filtration and Puriﬁcation in the Biopharmaceutical Industry greatly expands its focus with extensive new material on the critical role of puriﬁcation and advances in ﬁltration science and technology. It provides state-of-the-science information on all aspects of bioprocessing including the current methods, processes, technologies and equipment. It also covers industry standards and regulatory requirements for the pharmaceutical and biopharmaceutical industries. The book is an essential, comprehensive source for all involved in ﬁltration and puriﬁcation practices, training and compliance. It describes such technologies as viral retentive ﬁlters,
membrane chromatography, downstream processing, cell harvesting, and sterile ﬁltration. Features:
Addresses recent biotechnology-related processes and advanced technologies such as viral retentive ﬁlters, membrane chromatography, downstream processing, cell harvesting, and sterile ﬁltration of medium, buﬀer and end product Presents detailed updates on the latest FDA and EMA regulatory requirements involving ﬁltration and puriﬁcation practices, as well as discussions on best practises in ﬁlter integrity testing Describes current industry quality standards and validation requirements and provides guidance for compliance, not just from an end-user perspective, but also supplier requirement It discusses the advantages of single-use process technologies and the qualiﬁcation
needs Sterilizing grade ﬁltration qualiﬁcation and process validation is presented in detail to gain the
understanding of the regulatory needs The book has been compilated by highly experienced contributors in the ﬁeld of pharmaceutical and biopharmaceutical processing. Each speciﬁc topic has been
thoroughly examined by a subject matter expert.
This handbook is the ﬁrst to cover all aspects of stability testing in pharmaceutical development.
Written by a group of international experts, the book presents a scientiﬁc understanding of regulations and balances methodologies and best practices.
The emergence of severe acute respiratory syndrome (SARS) in late 2002 and 2003 challenged the
global public health community to confront a novel epidemic that spread rapidly from its origins in
southern China until it had reached more than 25 other countries within a matter of months. In addition to the number of patients infected with the SARS virus, the disease had profound economic and
political repercussions in many of the aﬀected regions. Recent reports of isolated new SARS cases
and a fear that the disease could reemerge and spread have put public health oﬃcials on high alert
for any indications of possible new outbreaks. This report examines the response to SARS by public
health systems in individual countries, the biology of the SARS coronavirus and related coronaviruses in animals, the economic and political fallout of the SARS epidemic, quarantine law and other
public health measures that apply to combating infectious diseases, and the role of international or-

ganizations and scientiﬁc cooperation in halting the spread of SARS. The report provides an illuminating survey of ﬁndings from the epidemic, along with an assessment of what might be needed in order to contain any future outbreaks of SARS or other emerging infections.
Long acting injections and implants improve therapy, enhance patient compliance, improve dosing
convenience, and are the most appropriate formulation choice for drugs that undergo extensive ﬁrst
pass metabolism or that exhibit poor oral bioavailability. An intriguing variety of technologies have
been developed to provide long acting injections and implants. Many considerations need to go into
the design of these systems in order to translate a concept from the lab bench to actual therapy for
a patient. This book surveys and summarizes the ﬁeld. Topics covered in Long Acting Injections and
Implants include the historical development of the ﬁeld, drugs, diseases and clinical applications for
long acting injections and implants, anatomy and physiology for these systems, speciﬁc injectable
technologies (including lipophilic solutions, aqueous suspensions, microspheres, liposomes, in situ
forming depots and self-assembling lipid formulations), speciﬁc implantable technologies (including
osmotic implants, drug eluting stents and microfabricated systems), peptide, protein and vaccine delivery, sterilization, drug release testing and regulatory aspects of long acting injections and implants. This volume provides essential information for experienced development professionals but
was also written to be useful for scientists just beginning work in the ﬁeld and for others who need
an understanding of long acting injections and implants. This book will also be ideal as a graduate
textbook.
This book focuses on sterilizing grade ﬁlters in the biopharmaceutical industry, emphasizing practical applications of universal and dependable operational protocols, integrity testing, and troubleshooting to streamline the production and preparation of pharmaceuticals. Addresses the complexities of globalizing redundancy in ﬁltration!
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.
This book oﬀers practical applications addressing the speciﬁcs of contamination, including particle
origination, characterization, identiﬁcation, and elimination, with a special focus on quality considerations. Written by an industry expert, this material oﬀers a clear and concise understanding of particle populations and their control in stability, eﬃcacy, and predictability in the manufacture of healthcare products. Complete with a full-color insert of micrographs illustrating commonly encountered
particulate matter and over eighty ﬁgures, tables, and charts. Features
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 much-needed 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.
