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immunology has come a long way in the hundred or so years since the general concepts were first
enuciated by metchnikoff ehrlich von bebring and others one of the landmarks in this progress
was the invention and development of monoclonal antibody secreting hybridomas by milstein
and bis co workers in cambridge unlike most modern inventions of this importance that of
monoclonal antibody production was made available to the scientific community tbroughout the
world unimpeded by patent protection this may explain tbe unusual rapidity witb which it has
been  applied  to  the  benefit  of  mankind  in  general  this  book  representing  as  it  does  the
proceedings of tbe first  international symposium to be held on the clinical appli  cations of
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monoclonal antibodies shows just how much bas been achieved within the space of little more
than a decade the enormaus promise of monoclonal antibody technology which became apparent
soon after its discovery has already progressed a long way towards fulfillment the contributors to
tbis  volume  all  of  whom  are  actively  engaged  in  monoclonal  antibody  development  and
application represent the state of the art professor vincent marks v introduction it has been some
twelve years since the pioneering experiments of köhler and milstein led to the discovery of
monoclonal antibodies single molecular species antiborlies with desired specificities could be
produced by the fusion of antibody producing cells with neoplastic cells

immune based therapies are being studied extensively in a variety of immunological conditions
due to their  high precision and sensitivity monoclonal antibody mab technology is  a major
advancement in the treatment of several infectious diseases malignancies and immunological
disorders this book provides comprehensive information about technologies characterization and
application of mabs in the clinic and laboratory

monoclonal  antibodies  mabs  are  currently  the  major  class  of  protein  bio  therapeutic  being
developed by biotechnology and pharmaceutical companies monoclonal antibodies discusses the
challenges and issues revolving around development of a monoclonal antibody produced by
recombinant dna technology into a therapeutic agent this book covers downstream processing
which includes design of processes to manufacture the formulation formulation design fill and
finish into closure systems and routes of administration the characterization of the final drug
product is covered where the use of biophysical methods combined with genetic engineering is
used to understand the solution properties of the formulation the latter has become very important
since many indications such as arthritis and asthma require the development of formulations for
subcutaneous delivery sc the development of formulations for iv delivery is also important and
comes with a different set of challenges the challenges and strategies that can overcome these
limitations are discussed in this book starting with an introduction to these issues followed by
chapters detailing strategies to deal with them subsequent chapters explore the processing and
storage of mabs development of delivery device technologies and conclude with a chapter on the
future of mabs in therapeutic remedies discusses the challenges to develop mabs for intravenous
iv and subcutaneous delivery sc presents strategies to meet the challenges in development of
mabs for sc and iv administration discusses the use of biophysical analytical tools coupled with
mab engineering to understand what governs mab properties at high concentration

includes all of the information required to produce monoclonal antibodies in the laboratory and to
prepare them for use in a multitude of given applications production procedures are treated in
chronological order beginning with basic tissue culture techniques immunization strategies and
screening  test  design  followed  by  production  of  hybridoma  cell  lines  and  basic  antibody
characterization purification and labeling each chapter contains explanatory text on each step
with comparative analysis of methods where appropriate all necessary experimental protocols are
presented in a self contained format that is easy to follow in the laboratory alternative protocols
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are provided where relevant  for  others  not  included in full  source references are presented
surveys  the  current  status  of  human hybridoma production  and antibody engineering  using
molecular biology techniques

monoclonal antibodies represent one of the fastest  growing areas of new drug development
within the pharmaceutical industry several blockbuster products have been approved over the
past several years including rituxan remicade avastin humira and herceptin in addition over 300
new drugs are currently in clinical trials with both large established biotechnology companies and
small start ups involved in the development of this important class of molecules monoclonal
antibodies  products  will  become  increasingly  prevalent  over  the  next  decade  recently  the
regulatory review of  monoclonal  antibodies  has  been moved from center  for  biologics  and
research to the center for drug evaluation and research cder division of the us food and drug
administration it is anticipated that cder will expect a certain minimal amount of data to be
provided as more of  these products  move through the regulatory pipeline current  trends in
monoclonal antibody development and manufacturing will provide readers with an understanding
of what is currently being done in the industry to develop manufacture and release monoclonal
antibody products and what will be required for a successful regulatory submission

