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T he medicinal product development process follows specific
steps, from discovery through clinical investigation and
ultimately to the market. The collective steps often are re-
ferred to as the product development continuum or de novo product
development. This chapter will identify the steps in the product
development continuum of new (novel) pharmaceuticals (chemi-

cally derived) and biopharmaceuticals (made from or containing

living organisms).

A Five-Step Process

All medicinal products manufactured with a new drug substance
(new molecular entity) move through five steps of the medicinal
product development continuum: discovery and development, pre-
clinical research, clinical research, agency review, and market ac-
cess, including postmarketing safety monitoring and reporting. 12

New drug substances and new medicinal products are devel-
oped under patent protection. While the patent is in effect, the
application holder retains exclusive rights (market exclusivity) to
market the product. In addition, a health authority can grant an
additional period of market exclusivity upon approval of the me-
dicinal product in a specific country or region.’

The five steps in the development continuum are illustrated
in Figure 1-1. The steps described below may proceed sequen-
tially, and some steps will overlap. Often, the output of one step is
used to make decisions to proceed to the next step, move back to
the previous step to generate more information, or stop the devel-
opment of the medicinal product.

An integral part of the medicinal product development con-
tinuum is the chemistry, manufacturing, and controls (CMC) pro-
cess. This process ensures that the quality, consistency, and safety
of the medicinal product will be evaluated in participants (i.e., pa-
tients, subjects, volunteers) and ultimately approved for distribu-
tion and use. CMC development is also referred to as
pharmaceutical (biopharmaceutical) development. The tasks in-
clude formulation development, manufacturing development,
identifying product characteristics, defining critical quality attrib-
utes, product testing, and specifications that meet all global quality
and regulatory requirements, for example, current good manufac-
turing practices (cGMPs) and International Council for Harmoni-

sation of Technical Requirements for Pharmaceuticals for Human

Use (ICH) guidelines.

CMC development has its own continuum, timeline, re-
sources, and cost that run in parallel with the clinical activities in
the development continuum. CMC development begins in Step 1,
discovery and development, after a compound (drug or biologic
candidate) is identified. The CMC continuum is phase-appropri-
ate and becomes more complex and costly through the product de-
velopment continuum, because CMC activities continue through
every stage of development, commercial launch, and postauthori-
zation. The CMC tasks must be identified and included in the
planning of the medicinal product development continuum, or
they may become a risk to the program timeline or authorization.
The tasks in the CMC continuum may occur sequentially and of-
ten overlap. The key is that CMC parallels the product develop-
ment continuum to ensure the availability of an adequately
characterized product manufactured according to GMP require-
ments for each stage of development.

After a new medicinal product has gone through the drug
development continuum and the marketing authorization appli-
cation (IMAA) has been submitted to and approved by a regulatory
agency, an opportunity becomes available for companies focused on
different approaches to traditional drug discovery and development
once the patent/exclusivity period expires. Such approaches include
generic medicines, biosimilars, and repurposing/repositioning of
existing drugs. Except for biosimilars, these approaches develop
the same active ingredient or previously approved active ingredient
to identify opportunities to expedite drug development using a
505(b)(2) or 505(j) regulatory pathway* in the US and Article 8(3)
“Mixed Use” or Article 10 of Directive 2001/83/EC” in the EU.

Generic medicines and therapeutic protein biosimilars are ex-
amples of product development approaches that do not follow the
traditional de novo product development continuum. When the in-
novator’s patent(s) or other periods of exclusivity expire, generic
medicines and biosimilar manufacturers can submit applications
505(b)(2) new drug application (NDA) and abbreviated new drug
application (505(j) pathway, ANDA) in the US, an abbreviated new
drug submission (ANDS) in Canada, an MAA in the EU, or a 351(k)
Biologics License Application (BLA) in the US to the respective
regulatory agency to seek authorization for their generic or biosimi-
lar version. A generic drug/medicine is identical — or bioequivalent —
to the brand name drug in dosage form, safety, strength, route of
administration, quality, performance characteristics, and intended

use.®” For example, gefitinib tablets were authorized originally for
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Figure 1-1. The Medicinal Product Development Continuum

,— Novel Medicinal Product Development Continuum (10-17 years) —l

Step 1 Step 2 Step 3 Step 4 Step 5
Discovery and Preclinical Clinical Agency Market
Development Research Research Review Access

Chemistry, Manufacturing, and Controls (Quality)

non—small cell lung cancer (NSCLC) under the brand name Iressa
(AstraZeneca) in the US on 13 July 2015. As of March 2025, it is
approved as the generic medicine gefitinib tablets manufactured by
six manufacturers in the US. In the EU, Gefitinib Mylan tablets were
approved in 2018 and withdrawn in 2024 for commercial reasons.

In the EU, a therapeutic biosimilar is not regarded as a ge-
neric medicine of a biological medicine. It is defined as a biologi-
cal medicine highly similar to the reference product, an already
approved biological medicine, in terms of structure, biological ac-
tivity and efficacy, safety, and immunogenicity profile.® In the US,
a biosimilar is also defined as a biological product that is highly
similar to and has no clinically meaningful differences from an ex-
isting Food and Drug Administration (FDA)-approved reference
product. Minor differences between the biosimilar product and
the reference product in clinically inactive components are ac-
ceptable and must demonstrate no clinically meaningful differ-
ences from the reference product in terms of safety, purity, and
potency (safety and effectiveness).’

Europe has led the way in biosimilar authorizations. In April
2006, Sandoz received marketing authorization (MA) for Om-
nitrope (somatropin),’® a biosimilar to Pfizer’s Genotropin (so-
matropin), from the European Commission (EC), becoming the
world’s first biosimilar. Japan and Canada followed with authori-
zations in 2009. On 6 March 2015, Sandoz received authorization
for the first US biosimilar, Zarxio (filgrastim-sndz), a biosimilar to
Amgen’s Neupogen (filgrastim).!!

These above approaches leverage the information previously
submitted for pharmacology, formulation, safety (toxicology), and
previous human experience, thereby reducing development time,
cost, and resources and reducing the risk of product failures in
clinical development. The two approaches do not require the com-
pany to repeat nonclinical (Step 2) research. Instead, a biosimilar
usually requires an abbreviated nonclinical program only. For a ge-
neric approach, clinical research (Step 3) is not repeated on inac-
tive ingredients or formulations already authorized for safety and
effectiveness. The generic medicine must be bioequivalent to the
innovator reference product. For a biosimilar approach, new clini-
cal trials to demonstrate similarity to the reference medicine are
conducted to determine human pharmacokinetics (exposure) and

pharmacodynamics (response), and clinical immunogenicity. In
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addition, a regulatory agency may require a new abbreviated clinical
trial for safety and effectiveness for the biosimilar to be authorized.

