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Handbook Of Analytical Method Validation
This book presents worked examples of five analytical procedures. These practical examples address traceability, validation and
measurement uncertainty aspects in a systematic and consistent way, and cover applications in the analysis of water, food, as well as ores
and minerals. This concept is based on the experiences of the TrainMiCc program, in which more than 9000 laboratory professionals all over
Europe have participated.
A valuable handbook containing reviews, practical methods and standard operating procedures. A valuable and practical working handbook
containing introductory and specialist content that tackles a major and growing field of environmental, microbiological and ecotoxicological
monitoring and analysis Includes introductory reviews, practical analytical chapters and a comprehensive listing of almost thirty Standard
Operating Procedures (SOPs) For use in the laboratory, in academic and government institutions and industrial settings
This handbook is a guide for workers in analytical chemistry who need a starting place for information about a specific instrumental technique.
It gives a basic introduction to the techniques and provides leading references on the theory and methodology for an instrumental technique.
This edition thoroughly expands and updates the chapters to include concepts, applications, and key references from recent literature. It also
contains a new chapter on process analytical technology.
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.
A new edition of one of Zola's lesser-known novels from the Rougon-Macquart Cycle Finding the young Angélique on their doorstep one
Christmas Eve, the pious Hubert couple decide to bring her up as their own. As the girl grows up in the vicinity of the town's towering
cathedral and learns her parents' trade of embroidery, she becomes increasingly fascinated by the lives of the saints, a passion fueled by her
reading of the Golden Legend and other mystical Christian writings. One day love, in the shape of Félicien Hautecoeur, enters the dream
world she has constructed around herself, bringing about upheaval and distress. Although it provides a detailed portrait of provincial 19thcentury life and it adheres to a naturalist approach, The Dream eschews many of the characteristics of Zola's other novels of the RougonMacquart cycle—such as a pronounced polemical agenda or a gritty subject matter—offering instead a timeless, lyrical tale of love and
innocence.
The validation of analytical methods and the calibration of equipment are important aspects of quality assurance in the laboratory. This
manual deals with both of these within the context of testing of illicit drugs in seized materials and biological specimens. It provides an
introduction and practical guidance to national authorities and analysts in the implementation of method validation and verification, and also in
the calibration/performance verification of laboratory instrumentation and equipment within their existing internal quality assurance
programmes. The procedures described represent a synthesis of the experience of scientists from several reputable laboratories around the
world.
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.

This book will update the original edition published in 1997. Since the publication of the first edition, the biotechnology
and biologics industries have gained extensive knowledge and experience in downstream processing using
chromatography and other technologies associated with recovery and purification unit operations. This book will tie that
experience together for the next generation of readers. Updates include: - sources and productivity - types of products
made today - experiences in clinical and licensed products - economics - current status of validation - illustrations and
tables - automated column packing - automated systems New topics include: - the use of disposables - multiproduct
versus dedicated production - design principles for chromatography media and filters - ultrafiltration principles and
optimization - risk assessments - characterization studies - design space - platform technologies - process analytical
technologies (PATs) - biogenerics - comparability assessments Key Features: - new approaches to process optimiaztion
- use of patform technologies - applying risk assessment to process design
The latest edition of the authoritative reference to HPLC High-performance liquid chromatography (HPLC) is today the
leading technique for chemical analysis and related applications, with an ability to separate, analyze, and/or purify
virtually any sample. Snyder and Kirkland's Introduction to Modern Liquid Chromatography has long represented the
premier reference to HPLC. This Third Edition, with John Dolan as added coauthor, addresses important improvements
in columns and equipment, as well as major advances in our understanding of HPLC separation, our ability to solve
problems that were troublesome in the past, and the application of HPLC for new kinds of samples. This carefully
considered Third Edition maintains the strengths of the previous edition while significantly modifying its organization in
light of recent research and experience. The text begins by introducing the reader to HPLC, its use in relation to other
modern separation techniques, and its history, then leads into such specific topics as: The basis of HPLC separation and
the general effects of different experimental conditions Equipment and detection The column—the "heart" of the HPLC
system Reversed-phase separation, normal-phase chromatography, gradient elution, two-dimensional separation, and
other techniques Computer simulation, qualitative and quantitative analysis, and method validation and quality control
The separation of large molecules, including both biological and synthetic polymers Chiral separations, preparative
separations, and sample preparation Systematic development of HPLC separations—new to this edition Troubleshooting
tricks, techniques, and case studies for both equipment and chromatograms Designed to fulfill the needs of the full range
of HPLC users, from novices to experts, Introduction to Modern Liquid Chromatography, Third Edition offers the most upto-date, comprehensive, and accessible survey of HPLC methods and applications available.
