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This handbook features contributions from a team of expert authors representing the
many disciplines within science, engineering, and technology that are involved in
pharmaceutical manufacturing. They provide the information and tools you need to
design, implement, operate, and troubleshoot a pharmaceutical manufacturing system.
The editor, with more than thirty years' experience working with pharmaceutical and
biotechnology companies, carefully reviewed all the chapters to ensure that each one is
thorough, accurate, and clear.
This publication, known as the "Orange Guide", has been an essential reference for
those involved in the manufacture or distribution of medicines in Europe. The Orange
Guide collates in one convenient and authoritative source European and UK guidance
documents and information on legislation relating to the manufacture and distribution of
medicines for human use. In the production and distribution of medicines for human
use, compliance with Good Manufacturing Practice and Good Distribution Practice is a
necessity. Changes to this particular edition include: detailed changes to the EU guide
to good manufacturing practice; detailed revisions to the EU Directive on medicinal
products for human use; the new Directive on the Principles and Guidelines on Good
Manufacturing Practice of Medicinal Products for Human Use. The document is
compiled by the Inspection and Standards Division of the Medicines and Healthcare
products Regulatory Agency.
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.
Rules and Guidance for Pharmaceutical Manufacturers and Distributors 2015 (the
Orange Guide)
Standards for unlicensed aseptic preparation in the UK, as well as practical information
for implementing the standards.
WHO's international guidelines, written and physical standards developed under the
aegis of this Expert Committee for more than 60 years are designed to serve all
Member States, international organizations, United Nations agencies, regional and
interregional harmonization efforts, and underpin important initiatives, including the
prequalification of medicines, the Roll Back Malaria Programme, Stop TB, essential
medicines and medicines for children. The Forty-seventh WHO Expert Committee on
Specifications for Pharmaceutical Preparations adopted 26 new monographs and
general texts for inclusion in The International Pharmacopoeia,/I>. The specifications
under development are internationally applicable test methodologies for anti-infective,
antimalarial, antituberculosis, contraceptives and antiretroviral medicines, as well as
medicines for children. In addition, the following four written standards were adopted in
the area of quality assurance and are now available for implementation : * Release
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procedure for International Chemical Reference Substances (update); * WHO guideline
on quality risk management (new) * WHO guideline on variations to a prequalified
product (update) * Collaborative procedure between the WHO Prequalification of
Medicines Programme and national medicines regulatory authorities in the assessment
and accelerated national registration of WHO-prequalified pharmaceutical products
(new).
Data integrity is the hottest topic in the pharmaceutical industry. Global regulatory
agencies have issued guidance, after guidance after guidance in the past few years,
most of which does not offer practical advice on how to implement policies, procedures
and processes to ensure integrity. These guidances state what but not how.
Additionally, key stages of analysis that impact data integrity are omitted entirely. The
aim of this book is to provide practical and detailed help on how to implement data
integrity and data governance for regulated analytical laboratories working in or for the
pharmaceutical industry. It provides clarification of the regulatory issues and trends,
and gives practical methods for meeting regulatory requirements and guidance. Using a
data integrity model as a basis, the principles of data integrity and data governance are
expanded into practical steps for regulated laboratories to implement. The author uses
case study examples to illustrate his points and provides instructions for applying the
principles of data integrity and data governance to individual laboratory needs. This
book is a useful reference for analytical chemists and scientists, management and
senior management working in regulated laboratories requiring either an understanding
about data integrity or help in implementing practical solutions. Consultants will also
benefit from the practical guidance provided.

A single source of guidance to, and legislation for, the distribution of medicines in
Europe and UK.
