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New Drug Development

This book acquaints students and practitioners in the related fields of pharmaceutical sciences, clinical 
trials, and evidence-based medicine with the necessary study design concepts and statistical practices 
to allow them to understand how drug developers plan and evaluate their drug development. Two goals 
of the book are to make the material accessible to readers with minimal background in research and to 
be straightforward enough for self-taught purposes. By bringing the topic from the early discovery phase 
to clinical trials and medical practice, the book provides an indispensable overview of an otherwise 
confusing and fragmented set of topics. The author’s experience as a respected scientist, teacher of 
statistics, and one who has worked in the clinical trials arena makes him well suited to write such a 
treatise.

Preclinical Development Handbook

A clear, straightforward resource to guide you through preclinical drug development Following this 
book's step-by-step guidance, you can successfully initiate and complete critical phases of preclinical 
drug development. The book serves as a basic, comprehensive reference to prioritizing and optimizing 
leads, dose formulation, ADME, pharmacokinetics, modeling, and regulations. This authoritative, 
easy-to-use resource covers all the issues that need to be considered and provides detailed instructions 
for current methods and techniques. Each chapter is written by one or more leading experts in the 
field. These authors, representing the many disciplines involved in preclinical toxicology screening 
and testing, give you the tools needed to apply an effective multidisciplinary approach. The editor has 
carefully reviewed all the chapters to ensure that each one is thorough, accurate, and clear. Among 
the key topics covered are: * Modeling and informatics in drug design * Bioanalytical chemistry * 
Absorption of drugs after oral administration * Transporter interactions in the ADME pathway of drugs 
* Metabolism kinetics * Mechanisms and consequences of drug-drug interactions Each chapter offers 
a full exploration of problems that may be encountered and their solutions. The authors also set forth 
the limitations of various methods and techniques used in determining the safety and efficacy of a 
drug during the preclinical stage. This publication should be readily accessible to all pharmaceutical 
scientists involved in preclinical testing, enabling them to perform and document preclinical safety tests 
to meet all FDA requirements before clinical trials may begin.

Dose Finding in Drug Development

If you have ever wondered when visiting the pharmacy how the dosage of your prescription is 
determined this book will answer your questions. Dosing information on drug labels is based on 
discussion between the pharmaceutical manufacturer and the drug regulatory agency, and the label 
is a summary of results obtained from many scientific experiments. The book introduces the drug 
development process, the design and the analysis of clinical trials. Many of the discussions are based 
on applications of statistical methods in the design and analysis of dose response studies. Important 
procedural steps from a pharmaceutical industry perspective are also examined.

New Drug Development

New Drug Development: Second Edition provides an overview of the design concepts and statistical 
practices involved in therapeutic drug development. This wide spectrum of activities begins with iden-
tifying a potentially useful drug candidate that can perhaps be used in the treatment or prevention of a 
condition of clinical concern, and ends with marketing approval being granted by one or more regulatory 
agencies. In between, it includes drug molecule optimization, nonclinical and clinical evaluations of 
the drug’s safety and efficacy profiles, and manufacturing considerations. The more inclusive term 
lifecycle drug development can be used to encompass the postmarketing surveillance that is conducted 
all the time that a drug is on the market and being prescribed to patients with the relevant clinical 
condition. Information gathered during this time can be used to modify the drug (for example, dose 
prescribed, formulation, and mode of administration) in terms of its safety and its effectiveness. The 
central focus of the first edition of this book is captured by its subtitle, 'Design, Methodology, and 
Analysis'. Optimum quality study design and experimental research methodology must be employed if 
the data collected—numerical representations of biological information—are to be of optimum quality. 
Optimum quality data facilitate optimum quality statistical analysis and interpretation of the results 
obtained, which in turn permit optimum quality decisions to be made: Rational decision making is 
predicated on appropriate research questions and optimum quality numerical information. The book 



took a non-computational approach to statistics, presenting instead a conceptual framework and 
providing readers with a sound working knowledge of the importance of design, methodology, and 
analysis. Not everyone needs to be an expert in statistical analysis, but it is very helpful for work 
(or aspire to work) in the pharmaceutical and biologics industries to be aware of the fundamental 
importance of a sound scientific and clinical approach to the planning, conduct, and analysis of clinical 
trials.