High pressure, or high performance, liquid chromatography (HPLC) is the method of choice for checking purity of new
drug candidates, monitoring changes during scale up or revision of synthetic procedures, evaluating new formulations,
and running control/assurance of the final drug product. HPLC Method Development for Pharmaceuticals provides an
extensive overview of modern HPLC method development that addresses these unique concerns. Includes a review and
update of the current state of the art and science of HPLC, including theory, modes of HPLC, column chemistry, retention
mechanisms, chiral separations, modern instrumentation (including ultrahigh-pressure systems), and sample preparation.
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Emphasis has been placed on implementation in a pharmaceutical setting and on providing a practical perspective.
HPLC Method Development for Pharmaceuticals is intended to be particularly useful for both novice and experienced
HPLC method development chemists in the pharmaceutical industry and for managers who are seeking to update their
knowledge. Covers the requirements for HPLC in a pharmaceutical setting including strategies for software and hardware
validation to allow for use in a regulated laboratory Provides an overview of the pharmaceutical development process
(clinical phases, chemical and pharmaceutical development activities) Discusses how HPLC is used in each phase of
pharmaceutical development and how methods are developed to support activities in each phase
Methods of Therapeutic Drug Monitoring Including Pharmacogenetics, Second Edition, Volume Seven in the Handbook
of Analytical Separations series, covers all aspects of drug monitoring, including laboratory work, pharmacokinetic
analysis and clinical aspects, thus enabling readers from different fields to understand the whole process of therapeutic
drug monitoring and how to avoid common pitfalls. The book contains analytical techniques for the quantification of
drugs, along with pharmacogenetic and pharmacogenomic methods. Also included are updates on sample preparation,
including dried blood spot technology and microextraction methods. In addition, the book includes new drugs, such as
tyrosine kinase inhibitors and the monitoring of immunosuppressant drugs. Presents a unique, interdisciplinary approach
that appeals to a wide range of users Written by authors from international labs, providing a global perspective that can
be applied in various regulatory environments Features additional therapeutic drugs to reflect the rising number of
immunocompromised patients Includes a new mass spectroscopic methods chapter to capture the frequent use in TDM
and the improved availability of LC-MS across laboratories
This revision brings the reader completely up to date on the evolving methods associated with increasingly more complex
sample types analyzed using high-performance liquid chromatography, or HPLC. The book also incorporates updated
discussions of many of the fundamental components of HPLC systems and practical issues associated with the use of
this analytical method. This edition includes new or expanded treatments of sample preparation, computer assisted
method development, as well as biochemical samples, and chiral separations.
Handbook of Chemometrics and Qualimetrics
Validation describes the procedures used to analyze pharmaceutical products so that the data generated will comply with
the requirements of regulatory bodies of the US, Canada, Europe and Japan. Calibration of Instruments describes the
process of fixing, checking or correcting the graduations of instruments so that they comply with those regulatory bodies.