Another effective alternative approach to traditional drug de-
velopment is drug repurposing (DR). These medicines generally
share a similar active substance with an already authorized product
but may differ significantly in their formulation, strength, route of
administration, or indications. Such differences introduce addi-
tional value, enhancing therapeutic outcomes or addressing patient
needs that existing generics may not fully meet.

DR identifies new uses for existing drugs and finds new ther-
apeutic uses for new drugs other than the disease for which they
were initially intended. DR is also known as repositioning, recy-
cling, rescuing, and reprofiling.

Two well-known success stories of DR are sildenafil, mar-
keted as Viagra, and thalidomide. Viagra represents unintended or
accidental repurposing. During a clinical trial for a potential new
drug to treat angina, Pfizer observed that many male participants
reported unusual side effects, erections.!? Before Viagra was ap-
proved in 1998, there was no oral treatment for erectile dysfunc-
tion. Originally developed as an anti-hypertensive, sildenafil has
been repurposed to treat erectile dysfunction and pulmonary arte-
rial hypertension. Thalidomide, a widely used drug in Europe in
the 1950s and 1960s for the treatment of nausea in pregnant
women, was connected to serious birth defects (fetal limb) and re-
moved from the market in 1961."* Recently, research has shown it
to be an effective treatment for leprosy and multiple myeloma.™

A more recent example of DR — more specifically, reposition-
ing — is Keytruda (pembrolizumab), an anti—-PD-1 antibody origi-
nally approved in 2014 to treat advanced or unresectable
melanoma. Keytruda subsequently has been approved for addi-
tional indications, in combination with approved therapies/treat-
ments, and for use in different treatment settings.'® As of this
writing, Keytruda was indicated to treat 20 different cancers.

While the de novo development process has five steps, the
DR process has four steps: compound selection and validation,
clinical development, regulatory authority review and authoriza-
tion, and market access, including postmarketing safety monitor-
ing and reporting.”®
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As with generic medicines and biosimilars, DR leverages previ-
ously generated pharmacology, toxicology, and clinical and safety
data to identify potential DR opportunities, reducing development
time, cost, and rate of product failures in clinical development.

When comparing the de novo medicinal product development
program against a DR program, there is a substantial reduction in
research and development time. In the de novo approach, it is esti-
mated that it can take 10-17 years to develop a new drug compared
with 3-12 years for authorization from the FDA or European Med-
icines Agency (EMA) using the DR approach. The costs are also
significantly different, approximately $1.6 billion for DR versus $12
billion for de novo development.' Figure 1-2 compares the de novo
development process versus repurposing, illustrating the 5 and 4
steps, respectively.

Regardless of which approach is taken to develop a medicinal
product, the steps in the development process are a continuum.
Depending on the target, indication, drug novelty, etc., the

development process may be at Step 1 for target discovery, Step 2
preclinical research, or Step 3 clinical research. Once beyond Step
2, the drug development success rate often depends on clinical de-
velopment and progression from Phase 1.

According to one analysis, it takes an average of 10.5 years
for a medicinal product to successfully progress from Phase 1 to
regulatory authorization. That period includes 2.3 years at Phase
1, 3.6 years at Phase 2, 3.3 years at Phase 3, and 1.3 years at the
regulatory review and authorization stage.!” Of course, phase du-
ration can vary greatly depending on numerous factors, including
disease area and indication, clinical trial design best practices, and
patient eligibility and availability. Figure 1-3 shows the phase
transition duration from Phase 1 to authorization in 14 major dis-
ease areas.

There are noteworthy differences in duration within individual
phases based on disease area. For example, oncology and urology
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Source: Biomedtracker® and Pharmapremia® 2020.

Figure 1-3. Phase Transition Duration From Phase 1 Through NDA/BLA Authorization

Phase transition durations by disease area
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share the longest Phase 1 transition, at 2.7 years. Oncology is the
only therapeutic area with an average regulatory review of less than
1 year; the 0.8-year duration is almost half as short as the cumula-
tive total for all non-oncology indications (1.4 years). Urology
drug candidates see the longest Phase 2 duration (5.0 years). Ex-
cluding urology, the remaining therapeutic areas lie close to the
average duration of 3.6 years. Ophthalmology is the fastest disease
area for Phase 2 research (2.9 years). When looking at Phase 3
timelines, cardiovascular has the longest Phase 3 duration (4.2
years). The large patient populations in cardiovascular trials and

the long-term evaluation of cardiovascular outcomes contribute to
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longer timelines than seen in other prevalent disease areas, such as
psychiatry (2.8 years), which typically assesses short-term sympto-
matic improvement using rating-scale questionnaires.

The medicinal product development continuum is a lengthy
and costly proposition with no guarantee of success. However, un-
derstanding the steps and developing a clear product development
plan, including CMC, will help minimize delays and risks and in-
crease the probability of success. To that end, a high-level sum-
mary of each step in the development continuum is provided

below, with more specific details for each step provided later in

this book.
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Step 1: Discovery

Discovery research is the first step in the development continuum.
Historically, discovery involved identifying active ingredients in
traditional medicines or simply by chance. An example is the dis-
covery of penicillin by Alexander Fleming in 1928. Fleming was
investigating staphylococcus bacteria, and a speck of dust contami-
nated one of his petri dishes. Around the resulting patch of mold,
a clear, bacteria-free zone formed, which Fleming later identified
as containing the world-changing antibiotic penicillin.

Later, large libraries of small molecules or herbal products were
screened against established drug targets to identify those binding
with high affinity, indicating a potential therapeutic effect.

With the completion of the sequencing of the human ge-
nome, reverse pharmacology has become the preferred way of
identifying new compounds. Here, the first step is the develop-
ment of a hypothesis that the modulation of the activity of a spe-
cific target in the human body has a disease-modifying effect.
Then, based on this hypothesis, the selected target is characterized
in depth, and compounds are tailor-made in the lab to fit the tar-
get. Finally, screening processes test large libraries of compounds
for their affinity, potential efficacy, and safety.'®

Traditionally, the discovery has included the following five
steps:

1 Target Identification and Validation

The first step in the discovery phase is identifying a therapeutic
target that plays a significant role in the disease process. A good
target involves a crucial biological pathway, distinct from any pre-
viously known target, extensive functional and structural charac-
terization, and druggability. Druggability is characterized by
having a well-accessible binding site and being capable of binding
standard therapeutic molecules (e.g., small molecules, biologics).
Therapeutic drug targets can be identified via publicly available li-
braries, such as the Sanger Whole Genome CRISPR Library or
the HEAL Targets and Compounds Library. Most known drug
targets are proteins; however, many other biomolecules have been
validated as targets. An example is ribonucleic acid (RNA), a key
target for antisense oligonucleotides.