monoclonal antibodies now have applications in virtually all areas of biology and medicine and
much of  the world s  biotechnology industry has  its  foundations in  the exploitation of  this
technology the third edition of this well established book meets the needs of both newcomers to
the area and experienced researchers by providing an integrated treatment of both the production
and application of monoclonal antibodies as in previous editions detailed and critical accounts of
the  theory  production  purification  fragmentation  storage  and  radiolabelling  of  monoclonal
antibodies are given along with descriptions of their  use in antigen characterization affinity
chromatography and immunofluorescence the present volume has been comprehensively updated
to cover recent rapid advances particularly with respect to the applications of molecular biology
the use of antibodies in closing and heterologous expression of genes immunohistology and
phage display libraries since the previous edition there has been a growing trend towards the
replacement of procedures using radioactive isotopes and the current edition incorporates these
newer technologies the text is oriented towards problems solving and makes it easy to adapt each
procedure to individual needs extensive cross referencing a glossary and a comprehensive index
make this  book an essential  reference this  book will  be  vital  both for  laboratories  already
producing  or  using  monoclonal  antibodies  and  for  workers  in  many  disciplines  who  are
contemplating their use provides an integrated treatment of both the production and application
of monoclonals in cell biology biochemistry and immunology gives detailed and critical accounts
of the theory production purification storage and relabelling of monoclonals and their use in
antigen  characterization  affinity  chromorography  and  immunofluroscence  comprehensively
updated to cover the rapid advances that have occurred since the publication of the second edition

a  valuable  resource  for  researchers  and  workers  in  the  fields  of  both  pharmaceuticals  and
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biotechnology as well as undergraduates in biochemistry applied biology biomedical sciences and
pharmacy  this  book  compares  established  techniques  of  antibody  production  with  the  new
antibody structure and the implications of antibody engineering are fully discussed and a case
study  approach  illustrates  how  antibodies  are  finding  increasing  use  in  the  diagnosis  and
treatment of disease the volume ends with commercial expression purification and large scale
manufacture of antibodies and their future potential particularly as therapeutic agents

general introduction applications genetic manipulation and expression of antibodies modification
of  antibodies  by  chemical  methods  the  production  of  monoclonal  antibodies  blosafety
considerations  antibody  patents

this new and important international source of information brings together leading edge research
dedicated to monoclonal antibodies monoclonal antibodies mabs are antibodies of exceptional
purity and specificity components of the immune system able to recognise and bind to a specific
antigen monoclonal antibodies are currently utilised in many diagnostic procedures including
measuring protein and drug levels in serum typing tissue and blood identifying infectious agents
identifying clusters of differentiation for the classification and follow up therapy of leukaemias
and lymphomas identifying tumour antigens and auto antibodies identifying the specific cells
involved in the immune response identifying and quantifying hormones for example monoclonal
antibodies mabs or moabs work on cancer cells in the same way natural antibodies work by
identifying and binding to the target cells they then alert other cells in the immune system to the
presence of the cancer cells mabs are specific for a particular antigen one designed for a b cell
lymphoma will not work on cells for ovarian cancer cells for example

addressing  a  significant  need  by  describing  the  science  and  process  involved  to  develop
biosimilars  of  monoclonal  antibody  mab  drugs  this  book  covers  all  aspects  of  biosimilar
development preclinical clinical regulatory manufacturing guides readers through the complex
landscape involved with  developing biosimilar  versions  of  monoclonal  antibody mab drugs
features flow charts  tables and figures that  clearly illustrate  processes and makes the book
comprehensible and accessible includes a review of fda approved mab drugs as a quick reference
to  facts  and  useful  information  examines  new  technologies  and  strategies  for  improving
biosimilar mabs

monoclonal  antibodies  a  practical  approach  covers  the  preparation  testing  derivation  and
applications of monoclonal antibodies new immunological techniques incorporating tried and
tested methodologies are described making the book of interest to established and inexperience
immunologists

monoclonal antibodies are one of the most exciting developments in biotechnology in recent
years  this  book  provides  a  comprehensive  description  of  principles  methodologies  and
applications of this powerful technology to modern science and industry

the american anti vivisection society aavs petitioned the national institutes of health nih on april
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23 1997 to prohibit the use of animals in the production of mab on september 18 1997 nih
declined to prohibit the use of mice in mab production stating that the ascites method of mab
production is scientifically appropriate for some research projects and cannot be replaced on
march 26 1998 aavs submitted a second petition stating that nih failed to provide valid scientific
reasons for not supporting a proposed ban the office of the nih director asked the national
research council to conduct a study of methods of producing mab in response to that request the
research council appointed the committee on methods of producing monoclonal antibodies to act
on behalf of the institute for laboratory animal research of the commission on life sciences to
conduct  the  study  the  11  expert  members  of  the  committee  had  extensive  experience  in
biomedical  research  laboratory  animal  medicine  animal  welfare  pain  research  and  patient
advocacy appendix b the committee was asked to determine whether there was a scientific
necessity for the mouse ascites method if so whether the method caused pain or distress and if so
what could be done to minimize the pain or distress the committee was also asked to comment on
available in vitro methods to suggest what acceptable scientific rationale if any there was for
using the mouse ascites method and to identify regulatory requirements for the continued use of
the mouse ascites method the committee held an open data gathering meeting during which its
members summarized data bearing on those questions a 1 day workshop appendix a was attended
by 34 participants 14 of whom made formal presentations a second meeting was held to finalize
the  report  the  present  report  was  written  on the  basis  of  information in  the  literature  and
information presented at the meeting and the workshop