In the European Union (EU) and its Member States, as elsewhere, the marketing
of pharmaceuticals has become subject to an increasingly complex web of
legislation and regulation, resulting from the intense scrutiny necessary to ensure
such essential products are not only efficacious but safe. This useful volume lays
out this system with extraordinary clarity and logic. Adopting a Europe-wide
perspective on the law governing pharmaceuticals, expert authors from the law
firm Bird & Bird LLP map the life cycle of a medicinal product or medical device
from development to clinical trials to product launch and ongoing
pharmacovigilance, offering comprehensive and unambiguous guidance at every
stage. A brief overview of how the proposed exit from the EU by the UK will affect
the regulatory regime is also included. Following an introductory overview
focusing on the regulatory framework for pharmaceuticals in Europe – from its
underlying rationales to the relevant committees and agencies – each of fifteen
incisive chapters examines a particular process or subject. Among the many
topics and issues covered are the following: - obtaining a marketing
authorisation; - stages and standards for creating a product dossier; - clinical
trials; - how and when an abridged procedure can be used; - criteria for
conditional marketing authorisations; - generic products and ‘essential
similarity’; - paediatric use and the requisite additional trials; - biologicals and
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‘biosimilars’; - homeopathic and herbal medicines; - reporting procedures; pharmacovigilance; - parallel trade; - relevant competition law and intellectual
property rights; and - advertising. In addition, national variation charts in many of
the chapters illustrate eight major jurisdictions (Belgium, France, Germany, Italy,
The Netherlands, Spain, Sweden, and the UK). Sample forms and URLs for the
most important Directives are included. Pharmaceutical lawyers and regulatory
advisers, both in-house and in private practice, will welcome this unique book. It
offers immeasurable value for all who need to understand the process of bringing
a medicinal product or medical device to market and the continuing rights and
obligations.
Introduction to Pharmaceutical Calculations is an essential study aid for
pharmacy students. The book contains worked examples and sample questions
and answers.
Brings together the main pharmaceutical regulations, directives and guidance
which a manufacturer is expected to follow when making medicinal products. It
should help with the production, quality control and distribution of medicinal
products to ensure the quality and safety of each.
This is the ninth edition of Rules and Guidance for Pharmaceutical Manufacturers
and Distributors, compiled by MHRA. Commonly known as the Orange Guide, it
remains an essential reference for all manufacturers and distributors of
medicines in Europe. It provides a single authoritative source of European and
UK guidance, information and legislation relating to the manufacture and
distribution of human medicines.
This title combines all of the human and veterinary Regulations, Directives and
guidance for medicinal products used by the pharmaceutical industry as their
main source when manufacturing and distributing medicinal products in the
European Union.
Accompanied by supplements.
Compiled by the Medicines and Healthcare products Regulatory Agency (MHRA), this
new publication provides guidance for distributors of medicines for human use in
Europe. Essential information to ensure the safe distribution of medicines and the
safety of the public is provided in this new guide.
Commonly known as the "Orange Guide," this publication brings together the main
pharmaceutical regulations and directives which manufacturers and wholesalers are
expected to follow when making and distributing medicinal products in the European
Union and European Economic Area.
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.
A collection of recommended procedures for analysis and specifications for the
determination of pharmaceutical substances, excipients and dosage forms intended to
serve as source material for reference by any WHO member state.
The fifth edition of Pharmacy Law and Practice provides a straightforward and useable
guide for students, practitioners, academics and others interested in pharmacy law and
practice in the United Kingdom. This multi-dimensional book includes discussions of
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socio-political influences on legal developments to provide greater insight to the reader.
It clearly sets out the background to regulatory issues together with simple and practical
statements of what a pharmacist has to do to obey the law. As in previous editions, this
book discusses topics thematically rather than by statute. It is a unique and readerfriendly guide that boils down the complex or difficult language of the law, describes the
reasons behind it, and illustrates the application to pharmacy practice. Thoroughly
updated to reflect regulatory and legal developments in areas including employment
law, online transactions and internet pharmacies, non-medical prescribing and more
Takes an intuitive, problem-solving approach and discusses topics thematically rather
than by statute to show how all of the larger pieces fit together The electronic version of
this book contains valuable links to provide readers with the most current information in
a rapidly changing subject area
Commonly known as the Orange Guide, this book remains an essential reference for all
manufacturers and distributors of medicines in Europe. It provides a single authoritative
source of European and UK guidance, information and legislation relating to the
manufacture and distribution of human medicines.
Since its first publication in 1971 this text, commonly known as the Orange Guide, has
been an essential reference for all involved in the manufacture or distribution of
medicines in Europe. the Orange Guide collates in one convenient and authoritative
source European and UK guidance documents and information on legislation relating to
the manufacture and distribution of medicines for human use. Compliance with Good
Manufacturing Practice and Good Distribution Practice requirements is essential in the
production and distribution of medicines for human use to safeguard public health and
compl
Drug overdose, driven largely by overdose related to the use of opioids, is now the leading
cause of unintentional injury death in the United States. The ongoing opioid crisis lies at the
intersection of two public health challenges: reducing the burden of suffering from pain and
containing the rising toll of the harms that can arise from the use of opioid medications.