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
In Downstream Processing of Proteins: Methods and Protocols, Mohamed A. Desai and a team of experienced biotechnologists review both conventional and novel isolation techniques used in industrial applications for the downstream processing of protein molecules. These techniques include primary and secondary separations during the isolation of biomolecules, as well as unique laboratory-scale research methods with a potential for scale-up. Also treated are the various strands of the downstream biological process essential for a successful product license application, including both the
validation of DSP stages, and the design and validation of viral clearance stages during the puriﬁcation process. Downstream Processing of Proteins: Methods and Protocols provides scientists everywhere, but particularly in the biopharmaceutical and biotechnology industry, with a much-needed introduction to this critical technology. Every bioprocess scientist and engineer working to design and
validate biological processes for novel proteins-and successfully apply for their new product licenses-will ﬁnd this important book an eminently practical resource.
Manual and is a supplement to the United States Pharmacopeia (USP) for pharmaceutical microbiology testing, including antimicrobial eﬀectiveness testing, microbial examination of non-sterile products, sterility testing, bacterial endotoxin testing, particulate matter, device bioburden and environmental monitoring testing. The goal of this manual is to provide an ORA/CDER harmonized framework on the knowledge, methods and tools needed, and to apply the appropriate scientiﬁc standards
required to assess the safety and eﬃcacy of medical products within FDA testing laboratories. The
PMM has expanded to include some rapid screening techniques along with a new section that covers
inspectional guidance for microbiologists that conduct team inspections. This manual was developed
by members of the Pharmaceutical Microbiology Workgroup and includes individuals with specialized
experience and training. The instructions in this document are guidelines for FDA analysts. When
available, analysts should use procedures and worksheets that are standardized and harmonized
across all ORA ﬁeld labs, along with the PMM, when performing analyses related to product testing
of pharmaceuticals and medical devices. When changes or deviations are necessary, documentation
should be completed per the laboratory's Quality Management System. Generally, these changes
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should originate from situations such as new products, unusual products, or unique situations. This
manual was written to reduce compendia method ambiguity and increase standardization between
FDA ﬁeld laboratories. By providing clearer instructions to FDA ORA labs, greater transparency can
be provided to both industry and the public. However, it should be emphasized that this manual is a
supplement, and does not replace any information in USP or applicable FDA oﬃcial guidance references. The PMM does not relieve any person or laboratory from the responsibility of ensuring that
the methods being employed from the manual are ﬁt for use, and that all testing is validated and/or
veriﬁed by the user. The PMM will continually be revised as newer products, platforms and technologies emerge or any signiﬁcant scientiﬁc gaps are identiﬁed with product testing. Reference to any
commercial materials, equipment, or process in the PMM does not in any way constitute approval,
endorsement, or recommendation by the U.S. Food and Drug Administration.
An Introduction to Filter Media -- Textiles -- Filter Papers and Filter Sheets -- Media for air and gas ﬁlters -- Screens and Meshes -- Porous Sheets and Tubes (excluding Membranes) -- Membranes -- Cartridges and Special Fabrications -- Loose Powders, granules and ﬁbres -- Testing ﬁlter media.
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, problem-solving, and more
Empower your staﬀ to improve safety, quality and compliance with the help of new guidelines and
standards. We’ve updated every chapter of this popular review of the fundamentals of preparing
sterile products in hospital, home-care, and community pharmacy settings to reﬂect the most recent
revisions to USP . Included are the latest guidelines for the compounding process, quality assurance
methods, and comprehensive coverage of all aspects of the dispensing process. Comprehensive documentation for the guidelines is included in the appendices.Chapters new to this edition focus on:
Gap analysis and action plans Safe use of automatic compounding devices Cleaning and disinfecting
Radiopharmaceuticals as CSPs Allergen extracts as CSPs.
