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What Are IND Enabling Studies: A Deep Dive into Their Role in Drug Development

what are ind enabling studies and why do they matter so much in the pharmaceutical industry? If
you’'ve ever wondered how a new drug moves from an exciting idea in the lab to a treatment tested
in humans, understanding IND enabling studies is key. These studies form the crucial bridge
between discovery and clinical trials, ensuring that the investigational new drug (IND) is safe
enough to be tested in people. Let’s explore what these studies entail, why they’re indispensable,
and what makes them a fundamental part of the drug development journey.

Understanding IND Enabling Studies

IND enabling studies refer to the collection of preclinical tests and experiments conducted to gather
the necessary safety, pharmacology, and toxicology data required to submit an IND application to
regulatory authorities like the FDA. Essentially, before a company can start testing a new drug in
humans, these studies help demonstrate that the compound is reasonably safe and has the potential
to provide therapeutic benefit.

These studies are pivotal because regulatory agencies demand concrete evidence that the
investigational drug won’t pose undue risks to human subjects. Without this data, clinical trials
simply can’t proceed. So, IND enabling studies serve as the foundation ensuring patient safety and
scientific rigor.

The Purpose Behind IND Enabling Studies

The main goal of IND enabling studies is to generate comprehensive information about the drug’s
safety profile, how it behaves in the body, and its biological effects. This data guides decisions on
dosing, administration routes, and monitoring plans for first-in-human trials.

More specifically, these studies aim to:

- Identify potential toxic effects and establish safe dosage ranges.

- Understand the pharmacokinetics (how the drug is absorbed, distributed, metabolized, and
excreted).

- Characterize the pharmacodynamics (the drug's biological effects and mechanisms).

- Support the manufacturing and formulation processes to ensure consistent drug quality.

Key Components of IND Enabling Studies

IND enabling studies encompass a variety of research efforts, each addressing a unique facet of
drug safety and performance. Let’s break down the most critical components.



1. Toxicology Studies

Toxicology is the backbone of IND enabling studies. These investigations assess whether the drug
causes any harmful effects and help establish the maximum tolerated dose. Toxicology studies are
typically conducted in at least two animal species, often rodents and non-rodents, to capture a broad
safety profile.

Types of toxicology studies include:

- ¥*Acute Toxicity:** Assessing immediate effects after a single dose.

- **Subchronic and Chronic Toxicity:** Evaluating effects after repeated dosing over weeks or
months.

- ¥*Genotoxicity:** Testing whether the drug damages genetic material, which could lead to
mutations or cancer.

- ¥*Carcinogenicity:** Long-term studies to assess cancer risk, usually required later in development.
- **Reproductive Toxicity:** Examining effects on fertility, embryonic development, and offspring.

2. Pharmacokinetics (PK) and Pharmacodynamics (PD)

Understanding how the drug moves through and affects the body is essential. PK studies measure
absorption rates, distribution across tissues, metabolism pathways, and elimination routes. These
insights are critical for determining the dosing schedule and predicting drug interactions.

PD studies reveal the drug’s mechanism of action and its effect on target cells or systems. Together,
PK/PD data help paint a full picture of efficacy and safety.

3. Chemistry, Manufacturing, and Controls (CMC)

A less talked-about but equally vital part of IND enabling studies is the CMC aspect. This involves
detailed documentation and testing related to the drug’s formulation, manufacturing process, purity,
stability, and batch consistency.

Regulatory bodies require assurance that the drug product used in clinical trials is reliable and
reproducible. Any variation in manufacturing could impact safety or efficacy, so CMC data is a
cornerstone for regulatory approval.

4. Pharmacology Studies

Pharmacology studies investigate the drug’s biological effects beyond just toxicity. This includes:

- **Efficacy Models:** Using in vitro or animal disease models to demonstrate the drug’s therapeutic
potential.

- **Safety Pharmacology:** Examining effects on vital organ systems such as cardiovascular,
respiratory, and central nervous systems to identify any adverse impacts.



Regulatory Expectations and Guidelines

Navigating regulatory requirements is a complex but critical part of conducting IND enabling
studies. Regulatory agencies like the FDA in the US, EMA in Europe, and others worldwide provide
detailed guidance documents outlining expectations for these studies.

Key regulatory principles include:

- Studies must follow Good Laboratory Practice (GLP) standards to ensure data integrity.

- Testing in at least two species is generally required for toxicology.

- A comprehensive IND application must include all study reports, protocols, and supporting
information.

- Early communication with regulators through pre-IND meetings can clarify expectations and
reduce delays.

Understanding these rules helps sponsors design studies that meet or exceed regulatory standards,
smoothing the path toward human trials.

Why IND Enabling Studies Are Critical for Drug
Development

The drug development process is notoriously long and expensive, often taking over a decade from
discovery to market approval. IND enabling studies play a vital role in this timeline by acting as the
gatekeeper for clinical trials.

Without robust IND enabling studies:

- Sponsors risk regulatory rejection of their IND application.
- There is a higher chance of unexpected adverse effects in human subjects.
- Valuable time and resources could be wasted pursuing unsafe or ineffective candidates.

On the other hand, well-conducted studies provide confidence to regulators, investors, and
researchers that the investigational drug has a solid scientific foundation and acceptable safety
profile.

Tips for Successful IND Enabling Studies

For companies or researchers embarking on IND enabling studies, here are some helpful pointers:

- **Early Planning:** Start designing preclinical studies early in the drug discovery process to avoid
bottlenecks.