Applications of Pharmacokinetic Principles in Drug Development

This volume is an important advancement in the application ofpharmacokinetic (PK) and pharmacody-
namic (PO) principles to . drug development. The series of topics presented deal with the application 
of these tools to everyday decisions that a pharmaceutical scientist encounters. The ability to integrate 
these topics using PK and PO methods has optimized drug development pathways in the clinic. 
New technologies in the areas of in vitro assays that are more predictive of human absorption and 
metabolism and advancement in bioanalytical assays are leading the way to minimize drug failures 
in later, more expensive clinical development programs. of Pharmacokinetics and pharmacodynamics 
have become an important component understanding the drug action on the body and is becoming 
increasingly important in drug labeling due to it's potential for predicting drug behavior in populations 
that may be difficult to study in adequate numbers during drug development. The ability to correlate 
drug exposure to effect and model it during the drug development value chain provides valuable insight 
into optimizing the next steps to derive maximum information from each study. These principles and 
modeling techniques have resulted in an expanded and integrated view of PK and PO and have led 
to the expectations that we may be able to optimally design clinical trials and eventually lead us to 
identifying the optimal therapy for the patient, while minimizing cost and speeding up drug development. 
There is wide utility for the book both as a text and as a reference.

Clinical Trial Simulations

This edition includes both updates and new uses and issues concerning CTS, along with case studies of 
how clinical trial simulations are being applied in various therapeutic and application areas. Importantly, 
the book expands on the utility of CTS for informing decisions during drug development and regulatory 
review. Each chapter author was selected on the basis of demonstrated expertise in state-of-the-art 
application of CTS. The target audience for this volume includes researchers and scientists who wish 
to consider use of simulations in the design, analysis, or regulatory review and guidance of clinical 
trials. This book does not embrace all aspects of trial design, nor is it intended as a complete recipe 
for using computers to design trials. Rather, it is an information source that enables the reader to 
gain understanding of essential background and knowledge for practical applications of simulation 
for clinical trial design and analysis. It is assumed that the reader has a working understanding 
of pharmacokinetics and pharmacodynamics, modeling, pharmacometric analyses, and/or the drug 
development and regulatory processes.

Pharmacokinetics in Drug Development

The topics chosen for this volume were selected because they are some of the current development or 
technological issues facing drug development project teams. They regard the practical considerations 
for assessment of selected special development populations. For example, they include characteri-
zation of drug disposition in pregnant subjects, for measuring arrhythmic potential, for analysis tumor 
growth modeling, and for disease progression modeling. Practical considerations for metabolite safety 
testing, transporter assessments, Phase 0 testing, and development and execution of drug interaction 
programs reflect current regulatory topics meant to address enhancement of both safety assessment 
and early decision-making during new candidate selection. Important technologies like whole body 
autoradiography, digital imaging and dried blood spot sample collection methods are introduced, as 
both have begun to take a more visible role in pharmacokinetic departments throughout the industry.

Pharmacokinetics and Metabolism in Drug Design

In this new edition of a bestseller, all the contents have been updated and new material has been 
added, especially in the areas of toxicity testing and high throughput analysis. The authors, all of them 
employed at Pfizer in the discovery and development of new active substances, discuss the significant 
parameters and processes important for the absorption, distribution and retention of drug compounds 
in the body, plus the potential problems created by their transformation into toxic byproducts. They cover 



everything from the fundamental principles right up to the impact of pharmacokinetic parameters on 
the discovery of new drugs. While aimed at all those dealing professionally with the development and 
application of pharmaceutical substances, the readily comprehensible style makes this book equally 
suitable for students of pharmacy and related subjects.

Pharmacokinetics and Metabolism in Drug Design

In this new edition of a bestseller, all the contents have been brought upto-date by addressing current 
standards and best practices in the assessment and prediction of ADMET properties. Although the 
previous chapter layout has been retained, substantial revisions have been made, with new topics 
such as pro-drugs, active metabolites and transporters covered in detail in a manner useful to the Drug 
Discovery scientist. The authors discuss the parameters and processes important for the absorption, 
distribution and retention of drug compounds in the body, plus the potential problems created by 
their transformation into toxic byproducts. While aimed at all those dealing professionally with the 
development and application of pharmaceutical substances, the readily comprehensible style makes 
this book equally suitable for students of pharmacy and related subjects. Uniquely comprehensive, the 
book relates physicochemistry and chemical structure to pharmacokinetic properties and ultimately 
drug efficacy and safety.