Pharmaceutical Dosage Forms: Parenteral Medications explores the administration of medications
through other than the enteral route. First published in 1984 (as two volumes) and then last revised
in 1993, this three-volume set presents the plethora of changes in the science and considerable advances in the technology associated with these products
Presents the current methods and practices by which companies that produce genetically altered
drugs assure that all components and ﬁnished products have the identity, strength, quality, and purity that is purported and represented. Also considers possible improvements and whether industry
standard
Authoritative guide to the principles, characteristics, engineering aspects, economics, and applications of disposables in the manufacture of biopharmaceuticals The revised and updated second edition of Single-Use Technology in Biopharmaceutical Manufacture oﬀers a comprehensive examination of the most-commonly used disposables in the manufacture of biopharmaceuticals. The authors—noted experts on the topic—provide the essential information on the principles, characteristics, engineering aspects, economics, and applications. This authoritative guide contains the basic
knowledge and information about disposable equipment. The author also discusses biopharmaceuticals’ applications through the lens of case studies that clearly illustrate the role of manufacturing,
quality assurance, and environmental inﬂuences. This updated second edition revises existing information with recent developments that have taken place since the ﬁrst edition was published. The
book also presents the latest advances in the ﬁeld of single-use technology and explores topics including applying single-use devices for microorganisms, human mesenchymal stem cells, and T-cells. This important book: • Contains an updated and end-to-end view of the development and manufacturing of single-use biologics • Helps in the identiﬁcation of appropriate disposables and relevant vendors • Oﬀers illustrative case studies that examine manufacturing, quality assurance, and
environmental inﬂuences • Includes updated coverage on cross-functional/transversal dependencies, signiﬁcant improvements made by suppliers, and the successful application of the single-use
technologies Written for biopharmaceutical manufacturers, process developers, and biological and
chemical engineers, Single-Use Technology in Biopharmaceutical Manufacture, 2nd Edition provides
the information needed for professionals to come to an easier decision for or against disposable alternatives and to choose the appropriate system.
The third edition of Filtration and Puriﬁcation in the Biopharmaceutical Industry greatly expands its
focus with extensive new material on the critical role of puriﬁcation and advances in ﬁltration science and technology. It provides state-of-the-science information on all aspects of this ﬁeld including
the current methods, processes, technologies and equipment. It also covers industry standards and
regulatory requirements for the pharmaceutical and biopharmaceutical industries. An essential, comprehensive source for all professionals involved with ﬁltration and puriﬁcation practices and compliance, this text describes such technologies as viral retentive ﬁlters, membrane chromatography,
downstream processing, cell harvesting, and buﬀer ﬁltration.
Filtration and Puriﬁcation in the Biopharmaceutical Industry, First Edition greatly expands its focus
with extensive new material on the critical role of puriﬁcation and the signiﬁcant advances in ﬁltration science and technology. This new edition provides state-of-the-science information on all aspects of ﬁltration and puriﬁcation, in
A respected resource for decades, the Guide for the Care and Use of Laboratory Animals has been
updated by a committee of experts, taking into consideration input from the scientiﬁc and laboratory
animal communities and the public at large. The Guide incorporates new scientiﬁc information on
common laboratory animals, including aquatic species, and includes extensive references. It is organized around major components of animal use: Key concepts of animal care and use. The Guide
sets the framework for the humane care and use of laboratory animals. Animal care and use program. The Guide discusses the concept of a broad Program of Animal Care and Use, including roles
and responsibilities of the Institutional Oﬃcial, Attending Veterinarian and the Institutional Animal
Care and Use Committee. Animal environment, husbandry, and management. A chapter on this topic is now divided into sections on terrestrial and aquatic animals and provides recommendations for
housing and environment, husbandry, behavioral and population management, and more. Veterinary care. The Guide discusses veterinary care and the responsibilities of the Attending Veterinarian. It includes recommendations on animal procurement and transportation, preventive
medicine (including animal biosecurity), and clinical care and management. The Guide addresses distress and pain recognition and relief, and issues surrounding euthanasia. Physical plant. The Guide
identiﬁes design issues, providing construction guidelines for functional areas; considerations such
as drainage, vibration and noise control, and environmental monitoring; and specialized facilities for

2

animal housing and research needs. The Guide for the Care and Use of Laboratory Animals provides
a framework for the judgments required in the management of animal facilities. This updated and expanded resource of proven value will be important to scientists and researchers, veterinarians, animal care personnel, facilities managers, institutional administrators, policy makers involved in research issues, and animal welfare advocates.