- ¥*Cross-functional Collaboration:** Engage toxicologists, pharmacologists, chemists, and
regulatory experts to build a comprehensive data package.

- **Quality Control:** Adhere to GLP and ensure meticulous documentation to withstand regulatory
scrutiny.



- »*Regulatory Interaction:** Use pre-IND meetings to get feedback and align expectations with
authorities.

- ¥*Risk Assessment:** Prioritize studies based on the drug candidate’s properties and potential
safety concerns.

The Future of IND Enabling Studies

As drug development continues evolving with advances in technology and science, IND enabling
studies are also adapting. Novel approaches like in silico modeling, organ-on-chip systems, and
improved biomarkers are gradually complementing traditional animal testing, potentially reducing
time and costs.

Moreover, regulatory agencies are increasingly open to innovative methods that provide reliable
safety data, accelerating the transition from lab to clinic.

Exploring what are IND enabling studies reveals just how critical these early investigations are in
shaping the future of medicine. They ensure that promising new drugs are not only effective but also
safe for human testing, laying the groundwork for breakthroughs that can change lives. Whether
you're a scientist, investor, or curious reader, understanding this part of the drug development
puzzle offers valuable insight into how new therapies come to be.

Frequently Asked Questions

What are IND enabling studies?

IND enabling studies are preclinical experiments and tests conducted to support an Investigational
New Drug (IND) application, demonstrating the safety and efficacy of a new drug candidate before it
can be tested in humans.

Why are IND enabling studies important in drug development?

IND enabling studies are crucial because they provide the necessary data on pharmacology,
toxicology, pharmacokinetics, and manufacturing quality to ensure that a new drug is safe enough to
proceed to clinical trials in humans.

What types of studies are typically included in IND enabling
studies?

Typical IND enabling studies include in vitro pharmacology, in vivo pharmacodynamics, toxicology
studies in at least two animal species, pharmacokinetics and ADME (absorption, distribution,
metabolism, and excretion) studies, and formulation development.



How long do IND enabling studies usually take?

The duration of IND enabling studies varies depending on the drug and its complexity but generally
ranges from several months to over a year to complete all necessary preclinical testing and compile
the data for the IND submission.

Who conducts IND enabling studies?

IND enabling studies are typically conducted by pharmaceutical companies, contract research
organizations (CROs), or specialized preclinical research laboratories with expertise in regulatory-
compliant testing.

What regulatory guidelines govern IND enabling studies?

IND enabling studies are governed by regulatory guidelines such as the FDA's Good Laboratory
Practice (GLP) regulations, ICH guidelines like ICH M3(R2) for nonclinical safety studies, and other
country-specific requirements to ensure data quality and reliability.

Additional Resources
**Understanding IND Enabling Studies: A Critical Step in Drug Development**

what are ind enabling studies is a question central to the pharmaceutical and biotechnology
industries, particularly for professionals involved in drug development and regulatory affairs. IND
enabling studies represent a pivotal phase in the pathway from laboratory discovery to clinical trials,
forming the foundation upon which Investigational New Drug (IND) applications to regulatory
agencies like the U.S. Food and Drug Administration (FDA) are built. These studies are designed to
provide comprehensive data on the safety, pharmacology, and manufacturing quality of a new drug
candidate before it can be administered to humans.

What Are IND Enabling Studies?

In the context of drug development, IND enabling studies refer to a suite of preclinical investigations
conducted to support the submission of an IND application. The goal of these studies is to
demonstrate that a drug candidate is reasonably safe for initial use in humans and to provide
detailed information on its pharmacological profile. These studies typically encompass a range of
toxicology, pharmacokinetics (PK), pharmacodynamics (PD), and chemistry, manufacturing, and
controls (CMC) evaluations.

The term “IND enabling” underscores the enabling role these studies play in clearing regulatory
hurdles. Without the data generated from these investigations, regulatory bodies cannot authorize
clinical trials, which are essential for advancing a drug candidate through phases I, II, and III trials.



Key Components of IND Enabling Studies

Toxicology Assessments

Toxicology is arguably the cornerstone of IND enabling studies. These tests are designed to identify
potential adverse effects of the drug candidate and to establish safe dosage levels. Standard
toxicology studies include:

¢ Acute Toxicity: Evaluates the effects of a single or short-term exposure to the drug.

e Repeat-Dose Toxicity: Assesses toxicity following repeated administration over days or
weeks, mimicking clinical dosing schedules.

¢ Genotoxicity: Tests for the potential of the drug to cause genetic damage that could lead to
mutations or cancer.

e Safety Pharmacology: Examines the impact of the drug on vital organ systems such as
cardiovascular, respiratory, and central nervous systems.

e Carcinogenicity and Reproductive Toxicity: While not always required before Phase I
trials, these studies may be necessary depending on the drug class.

Toxicology studies are typically conducted in at least two animal species — one rodent (e.g., rats or
mice) and one non-rodent (e.g., dogs or primates) — to provide a broader safety profile.

Pharmacokinetics and Pharmacodynamics

Understanding how a drug interacts with the body (pharmacodynamics) and how the body processes
the drug (pharmacokinetics) is essential before human trials can begin. IND enabling studies
include:

e Absorption, Distribution, Metabolism, and Excretion (ADME): These studies determine
the drug’s bioavailability, distribution across tissues, metabolic pathways, and elimination
routes.

¢ Dose-Response Relationships: Establish the relationship between drug dose and
pharmacological effect, critical for dose selection in clinical trials.

PK/PD data help predict human dosing regimens and inform safety margins, reducing risks during
first-in-human studies.