Chronic pain and opioid use disorder both represent complex human conditions affecting
millions of Americans and causing untold disability and loss of function. In the context of the
growing opioid problem, the U.S. Food and Drug Administration (FDA) launched an Opioids
Action Plan in early 2016. As part of this plan, the FDA asked the National Academies of
Sciences, Engineering, and Medicine to convene a committee to update the state of the
science on pain research, care, and education and to identify actions the FDA and others can
take to respond to the opioid epidemic, with a particular focus on informing FDA's development
of a formal method for incorporating individual and societal considerations into its risk-benefit
framework for opioid approval and monitoring.
Micro-Facts has proved to be a useful ready reference for practising food microbiologists and
others concerned with ensuring the microbiological safety of foods. Micro-Facts 6th Edition is
an invaluable tool for food microbiologists everywhere, as a source book of information
relevant to the prevention of food-poisoning hazards worldwide.
Since its first publication in 1971 this text, commonly known as the 'Orange Guide', has been
an essential reference for all involved in the manufacture or distribution of medicines in
Europe. Although much of the text is available elsewhere, the Orange Guide collates in one
convenient and authoritative source European and UK guidance documents and information
on legislation relating to the manufacture and distribution of medicines for human use.
Compliance with Good Manufacturing Practice and Good Distribution Practice requirements is
essential in the production and distribution of medicines.
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Collaborations of physicians and researchers with industry can provide valuable benefits to
society, particularly in the translation of basic scientific discoveries to new therapies and
products. Recent reports and news stories have, however, documented disturbing examples of
relationships and practices that put at risk the integrity of medical research, the objectivity of
professional education, the quality of patient care, the soundness of clinical practice guidelines,
and the public's trust in medicine. Conflict of Interest in Medical Research, Education, and
Practice provides a comprehensive look at conflict of interest in medicine. It offers principles to
inform the design of policies to identify, limit, and manage conflicts of interest without
damaging constructive collaboration with industry. It calls for both short-term actions and longterm commitments by institutions and individuals, including leaders of academic medical
centers, professional societies, patient advocacy groups, government agencies, and drug,
device, and pharmaceutical companies. Failure of the medical community to take convincing
action on conflicts of interest invites additional legislative or regulatory measures that may be
overly broad or unduly burdensome. Conflict of Interest in Medical Research, Education, and
Practice makes several recommendations for strengthening conflict of interest policies and
curbing relationships that create risks with little benefit. The book will serve as an invaluable
resource for individuals and organizations committed to high ethical standards in all realms of
medicine.
"The Guide, in Part I, begins with a brief description of generalized CEA and how it relates to
the two questions raised above. It then considers issues relating to study design, estimating
costs, assessing health effects, discounting, uncertainty and sensitivity analysis, and reporting
results. Detailed discussions of selected technical issues and applications are provided in a
series of background papers, originally published in journals, but included in this book for easy
reference in Part II." (from the back cover).
This new edition of The Green Guide provides a single source of guidance to, and legislation
for, the distribution of medicines in Europe and UK. The Green Guide takes all the elements of
the new Rules and Guidance for Pharmaceutical Manufacturers and Distributors 2014 (the
Orange Guide) that are relevant to distributors, and reproduces them. Since the last edition in
2007, there have been significant changes and additions to the detailed European Community
guidelines on Good Distribution Practice (GDP). The Community code relating to medicinal
products for human use has also been substantially amended and the new edition brings
together information about these important changes
The World Health Organization (WHO) Expert Committee on Specifications for Pharmaceutical
Preparations advises the Director-General of WHO in the area of medicines quality assurance.
It provides independent expert recommendations and guidance to ensure that medicines meet
standards of quality, safety and efficacy in all WHO Member States. Its advice is developed
through a broad consensus-building process and covers all areas of quality assurance of
medicines, from their development to their distribution to patients. In the area of quality control,
the Expert Committee reviewed new and revised specifications and general texts for inclusion
in The International Pharmacopoeia, and received the annual report of the European
Directorate for the Quality of Medicines & HealthCare (EDQM), the custodian centre for
International Chemical Reference Substances (ICRS). The Committee adopted a number of
monographs, general texts and ICRS. It noted the report on Phase 6 of the External Quality
Assurance Assessment Scheme (EQAAS) and on new approaches to ensure sustainability of
this scheme through user fees. The Committee further acknowledged the progress of good
pharmacopoeial practices (GPhP), and adopted the document on GPhP which was prepared
by the consecutive international meetings of world pharmacopoeias. In the various quality
assurance-related areas the Expert Committee was presented with a number of new and
revised guidelines related to good manufacturing practices (GMP), distribution and trade of
pharmaceuticals and regulatory practice. It adopted 10 guidelines as listed below as well as 22
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new specifications and general texts for inclusion in The International Pharmacopoeia. The
Committee took note of ongoing work to promote collaboration and information exchange
through the good regulatory practice project and welcomed the development of a
comprehensive set of guidelines for all national regulatory authorities through this project.