This book provides a thorough explanation of both the fundamental and practical aspects of biopharmaceutical and
bioanalytical methods validation. It teaches the proper procedures for using the tools and analysis methods in a regulated
lab setting. Readers will learn the appropriate procedures for calibration of laboratory instrumentation and validation of
analytical methods of analysis. These procedures must be executed properly in all regulated laboratories, including
pharmaceutical and biopharmaceutical laboratories, clinical testing laboratories (hospitals, medical offices) and in food
and cosmetic testing laboratories.
The relatively new technique of solid phase microextraction (SPME) is an important tool to prepare samples both in the
lab and on-site. SPME is a "green" technology because it eliminates organic solvents from analytical laboratory and can
be used in environmental, food and fragrance, and forensic and drug analysis. This handbook offers a thorough
background of the theory and practical implementation of SPME. SPME protocols are presented outlining each stage of
the method and providing useful tips and potential pitfalls. In addition, devices and fiber coatings, automated SPME
systems, SPME method development, and In Vivo applications are discussed. This handbook is essential for its
discussion of the latest SPME developments as well as its in depth information on the history, theory, and practical
application of the method. Practical application of Solid Phase Microextraction methods including detailed steps Provides
history of extraction methods to better understand the process Suitable for all levels, from beginning student to
experienced practitioner
This text lists the necessary steps for meeting compliance requirements during the drug development process. It
presents comprehensive approaches for validating analytical methods for pharmaceutical applications.
Written for practitioners in both the drug and biotechnology industries, this handbook carefully compiles current regulatory
requirements on the validation of new or modified analytical methods. Shedding light on method validation from a
practical standpoint, it contains practical, up-to-date guidelines for analytical method validation. It also covers
development, optimization, validation, and transfer of many different types of methods used in the regulatory
environment. Simplifying the overall process of method development, optimization and validation, the guidelines in the
Handbook apply to both small molecules in the conventional pharmaceutical industry, as well as the biotech industry.
Analytical Instrumentation offers powerful qualitative and quantitative techniques for analysis in chemical,
pharmaceutical, clinical, food-processing laboratories and oil refineries. It also plays a critical role in the monitoring and
control of environment pollution. Over the years, this field has become extremely sophisticated. Today, microcontrollers
and personal computers have been integrated into analytical instruments. This has brought in automation, efficiency and
precision in analytical instrumentation. To keep users abreast of such advances, this edition of the Handbook of
Analytical Instruments describes the principles and building blocks of analytical instrumentation. Recent advances in biosensors, gamma spectrometry, electron spin resonance (ESR) spectrometry, visualization methods for electrophoresis
and several other tools and techniques of analytical instrumentation have been covered. In order to ensure that readers
make the right decision, in terms of the instrument that best meets their requirements, the book includes a discussion of
analytical instruments from various manufacturers. Useful for..... ¿ Supervisors and technicians in clinical,
pharmaceutical, food-processing laboratories and oil refineries. ¿ Personnel concerned with the monitoring and control of
environmental pollution ¿ Service and maintenance engineers ¿ Post-graduate students of physics and chemistry
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undergoing courses in instrument analysis ¿ Students of instrumentation, electronics and chemical engineering
This Second Edition discusses ways to improve pharmaceutical product quality while achieving compliance with global
regulatory standards. With comprehensive step-by-step instructions, practical recommendations, standard operating
procedures (SOPs), checklists, templates, and graphics for easy incorporation in a laboratory. This title serves as a
complete source to the subject, and explains how to develop and implement a validation strategy for routine, non-routine,
and standard analytical methods, covering the entire equipment, hardware, and software qualification process. It also
provides guidance on qualification of certified standards, in-house reference materials, and people qualification, as well
as internal and third party laboratory audits and inspections.