Chemistry, Manufacturing, and Controls (CMC)

The CMC component ensures that the investigational drug is consistently produced and controlled
according to quality standards. IND enabling studies include:

e Drug Substance Characterization: Identification of the active pharmaceutical ingredient
(APT) including purity, stability, and potency.

¢ Formulation Development: Optimization of the drug’s delivery form (e.g., tablet, injection)
suitable for clinical use.

¢ Manufacturing Process Validation: Demonstrates reproducibility and control of the
production process.

 Stability Testing: Assesses how the drug substance and product maintain quality over time
under various environmental conditions.

Without robust CMC data, regulatory agencies cannot verify that the drug administered in clinical
trials is safe and consistent.

The Regulatory Importance of IND Enabling Studies

IND enabling studies represent a regulatory prerequisite for initiating human clinical trials.
Agencies like the FDA require comprehensive preclinical data to ensure that the risk to trial
participants is minimized. The IND application itself is a formal request to begin testing a new drug
in humans, and it must include the results of IND enabling studies.

The quality and thoroughness of these studies directly influence the likelihood of regulatory approval
to proceed. Inadequate or incomplete preclinical data can lead to clinical holds, delaying the
development timeline and increasing costs.

Comparison with Other Preclinical Studies

While all preclinical studies contribute to drug development, IND enabling studies are a specific
subset focused on bridging the gap between discovery and clinical testing. Early-stage discovery
research may involve exploratory pharmacology or screening assays that do not meet regulatory
standards. IND enabling studies, by contrast, follow strict regulatory guidelines such as Good
Laboratory Practices (GLP) to ensure data reliability.



Challenges and Considerations in Conducting IND
Enabling Studies

Conducting IND enabling studies involves several challenges that require strategic planning:
» Species Selection: Choosing appropriate animal models is critical for generating data
predictive of human responses.

¢ Study Design and Compliance: Studies must comply with regulatory standards, including
GLP, which can increase complexity and cost.

e Time and Resource Intensive: IND enabling studies often take months to complete,
demanding significant financial investment.

¢ Risk of Failure: Toxicity findings may halt development, highlighting the importance of early
safety assessments.

Despite these hurdles, IND enabling studies are indispensable for de-risking clinical development
and ensuring patient safety.

Emerging Trends in IND Enabling Studies

The landscape of IND enabling studies is evolving with advancements in technology and regulatory
science:

e Use of Alternative Models: In vitro and in silico models are increasingly used to supplement
or reduce animal testing.

e Biomarker Integration: Incorporating biomarkers to better understand drug effects and
safety profiles.

e Streamlined Regulatory Pathways: Adaptive trial designs and accelerated approval
programs encourage early communication between sponsors and regulators, potentially
shortening timelines.

These innovations aim to improve the efficiency and predictive power of IND enabling studies.

Conclusion

Understanding what are IND enabling studies is fundamental for anyone involved in pharmaceutical



development. These studies form the backbone of the regulatory submission process that allows
promising drug candidates to enter human trials. By rigorously assessing safety, pharmacology, and
manufacturing quality, IND enabling studies mitigate risks and provide a scientifically sound basis
for clinical research. As drug development continues to evolve, the strategies and technologies
underpinning IND enabling studies will remain central to bringing new therapies safely from bench
to bedside.
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especially from the industry situation, along with collabora- This preface and introduction to the
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use for the book, brief biographies extensive to support the work, numbering more than 500. The of
the editorial board, a brief description of each of the authors collectively have several hundred years
of experience authors, acknowledgments, and a list of key information at senior levels in product
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what are ind enabling studies: Drug Discovery and Development, Volume 2 Mukund S.
Chorghade, 2007-09-24 From first principles to real-world applications-here is the first
comprehensive guide to drug discovery and development Modern drug discovery and development
require the collaborative efforts of specialists in a broadarray of scientific, technical, and business
disciplines-from biochemistry to molecular biology, organic chemistry to medicinal chemistry,
pharmacology to marketing. Yet surprisingly, until now, there were no authoritative references
offering a complete, fully integrated picture of the process. The only comprehensive guide of its
kind, this groundbreaking two-volume resource provides an overview of the entire sequence of
operations involved in drug discovery and develop-?ment-from initial conceptualization to
commercialization to clinicians and medical practitioners. Volume 1: Drug Discovery describes all
the steps in the discovery process, including conceptualizing a drug, creating a library of candidates
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for testing, screening candidates for in vitro and in vivo activity, conducting and analyzing the
results of clinical trials, and modifying a drug as necessary. Volume 2: Drug Development delves into
the nitty-gritty details of optimizing the synthetic route, drug manufacturing, outsourcing, and
marketing-including drug coloring and delivery methods. Featuring contributions from a world-class
team of experts, Drug Discovery and Development: Features fascinating case studies, including the
discovery and development of erythromycin analogs, Tagamet, and Ultiva (remifentanil) Discusses
the discovery of medications for bacterial infections, Parkinson's disease, psoriasis, peptic ulcers,
atopic dermatitis, asthma, and cancer Includes chapters on combinatorial chemistry, molecular
biology-based drug discovery, genomics, and chemogenomics Drug Discovery and Development is an
indispensable working resource for industrial chemists, biologists, biochemists, and executives who
work in the pharmaceutical industry.