Pharmacokinetics in Drug Discovery and Development

Pharmacokinetics has evolved from its origin into a complex discipline with numerous subspecialties 
and applications in patient management, drug development, and regulatory issues. This expansion has 
made it difficult for any one individual to become a full-fledged expert in all areas. Fulfilling the need 
for a wide-ranging guide to the many existi

Bioequivalence Studies in Drug Development

Studies in bioequivalence are the commonly accepted method to demonstrate therapeutic equivalence 
between two medicinal products. Savings in time and cost are substantial when using bioequivalence 
as an established surrogate marker of therapeutic equivalence. For this reason the design, perfor-
mance and evaluation of bioequivalence studies have received major attention from academia, the 
pharmaceutical industry and health authorities. Bioequivalence Studies in Drug Development focuses 
on the planning, conducting, analysing and reporting of bioequivalence studies, covering all aspects 
required by regulatory authorities. This text presents the required statistical methods, and with an 
outstanding practical emphasis, demonstrates their applications through numerous examples using 
real data from drug development. Includes all the necessary pharmacokinetic background information. 
Presents parametric and nonparametric statistical techniques. Describes adequate methods for power 
and sample size determination. Includes appropriate presentation of results from bioequivalence 
studies. Provides a practical overview of the design and analysis of bioequivalence studies. Presents 
the recent developments in methodology, including population and individual bioequivalence. Reviews 
the regulatory guidelines for such studies, and the existing global discrepancies. Discusses the 
designs and analyses of drug-drug and food-drug interaction studies. Bioequivalence Studies in Drug 
Development is written in an accessible style that makes it ideal for pharmaceutical scientists, clinical 
pharmacologists, and medical practitioners, as well as biometricians working in the pharmaceutical 
industry. It will also be of great value for professionals from regulatory bodies assessing bioequivalence 
studies.

Basic Pharmacokinetics

Knowledge of pharmacokinetics is critical to understanding the absorption, distribution, metabolism, 
and excretion of drugs. It is therefore vital to those engaged in the discovery, development, and 
preclinical and clinical evaluation of drugs, as well as practitioners involved in the clinical use of drugs. 
Using different approaches accessible to

Drug Discovery and Evaluation: Methods in Clinical Pharmacology

Drug Discovery and Evaluation has become a more and more difficult, expensive and time-consuming 
process. The effect of a new compound has to be detected by in vitro and in vivo methods of phar-
macology. The activity spectrum and the potency compared to existing drugs have to be determined. 
As these processes can be divided up stepwise we have designed a book series "Drug Discovery 



and Evaluation" in the form of a recommendation document. The methods to detect drug targets are 
described in the first volume of this series "Pharmacological Assays" comprising classical methods 
as well as new technologies. Before going to man, the most suitable compound has to be selected 
by pharmacokinetic studies and experiments in toxicology. These preclinical methods are described in 
the second volume „Safety and Pharmacokinetic Assays". Only then are first studies in human beings 
allowed. Special rules are established for Phase I studies. Clinical pharmacokinetics are performed in 
parallel with human studies on tolerability and therapeutic effects. Special studies according to various 
populations and different therapeutic indications are necessary. These items are covered in the third 
volume: „Methods in Clinical Pharmacology".

Re-Engineering Clinical Trials

The pharmaceutical industry is currently operating under a business model that is not sustainable for 
the future. Given the high costs associated with drug development, there is a vital need to reform this 
process in order to provide safe and effective drugs while still securing a profit. Re-Engineering Clinical 
Trials evaluates the trends and challenges associated with the current drug development process and 
presents solutions that integrate the use of modern communication technologies, innovations and 
novel enrichment designs. This book focuses on the need to simplify drug development and offers 
you well-established methodologies and best practices based on real-world experiences from expert 
authors across industry and academia. Written for all those involved in clinical research, development 
and clinical trial design, this book provides a unique and valuable resource for streamlining the process, 
containing costs and increasing drug safety and effectiveness. Highlights the latest paradigm-shifts 
and innovation advances in clinical research Offers easy-to-find best practice sections, lists of current 
literature and resources for further reading and useful solutions to day-to-day problems in current drug 
development Discusses important topics such as safety profiling, data mining, site monitoring, change 
management, increasing development costs, key performance indicators and much more

Clinical Trial Simulations

This edition includes both updates and new uses and issues concerning CTS, along with case studies of 
how clinical trial simulations are being applied in various therapeutic and application areas. Importantly, 
the book expands on the utility of CTS for informing decisions during drug development and regulatory 
review. Each chapter author was selected on the basis of demonstrated expertise in state-of-the-art 
application of CTS. The target audience for this volume includes researchers and scientists who wish 
to consider use of simulations in the design, analysis, or regulatory review and guidance of clinical 
trials. This book does not embrace all aspects of trial design, nor is it intended as a complete recipe 
for using computers to design trials. Rather, it is an information source that enables the reader to 
gain understanding of essential background and knowledge for practical applications of simulation 
for clinical trial design and analysis. It is assumed that the reader has a working understanding 
of pharmacokinetics and pharmacodynamics, modeling, pharmacometric analyses, and/or the drug 
development and regulatory processes.