The therapeutic target is then further validated. Target vali-
dation involves establishing a clear link between the target and the
disease, which confirms the functional role of the chosen target in
the disease phenotype and confirms that its modification has a
therapeutic effect. An example of an established disease target is
the Human Epidermal Growth Factor Receptor 2 (HER2), an
epidermal tyrosine kinase that plays a pivotal role in the etiology of
certain types of breast, ovarian, and gastric cancers. This receptor
is targeted by a broad range of marketed monoclonal antibodies
and small molecules (e.g., Herceptin, Tykerb). By interaction with
the HER?2 receptor, these compounds prevent the activation of
signaling pathways that further enhance the proliferation of malig-
nant growth.

CHAPTER 1:
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A typical technique to validate targets is by elucidation of
their function. One such approach is the use of mRNA modula-
tion to suppress gene expression of the chosen target. A drug
sponsor can confirm whether the target merits further develop-
ment by observing the phenotypic effect that results from a de-
crease in the expressed target.'®

2. Assay Development and Screening
Following target validation, compound screening assays are devel-
oped. These screening assays are tests that evaluate the effects of the
new drug candidate at the cellular, molecular, and biochemical lev-
els. One example is the enzyme-linked immunosorbent assay
(ELISA), which in its simplest form applies a matching antibody to
the targeted antigen so that it can bind to it. The antibody is linked
to an enzyme, and in a following step, the enzyme’s substrate is
added. If the antibody shows a high affinity to the antigen and bind-
ing occurs, a subsequent reaction produces a detectable signal (usu-
ally a color change), which can also be assessed quantitatively.
Assay development can be a very long and time-consuming
process — from several weeks to 6 months — because standard as-
says often need to be adapted to the smaller volumes used in high
throughput screening (HT'S), where processes are conducted in
microtiter plates of high density.

3. High Throughput Screening

HT'S uses robotics, data processing/control software, and sophisti-
cated detection mechanisms to rapidly conduct thousands of phar-
macological, chemical, and genetic tests, such as ELISA, flow
cytometry, fluorescence polarization, and clustered regularly inter-
spaced palindromic repeats (CRISPR)-based tests for gene-based
therapies. HT'S assesses large libraries of compounds for their af-
finity to the chosen target.

HTS data are then analyzed to determine and refine further
structure-activity relationships. In addition, these screens also pro-
vide preliminary information about which compounds are nonse-
lective, cytotoxic, and potentially genotoxic and should be
eliminated from further screening.'

4. Hit to Lead

In the hit to lead process, compounds that gave a hit (i.e., were
found to have a high affinity against the investigated target) are
evaluated and structurally pre-optimized into lead compounds.'®

5. Lead Optimization

In the lead optimization process, the lead compounds discovered
in the hit to lead process are resynthesized and further modified to
improve affinity and reduce side effects. Potential properties such
as potency (strength), efficacy, selectivity, or bioavailability are im-
proved during the lead optimization process. In addition, lead op-

timization includes experimental testing using animal efficacy

models and in silico tools to predict the absorption, distribution,
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Table 1-1. Pharmacology Studies - Overview

Area ‘ Study Type ‘

Pharmacodynamics Primary pharmacodynamics

Secondary pharmacodynamics

Table 1-2. Toxicology Studies — Overview

Area Study Type

General toxicity
and toxicokinetics

Single-dose toxicity

Repeat-dose toxicity

metabolism, excretion, and toxicity (ADMET) of the lead com-
pound, leading to the ultimate drug candidate.

During the discovery process, a basic level of quality control
needs to be established to ensure adequate structural characteriza-
tion and reproducibility of the chosen lead drug candidate. How-
ever, no formal quality system is required; all drug candidates are
manufactured and tested under non—good practice (GxP) condi-
tions. Formulation development activities at this stage are minimal
and mainly focused on preparing a formulation that allows the
compound to be screened without interfering with the selected as-
says. However, additional formulation and manufacturing feasibil-
ity studies may have been undertaken at this early stage to gauge
the developability of the short-listed candidates. An effective can-
didate may be worthless if it cannot be formulated or manufac-
tured in a commercially viable manner. Thus, formulation
feasibility may serve as an additional tool for choosing a viable
candidate. Analytical assays used at this stage do not need to be
fully validated. Still, it should be demonstrated that they are fit for
purpose, that is, they should undergo a basic qualification that
demonstrates measurements will be specific, precise, and accurate
with a high degree of certainty.

Once a compound is identified as the lead candidate (often
supported by a second compound as a backup candidate), it moves
into Step 2, preclinical research.!®

Step 2: Preclinical Research

Before initiating Phase 1 clinical trials in human subjects, the cho-
sen lead candidate undergoes extensive characterization in relevant
animals, such as rodents, dogs, and primates, as well as in vitro
models, such as cell cultures using patient-derived tissues or safety
pharmacology screens testing inhibition of the human ether-a-go-
go-related gene (hERG) cardiac potassium channel, which is pre-
dictive of potential cardiovascular off-target effects. Studies in ani-
mal and in vitro models are usually referred to as nonclinical
studies. These studies must be conducted in compliance with
Good Laboratory Practice (GLP) principles and regulations
(21CFR Part 58, EU directive 2010/63EU and ICH S6R1) to en-
sure data integrity and regulatory acceptance.

Regulatory Affairs Professionals Society

Safety pharmacology Genotoxicity In vitro
Pharmacodynamic drug interactions In vivo
Pharmacokinetics Absorption Carcinogenicity Short-term
Distribution Long-term
Metabolism Reproductive and Fertility and early embryonic development
Excretion foe;/ii:g? mental Embryofetal development
Pharmacokinetic drug interactions Prenatal and postnatal development
Local tolerance In vitro
In vivo

The main objective of the preclinical research phase is the de-
termination of a safe starting dose for the first-in-human (FIH)
study. First, the pharmacologic properties of the chosen lead can-
didate are further investigated.

These tests reconfirm the mode of action and allow the de-
velopment of a detailed understanding of how the molecule inter-
acts with the body at the desired and non-desired on-target and
off-target effect.!®

The pharmacology evaluation investigates the pharmacody-
namics (PD) and pharmacokinetics (PK) of the chosen lead candi-
date. Generally speaking, PD studies the effects of a drug on
biological systems, and PK studies the effects of biological systems
on a drug. Pharmacodynamics investigates the interaction with bi-
ological receptors, and PK discusses the absorption, distribution,
metabolism, and excretion (ADME) of the drug from the biologi-
cal system. Drug PK determines the onset, duration, and intensity
of a drug’s effect and its metabolic profile, and it is vital to devel-
oping an efficacious drug formulation (see Table 1-1).