what are ind enabling studies: A Practical Guide to Drug Development in Academia
Daria Mochly-Rosen, Kevin Grimes, 2023-11-06 A lot of hard-won knowledge is laid out here in a
brief but informative way. Every topic is well referenced, with citations from both the primary
literature and relevant resources from the internet. Review of first edition from Nature Chemical
Biology Written by the founders of the SPARK program at Stanford University, this book is a
practical guide designed for professors, students and clinicians at academic research institutions
who are interested in learning more about the drug development process and how to start
transforming their basic research discoveries into novel drugs. Often many potentially
transformative basic science discoveries are not pursued because they are deemed ‘too early’ to
attract industry interest. This comprehensive book lays out simple, relatively cost-effective things
that academic researchers can do to advance their findings to the point that they can be tested in
the clinic or attract more industry interest. Each chapter broadly discusses an important topic in
drug development, from discovery, optimization and preclinical studies through clinical trial design,
regulatory issues and marketing assessments. After the practical overview provided here, the reader
is encouraged to consult more detailed texts on specific topics of interest. The SPARK model has
been adopted in over 60 institutions on six continents, and the program has been honored with
multiple awards including the 2020 Xconomy Award for Ecosystem Development, the 2020 Cures
Within Reach Award for Patient Impact Research, and the 2022 California Life Sciences Pantheon
Award for Academia, Non-Profits, & Research. The new edition updates every chapter with the latest
developments since the 2014 publication of the first edition.

what are ind enabling studies: Principles of Safety Pharmacology Michael K. Pugsley,
Michael J Curtis, 2015-06-19 This book illustrates, in a comprehensive manner, the most current
areas of importance to Safety Pharmacology, a burgeoning unique pharmacological discipline with
important ties to academia, industry and regulatory authorities. It provides readers with a definitive
collection of topics containing essential information on the latest industry guidelines and overviews
current and breakthrough topics in both functional and molecular pharmacology. An additional
novelty of the book is that it constitutes academic, pharmaceutical and biotechnology perspectives
for Safety Pharmacology issues. Each chapter is written by an expert in the area and includes not
only a fundamental background regarding the topic but also detailed descriptions of currently
accepted, validated models and methods as well as innovative methodologies used in drug discovery.

what are ind enabling studies: Translational Research in Audiology, Neurotology, and
the Hearing Sciences Colleen G. Le Prell, Edward Lobarinas, Arthur N. Popper, Richard R. Fay,
2016-10-26 Translational Research is the interface between basic science and human clinical
application, including the entire process from animal studies to human clinical trials (phases I, I,
and III). Translational Research moves promising basic science results from the laboratory to
bedside application. Yet, this transition is often the least-defined, least-understood part of the
research process. Most scientific training programs provide little or no systematic introduction to
the issues, challenges, and obstacles that prevent effective research translation, even though these
are the key steps that enable high-impact basic science to ultimately result in significant clinical
advances that improve patient outcome. This volume will provide an overview of key issues in



translation of research from “bedside to bench to bedside”, not only from the perspective of the key
funding agencies, but also from the scientists and clinicians who are currently involved in the
translational research process. It will attempt to offer insight into real-world experience with
intellectual property and technology transfer activities that can help move auditory technologies
ahead, as scientists and clinicians typically have little or no formal training in these areas.
Translational Research in Audiology and the Hearing Sciences will be aimed at graduate students
and postdoctoral investigators, as well as professionals and academics. It is intended to function as a
high-profile and up-to-date reference work on Translational Research in the auditory sciences,
emphasizing research programs in the traditional areas including drugs and devices, as well as less
traditional, still emerging, areas such as sensorineural hearing loss, auditory processing disorder,
cochlear implants and hearing aids, and tinnitus therapies.

what are ind enabling studies: Drug Discovery and Evaluation: Safety and
Pharmacokinetic Assays Franz J. Hock, Michael K. Pugsley, 2024-10-21 Many aspects of drug
safety have become an outstanding and even persistent issue and may occur during the process of
both drug discovery and development. Until 15 years ago, drug discovery and evaluation was
primarily a sequential process starting with the selection of the most pharmacologically active
compound from a series of newly synthesized small molecule chemical series by means of distinctive
pharmacological assays. Safety aspects were addressed by evaluation of the selected compound at
high doses in a series of specific studies directed at indications other than the intended indication of
the new compound. These tests are then followed by pharmacokinetic studies, which are primarily
conducted to confirm whether the selected compound possesses a suitable half-life for sufficient
exposure and efficacy and, whether it has the desired properties specificity to the intended route of
administration. Safety aspects relied predominantly on the conduct of single and repeat
toxicologydose studies, which inform changes in organ structure rather than organ function. Both
toxicological and pharmacokinetic studies are adapted to the progress of studies in clinical
pharmacology and clinical trials. The new edition of this well and broadly accepted reference work
contains several innovative and distinguished chapters. This sequential strategy has been abandoned
with this new version of the book for several reasons: - Of the possible multitude of negative effects
that novel drugs may impart on organ function, e.g. ventricular tachy-arrhythmia, many are detected
too late in non-clinical studies to inform clinicians. On the other hand, negative findings in chronic
toxicity studies in animals may turn out to be irrelevant for human beings. - New scientific
approaches, e.g. high-throughput screening, human pluripotent stem cells, transgenic animals,
knock-out animals, in silico models, pharmaco-genomics and pharmaco-proteomics, as well as
Artificial Intelligence (AI) methods offered new possibilities. - There are several examples, that show
that the druggability of compounds was considerably underestimated when the probability of
success of a new project was assessed. The success rate in the pharmaceutical industry and the
introduction of new chemical entities to the market per year dropped dramatically, whereas the
development time for a new compound increased, sometimes exceeding the patent protection.
Research and development scientists, involving the following changes, therefore adopted a change
of strategy: - Parallel instead of sequential involvement of the various disciplines (multidimensional
compound optimization). - The term Safety Pharmacology was coined. The International Conference
on Harmonization (ICH) founded a Safety Pharmacology Working Group and the Safety
Pharmacology Society (SPS) was launched. The discipline provided for evaluation, development and
validation of a multitude of safety tests outlined in the 'Core Battery of Studies'. - Characterizing the
exposure profile of a drug by conducting pharmacokinetic studies that evaluates the absorption,
distribution, metabolism and excretion should to be investigated at an early stage of development as
results contribute to the selection of a compound for further development. Advancements in
Toxicology were achieved by the introduction of new methods, e.g., in silico methods, genetic
toxicology, computational toxicology and Al. The book is a landmark in the continuously changing
world of drug research and developments. As such, it is essential reading for many groups: not only
for all students of pharmacology and toxicology but also for industry scientists and physicians,