ADMET for Medicinal Chemists

This book guides medicinal chemists in how to implement early ADMET testing in their workflow in order 
to improve both the speed and efficiency of their efforts. Although many pharmaceutical companies 
have dedicated groups directly interfacing with drug discovery, the scientific principles and strategies 
are practiced in a variety of different ways. This book answers the need to regularize the drug discovery 
interface; it defines and reviews the field of ADME for medicinal chemists. In addition, the scientific 
principles and the tools utilized by ADME scientists in a discovery setting, as applied to medicinal 
chemistry and structure modification to improve drug-like properties of drug candidates, are examined.

Pharmacokinetics in Drug Development

In this volume, the specific challenges and problems facing the evaluation of new oncology agents 
are explored with regards to pharmacokinetic, pharmacodynamic modeling and clinical pharmacology 
development strategies. This book delivers, with an emphasis on the oncology therapeutic area, the 
goals set in the first three volumes: namely – to provide clinical pharmacologists practical insights for 
the application of pharmacology, pharmacokinetics and pharmacodynamics for new drug development 
strategies. Pharmacokinetic-pharmacodynamic concepts for tyrosine kinases, the evaluation of cardiac 
repolarization prolongation through QTc interval effects, efficacy- and safety-response analyses to 



support new drug approvals, clinical and preclinical tumor growth modeling, and flat- vs weight-based 
dose selection are showcased from an oncology clinical pharmacologist’s point-of-view. Oncology 
development strategies are surveyed for new FDA-approvals to identify patterns in expectations at 
time of first approval. The special considerations necessary to address combination drug development, 
metronomics, biosimilars and breakthrough therapies are also presented.

Clinical Trials Handbook

Best practices for conducting effective and safe clinical trials Clinical trials are arguably the most 
important steps in proving drug effectiveness and safety for public use. They require intensive planning 
and organization and involve a wide range of disciplines: data management, biostatistics, pharma-
cology, toxicology, modeling and simulation, regulatory monitoring, ethics, and particular issues for 
given disease areas. Clinical Trials Handbook provides a comprehensive and thorough reference on 
the basics and practices of clinical trials. With contributions from a range of international authors, the 
book takes the reader through each trial phase, technique, and issue. Chapters cover every key aspect 
of preparing and conducting clinical trials, including: Interdisciplinary topics that have to be coordinated 
for a successful clinical trialData management (and adverse event reporting systems) Biostatistics, 
pharmacology, and toxicology Modeling and simulation Regulatory monitoring and ethics Particular 
issues for given disease areas-cardiology, oncology, cognitive, dementia, dermatology, neuroscience, 
and more With unique information on such current issues as adverse event reporting (AER) systems, 
adaptive trial designs, and crossover trial designs, Clinical Trials Handbook will be a ready reference 
for pharmaceutical scientists, statisticians, researchers, and the many other professionals involved in 
drug development.

Advanced Methods of Pharmacokinetic and Pharmacodynamic Systems Analysis

Advanced Methods of Pharmacokinetic and Pharmocodynamic Systems Analysis Volume 3 is vital 
to professionals and academicians working in drug development and bioengineering. Both basic and 
clinical scientists will benefit from this work. This book contains chapters by leading researchers 
in pharmacokinetic/pharmacodynamic modeling and will be of interest to anyone involved with the 
application of pharmacokinetic and pharmacodynamics to drug development. The use of mathematical 
modeling and associated computational methods is central to the study of the absorption, distribution 
and elimination of therapeutic drugs (pharmacokinetics) and to understanding how drugs produce their 
effects (pharmacodynamics). From its inception, the field of pharmacokinetics and pharmacodynamics 
has incorporated methods of mathematical modeling, simulation and computation in an effort to 
better understand and quantify the processes of uptake, disposition and action of therapeutic drugs. 
These methods for pharmacokinetic/pharmacodynamic systems analysis impact all aspects of drug 
development. In vitro, animal and human testing, as well as drug therapy are all influenced by 
these methods. Modeling methodologies developed for studying pharmacokinetic/ pharmacodynamic 
processes confront many challenges. This is related in part to the severe restrictions on the number 
and type of measurements that are available from laboratory experiments and clinical trials, as well 
as the variability in the experiments and the uncertainty associated with the processes themselves. 
The contributions are organized in three main areas: Mechanism-Based PK/PD, Pharmacometrics and 
Pharmacotherapy. Both professionals and academics will profit from this extensive work.