These pharmacology studies are discussed in more detail in
Chapters 4 and 5.

Next, the lead candidate undergoes an extensive toxicology
characterization, which helps to establish a preliminary safety pro-
file and a safe starting dose in humans. A standard battery of toxi-
cology and genotoxicity studies form the basis for initiating
clinical trials. These studies must be conducted under strict GLP
principles and submitted in the original IND or clinical trial appli-
cation (CTA), and they form the basis of the regulatory agency
authorization to proceed with the FIH study. These nonclinical
studies are sometimes referred to as IND/CTA enabling studies.
Data on carcinogenicity and reproductive developmental toxicity
are needed for MA and are typically conducted in parallel with
Phase 3 clinical trials (see Table 1-2). Not all of the evaluations
described above are required for all therapeutic modalities — espe-
cially for biological products where an abbreviated nonclinical pro-

gram may be adequate.
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It should be highlighted that the investigational product (test
article) used in Phase 1-enabling preclinical studies needs to be rep-
resentative of the investigational product used in Phase 1 clinical tri-
als to provide a pharmacokinetic and toxicokinetic profile repre-
sentative for the product to be used in the clinic. Thus, while the use
of quality material manufactured under Good Manufacturing Prac-
tice (GMP) is not required in the preclinical Phase 1-enabling trials,
a quality system should be in place for the manufacture and testing
of the investigational medicine to ensure adequate traceability and
records. The investigational product used in the preclinical studies is
typically referred to as non-GMP material or tox batches. The for-
mulation used at this stage should be as close as possible to the pro-
posed clinical formulation or at least demonstrate an exposure
scenario (i.e., level and duration of exposure, route of administra-
tion) comparable to the proposed clinical GMP material.

In addition, an analytical characterization capturing critical
properties of the investigational medicine must be performed. The
extent of the analytical characterization depends on the therapeutic
modality and is usually far more extensive for biological products
than small-molecule drugs. As with the discovery stage, analytical
methods do not need to be fully validated; but they do need to be
fit-for-purpose or qualified, as described above, and align with GMP
principles. Any bioanalytical methods used in Phase 1-enabling pre-
clinical studies require full analytical validation.’

Once Phase 1-enabling preclinical studies are completed, the

program moves into clinical research.

Step 3: Clinical Research

Every treatment on the market takes years of research, including
clinical research. In its simplest terms, clinical research is the study
of human health and disease. Clinical research is an essential part
of the medicinal product development continuum and is the long-
est and most expensive step. Clinical research involves human par-
ticipants in some way, essentially translating preclinical research
into finding ways to help patients — finding the right drug at the
right dose for the right patient.

Clinical research conducted on human participants (i.e., pa-
tients, subjects, and volunteers) is called a clinical trial or clinical
study. These terms usually are interchangeable. The US National
Institutes of Health (NIH) in 2014 revised the definition of a clin-
ical trial to “a research study in which one or more human subjects
are prospectively assigned to one or more interventions (which
may include placebo or other control) to evaluate the effects of
those interventions on health-related biomedical or behavioral
outcomes.”” Clinical trials in human subjects are conducted to in-
vestigate whether a new medicinal product is safe and effective to
treat, prevent, or diagnose a disease in a particular patient popula-
tion. Clinical trials may have different objectives depending on the
phase of development; trials may investigate the clinical safety and
efficacy of a proposed treatment regimen and the pharmacody-
namic/pharmacokinetic characteristics of an investigational medi-
cine. Clinical trials ultimately establish the essential safety and

efficacy data for MA by global regulatory agencies.
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Clinical trials investigating a new medicinal product are
called interventional trials because they are prospective and specifi-
cally tailored to evaluate a direct impact of a treatment or preven-
tive measure on disease. Each trial design has specific outcome
measures. In contrast, observational trial designs are often retro-
spective and are used to assess potential causation in exposure-out-
come relationships. In rare cases, observational studies may be
registration-enabling, because they may allow the building of an
external control group predicting the course of disease in a non-
treated patient population in lieu of exposing patients to placebo.?!

Good clinical practice (GCP) is a scientific and ethical qual-
ity standard for the design, conduct, performance, auditing,
recordkeeping, analysis, and reporting of clinical trials involving
human subjects. GCP ensures that the integrity of a clinical trial
and the safety and well-being of trial subjects (participants) is pro-
tected. ICH adopted the Guideline for Good Clinical Practice E6
(Revision 3) on 6 January 2025.% In addition, ICH issued several
clinical guidelines covering topics such as trials in specific patient
populations and indications and biostatistical evaluation to stand-
ardize clinical practice globally.

Apart from the ICH guidelines, national agencies have issued
numerous other guidelines and reflection papers defining minimum
quality standards and principles of clinical trial conduct.

Clinical Trial Overview

Clinical trials in human subjects are conducted in phases (see
Figure 1-4).% Each phase is designed to answer a separate
research question and to collect specific information about a new
treatment, such as its delivery mechanism (e.g., pill, solution,
injection), administration regimen and schedule, safety profile,
and efficacy outcome(s). The clinical trial process is covered in
depth in Chapter 18.

The clinical research pathway is typically a linear progression,
but some clinical programs may include more than one phase, es-
pecially for rare diseases and significant unmet medical needs. In-
formation from each phase is used to inform the next phase and to
decide whether to continue clinical research, to return to a previ-
ous phase to gather additional information (e.g., PK or bioavaila-

bility), or to stop development of the investigational medicine.

Phase 0. A Phase 0 trial (Pre-Phase 1 or exploratory trial) is de-
signed to speed up the development of promising medicines by gen-
erating preliminary data in healthy human volunteers to see if the
agent performs as expected based on the preclinical research. A
Phase 0 trial is not required. The Phase 0 trial provides no safety or
efficacy data, because the dose is too low to produce a therapeutic
effect (microdosing studies). Phase O trials are very small, with fewer
than 15 participants, and the drug is administered for a short time.
These trials are typically conducted to rank drug candidates to de-
cide which candidate has the best PK parameters to move forward
into further development. Recent progress extends Phase 0 benefits
beyond assessment of PK to include understanding of mechanism of
action and pharmacodynamics (PD) and enable more informed
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Figure 1-4. Phases of Clinical Research

Phase 1/FIH Phase 2/POC
e Healthy volunteers e Patient population
or patients with the e 100-300 volunteers

disease/condition Efficacy and safety
e 20-100 volunteers e Duration: Several
e Safety and dosage months to 2 years
e Duration: Several

months to 1 year

FIH, first-in-human; POC, proof of concept.