especially those involved in clinical trials of drugs, and for pharmacists who must know the safety
requirements of drugs. The book is essential for scientists and managers in the pharmaceutical
industry who are involved in drug discovery, drug development and decision making in the
development process. In particular, the book will be of use to government institutions and
committees working on official guidelines for drug evaluation worldwide.

what are ind enabling studies: A Comprehensive Guide to Toxicology in Nonclinical
Drug Development Ali S. Faqi, 2024-02-11 **Selected for 2025 Doody's Core Titles® in
Toxicology**A Comprehensive Guide to Toxicology in Nonclinical Drug Development, Third Edition is
a valuable reference providing a complete understanding of all aspects of nonclinical toxicology in
pharmaceutical research. This updated edition has been expanded and re-developed covering a
wide-range of toxicological issues in small molecules and biologics. Topics include ADME in drug
discovery, pharmacokinetics, toxicokinetics, formulations, and genetic toxicology testing. The book
has been thoroughly updated throughout to reflect the latest scientific advances and includes new
information on antiviral drugs, anti-diabetic drugs, immunotherapy, and a discussion on
post-pandemic drug development challenges and opportunities. This is an essential and practical
resource for all toxicologists involved in nonclinical testing in industry, academic, and regulatory
settings. - Provides updated, unique content not covered in one comprehensive resource, including
chapters on stem cells, antiviral drugs, anti-diabetic drugs, and immunotherapy - Includes the latest
international guidelines for nonclinical toxicology in both small and large molecules - Incorporates
practical examples in order to illustrate day-to-day activities and expectations associated with
working in nonclinical toxicology

what are ind enabling studies: Translational Medicine Joy A. Cavagnaro, Mary Ellen Cosenza,
2021-11-25 Translational Medicine: Optimizing Preclinical Safety Evaluation of Biopharmaceuticals
provides scientists responsible for the translation of novel biopharmaceuticals into clinical trials with
a better understanding of how to navigate the obstacles that keep innovative medical research
discoveries from becoming new therapies or even making it to clinical trials. The book includes
sections on protein-based therapeutics, modified proteins, oligonucleotide-based therapies,
monoclonal antibodies, antibody-drug conjugates, gene and cell-based therapies, gene-modified
cell-based therapies, combination products, and therapeutic vaccines. Best practices are defined for
efficient discovery research to facilitate a science-based, efficient, and predictive preclinical
development program to ensure clinical efficacy and safety. Key Features: Defines best practices for
leveraging of discovery research to facilitate a development program Includes general principles,
animal models, biomarkers, preclinical toxicology testing paradigms, and practical applications
Discusses rare diseases Discusses What-Why-When-How highlighting different considerations based
upon product attributes. Includes special considerations for rare diseases About the Editors Joy A.
Cavagnaro is an internationally recognized expert in preclinical development and regulatory
strategy with an emphasis on genetic medicines.. Her 40-year career spans academia, government
(FDA), and the CRO and biotech industries. She was awarded the 2019 Arnold ] Lehman Award from
the Society of Toxicology for introducing the concept of science-based, case-by-case approach to
preclinical safety evaluation, which became the foundation of ICH S6. She currently serves on
scientific advisory boards for advocacy groups and companies and consults and lectures in the area
of preclinical development of novel therapies. Mary Ellen Cosenza is a regulatory toxicology
consultant with over 30 years of senior leadership experience in the biopharmaceutical industry in
the U.S., Europe, and emerging markets. She has held leadership position in both the American
College of Toxicology (ACT) and the International Union of Toxicology (IUTOX) and is also an
adjunct assistant professor at the University of Southern California where she teaches
graduate-level courses in toxicology and regulation of biologics.