This book provides insight into the world of pharmaceutical quality systems and the key
elements that must be in place to change the business and organizational dynamics from taskoriented procedure-based cultures to truly integrated quality business systems that are selfdetecting and correcting. Chapter flow has been changed to adopt a quality systems
organization approach, and supporting chapters have been updated based on current hot
topics including the impact of the worldwide supply chain complexity and current regulatory
trends.
This is the ninth edition of Rules and Guidance for Pharmaceutical Manufacturers and
Distributors, compiled by MHRA. Commonly known as the Orange Guide, it remains an
essential reference for all manufacturers and distributors of medicines in Europe. It provides a
single authoritative source of European and UK guidance, information and legislation relating
to the manufacture and distribution of human medicines. The new 2015 edition incorporates all
the significant updates and additions to the detailed European Community guidelines on GMP
since the last edition, including the revised EU Guidelines on Good Distribution Practice. In
addition, it contains new sections on: The Gold Standard for Responsible Persons MHRA
Innovation Office The Application and Inspection process for new licences - "what to expect"
MHRA Compliance Management and Inspection Action Group MHRA Risk-based inspection
programme Naming Contract Quality Control (QC) laboratories GDP Quality Systems A new
flow chart on registration requirements for UK companies involved in the sourcing and supply
of active substances (ASs), to be used in the manufacture of licensed human medicines
Building on the restructured contents and fresh redesign of the last edition, you'll find all the
answers you need to stay informed.
Pile Design and Construction Rules of Thumb presents Geotechnical and Civil Engineers a
comprehensive coverage of Pile Foundation related theory and practice. Based on the
author’s experience as a PE, the book brings concise theory and extensive calculations,
examples and case studies that can be easily applied by professional in their day-to-day
challenges. In its first part, the book covers the fundamentals of Pile Selection: Soil
investigation, condition, pile types and how to choose them. In the second part it addresses the
Design of Pile Foundations, including different types of soils, pile groups, pile settlement and
pile design in rock. Next, the most extensive part covers Design Strategies and contains
chapters on loading analysis, load distribution, negative skin friction, design for expansive
soils, wave equation analysis, batter piles, seismic analysis and the use of softwares for design
aid. The fourth part covers Construction Methods including hammers, Inspection, cost
estimation, load tests, offshore piling, beams and caps. In this new and updated edition the
author has incorporated new pile designs such as helical, composite, wind turbine monopiles,
and spiral coil energy piles. All calculations have been updated to most current materials
characteristics and designs available in the market. Also, new chapters on negative skin
friction, pile driving, and pile load testing have been added. Practicing Geotechnical, and Civil
Engineers will find in this book an excellent handbook for frequent consult, benefiting from the
clear and direct calculations, examples, and cases. Civil Engineering preparing for PE exams
may benefit from the extensive coverage of the subject. Convenient for day-to-day consults;
Numerous design examples for sandy soils, clay soils, and seismic loadings; Now including
helical, composite, wind turbine monopiles, and spiral coil energy piles; Methodologies and
case studies for different pile types; Serves as PE exam preparation material.
Rare diseases collectively affect millions of Americans of all ages, but developing drugs and
medical devices to prevent, diagnose, and treat these conditions is challenging. The Institute of
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Medicine (IOM) recommends implementing an integrated national strategy to promote rare
diseases research and product development.
This title is an essential reference work for all those involved in the distribution of medicines in
Europe. It reproduces relevant parts of Rules and Guidance for Pharmaceutical Manufacturers
and Distributors (commonly known as the Orange Guide) specific to wholesale supply and
distribution of medicines for human use. It is compiled by the UK drug regulatory body, the
MHRA, and contains official EU guidance on good distribution practice and wholesale
distribution along with relevant information on EU and UK legislation. It brings together the
main pharmaceutical regulations, directives and guidance which manufacturers and
wholesalers are expected to follow when distributing medicinal products within Europe. This
2015 edition of Rules and Guidance for Pharmaceutical Distributors (the Green Guide) has
been updated to incorporate the revised EU Guidelines on Good Distribution Practice.
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.
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