The biotechnology/biopharmaceutical sector has tremendously grown which led to the invention of
engineered antibodies such as Antibody Drug Conjugates (ADCs), Bispeciﬁc T-cell engager (BITES),
Dual Variable Domain (DVD) antibodies, and fusion proteins that are currently being used as therapeutic agents for immunology, oncology and other disease conditions. Regulatory agencies have
raised the bar for the development and manufacture of antibody-based products, expecting to see
the use of Quality by Design (QbD) elements demonstrating an in-depth understanding of product
and process based on sound science. Drug delivery systems have become an increasingly important
part of the therapy and most biopharmaceuticals for self-administration are being marketed as combination products. A survey of the market indicates that there is a strong need for a new book that
will provide “one stop shopping” for the latest information and knowledge of the scientiﬁc and engineering advances made over the last few years in the area of biopharmaceutical product development. The new book entitled Development of Biopharmaceutical Drug Device Products is a reference
text for scientists and engineers in the biopharmaceutical industry, academia or regulatory agencies. With insightful chapters from experts in the ﬁeld, this new book reviews ﬁrst principles, covers
recent technological advancements and provides case studies and regulatory strategies relating to
the development and manufacture of antibody-based products. It covers topics such as the importance of early preformulation studies during drug discovery to inﬂuence molecular selection for development, formulation strategies for new modalities, and the analytical techniques used to characterize them. It also addresses important considerations for later stage development such as the development of robust formulations and processes, including process engineering and modeling of
manufacturing unit operations, the design of analytical comparability studies, and characterization
of primary containers (pre-ﬁlled syringes and vials).Finally, the latter half of the book reviews key
considerations to ensure the development and approval of a patient-centered delivery system design. This involves the evolving regulatory framework with perspectives from both the US and EU industry experts, the role of international standards, design control/risk management, human factors
and its importance in the product development and regulatory approval process, as well as review of
the risk-based approach to bridging between devices used in clinical trials and the to-be-marketed
device. Finally, case studies are provided throughout.The typical readership would have biology
and/or engineering degrees and would include researchers, scientiﬁc leaders, industry specialists
and technology developers working in the biopharmaceutical ﬁeld.
The premise of Quality by Design (QbD) is that the quality of the pharmaceutical product should be
based upon a thorough understanding of both the product and the manufacturing process. This
state-of-the-art book provides a single source of information on emerging statistical approaches to
QbD and risk-based pharmaceutical development. A comprehensive resource, it combines in-depth
explanations of advanced statistical methods with real-life case studies that illustrate practical applications of these methods in QbD implementation.
This manual contains necessary and useful information and data in an easily accessible format relating to the use of membranes. Membranes are among the most important engineering components in
use today, and each year more and more eﬀective uses for membrane technologies are found - for
example: water puriﬁcation, industrial eﬄuent treatment, solvent dehydration by per-vaporation, recovery of volatile organic compounds, protein recovery, bioseparations and many others. The pace
of change in the membrane industry has been accelerating rapidly in recent years, occasioned in
part by the demand of end-users, but also as a result of the investment in R&D by manufacturers. To
reﬂect these changes the author has obtained the latest information from some of the leading suppliers in the business. In one complete volume this unique handbook gives practical guidance to using
selected membrane processes in individual industries while also providing a useful guide to equipment selection and usage.
A major new work on all aspects of water, the most used raw material ingredient in the pharmaceutical and biotechnology industries-used as an excipient in pharmaceutical formulations, as a cleaning
agent, and as a separately packaged product diluent.Drawing on the author's extensive ﬁeld experience with more than 400 pharmaceutical and related wat
Providing a well-written and easy-to-read review of the subject, this reference describes the most recent breakthroughs in the validation and execution of testing schemes for parenteral quality control.
Emphasize testing methodologies for the evaluation of package integrity, ﬁnished product contamination, and sterility, the book is a guide to test
This comprehensive book encompasses various facets of sterile product development. Key concepts
relevant to the successful development of sterile products are illustrated through case studies and
are covered under three sections in this book: • Formulation approaches that discuss a variety of
dosage forms including protein therapeutics, lipid-based controlled delivery systems, PEGylated biotherapeutics, nasal dosage form, and vaccines • Process, container closure and delivery considerations including freeze-thaw process challenges, best practices for technology transfer to enable commercial product development, innovations and advancement in aseptic ﬁll-ﬁnish operations, approaches to manufacturing lyophilized parenteral products, pen / auto-injector delivery devices, and
associated container closure integrity testing hurdles for sterile product closures • Regulatory and
quality aspects in the areas of particulate matter and appearance evaluation, sterile ﬁltration, admixture compatibility considerations, sterilization process considerations, microbial contamination investigations and validation of rapid microbiological methods, and dry and moist heat sterilizers This
book is a useful resource to scientists and researchers in both industry and academia, and it gives
process and product development engineers insight into current industry practices and evolving regulatory expectations for sterile product development.