Source: World Health Organization, Clinical trials overview.

Phase 3/Pivotal Phase 4/Postmarketing

e Patient population e Approved patient

e 300-3,000 volunteer population
participants e Several thousand

o Efficacy and safety participants

e Duration: 1-4 years o Efficacy and safety

developmental decisions.?* Additional preclinical research may be
conducted if the medicinal product acts differently than expected.

Phase 1. Typically, Phase 1 or FIH trials represent the initial hu-
man exposure to an investigational medicine. The FIH trial of a
new treatment, which has been determined to be safe (nontoxic)
for use in animals, is usually conducted in a small group of healthy
human volunteers (i.e., 20-100 subjects). In some cases, Phase 1
trials may also be conducted in patients with the disease, for exam-
ple, for rare diseases, oncology products, or highly toxic treatments
for fatal, unmet medical needs.?

The main objective of Phase 1 is to establish a preliminary
safety profile of the investigational medicinal product, to determine
the highest dose that can be administered without causing harm, a
maximum tolerated dose (MTD) in humans, and to show that par-
ticipants can tolerate the investigational medicine. In addition,
Phase 1 trials typically assess the pharmacodynamic or “what the
drug does to the body” and pharmacokinetic (PK) profile or “what
the body does to a drug” of the investigational medicine. Phase 1
trials may also include specialized studies, such as radio-labeled
studies to establish drug metabolism and other PK parameters, car-
diovascular safety studies, hepatic and renal impairment studies,
and drug-drug interaction studies. Phase 1 trials are used to deter-
mine the most appropriate delivery mechanism (e.g., pill, solution,
injection), adequate dose, and administration schedule. Preliminary
signs of efficacy are often observed in Phase 1 trials, although not
the primary end point. Generally, Phase 1 trials are shorter than
Phase 2 trials and typically last several months to a year.

Phase 2. Building on the results from Phase 1, in Phase 2 trials the
investigational medicine is administered to patients with the disease
or condition for which the medicine is being developed. Phase 2 tri-
als typically involve several hundred participants (100-300) at multi-
ple sites and are designed to evaluate PD end points, determine
preliminary evidence of efficacy, and identify an appropriate dose
and administration schedule for evaluation and confirmation in
Phase 3. Phase 2 typically lasts approximately 2 years. Phase 2 trials
are typically referred to as nonpivotal or pilot trials.®

Regulatory Affairs Professionals Society

Sometimes, Phase 2 trials are separated into Phase 2a and 2b
trials. Phase 2a focuses on dosing requirements. Phase 2b specifi-
cally focuses on efficacy — treating, preventing, or diagnosing the
disease. In Phase 2a, a small number of participants is adminis-
tered the investigational medicine in increasing quantities after
safety is confirmed at that dose to determine a dose-response rela-
tionship. That is, to determine whether there is an increase in re-
sponse that is correlated to the dose. Additionally, the frequency
of dosing for the best response also is determined. This step is re-
ferred to as proof of concept (POC) or proof of principle (POP),
linking Phase 1 and dose-finding studies. A POC study is an im-
portant clinical development success criterion, because it demon-
strates a measurable biological effect related to the target of
interest. This effect may reasonably translate to a clinically mean-
ingful effect in later-phase clinical trials.

The primary purpose of Phase 2b, in a larger number of par-
ticipants than 2a, is to find the optimal dose with minimal side ef-
fects (dose-response studies) while keeping the therapeutic benefit
(efficacy), a critical step in the drug development continuum. It is
referred to as the definitive dose range-finding trial. Proper dosing
is critical to the effectiveness of the medicine. Phase 2b clinical tri-
als evaluate dose escalation as single ascending dose (SAD) and
multiple ascending dose (MAD) trials to identify the optimal dos-
age and dosing schedule for confirmation in Phase 3 clinical trials.

Phase 3. During Phase 3 trials, the investigational medicine is
given to a much larger group of participants (300-3,000), depend-
ing on the condition being studied, to confirm its effectiveness, to
monitor side effects, to compare it to the current standard of care,
and to collect information to allow the product to be used safely.
Phase 3 trials typically last approximately 1-4 years.”

Phase 3 trials are often randomized, multicenter trials and
typically have the longest duration, sometimes lasting years (1-4).
Randomized trials randomly assign participants to receive either
the investigational agent or an approved medicine (often the
standard of care) or placebo if no treatment exists for the investi-
gational medicine. Phase 3 trials are typically double-blind; neither
participants nor investigators know which treatment is assigned.

Randomization helps eliminate bias in interpreting results. Phase 3
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trials are the pivotal safety and efficacy trials supporting the com-
mercial marketing authorization and labeling, defining the com-
mercial dose and actual conditions of use. Because Phase 3 trials
are more extensive and longer, the results are more likely to detect
long-term or rare side effects. Phase 3 trials often are referred to as
pivotal or registrational trials, and they form the substantial evidence
for approval of the drug. Data from trials conducted in Phase 1 and
2 are also submitted as supportive evidence for regulatory review.

Phase 4. After authorization, postauthorization trials usually are
carried out under the scope of postmarketing safety assessment or
surveillance, or as a result of a condition of authorization. Phase 4
trials also are conducted to gather more information on the drug’s
desired and undesired effects, to check performance in real life and
a larger user population, to identify long-term benefits and risks,
and to identify any rare side effects. The trials may involve specific
or varied patient populations (e.g., pregnant or nursing women)
generally excluded from clinical trials or confirm side effects associ-
ated with its long-term use in the approved patient population.
Where previous clinical trials were limited in thoroughly evaluating
factors that could influence the drug’s performance, Phase 4 trials
can be used to evaluate the factors more thoroughly. For example,
clinical trial participants may be instructed to follow a strict diet
and drug regimen. In contrast, Phase 4 trials are conducted on reg-
ular populations where various foods and other drugs may be taken.

Phase 4 trials also may be used to find new applications for
approved medicines (repurposing or reworking). Once identified,
clinical trials to support new indications with approved drugs enter
the drug development continuum at Phase 2 or Phase 3, depend-
ing on the indication and available supportive information.

Because Phase 3 trials are conducted in well-controlled trials
with a smaller population, previously unseen harmful effects can
be seen in postauthorization trials. Medicines have been removed
from the market based on new safety data not reported at the time
of the original authorization and in the supportive Phase 3 trials.
For example, the pain reliever rofecoxib (Vioxx) showed an in-
creased relative risk for serious cardiovascular events, including
heart attack and stroke, during long-term treatment (18 months)
for a new indication during a Phase 3 trial. Merck and Co. subse-
quently announced a voluntary, worldwide withdrawal of Vioxx
from the market.?