Quantitative Evaluation of Safety in Drug Development

State-of-the-Art Methods for Drug Safety Assessment Responding to the increased scrutiny of drug 
safety in recent years, Quantitative Evaluation of Safety in Drug Development: Design, Analysis and 
Reporting explains design, monitoring, analysis, and reporting issues for both clinical trials and obser-
vational studies in biopharmaceutical product development. It presents the latest statistical methods 
for drug safety assessment. The book’s three sections focus on study design, safety monitoring, and 
data evaluation/analysis. The book addresses key challenges across regulatory agencies, industry, 
and academia. It discusses quantitative approaches to safety evaluation and risk management in drug 
development, covering Bayesian methods, effective safety graphics, and risk-benefit evaluation. Written 
by a team of experienced leaders, this book brings the most advanced knowledge and statistical 
methods of drug safety to the statistical, clinical, and safety community. It shares best practices and 
stimulates further research and methodology development in the drug safety area.

Drug Discovery and Evaluation



This book is a landmark in the continuously changing world of drugs. It is essential reading for scientists 
and managers in the pharmaceutical industry who are involved in drug finding, drug development and 
decision making in the development process.

Drug Metabolism and Pharmacokinetics Quick Guide

Drug Metabolism and Pharmacokinetics Quick Guide covers a number of aspects of drug assessment 
at drug discovery and development stages, topics such as pharmacokinetics, absorption, metabo-
lism, enzyme kinetics, drug transporters, drug interactions, drug-like properties, assays and in silico 
calculations. It covers key concepts, with useful tables on physiological parameters (eg. blood flow to 
organs in x-species, expression and localization of enzymes and transporters), chemical structure, 
nomenclature, and moieties leading to bioactivation (with examples). Overall it includes a number of 
key topics useful at the drug discovery stage, which would serve as a quick reference with several 
examples from the literature to illustrate the concept.

Pharmacokinetic-Pharmacodynamic Modeling and Simulation

This is a second edition to the original published by Springer in 2006. The comprehensive volume takes 
a textbook approach systematically developing the field by starting from linear models and then moving 
up to generalized linear and non-linear mixed effects models. Since the first edition was published 
the field has grown considerably in terms of maturity and technicality. The second edition of the book 
therefore considerably expands with the addition of three new chapters relating to Bayesian models, 
Generalized linear and nonlinear mixed effects models, and Principles of simulation. In addition, many 
of the other chapters have been expanded and updated.

Pharmacokinetics and Pharmacodynamics of Biotech Drugs

This first ever coverage of the pharmacokinetic and pharmacodynamic characteristics of biophar-
maceuticals meets the need for a comprehensive book in this field. It spans all topics from lead 
identification right up to final-stage clinical trials. Following an introduction to the role of PK and PD in 
the development of biotech drugs, the book goes on to cover the basics, including the pharmacokinetics 
of peptides, monoclonal antibodies, antisense oligonucleotides, as well as viral and non-viral gene 
delivery vectors. The second section discusses such challenges and opportunities as pulmonary 
delivery of proteins and peptides, and the delivery of oligonucleotides. The final section considers the 
integration of PK and PD concepts into the biotech drug development plan, taking as case studies 
the preclinical and clinical drug development of tasidotin, as well as the examples of cetuximab and 
pegfilgrastim. The result is vital reading for all pharmaceutical researchers.

Advances in Pharmacokinetics and Pharmacodynamics

This book provides a concise overview of recent advances in Pharmacokinetics (PK) and Pharma-
codynamics (PD). The pharmacokinetics section covers the state of the art in Physiologically Based 
Pharmacokinetic (PBPK) modeling (Chapter 1) as well as the assessment of food effect on drug 
absorption using PBPK modeling (Chapter 2). Chapters 3 and 4 describe the recent development of 
Physiologically Based Finite Time Pharmacokinetic (PBFTPK) models and their applications to phar-
macokinetic data. The pharmacodynamics section focuses on PK/PD modeling. Chapter 5 provides 
an overview of PK/PD modeling and simulation in clinical practice and studies. Chapter 6 deals with 
the subject/physiology variability issue encountered in PK/PD studies, while Chapter 7 reviews the 
influence of clinical pharmacology in the modernization of drug development and regulation. This book 
is an essential reference for pharmaceutical scientists.