Handbook of Analytical Quality by Design addresses the steps involved in analytical method development and validation
in an effort to avoid quality crises in later stages. The AQbD approach significantly enhances method performance and
robustness which are crucial during inter-laboratory studies and also affect the analytical lifecycle of the developed
method. Sections cover sample preparation problems and the usefulness of the QbD concept involving Quality Risk
Management (QRM), Design of Experiments (DoE) and Multivariate (MVT) Statistical Approaches to solve by optimizing
the developed method, along with validation for different techniques like HPLC, UPLC, UFLC, LC-MS and
electrophoresis. This will be an ideal resource for graduate students and professionals working in the pharmaceutical
industry, analytical chemistry, regulatory agencies, and those in related academic fields. Concise language for easy
understanding of the novel and holistic concept Covers key aspects of analytical development and validation Provides a
robust, flexible, operable range for an analytical method with greater excellence and regulatory compliance
Describes analytical methods development, optimization and validation, and provides examples of successful methods
development and validation in high-performance liquid chromatography (HPLC) areas. The text presents an overview of
Food and Drug Administration (FDA)/International Conference on Harmonization (ICH) regulatory guidelines, compliance
with validation requirements for regulatory agencies, and methods validation criteria stipulated by the US Pharmacopia,
FDA and ICH.
Covers new trace evidence techniques and expanding areas of analysis, along with key theory and applications Developed around the need
for updated information in the disciplines of trace evidence the Handbook of Trace Evidence Analysis focuses on the increasing awareness
and need for validation, modern methods for addressing and controlling contamination, the shift towards incorporating statistical analyses into
the interpretation phase and cutting edge research into new forensic science methods and their application. Beginning with an overview of the
topic and discussing the important role that information derived from trace materials can provide during investigations, the book then presents
chapters on key techniques. The first being the critical nature of microscopy, and the methods employed for the recognition, collection, and
preservation of trace evidence. Subsequent chapters review the core disciplines of trace evidence examination: paints and polymers, hairs,
fibers and textiles and glass. Each chapter contains in-depth discussions on the origin of the materials involved, including any natural or
synthetic processes involved in their production, the nuances involved in their detection, and the methods of analysis that are used to extract
valuable information from samples. In addition, suggested workflows in method and testing selections, as well as addressing specific
scientific challenges as well as the limitations of knowledge on the transfer, persistence and background abundance of trace materials are
discussed. The book ends by examining the interpretation of trace evidence findings from a historical perspective and examining the methods
that are currently being developed. Provides an in-depth introduction to the general area of trace evidence and discusses current and new
techniques Consolidates trace evidence and materials categories of testing into one reference series Offers a detailed focus on technical
approaches and guidelines to trace evidence Includes analytical schemes/workflows and valuable guides for the interpretation of data and
results The Handbook of Trace Evidence will appeal to forensic science academics, students, and practitioners in the trace evidence and
materials science disciplines, as well as DNA analysts, toxicologists, forensic anthropologists, crime laboratory managers, criminal justice
students and practitioners, and legal professionals. It would also be a valuable resource for every crime laboratory reference library.
Written for practitioners in both the drug and biotechnology industries, the Handbook of Analytical Validation carefully compiles current
regulatory requirements on the validation of new or modified analytical methods. Shedding light on method validation from a practical
standpoint, the handbook:Contains practical, up-to-date guidelines for analyti
Rapid, inexpensive, and easy-to-deploy, near-infrared (NIR) spectroscopy can be used to analyze samples of virtually any composition,
origin, and condition. The Handbook of Near Infrared Analysis, Fourth Edition, explores the factors necessary to perform accurate and timeand cost-effective analyses across a growing spectrum of disciplines. This updated and expanded edition incorporates the latest advances in
instrumentation, computerization, chemometrics applied to NIR spectroscopy, and method development in NIR spectroscopy, and
underscores current trends in sample preparation, calibration transfer, process control, data analysis, instrument performance testing, and
commercial NIR instrumentation. This work offers readers an unparalleled combination of theoretical foundations, cutting-edge applications,
and practical experience. Additional features include the following: Explains how to perform accurate as well as time- and cost-effective
analyses. Reviews software-enabled chemometric methods and other trends in data analysis. Highlights novel applications in
pharmaceuticals, polymers, plastics, petrochemicals, textiles, foods and beverages, baked products, agricultural products, biomedicine,
nutraceuticals, and counterfeit detection. Underscores current trends in sample preparation, calibration transfer, process control, data
analysis, and multiple aspects of commercial NIR instrumentation. Offering the most complete single-source guide of its kind, the Handbook
of Near Infrared Analysis, Fourth Edition, continues to offer practicing chemists and spectroscopists an unparalleled combination of
theoretical foundations, cutting-edge applications, and detailed practical experience provided firsthand by more than 50 experts in the field.