what are ind enabling studies: Biosimilarity Sarfaraz K. Niazi, 2018-10-03 Summary: The
focus of this book is on how the U.S. FDA will approve biosimilar drugs, as learned from recent
approvals by the FDA. Understanding the limitations of the statutory limits and non-inferiority
testing are presented as tools to obviate patient trials and minimize testing of immunogenicity. An



in-depth scientific, mathematical and statistical view of the tools required to establish biosimilarity
of biological drugs of different complexity -- a must for every developer of biosimilars. Features:
First comprehensive analysis based on new guidelines and approval packages of several biosimilars
Presents the first approach to challenge FDA in reducing or eliminating any testing in patients.
Provides a comprehensive understanding of the U.S. statutory requirements vis-a-vis the regulatory
guidelines Provides model CQA and Analytical Similarity testing protocols for cytokines and
monoclonal antibodies Allow creation of a fast-to-market pathway to develop biosimilars

what are ind enabling studies: Oral Formulation Roadmap from Early Drug Discovery to
Development Elizabeth Kwong, 2017-01-03 Detailing formulation approaches by stage of discovery
to early development, this book gives a “playbook” of practical and efficient strategies to formulate
drug candidates with the least chance of failing in clinical development. ¢« Comes from contributing
authors with experience developing formulations on the frontlines of the pharmaceutical industry
Focuses on pre (or non-) clinical and early stage development, the phases where most compounds
are used in drug research ¢ Features case studies to illustrate practical challenges and solutions in
formulation selection ¢ Covers regulatory filing, drug metabolism and physical and chemical
properties, toxicology formulation, biopharmaceutics classification system (BCS), screening
approaches, early stage clinical formulation development, and outsourcing

what are ind enabling studies: Assay Development Ge Wu, 2010-06-25 Essential principles
and practice of assay development The first comprehensive, integrated treatment of the subject,
Assay Development: Fundamentals and Practices covers the essentials and techniques involved in
carrying out an assay project in either a biotechnology/drug discovery setting or a platform setting.
Rather than attempting comprehensive coverage of all assay development technologies, the book
introduces the most widely used assay development technologies and illustrates the art of assay
development through a few commonly encountered biological targets in assay development (e.g.,
proteases, kinases, ion channels, and G protein-coupled receptors). Just enough biological
background for these biological targets is provided so that the reader can follow the logics of assay
development. Chapters discuss: The basics of assay development, including foundational concepts
and applications Commonly used instrumental methods for both biochemical assays and cell-based
assays Assay strategies for protein binding and enzymatic activity Cell-based assays
High-throughput screening An in-depth study of the now popular Caliper's off-chip kinase assay
provides an instructive, real-world example of the assay development process.

what are ind enabling studies: Drug Repositioning Michael J. Barratt, Donald E. Frail,
2012-05-29 The how's and why's of successful drug repositioning Drug repositioning, also known as
drug reprofiling or repurposing, has become an increasingly important part of the drug development
process. This book examines the business, technical, scientific, and operational challenges and
opportunities that drug repositioning offers. Readers will learn how to perform the latest
experimental and computational methods that support drug repositioning, and detailed case studies
throughout the book demonstrate how these methods fit within the context of a comprehensive drug
repositioning strategy. Drug Repositioning is divided into three parts: Part 1, Drug Repositioning:
Business Case, Strategies, and Operational Considerations, examines the medical and commercial
drivers underpinning the quest to reposition existing drugs, guiding readers through the key
strategic, technical, operational, and regulatory decisions needed for successful drug repositioning
programs. Part 2, Application of Technology Platforms to Uncover New Indications and Repurpose
Existing Drugs, sets forth computational-based strategies, tools, and databases that have been
designed for repositioning studies, screening approaches, including combinations of existing drugs,
and a look at the development of chemically modified analogs of approved agents. Part 3, Academic
and Non-Profit Initiatives & the Role of Alliances in the Drug Repositioning Industry, explores
current investigations for repositioning drugs to treat rare and neglected diseases, which are
frequently overlooked by for-profit pharmaceutical companies due to their lack of commercial
return. The book's appendix provides valuable resources for drug repositioning researchers,
including information on drug repositioning and reformulation companies, databases, government



resources and organizations, regulatory agencies, and drug repositioning initiatives from academia
and non-profits. With this book as their guide, students and pharmaceutical researchers can learn
how to use drug repositioning techniques to extend the lifespan and applications of existing drugs as
well as maximize the return on investment in drug research and development.

what are ind enabling studies: ADMET for Medicinal Chemists Katya Tsaioun, Steven A.
Kates, 2011-02-15 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.

what are ind enabling studies: A Comprehensive Guide to Toxicology in Preclinical Drug
Development Ali S. Faqi, 2012-10-18 A Comprehensive Guide to Toxicology in Preclinical Drug
Development is a resource for toxicologists in industry and regulatory settings, as well as directors
working in contract resource organizations, who need a thorough understanding of the drug
development process. Incorporating real-life case studies and examples, the book is a practical guide
that outlines day-to-day activities and experiences in preclinical toxicology. This multi-contributed
reference provides a detailed picture of the complex and highly interrelated activities of preclinical
toxicology in both small molecules and biologics. The book discusses discovery toxicology and the
international guidelines for safety evaluation, and presents traditional and nontraditional toxicology
models. Chapters cover development of vaccines, oncology drugs, botanic drugs, monoclonal
antibodies, and more, as well as study development and personnel, the role of imaging in preclinical
evaluation, and supporting materials for IND applications. By incorporating the latest research in
this area and featuring practical scenarios, this reference is a complete and actionable guide to all
aspects of preclinical drug testing. - Chapters written by world-renowned contributors who are
experts in their fields - Includes the latest research in preclinical drug testing and international
guidelines - Covers preclinical toxicology in small molecules and biologics in one single source

what are ind enabling studies: Cellular Therapies for Retinal Disease Steven D. Schwartz,
Aaron Nagiel, Robert Lanza, 2017-06-20 This book familiarizes the reader with the current
landscape of cell-based therapies for the treatment of retinal disease, including diseases that affect
the choriocapillaris, retinal pigment epithelium, photoreceptors, and retinal ganglion cells. Instead
of utilizing a disease-centric approach to the topic, this book—edited by two world-renowned stem
cell scientists—focuses on strategies for developing and transplanting the cells. This includes the
creation of replacement cells, cell-based neuroprotection, and in vitro disease modeling and testing.
The final chapters briefly review parallel approaches that do not directly utilize cellular
transplantation. The use of cellular transplantation to treat retinal disease has recently become a
viable and exciting therapeutic approach. The visibility of the retina and its laminar cellular
architecture render it an ideal organ for the development of surgically delivered cellular therapies.
Having an in-depth understanding of the current state of cell therapy for the eye is an essential first
step toward utilizing similar approaches in other organs. Ophthalmologists, translational
clinician-scientists, stem cell scientists, and researchers interested in eye disease will find Cellular
Therapies for Retinal Disease: A Strategic Approach essential reading and it is also suitable for
workshops or courses at the undergraduate or Ph.D. level.