Basic Principles of Drug Discovery and Development

Basic Principles of Drug Discovery and Development presents the multifaceted process of identifying a 
new drug in the modern era, which requires a multidisciplinary team approach with input from medicinal 
chemists, biologists, pharmacologists, drug metabolism experts, toxicologists, clinicians, and a host of 
experts from numerous additional fields. Enabling technologies such as high throughput screening, 
structure-based drug design, molecular modeling, pharmaceutical profiling, and translational medicine 
are critical to the successful development of marketable therapeutics. Given the wide range of disci-
plines and techniques that are required for cutting edge drug discovery and development, a scientist 
must master their own fields as well as have a fundamental understanding of their collaborator’s fields. 



This book bridges the knowledge gaps that invariably lead to communication issues in a new scientist’s 
early career, providing a fundamental understanding of the various techniques and disciplines required 
for the multifaceted endeavor of drug research and development. It provides students, new industrial 
scientists, and academics with a basic understanding of the drug discovery and development process. 
The fully updated text provides an excellent overview of the process and includes chapters on important 
drug targets by class, in vitro screening methods, medicinal chemistry strategies in drug design, 
principles of in vivo pharmacokinetics and pharmacodynamics, animal models of disease states, 
clinical trial basics, and selected business aspects of the drug discovery process. Provides a clear 
explanation of how the pharmaceutical industry works, as well as the complete drug discovery and 
development process, from obtaining a lead, to testing the bioactivity, to producing the drug, and 
protecting the intellectual property Includes a new chapter on the discovery and development of 
biologics (antibodies proteins, antibody/receptor complexes, antibody drug conjugates), a growing and 
important area of the pharmaceutical industry landscape Features a new section on formulations, 
including a discussion of IV formulations suitable for human clinical trials, as well as the application of 
nanotechnology and the use of transdermal patch technology for drug delivery Updated chapter with 
new case studies includes additional modern examples of drug discovery through high through-put 
screening, fragment-based drug design, and computational chemistry

Handbook of Anticancer Pharmacokinetics and Pharmacodynamics

Leading investigators synthesize the entire laboratory and clinical process of developing anticancer 
drugs to create a single indispensable reference that covers all the steps from the identification of 
cancer-specific targets to phase III clinical trials. These expert authors provide their best guidance on 
a wide variety of issues, including clinical trial design, preclinical screening, and the development and 
validation of bioanalytic methods. The chapters on identifying agents to test in phase III trials and on 
trial design for the approval of new anticancer agents offer a unique roadmap for moving an agent to 
NDA submission.

Pharmacokinetic and Pharmacodynamic Data Analysis: Concepts and Applications, Third Edition

This is a revised and very expanded version of the previous second edition of the book. "Phar-
macokinetic and Pharmacodynamic Data Analysis" provides an introduction into pharmacokinetic 
and pharmacodynamic concepts using simple illustrations and reasoning. It describes ways in which 
pharmacodynamic and pharmacodynamic theory may be used to give insight into modeling questions 
and how these questions can in turn lead to new knowledge. This book differentiates itself from other 
texts in this area in that it bridges the gap between relevant theory and the actual application of 
the theory to real life situations. The book is divided into two parts; the first introduces fundamental 
principles of PK and PD concepts, and principles of mathematical modeling, while the second provides 
case studies obtained from drug industry and academia. Topics included in the first part include a 
discussion of the statistical principles of model fitting, including how to assess the adequacy of the fit of 
a model, as well as strategies for selection of time points to be included in the design of a study. The first 
part also introduces basic pharmacokinetic and pharmacodynamic concepts, including an excellent 
discussion of effect compartment (link) models as well as indirect response models. The second part 
of the text includes over 70 modeling case studies. These include a discussion of the selection of 
the model, derivation of initial parameter estimates and interpretation of the corresponding output. 
Finally, the authors discuss a number of pharmacodynamic modeling situations including receptor 
binding models, synergy, and tolerance models (feedback and precursor models). This book will be 
of interest to researchers, to graduate students and advanced undergraduate students in the PK/PD 
area who wish to learn how to analyze biological data and build models and to become familiar with 
new areas of application. In addition, the text will be of interest to toxicologists interested in learning 
about determinants of exposure and performing toxicokinetic modeling. The inclusion of the numerous 
exercises and models makes it an excellent primary or adjutant text for traditional PK courses taught 
in pharmacy and medical schools. A diskette is included with the text that includes all of the exercises 
and solutions using WinNonlin.

Dose Optimization in Drug Development

This reference provides a concise overview of the key principles in dose selection and optimization 
and demonstrates applicability to recent successful new drug applications. Compiling key issues and 
current research on safety, efficacy, and clinical pharmacology, and PK-PD, this volume critically 



highlights the multidisciplinary nature of drug development and spans the fields of pharmacokinetics, 
clinical pharmacology, biostatistics, and experimental medicine.