The results of Phase 3 confirmatory trials are key to moving
to Step 4, agency review and marketing authorization. Clinical re-
search and the clinical trial phases of the development continuum,
including conduct and objectives, are discussed in more detail in

Section 4.

Step 4: Agency Review and Marketing
Authorization

If all the data and evidence from discovery and development, pre-
clinical research, clinical research, and CMC (quality) development
demonstrate that the medicine is safe and effective for its intended
purpose, and the product developer has fully characterized the

CHAPTER 1:
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medicine, including the quality, strength, purity, potency, and sta-
bility attributes, and the medicine can be reproducibly made, tested,
and supplied, the product development continuum moves to step 4,
agency review and marketing authorization.

In step 4, the sponsor compiles all the relevant information
demonstrating that the medicinal product is safe, effective, and of
appropriate quality and submits a marketing authorization applica-
tion (IMAA, also called a regulatory dossier) to a regulatory agency
(e.g., US FDA, EMA, Brazilian Health Regulatory Agency
(ANVISA)) requesting authorization to market the product. The
MAA must include data and reports from preclinical research
through Phase 3 confirmatory clinical trials and CMC infor-
mation about the medicine following the rules and regulations of
that region. There are more than 150 regulatory agencies world-
wide regulating healthcare products in individual regions.? Each
region has regulatory requirements to which the medicinal product
must conform to gain authorization. This means developers and
sponsors must understand each region’s requirements and create
multiple documents for submission to the different regulatory
agencies, adding to the complexity of product development.

Recognizing the diversity in technical requirements from
country to country and the challenges of making new medicines
available internationally, ICH in 1990 brought together the regu-
latory authorities from the US, EU, and Japan, along with phar-
maceutical industry representatives, to discuss scientific and
technical aspects of pharmaceuticals with the objective to develop
harmonized regulatory requirements and guidelines in these re-
gions. Since then, ICH has developed numerous guidelines on
safety, quality, and efficacy topics. The guidelines have been
adopted by an increasing number of regulatory agencies world-
wide. Now in its fourth decade, ICH is working to extend harmo-

nization beyond the founding regions.?

The Common Technical Document (CTD), finalized in
2003, fostered considerable harmonization in the technical re-
quirements for the authorization of medicinal products. The
agreement to organize all safety, efficacy, and quality information
in a common format to generate well-structured regulatory dossi-
ers negated the need to reformat the information submitted to the
different regulatory authorities. It is important to note that the
CTD does not address the content of information to regulatory
authorities. The CTD fundamentally changed the regulatory re-
view process and practices. The CTD is the mandatory submission
format for MAAs in major markets, including Canada, Japan, EU,
US, and Australia. Other regions, including the Middle East and
North Africa (MENA), are implementing CTD, including the
successful implementation of the electronic CTD (eCTD) specifi-
cation. For example, since 2015, Saudi Arabia, Jordan, and Qatar
have implemented the eCTD format.?® At the time of writing, a
major update to version 4.0 is planned to be rolled out in Septem-
ber 2025 with the FDA as first adopting agency, enabling major
feature updates (e.g., bidirectional communication, document re-

use, and a more granular data structure).?’
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Figure 1-5. CTD Triangle3°
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The CTD triangle. The Common Technical Document is organized into five modules. Module 1 is region-specific,
and modules 2, 3, 4, and 5 are intended to be common for all regions.

Source: International Council for Harmonisation.*

The CTD is organized into five modules (see Figure 1-5).3
Module 1 is region-specific, providing information that cannot be
harmonized. It includes administrative information such as applica-
tion forms and labeling, including prescribing information and pro-
posed labels for use in the region. Modules 2-5 are intended to be
harmonized for all regions and make up the main body of the CTD.
Module 2 contains the CTD summaries, which are basically over-
views and summaries of Modules 3-5. Module 3 contains infor-
mation on quality and CMC that describes how the medicinal
product was developed, manufactured, controlled, and released in
compliance with GMP and quality regulations. Module 4 contains
nonclinical information, including study reports. Module 5 contains
clinical research information, including study reports and the data
from clinical trials that demonstrate safety and efficacy for its in-
tended use. ICH has finalized guidelines for each discipline, assign-
ing codes to each category: Q (quality), S (safety), and E (efficacy).

Regulatory Affairs Professionals Society

Also in 2003, the EMA began accepting eCTD, 3! which be-
came mandatory for centralized procedure applications in 2010.32
On 1 July 2015, the EMA announced it would no longer accept
paper application forms for products applying to the centralized
procedure.® Other countries followed suit. In 2017, the US an-
nounced that all new drug submissions are required to be made in
¢CTD format.** In Japan, the Pharmaceuticals and Medical De-
vices Agency (PMDA) issued an eCTD implantation guide in
December 2017.35 Health Canada announced eCTD as manda-
tory as of 1 January 2018.3 The eCTD is increasingly becoming
mandatory in different countries for various submission types. As
of early 2025, the eCTD is accepted and often a mandatory format
of submission in the following countries: Canada, China, EU, Ja-
pan, Jordan, Saudi Arabia, Singapore, South Korea, Switzerland,
United Kingdom (UK), and the US.%”

After the MAA is authored, formatted, compiled, and pub-
lished following country-specific requirements, the eCTD allows
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for the seamless and automatic electronic submission of the CTD
to the regulatory agency. The eCTD provides a harmonized tech-
nical solution to implementing the CTD electronically. Submis-
sion of the regulatory dossier is through a method “gateway” of
securely providing regulatory dossiers for review (e.g., the EU
eSubmissions Gateway, the US Electronic Submission Gateway
[ESG], and Health Canada’s Common Electronic Submission
Gateway [CESG]).

After acknowledgment of receipt and validation by the regula-
tory agency that the regulatory dossier is complete for formal review,
the dossier is accepted, and a holistic, rigorous review begins. An
agency review team that may include scientists, chemists, biologists,
pharmacologists, toxicologists, statisticians, and physicians, among
other experts, begins to review the evidence generated by the appli-
cation holder that demonstrates the quality, safety, and effectiveness
of the medicine’s intended use and following proposed labeling. In
addition to making key decisions regarding the medicine’s safety and
effectiveness profile when used as intended, the CMC used to en-
sure and maintain product quality are assessed to demonstrate that
the processes are adequate to preserve the identity, purity, strength,
potency, and microbial control throughout product use and expiry.
Key to authorization is also demonstrating a favorable benefit-risk
profile. Prior to final authorization of new molecular entities, the
regulatory agency may require an inspection of the manufacturing
facility to verify the quality information and to ensure the facility is
compliant with cGMPs and is capable of manufacturing and supply-
ing a safe medicine.