This manual suggests design operating and performance criteria for speciﬁc surface water quality
conditions to provide the optimum protection from microbiological contaminants.
A central resource of technology and methods for environments where the control of contamination
is critical.
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 bio-pharmaceutical 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
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include disposable systems, combination products, nano-technology, rapid microbial methods, contamination control in non-sterile products, liquid chemical sterilization, and medical device manufacture
This three-volume set of Pharmaceutical Dosage Forms: Parenteral Medications is an authoritative,
comprehensive reference work on the formulation and manufacture of parenteral dosage forms,
eﬀectively balancing theoretical considerations with the practical aspects of their development. As
such, it is recommended for scientists and engineers in the pharmaceutical industry and academia,
and will also serve as an excellent reference and training tool for regulatory scientists and quality assurance professionals. First published in 1984 (as two volumes) and then last revised in 1993 (when
it grew to three volumes), this latest revision will address the plethora of changes in the science and
considerable advances in the technology associated with these products and routes of administration. The third edition of this book maintains the features that made the last edition so popular but
comprises several brand new chapters, revisions to all other chapters, as well as high quality illustrations. Volume two presents: • Chapters on aseptic facility design, environmental monitoring, and
cleanroom operations. • A comprehensive chapter on pharmaceutical water systems. • A discussion
of quality attributes of sterile dosage forms, including particulate matter, endotoxin, and sterility
testing. • A detailed chapter on processing of parenteral drug products (SVPs and LVPs). • Presentations on widely used sterilization technologies – steam, gas / chemical, radiation, ﬁltration and dry
heat. • An in-depth chapter on lyophilization.
This up-to-the-minute reference delineates-in a systematic fashion-the appropriate, sequential steps
for the formulation of safe, eﬀective, stable, and marketable liquid parenteral biopharmaceutical
products-covering fundamentals and essential pathways for each phase as well as its purpose, function, and relation to other stages in the product development process. Written by experts currently
involved in state-of-the-art advances in the pharmaceutical drug industry, Development of Biophar-
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maceutical Parenteral Dosage Forms details biopharmaceuticals that are licensed or undergoing clinical development, including genetically engineered cell and engineered vectors in the fermentation
process describes puriﬁcation and characterization techniques for rDNA therapeutics, discussing several types of unit operations for isolation, puriﬁcation, and characterization considers preformulation
and formulation requirements, such as physicochemical properties, drug delivery, stability studies
programs, deactivation/denaturation routes, selection of compatible excipients, and regulatory compliance elucidates basics of analytical techniques, methods development, separation methods using
chromatographic and electrophoretic techniques, and bioactivity methods covering bioassays and
immunoassays for quantifying the stability of biological activity shows how to select the appropriate
ﬁlter for maximizing compatibility and minimizing adsorption and inactivation, examining topics from
basic ﬁltration theories to future trends reviews the selection process for compatible elastomeric closures, analyzing physical, chemical, toxicological properties, protein adsorption on elastomeric surfaces, strategies to reduce/eliminate adsorption, and specialized containers for biotechnological applications and more! Furnished with helpful references, tables, and drawings, this practical guide is
indispensable for pharmaceutical, medicinal, and protein chemists; molecular biologists; process engineers; puriﬁcation scientists; biopharmaceutical and pharmaceutical formulators and product developers; quality control, quality assurance, and regulatory compliance personnel; and upper-level
undergraduate and graduate students in these disciplines.
Sterile Pharmaceutical Products: Process Engineering Applications addresses the key concepts and
applications of the sterile pharmaceutical manufacturing industry. It covers elements of the design,
installation, validation, and usage of critical processes associated with sterile product manufacture.
From water systems to clean-in-place systems, to sterile powder handling and robotic applications in
sterile production environments, this book addresses the issues of system implementation, integration, and operations. Written by recognized experts and peer reviewed for accuracy, all chapters include references to supplemental resources and numerous illustrations.
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