what are ind enabling studies: Haschek and Rousseaux's Handbook of Toxicologic Pathology,
Volume 2: Safety Assessment and Toxicologic Pathology Wanda M. Haschek, Colin G. Rousseauy,
Matthew A. Wallig, Brad Bolon, 2023-02-18 Haschek and Rousseaux's Handbook of Toxicologic
Pathology, recognized by many as the most authoritative single source of information in the field of
toxicologic pathology, has been extensively updated to continue its comprehensive and timely
coverage. The fourth edition has been expanded to five separate volumes due to an explosion of




information in this field requiring new and updated chapters. Completely revised with a number of
new chapters, Volume 2: Toxicologic Pathology in Safety Assessment is an essential part of the most
authoritative reference on toxicologic pathology principles and techniques for assessing product
safety and human risk. Volume 2 describes the integration of product-induced structural and
functional changes in tissues and the interpretation of their biological implications. Completely
revised with many new chapters, Volume 2 of the Fourth Edition covers product safety assessment
from many angles including current and emerging issues in toxicologic pathology for many product
classes. Volume 2 of the Handbook of Toxicologic Pathology is a key resource for pathologists,
toxicologists, research scientists, and regulators who use toxicologic pathology methods to study and
make decisions on product safety. - Previous chapters on such topics as drug discovery and
development, toxicity and carcinogenicity testing, report preparation, and risk assessment and
communication have undergone extensive revision that includes in-depth discussion of new
developments in the field - New chapters consider fundamental attributes for additional product
classes including protein therapeutics, nucleic acid pharmaceutical agents, gene therapy and gene
editing, stem cell and other cell therapies, vaccines, agricultural and bulk chemicals, and assigning
adversity - Chapters dealing with product-specific practices address pathology and regulatory issues
- Chapters offer high-quality and up-to-date content in a trusted work written by the collaborative
efforts of many leading international subject matter experts - Hundreds of full-color images and
diagrams are featured in both the print and electronic versions of this book to illustrate classic
examples and highlight difficult concepts

what are ind enabling studies: Nonclinical Safety Assessment William J. Brock, Kenneth L.
Hastings, Kathy M. McGown, 2013-04-29 Nonclinical Safety Assessment Nonclinical Safety
Assessment A Guide to International Pharmaceutical Regulations Bringing a new drug to market is a
costly time-consuming process. Increased regional and international regulation over the last twenty
years, while necessary, has only served to amplify these costs. In response to this escalation,
developmental strategies have shifted towards a more global approach. In order to create the most
cost-effective and safe processes, it is critical for those bringing drugs to market to understand both
the globally accepted regulations and the local variations. Nonclinical Safety Assessment: A Guide to
International Pharmaceutical Regulations provides a practical description of nonclinical drug
development regulations and requirements in the major market regions. It includes: ICH - the
International Conference on Harmonisation of Technical Requirements for Registration of
Pharmaceuticals for Human Use National regulations, including US FDA, Canada, Mercosur and
Brazil, South Africa, China, Japan, India and Australia Repeated dose toxicity studies
Carcinogenicity; Genotoxicity; Developmental and reproductive toxicology; Immunotoxicology
Biotechnology-derived pharmaceuticals Vaccine development Phototoxicity and photocarcinogenicity
Degradants, impurities, excipients and metabolites Primarily intended for those professionals
actively involved in the nonclinical and clinical development of a pharmaceutical product, including
toxicologists, pharmacologists, clinicians and project managers, this book provides a roadmap for
successful new drug approval and marketing.

what are ind enabling studies: Oncology Clinical Trials Susan Halabi, William Kevin Kelly,
2009-12-22 Clinical trials are the engine of progress in the development of new drugs and devices
for the detection, monitoring, prevention and treatment of cancer. A well conceived, carefully
designed and efficiently conducted clinical trial can produce results that change clinical practice
overnight, deliver new oncology drugs and diagnostics to the marketplace, and expand the horizon
of contemporary thinking about cancer biology. A poorly done trial does little to advance the field or
guide clinical practice, consumes precious clinical and financial resources and challenges the
validity of the ethical contract between investigators and the volunteers who willingly give their time
and effort to benefit future patients. With chapters written by oncologists, researchers,
biostatisticians, clinical research administrators, and industry and FDA representatives, Oncology
Clinical Trials, provides a comprehensive guide for both early-career and senior oncology
investigators into the successful design, conduct and analysis of an oncology clinical trial. Oncology