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, high-throughput 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
"...A book that should be on the shelf of every digital or analog electronic-system designer." - Frank Goodenough, Electronic Design This
Handbook offers design engineers and managers immediately useful, meat-and-potatoes techniques for achieving design validation by
analysis in an easy-to-read style. The book contains numerous useful and interesting tips for electronics circuit designers. Examples of
rectifier circuits, power supplies, digital timing, thermal analysis, grounding and layout, and EMI/noise control are examined in detail with fully
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worked-out numerical examples. If you need to create reliable, cost-effective, optimized designs, The Design Analysis Handbook provides a
practical framework for integrating quality into the design process from start to finish. The methodology used is called Worst Case Analysis
Plus (WCA+), a design-validation tool that demands thoroughness and analytical thinking by the user. A guide to assessing and validating
circuit design, The Design Analysis Handbook presents processes and mathematical tools in a straightforward, real-world manner. Unique
features of the approach include chapters on safety, bad science, and surviving high-pressure design projects. N. Edward Walker is the
president of Design/Analysis Consultants, Inc., based in Tampa, Florida. The Handbook is based on DACI's extensive experience in the
design and analysis of highly-reliable electronic systems. Straightforward guide to practical design validation Shows how to avoid design
hazards Provides framework for integrating quality with the design process
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 include disposable systems, combination products, nanotechnology, rapid microbial methods, contamination control in non-sterile products, liquid chemical sterilization, and medical device
manufacture
Quality Assurance in Chemical Measurement, an advanced EURACHEM textbook, provides in-depth but easy-to-understand coverage for
training, teaching and continuing studies. The CD-ROM accompanying the book contains course materials produced by ten experienced
specialists, including more than 750 overheads (graphics and text) in ready-to-use PowerPoint® documents in English and German
language. The book will serve as an advanced textbook for analytical chemistry students and professionals in industry and service labs and
as a reference text and source of course materials for lecturers. The second edition has been completely revised according to the newest
legislation.

"Because leachables are non-drug-related impurities, there are increased concerns regarding the risks of inhaling them
on a daily basis. This book describes the development and application of safety thresholds for Orally Inhaled and Nasal
Drug Products (OINDP). It discusses best practices for evaluation and management of leachables and extractables
throughout the pharma product lifecycle by providing practical knowledge about how and why safety thresholds were
developed. This book also illustrates how to apply these concepts and principles to products beyond OINDP, and
includes an appendix of experimental protocols for laboratory analysis"--Provided by publisher.
This handbook is concerned with new chromatographic method development and validation using novel systematic
approaches for pharmaceutical compounds. The first stage of the research was to study how method development and
validation are typically carried out at present and to formulate this into a simple step-by-step approach. Such a template
and protocol was not only used as the foundation of this research programme but could also serve as a simple
systematic guide for other practitioners in the pharmaceutical industry. Furthermore, it was recognised that this protocol
should satisfy the requirements of the major regulatory agencies. The second stage of this research involved evaluation
and application of the above validation approach to new methods that were developed for a diverse range of analytes
using HPLC, LC-MS and GC. In essence, the critical review of the requirements for method validation for various
agencies and the subsequent preparation of single guidelines on how to go about method validation have had a
significant impact on analytical practitioners worldwide.