monoclonal antibodies the basics provides detailed coverage of the classical methods of antibody
production including hybridization and cloning and describes the latest techniques for genetically
engineering antibodies and their derivatives the book considers the major applications of these
reagents and discusses how to select the most appropriate antibodies for particular applications
monoclonal antibodies the basics is essential reading for new research workers in biology and
biomedicine including graduate students it will also be valuable to experienced researchers who
need to apply antibody based techniques in their work but whose primary expertise is not with
antibodies

this volume serves as a follow up to our previous book monoclonalantibodies hybridomas a new
dimension in biological analyses we continue the theme of monoclonal antibodies and their
applications attempting to cover some of the areas not covered in the previous volume we again
include an appendix de scribing methods useful to those who ar e beginning to apply these
techniques in their own laboratories this volume will be followed by another concentrating on the
combination of  monoclonal  antibody techniques with molecular  genetic  techniques to study
structure function relationships at the level of both the gene and gene product roger h kennett
kathleen  b  bechtol  philadelphia  pennsylvania  thomas  j  mckearn  princeton  new  jersey  ix
acknowledgments roger kennett acknowledges the patience and support of his wife carol and his
family friends and colleagues during the work on this volume and again thanks above all the lord
jesus  christ  kathleen  bechtol  wishes  to  thank  colleagues  and  friends  for  their  support  and
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the bio pharmaceutical industry began over 30 years ago with the production of human insulin
and has shown incredible growth ever since with forecasted annual worldwide sales of over 450b
in 2025 for biopharmaceuticals they are expected to be at least 25 of the entire pharmaceutical
market  therapeutics  based  on  monoclonal  antibodies  mabs  make  up  roughly  a  third  of  all
biopharmaceutical sales with indications from asthma to cancer to parkinson s disease the recent
approval of the first biosimilar mab products in the us and europe has exposed up to 20 of the top
grossing biologic products to competition for the first time while 75 of the us market is expected
to lose patent exclusivity by 2020 with the increased competition from biosimilars the costs
associated with producing mab based therapeutics will be a constraint on maintaining market
share  going forward the  majority  of  the  total  manufacturing costs  for  mabs  resides  in  the
downstream  processing  where  protein  a  chromatography  is  the  predominantly  employed
technology for the primary capture step with protein a s high unit cost of up to 15 000 per liter
and  susceptibility  to  deamidification  when  exposed  to  high  ph  cleaning  and  sanitization
chemicals  it  is  no  surprise  that  many  mab  manufacturers  are  considering  alternatives  the
objective of this work is to review the production process of mab therapeutics with a specific
focus on the advantages disadvantages and alternatives to protein a affinity chromatography as
the primary capture step in downstream processing

this new and important international source of information beings together leading edge research
dedicated to monoclonal antibodies monoclonal antibodies mabs are antibodies of exceptional
purity and specificity components of the immune system able to recognise and bind to a specific
antigen monoclonal antibodies are currently utilised in many diagnostic procedures including
measuring protein and drug levels in serum typing tissue and blood identifying infectious agents
identifying clusters of differentiation for the classification and follow up therapy of leukaemias
and lymphomas identifying tumour antigens and auto antibodies identifying the specific cells
involved in the immune response identifying and quantifying hormones for example monoclonal
antibodies mabs or moabs work on cancer cells in the same way natural antibodies work by
identifying and binding to the target cells they then alert other cells in the immune system to the
presence of the cancer cells mabs are specific for a particular antigen one designed for a b cell
lymphoma will not work on cells for ovarian cancer cells for example

the present new version of this popular laboratory manual is at the same time the first one of this
text in the english language and this makes me even a little proud as it reminds me of probably
the first collection of monoclonal recipes in english written by myself which circulated for a
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couple of years in many laboratories in the meantime many researchers have put enormous effort
into improving methods for monoclonal antibody production the proce dures have become more
and more standardized and by this have more and more lost the character of magic secrets hinrich
peters and horst baumgarten who had followed this good tradition already in the previous edition
written in german suc ceeded in making laboratory tricks teachable they had contributed their
own  experiences  in  cell  culture  and  immunology  and  were  able  to  engage  a  number  of
experienced authors to contribute to the work they were all willing to follow the general concept
of this book which contains a brief theoretical background for the methods described and presents
the procedures in a highly organized structure so the book has retained its shape as a cook book
which i especially like
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