Although global regulatory authorities share the same goal —
protecting public health by regulating medicinal products — the
processes and timelines for reviewing MAAs vary. The US and
EU are considered to have the most advanced and defined regula-
tory systems in the world. In the US, review fees and times are de-
fined and driven by the Prescription Drug and User Fee Act
(PDUFA) for new molecular entities, the Biosimilar User Fee
Amendments (BSUFA) for biosimilars, and the Generic Drug
User Fee Amendments (GDUFA) for generics.*® NDAs and
BLAs under standard FDA review have an action date of 10
months; those under priority review have an action date of 6
months. The action date may be a decision to approve the drug,
not approve it, or issuance of a complete response letter when
more information and adequate review time are needed.

In the EU, EMA has four registration pathways to MA, de-
pending on the type of product and the number of countries tar-
geted: centralized, decentralized, national, and mutual recognition
procedures.®’ Evaluation of the MAA under the centralized proce-
dure when used for authorization in the EU (27 member states)
can typically take up to 210 days, not including pauses in the re-
view cycle (clock stops) when applicants are asked to provide addi-
tional information from the Committee for Medicinal Products
for Human Use (CHMP). CHMP is EMA’s scientific committee
responsible for human medicines and prepares scientific opinions
on whether the medicine may be authorized after a thorough eval-
uation of the MAA. Ultimately, the scientific opinion issued by
CHMP is sent to the EMA.* The EMA then sends the opinion

CHAPTER 1:
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to the European Commission (EC), which makes a decision to is-
sue the MA if approved. Other regulatory agencies are improving
and enhancing their regulatory systems, and the process of harmo-
nization continues.

One significant enhancement to the regulatory review process
is the result of regulatory agencies recognizing that patients with
serious or rare conditions can derive clinical benefit by gaining ac-
cess to potential therapies more quickly than standard review
times. Accordingly, regulatory authorities across the globe have
developed expedited development and nonstandard review and au-
thorization pathways to facilitate the development of new medi-
cines (e.g., futibatinib, pembrolizumab) for such conditions. An
applicant may pursue more than one of the expedited pathways in
parallel. These pathways also encourage early and continued inter-
actions between the medicinal product developer and the regula-
tory agencies.

In the US, the FDA has developed four programs to facilitate
and expedite the development and review of new drugs to address
an unmet medical need in the treatment of a serious or life-threat-
ening condition. The four programs are fast-track designation,
breakthrough therapy designation, accelerated authorization, and
priority review designation.*

Similarly, EMA instituted PRIME (PRIority MEdicines) to
support the development of medicines that target an unmet medi-
cal need. Through PRIME, the agency offers early and proactive
support to medicine developers to optimize the generation of ro-
bust data about a medicine’s benefits and risks and to enable accel-
erated assessment of medicines applications.*

PMDA Japan developed the SAKIGAKE Designation System
to promote research and development and early clinical research/
trials in Japan aimed at early practical application for innovative
medical products with significant prospective efficacy. The
SAKIGAKE strategy includes priority consultations, prior assess-
ments, and priority reviews, as well as the Scheme for Rapid Au-
thorization of Unapproved Drugs.** More detail is provided in
Chapter 26.

Receiving marketing authorization from any global regulatory
authority is a significant milestone in a medicine developer’s prod-
uct development continuum to provide therapeutics to treat large
population segments affected by a given disease and develop phar-
maceutical innovations targeting unmet medical needs (e.g., rare
diseases) for patients around the world. This step leads to Step 5
in the product development continuum, Market Access, making
the medicinal product available to the right patient at the right
time and at the right price.

Step 5: Market Access

The ultimate goal and focus of the medicinal product development
continuum is gaining authorization and commercialization so that
patients have access to a new, alternative treatment or one to meet
an unmet medical need. For global pharmaceutical and biotechnol-
ogy companies, this is market access, generally described as getting

the right treatment to the right patient at the right time for the right
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Figure 1-6. Communicating Value to Healthcare Stakeholders

| Market access
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Clinician’s prescribing
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prescribing guidelines

price. Prescribers and patients need immediate, consistent, and con-
tinued access to medicines once approved and available.

Often, market access and activities are planned closer to mar-
keting application, submission, authorization, and launch. To be
successful, however, market access planning should be part of the
process from early development through post-launch. That plan-
ning should provide input into the target product profile and other
key development input, such as patient preferences, quality-of-life
metrics, health behaviors, symptoms, and health status.

The important role of market access is illustrated in Figure 1-6.
The simplified model shows the key considerations to market access
between regulatory authorization and having the medicine pre-
scribed.** Although this model shows a sequential approach to market
access after authorization, the reality is that, for a successful market ac-
cess strategy, the considerations need to be incorporated much earlier.

Before the patient can access the medicine, regulatory au-
thorization must be received from the health authority in a partic-
ular country or countries. Even when authorized, the medicine
may not be available to patients immediately, if ever. In many
countries, national pricing and reimbursement need to be deter-
mined first. Within the EU, for example, a marketing authoriza-
tion is typically followed by health technology assessments
(HTAs) at the national level, which are used to guide pricing and
reimbursement recommendations.

Reimbursement is not always guaranteed. For example, in
January 2020, the UK National Institute for Health and Care Ex-
cellence (NICE) recommended against reimbursement for Spra-
vato (esketamine) for treatment-resistant depression because of
uncertainties about its clinical cost and effectiveness.* A few years
later, in July 2024, NICE recommended against reimbursement
for Enhertu (trastuzumab deruxtecan) for advanced breast cancer
because of the sponsor companies “having been unwilling to offer
a price that would enable NICE to recommend Enhertu as cost-
effective for the NHS.”*¢ Likewise, in May 2022, the Canadian
Agency for Drugs and Technologies in Health (CADTH) recom-
mended against reimbursement for Spinraza (nusinersen) for
adults with spinal muscular atrophy based on the lack of clinical
trials in SMIA patients age 18 years and older.*’ In October 2024,
CADTH also recommended against reimbursement for Ebglyss
(lebrikizumab) for treatment of atopic dermatitis. The agency
cited uncertainties regarding longer-term safety and efficacy be-
cause of study design and analysis limitations, as well as a lack of
appropriate comparators. *

Access to medicines is also affected by a variety of decision
makers at the local, regional, or hospital levels. For example, a

Regulatory Affairs Professionals Society

country may have 30 reimbursable licensed drugs available for a
condition. However, if the local prescribing guidelines state that
the patient cannot be prescribed one of the medicines, it is un-
likely to be prescribed.