Parameters for Compartment Free Pharmacokinetics

This book acquaints students and practitioners in the related fields of pharmaceutical sciences, clinical 
trials, and evidence-based medicine with the necessary study design concepts and statistical practices 
to allow them to understand how drug developer.

New Drug Development

New Drug Development, 2nd Edition, is a reader-friendly introduction to clinical trials that is writ-
ten specifically for entry-level professionals in the pharmaceutical, biopharmaceutical, and contract 
research organization (CRO) industries. It is also excellent reading for seasoned clinical research 
professionals who wish to refresh their knowledge in areas outside their immediate fields of expertise, 
and for students of clinical research, pharmacy, medicine, nursing, and allied health professions. While 
the main focus is on preapproval clinical trials, the book adopts a lifecycle drug development approach, 
placing these trials in the overall continuum from drug discovery to postmarketing surveillance. It 
therefore contains brief discussions of medicinal chemistry, nonclinical research, drug manufacturing, 
and the latest techniques for gathering information concerning adverse drug reactions. This edition 
builds on the success of the first edition by keeping the discussions that were most helpful to readers, 
and adding new chapters addressing important contemporary topics in drug development. The chapters 
dealing with the design and analysis of clinical trials in the first edition received praise from many 
sources. This new edition incorporates extended discussions of the operational aspects of conducting 
various kinds of trials, ranging from highly specialized and relatively small cardiac safety studies to very 
large, multi-site Phase III trials run in several different countries.

New Drug Development

Maintaining a practical perspective, Bioequivalence and Statistics in Clinical Pharmacology explores 
statistics used in day-to-day clinical pharmacology work. The book covers the methods needed to 
design, analyze, and interpret bioequivalence trials; explores when, how, and why these studies are 
performed as part of drug development; and demonstrates the proposed methods using real world 
examples. Drawing on knowledge gained directly from working in the pharmaceutical industry, the 
authors set the stage by describing the general role of statistics. Once the foundation of clinical phar-
macology drug development, regulatory applications, and the design and analysis of bioequivalence 
trials are established, they move on to related topics in clinical pharmacology involving the use of 
cross-over designs. These include, but are not limited to, safety studies in Phase I, dose-response 
trials, drug interaction trials, food-effect and combination trials, QTc and other pharmacodynamic 
equivalence trials, and dose-proportionality trials. Purposefully designed to be instantly applicable, the 
book provides examples of SAS code so that the analysis described can be immediately implemented. 
The authors have made extensive use of the proc mixed procedures available in SAS. Each chapter 
includes a vignette based on co-author Scott Patterson's experience in the clinical pharmacology 
work place and all the data sets are taken from real trials. The authors delineate practical utility and 
objectives, provide real-world examples of the topic under discussion, and include statistical theory 
and applications. Technical theory, where extensive, is included in technical appendices at the end 
of the chapter. Each topic contains worked examples that illustrate the applications of the statistical 
techniques and their interpretation. The authors also develop statistical tools useful for other topics 
of clinical pharmacology - namely general safety testing, testing for proarrythmic potential, population 
pharmacokinetics, and dose-selection.

Bioequivalence and Statistics in Clinical Pharmacology

Pharmacometrics is the science of interpreting and describing pharmacology in a quantitative fashion. 
The pharmaceutical industry is integrating pharmacometrics into its drug development program, but 
there is a lack of and need for experienced pharmacometricians since fewer and fewer academic 
programs exist to train them. Pharmacometrics: The Science of Quantitative Pharmacology lays out 
the science of pharmacometrics and its application to drug development, evaluation, and patient phar-
macotherapy, providing a comprehensive set of tools for the training and development of pharmacome-
tricians. Edited and written by key leaders in the field, this flagship text on pharmacometrics: Integrates 
theory and practice to let the reader apply principles and concepts. Provides a comprehensive set of 



tools for training and developing expertise in the pharmacometric field. Is unique in including computer 
code information with the examples. This volume is an invaluable resource for all pharmacometricians, 
statisticians, teachers, graduate and undergraduate students in academia, industry, and regulatory 
agencies.