This second edition of a global best-seller has been completely redesigned and extensively rewritten to take into account
the new Quality by Design (QbD) concept in pharmaceutical manufacturing. As in the first edition, the analytical
requirements during the entire product lifecycle are covered, but now a new section is included on continued
performance monitoring and the transfer of analytical procedures. Two case studies from the pharmaceutical industry
illustrate the concepts and guidelines presented, and the standards and regulations from the US (FDA), European (EMA)
and global (ICH) regulatory authorities are considered throughout. The undisputed gold standard in the field.
Considered high-priced delicacies or waste material to be tossed away, the use and value of offal-edible and inedible
animal by-products-depend entirely on the culture and country in question. The skin, blood, bones, meat trimmings, fatty
tissues, horns, hoofs, feet, skull, and entrails of butchered animals comprise a wide variety of products inclu
Drug Monitoring and Clinical Chemistry, the 5th volume in the Handbook of Analytical Separations series, gives an
overview about methods to analyse drugs in biological fluids. The most widely used methods to analyse drugs in
biological fluids. i.e. chromatographic methods, CE and immunoassays are described in detail. For important drugs, an
overview about the methods available and a comparison of the techniques should be given to enable the reader to
choose the right method depending on laboratory equipment, staff, the aim of the investigation etc. Other general aspects
important for conducting therapeutic drug monitoring or pharmacokinetics studies are also covered, i.e. sample
preparation, validation of the analytical methods and pharmacokinetic methods for interpreting the data. Areas where
therapeutic drug monitoring is used frequently such as antibiotics, immunosuppressant drugs, antipsychotic and
anticancer drugs will be discussed in detail. In addition, the important field of phenotyping and genotyping for therapy
optimisation with special focus on real-life applications is also covered. The book contains important information for
analyst working on drug analysis in clinical chemistry, hospital pharmacists involved in therapeutic drug monitoring, other
pharmacists, chemists or physicians working on pharmacokinetic studies in industry or academia. In contrast to other
books in this field, this book provides up-to-date information regarding both methodology and clinical applications. For the
applications, only fields are described where therapeutic drug monitoring is used in clinical routine and provides benefit to
the patients. Overview of all important field where therapeutic drug monitoring is applied All relevant analytical and
computational methods are discussed Written by experts with a lot of practical experience in the field
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Analysis of Cosmetic Products, Second Edition advises the reader from an analytical chemistry perspective on the choice
of suitable analytical methods for production monitoring and quality control of cosmetic products. This book helps
professionals working in the cosmetic industry or in research laboratories select appropriate analytical procedures for
production, maintain in-market quality control of cosmetic products and plan for the appropriate types of biomedical and
environmental testing. This updated and expanded second edition covers fundamental concepts relating to cosmetic
products, current global legislation, the latest analytical methods for monitoring and quality control, characterization of
nanomaterials and other new active ingredients, and an introduction to green cosmetic chemistry. Provides
comprehensive coverage of the specific analytical procedures for different analytes and cosmetic samples Includes
information on the biomonitoring of cosmetic ingredients in the human body and the environment Describes the most
recent developments in global legislation governing the cosmetics industry Introduces green technologies and the use of
nanomaterials in the development and analysis of cosmetic ingredients
Handbook of Modern Pharmaceutical Analysis, Second Edition, synthesizes the complex research and recent changes in
the field, while covering the techniques and technology required for today's laboratories. The work integrates strategy,
case studies, methodologies, and implications of new regulatory structures, providing complete coverage of quality
assurance from the point of discovery to the point of use. Treats pharmaceutical analysis (PA) as an integral partner to
the drug development process rather than as a service to it Covers method development, validation, selection, testing,
modeling, and simulation studies combined with advanced exploration of assays, impurity testing, biomolecules, and
chiral separations Features detailed coverage of QA, ethics, and regulatory guidance (quality by design, good
manufacturing practice), as well as high-tech methodologies and technologies from "lab-on-a-chip" to LC-MS, LC-NMR,
and LC-NMR-MS
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