Once these key elements are in place, then physicians or
other prescribers play a critical role in deciding which drug to pre-
scribe to patients based on several factors, including clinical guide-
lines, local formularies, how a previous patient responded to a drug
(including treatment-related symptoms and side effects), and
other available treatments. These factors may also include health-
related quality of life (QoL), which can reflect patients’ percep-
tions of their physical, psychological, social, and overall general
well-being. In Italy and Spain, QoL data are important at the re-
gional and local levels for inclusion in formularies and guidelines.*

The relationship that pricing and reimbursement have with
market success is shown in Figure 1-7. Pricing is the list price or
the national price of the drug, the published price paid to the
manufacturer. The price can be adjusted to include charges from
wholesalers, negotiated discounts, incentives, and other agree-
ments. In the US, the MAA holder sets the price without regula-
tion. In many other countries, the price is set based on prices in
other countries. For example, pricing in France, Germany, and the
UK are commonly referenced and influence the price set in other
countries.* In the UK, reimbursement of medicines through the

National Health Service (NHS) is influenced by the NICE, the

Figure 1-7. Relationship Between Pricing,
Reimbursement, and Market Access
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Scottish Medicines Consortium (SMC), and the All Wales Medi-
cines Strategy Group (AWMSG). In France, the Haute Autorité
de Santé (HAS) uses an HTA to determine the percentage of the
price to be reimbursed by the government and paid by the patient.
In China, a drug needs to be included in the National Reimburse-
ment Drug List (NRDL) to be eligible for reimbursement.*® Eli-
gibility for inclusion in the NRDL is decided by the central
government in Beijing and the provincial governments. The pro-
cess for negotiation and inclusion into the NRDL was simplified
in 2016, and a significantly larger number of drugs has since be-
come eligible for reimbursement.*

Reimbursement is also country-specific. In many European
countries, an HTA that measures the relative effectiveness assess-
ment (REA) of a new drug compared with the standard of care is
a requirement for reimbursement. The health-related QoL is a
recognized REA end point. However, there is a lack of consensus
on which QoL data to use, for example, quality-adjusted life years
or equal value of life years gained.”!

While it is important to target the broadest market access possi-
ble with the most favorable pricing, it is also important to define the
value of the medicine to each stakeholder. Medicinal product devel-
opment companies are now including real-world evidence (RWE)
tools in the product lifecycle to help achieve launch success and opti-
mal market access, positioning the right drug to the right patient.

In simplest terms, RWE is informing and supporting decision
making across the product lifecycle using analytics that provide real-
world knowledge on patients, different clinical phenotypes, and the
burden of disease, which was not possible in the past.” RWE can
facilitate comparative effectiveness, help determine new product in-
sights, and differentiate products concerning broad-based outcomes
such as medication adherence, patient satisfaction, resource utiliza-
tion, and associated costs.”> These data are then used to inform the
target product profile, define product specific-attributes, inform
clinical trial design (right disease and patient population), and target
specific markets. Clinicians and patients are also using RWE to un-
derstand advancement in care, efficiency, and health outcomes.
Moving forward, RWE is a tool that is increasing in use across the
drug development continuum to maximize value and increase the
probability of market success.

Market access, including pricing and reimbursement, adver-
tising, and other factors that influence market success, are dis-
cussed in more detail in Chapters 35 and 36.

In parallel with market access, the MAA holder is responsible
for postmarketing regulations and lifecycle management of the ap-
proved medicine. The MAA holder must ensure product quality,
safety, and efficacy and mitigate any potential identified postmarket
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CHAPTER

) International Harmonization via ICH,
WHO, and Other Global Initiatives

Linda McBride, RPh, RAC-US

T his chapter focuses on the current international environments
for the regulation of medicinal products, including a com-
prehensive overview of the critical roles of the International
Council for Harmonisation of Technical Requirements for Pharma-
ceuticals for Human Use (ICH) and the World Health Organization
(WHO), which is the sole United Nations (UN) agency leading the
initiatives and collaborations for the global health ecosystem. The
chapter also discusses international organizations focused on harmo-
nization and continuous improvements for efficiencies in the global
regulatory processes.

International Council for
Harmonisation

Established in 1990, the purpose of ICH is “to make recommen-
dations toward achieving greater harmonization in the interpreta-
tion and application of technical guidance and requirements for
pharmaceutical product registration.”?

Regulatory harmonization offers many benefits to global reg-
ulatory authorities and the pharmaceutical industry in terms of
protecting public health. The key benefits of this harmonization
effort include preventing the duplication of clinical trials in humans
and minimizing the use of animal testing without compromising
safety and effectiveness; streamlining the regulatory assessment
process for marketing applications; and reducing the development
times and resources for drug development.?

The founding members of ICH were regulatory and
pharmaceutical industry representatives from developed nations,
including the US, EU, and Japan.® Membership has expanded to
other countries and organizations holding observer status (see
Table 2-1).*

ICH prioritizes transparency regarding its harmonization
work as one way to build and maintain public trust. The ICH As-
sembly and Management Committee works to ensure that the
ICH process remains transparent and has recognized that all
stakeholders should have current information on the important
decisions and real-time progress of ICH guideline development.

ICH harmonization activities fall into four categories: formal
ICH procedures, Q&A procedures, revision procedures, and
maintenance procedures. For each activity, a concept paper and/or

a business plan may be required (see Figure 2-1).°

The formal ICH procedure consists of five steps. It is followed
for the harmonization of all new ICH topics. An expert working
group (EWG) is established, which works on the following steps
and procedures for implementation.

Step 1: Consensus Building
e The EWG prepares a consensus draft of the technical docu-
ment based on the objectives in the concept paper.

Step 2a: Confirmation of Consensus on the
Technical Document

e This step is approached when the assembly agrees, per the
EWG report, that there is sufficient scientific consensus for
the technical document to proceed to the next stage of regu-

latory consultation.

Step 2b: Adoption of the Draft Guideline

e Based on the technical document, regulatory members will
take the necessary actions to develop the draft guideline.

¢ Regulatory members endorse the draft guideline.

Step 3: Regulatory Consultation and Discussion

e Stage I - applies to the regional regulatory consultation stage;

e Stage Il — applies to the discussion of regional consultation
comments after obtaining all comments from the consulta-
tion process; and

e Stage III - the finalization of the step 3 expert draft guide-
line. The step 3 expert draft guideline with regulatory EWG
signatures is submitted to the regulatory members of the as-

sembly to request adoption.

Step 4: Adoption of an ICH Harmonised Guideline

e The assembly agrees that there is sufficient consensus on the
draft guideline. The ICH regulatory members adopt the step
4 final document as an ICH harmonised guideline.

Step 5: Implementation
e Implementation is carried out according to the same national/
regional procedures that apply to other regional regulatory

guidelines and requirements in the ICH regions.®
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