Pharmacometrics

Randomized clinical trials are the primary tool for evaluating new medical interventions. Randomization 
provides for a fair comparison between treatment and control groups, balancing out, on average, 
distributions of known and unknown factors among the participants. Unfortunately, these studies 
often lack a substantial percentage of data. This missing data reduces the benefit provided by the 
randomization and introduces potential biases in the comparison of the treatment groups. Missing 
data can arise for a variety of reasons, including the inability or unwillingness of participants to 
meet appointments for evaluation. And in some studies, some or all of data collection ceases when 
participants discontinue study treatment. Existing guidelines for the design and conduct of clinical trials, 
and the analysis of the resulting data, provide only limited advice on how to handle missing data. Thus, 
approaches to the analysis of data with an appreciable amount of missing values tend to be ad hoc 
and variable. The Prevention and Treatment of Missing Data in Clinical Trials concludes that a more 
principled approach to design and analysis in the presence of missing data is both needed and possible. 
Such an approach needs to focus on two critical elements: (1) careful design and conduct to limit the 
amount and impact of missing data and (2) analysis that makes full use of information on all randomized 
participants and is based on careful attention to the assumptions about the nature of the missing data 
underlying estimates of treatment effects. In addition to the highest priority recommendations, the book 
offers more detailed recommendations on the conduct of clinical trials and techniques for analysis of 
trial data.

The Prevention and Treatment of Missing Data in Clinical Trials

In the pharmaceutical industry, the incorporation of the disciplines of pharma- kinetics, pharmaco-
dynamics, and drug metabolism (PK/PD/DM) into various drug development processes has been 
recognized to be extremely important for approp- ate compound selection and optimization. During 
discovery phases, the identifi- tion of the critical PK/PD/DM issues of new compounds plays an 
essential role in understanding their pharmacological profiles and structure-activity relationships. 
Owing to recent progress in analytical chemistry, a large number of compounds can be screened for 
their PK/PD/DM properties within a relatively short period of time. During development phases as well, 
the toxicology and clinical study designs and trials of a compound should be based on a thorough 
understanding of its PK/PD/DM properties. During my time as an industrial scientist, I realized that a 
reference work designed for practical industrial applications of PK/PD/DM could be a very valuable tool 
for researchers not only in the pharmacokinetics and drug metabolism departments, but also for other 
discovery and development groups in pharmaceutical companies. This book is designed specifically 
for industrial scientists, laboratory assistants, and managers who are involved in PK/PD/DM-related 
areas. It consists of thirteen chapters, each of which deals with a particular PK/PD/DM issue and its 
industrial applications. Chapters 3 and 12 in particular address recent topics on higher throughput in 
vivo exposure screening and the prediction of pharmacokinetics in humans, respectively. Chapter 8 
covers essential information on drug metabolism for industrial scientists.

Handbook of Essential Pharmacokinetics, Pharmacodynamics and Drug Metabolism for Industrial 
Scientists

With its clear, straightforward presentation, this text enables you to grasp all the fundamental concepts 
of pharmacokinetics and pharmacodynamics. This will allow you to understand the time course of drug 
response and dosing regimen design. Clinical models for concentration and response are described 
and built from the basic concepts presented in earlier chapters. Your understanding of the material 
will be enhanced by guided computer exercises conducted on a companion website. Simulations will 
allow you to visualize drug behavior, experiment with different dosing regimens, and observe the 
influence of patient characteristics and model parameters. This makes the book ideal for self-study. By 
including clinical models of agonism, indirect drug effects, tolerance, signal transduction, and disease 
progression, author Sara Rosenbaum has created a work that stands out among introductory-level 
textbooks in this area.You'll find several features throughout the text to help you better understand 
and apply key concepts: Three fictitious drugs are used throughout the text to progressively illustrate 



the development and application of pharmacokinetic and pharmacodynamic principles Exercises at 
the end of each chapter reinforce the concepts and provide the opportunity to perform and solve 
common dosing problems Detailed instructions let you create custom Excel worksheets to perform 
simple pharmacokinetic analyses Because this is an introductory textbook, the material is presented 
as simply as possible. As a result, you'll find it easy to gain an accurate, working knowledge of all the 
core principles, apply them to optimize dosing regimens, and evaluate the clinical pharmacokinetic and 
pharmacodynamic literature.

Basic Pharmacokinetics and Pharmacodynamics

Decades of research have demonstrated that children do not respond to medications in the same way 
as adults. Differences between children and adults in the overall response to medications are due 
to profound anatomical, physiological, and developmental differences. Although few would argue that 
children should receive medications that have not been adequately tested for safety and efficacy, the 
majority of drugs prescribed for children-50 to 75 percent-have not been tested in pediatric populations. 
Without adequate data from such testing, prescribing drugs appropriately becomes challenging for 
clinicians treating children, from infancy through adolescence. Addressing the Barriers to Pediatric 
Drug Development is the summary of a workshop, held in Washington, D.C. on June 13, 2006, that 
was organized to identify barriers to the development and testing of drugs for pediatric populations, as 
well as ways in which the system can be improved to facilitate better treatments for children.

Addressing the Barriers to Pediatric Drug Development
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