Clinical Trials covers how to formulate a study question, selecting a study population, study design
of Phase I, II, and III trials, toxicity monitoring, data analysis and reporting, use of genomics,
cost-effectiveness analysis, systemic review and meta-analysis, and many other issues. Many
examples of real-life flaws in clinical trials that have been reported in the literature are included
throughout. The book discusses clinical trials from start to finish focusing on real-life examples in
the development, design and analysis of clinical trials. Oncology Clinical Trials features: A
systematic guide to all aspects of the design, conduct, analysis, and reporting of clinical trials in
oncology Contributions from oncologists, researchers, biostatisticians, clinical research
administrators, and industry and FDA representatives Hot topics in oncology trials including
multi-arm trials, meta-analysis and adaptive design, use of genomics, and cost-effectiveness analysis
Real-life examples from reported clinical trials included throughout

what are ind enabling studies: Drug Discovery Toxicology Yvonne Will, J. Eric McDulffie,
Andrew ]. Olaharski, Brandon D. Jeffy, 2016-03-16 As a guide for pharmaceutical professionals to the
issues and practices of drug discovery toxicology, this book integrates and reviews the strategy and
application of tools and methods at each step of the drug discovery process. * Guides researchers as
to what drug safety experiments are both practical and useful * Covers a variety of key topics -
safety lead optimization, in vitro-in vivo translation, organ toxicology, ADME, animal models,
biomarkers, and -omics tools * Describes what experiments are possible and useful and offers a view
into the future, indicating key areas to watch for new predictive methods ¢ Features contributions
from firsthand industry experience, giving readers insight into the strategy and execution of
predictive toxicology practices

what are ind enabling studies: Approved: The Life Cycle of Drug Development Narendra
Chirmule, Vihang Vivek Ghalsasi, 2025-04-29 Drug development stands at a transformative
threshold in modern medicine. Over the past three decades, biotherapeutics have redefined medical
innovation, paving the way for treatments that are not only effective but also accessible. This book
provides a comprehensive exploration of the intricate world of drug development, shedding light on
the essential balance between efficiency, regulatory compliance, and quality to achieve both
innovation and affordability. Written by leading experts, this guide delves into the multi-faceted
process of drug development, covering critical areas such as pharmacology, biomarkers, toxicology,
product development, manufacturing, and clinical trials—all framed within the stringent
requirements set by the FDA. Readers will find in-depth discussions on the latest technologies,
statistical approaches, and quality assurance measures essential to navigating today’s complex
regulatory landscape. With practical case studies, project reports, and curated article reviews, this
book offers valuable insights into risk assessment and mitigation at every stage of development. It
serves as an indispensable resource for students, educators, and industry professionals, aiming to
foster a deeper understanding of the challenges and opportunities in drug development and to
inspire the next generation of scientific innovators.
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Avirmax Biopharma Initiates IND-enabling Studies of ABI-201; a Breakthrough Gene
Therapy for Dry Age-related Macular Degeneration (Morningstar7mon) HAYWARD, Calif., Feb.
28, 2025 /PRNewswire/ -- Avirmax Biopharma, Inc., a leader in developing the next generation of
AAV gene therapies, today announced the commencement of Investigational New Drug
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Israeli Based Biotech Company Clearmind Completes IND-Enabling Studies for CMND-100
(Seeking Alpha2y) The MEAI-based proprietary compound is aimed at treating Alcohol Use Disorder
An Investigational New Drug (IND) application is required by the U.S. Food and Drug Administration
(FDA) before commencing
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Teva and Biolojic Design Initiate IND-enabling Studies of BD9, a Multibody Designed to
Explore the Treatment of Atopic Dermatitis and Asthma (Nasdag4dmon) REHOVOT, Israel and
WASHINGTON and TEL AVI1V, Israel, (GLOBE NEWSWIRE) -- Teva Pharmaceutical Industries Ltd.,
(NYSE and TASE:TEVA) and Biolojic Design Ltd. (“Biolojic”), a biotechnology
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BioAge Labs completes IND-enabling studies for BGE-102, a potent, orally available, brain-
penetrant NLRP3 inhibitor, and advances candidate toward the clinic (Morningstar4mon)
BGE-102 induced weight loss in preclinical obesity models, both as monotherapy and in combination
with GLP-1 receptor agonists Internally discovered compound has a novel binding site and potential
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Absci Initiates IND-Enabling Studies for ABS-101, a Potential Best-in-Class Anti-TL1A
Antibody de novo Designed and Optimized Using Generative Al (ksn.com1ly) VANCOUVER,
Wash. and NEW YORK, Feb. 21, 2024 (GLOBE NEWSWIRE) -- Absci Corporation (Nasdaqg: ABSI), a
data-first generative Al drug creation company, today announced the initiation of IND-enabling
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data-first generative Al drug creation company, today announced the initiation of IND-enabling
Avirmax begins IND-enabling studies with gene therapy for dry AMD (BioWorld7mon)
Avirmax Biopharma Inc. has begun IND-enabling studies of ABI-201, a gene therapy for dry age-
related macular degeneration (AMD). ABI-201 is an AAV vector that delivers three genes to correct
the
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TAE Life Sciences Novel Boronated Drugs for BNCT in Combination with Immune
Checkpoint Inhibitors Demonstrate Superior Tumor Growth Inhibition in Preclinical in vivo
Models (2d) TAE Life Sciences (TLS) today announced preclinical results from its collaboration with
Kyoto University, demonstrating that its next-generation boron drugs, when combined with immune
checkpoint
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Addex Therapeutics Reports 2025 Half Year and Second Quarter Financial Results and
Provides Corporate Update (1d) Cash position of CHF 2.3 million at end of H1 2025 GABAB PAM
chronic cough candidate demonstrated robust anti-tussive activity in disease models
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