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ABSTRACT

In the development of a new drug lot of research efforts are put in from the medicinal chemists,
pharmacologists and pharmaceutical technologists. Various steps in the drug approval are discovery, pre-
clinical tests, clinical tests, investigational new drug application filing, new drug application filing. The
regulatory body of USA is USFDA that analyses the safety and efficacy of the respected drugs released in to
the market. Drug reviewers in regulatory agencies around the world bear the responsibility of evaluating
whether the research data support the safety, efficacy and quality control of a new drug product which
serves the public health. This article shows how the drugs are released in to the market from the discovery
to the marketing of an inventive drug by considering the safety and efficacy of the drugs by regulatory
authority. FDA does a credible job of trying to protect the public and to quickly review new drugs and
devices. However, pressures for speed, conflicts of interest in decision-making, constrained legislative
mandates, inadequate budgets, and often limited surveillanceafter products enter the market mean that
scientific considerations are only part of the regulatory equation. These limitations can lead to misleading
advertising of new drugs; promotion of less effective over more effective treatments; delays in identifying
treatment risks; and perhaps unnecessary exposure of patients to treatments whose risks outweigh their
benefits.
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INTRODUCTION

In the United States, drugs and medical devices
are regulated by different divisions of the U.S.
Food and Drug Administration (FDA). The Food
and Drug Administration (FDA) is responsible
for assuring that foods and cosmetics are safe
and that medicines and medical devices are both
safe and effective. Currently different countries
have to follow different regulatory requirements
for approval of new drug. For marketing
authorization application (MAA) a single
regulatory approach is applicable to various
countries is almost a difficult task. Therefore it is
necessary to have knowledge about regulatory
requirement for MAA of each country® 11, The

new drug approval process consists of two
stages (phases) - the first phase is for clinical
trials and second phase is for marketing
authorization of drug. Firstly, non-clinical
studies of drug are completed to ensure safety
and efficacy. The next step is the submission of
application for conduction of clinical trials to
competent authority of USA that is FDA. In next
step, clinical trials are carried out in four phases
i.e. phase 1 7 phase 4 study. These studies are
carried out for the assurance of safety, efficacy
and for optimization of dose of drug in human
being. Then application for marketing of drug is
carried out by competent authorities. The
competent authority review the application and
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approve the drug for marketing purpose, only if
that drug found to be safe and effective with
desired effect as compare to adverse effect.
In the US, the Centre for Drug Evaluation and
Research(CDER), the Food and Drug
Administration (FDA) regulates new drugs.
DRUG DISCOVERY AND DEVELOPEMENT

Drug discovery starts with an unmet medical
need and knowledge from a basic research about
a disease process that suggests a target that a
drug can act on to alter the progress of the
disease. Substances that show promise or lead
compounds are modified and evaluated for
improvements inactivity and toxicity reduction?.

DRUG
DISCOVERY

PRECLINICAL

~6.5 YEARS

CLINICAL TRIALS

Drug Discovery &
Development-Timeline

FDA
REVIEW

~7 YEARS ~1.5 YEARS

Pre-Clinical Research:

Under FDA requirements, a sponsor must first
submit data showing that the drug is reasonably
safe for use in initial, small-scale clinical studies.
Depending on whether the compound has been
studied or marketed previously, the sponsor
may have several options for fulfilling this
requirement: (1) compiling existing nonclinical
data from past in vitro laboratory or animal
studies on the compound; (2) compiling data
from previous clinical testing or marketing of
the drug in the United States or another country
whose population is relevant to the US.
population; or (3) undertaking new preclinical
studies designed to provide the evidence
necessary to support the safety of administering
the compound to humans.FDA will generally ask,
at a minimum that sponsors: (1) develop a
pharmacological profile of the drug; (2)
determine the acute toxicity of the drug in at
least two species of animals, and (3) conduct
short-term toxicity studies ranging from 2 weeks
to 3 months, depending on the proposed

duration of use of the substance in the proposed
clinical studies.

Animal Testing:

In animal testing, drug companies make every
effort to use as few animals as possible and to
ensure their humane and proper care. Generally,
two or more species (one rodent, one non-
rodent) are tested because a drug may affect one
species differently from another. Animal testing
is used to measure how much of a drug is
absorbed into the blood, how it is broken down
chemically in the body, the toxicity of the drug
and its breakdown products (metabolites), and
how quickly the drug and its metabolites are
excreted from the body.

DRUG APPROVAL PROCESS:

Drugs and biopharmaceuticals are regulated
through CDER. The drug development process,
which takes an average of 8 to 10 years, begins
with preclinical studies that assess safety and
biological activity in various animal modelsts,
The manufacturer must then submit to the FDA
an Investigational New Drug (IND) application
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to show results of preclinical testing before
testing in humans can occur. Studies in humans
are typically done in 4 phases, 3 of which must
occur prior to FDA approval.

FILING OF IND: The manufacturer must then
submit to the FDA an Investigational New Drug
(IND) application to show results of preclinical
testing before testing in humans can occur2. An
investigational new drug application (IND)
outlines what the sponsor of a new drug
proposes for human testing in clinical trials
Phase 1 studies (typically involve 20-80 people)
Phase 2 studies (typically involve a few dozen to
about 300 people). Phase 3 studies (typically
involve several hundred to about 3,000 people).
Generally, this includes data and information in
three broad areas:

proposed drug

Animal Pharmacology and Toxicology
Studies- Preclinical data to permit an
assessment as to whether the product is
reasonably safe for initial testing in humans.
Manufacturing Information- Information
pertaining to the composition, manufacture,
stability, and controls used for manufacturing
the drug substance and the drug product.
Clinical Protocols and Investigator
Information- Detailed protocols for proposed
clinical studies to assess whether the initial-
phase trials will expose subjects to unnecessary
risks.

The filing process of Investigational new drug as
shown belows3:

approved drug usud for
# labeled indication

approved drug used for
unlabeled indication

unapproved drug

IND not needed
yes
IND not needed |

study meets IND
exemption

N

IND filinng

investigator will be
the sponcer

| /\\

( sponcer files IND \|
\ |

prepare and submit IND
(forms like 1571,1572,3674)

respond to FDA

\_ questions /

yes

\/

delay or clinical hold

Finally FDA will approve the IND
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IND review process:

Applicant {Drug Sponsor)

Y Y

Review hy CDER

IND

Y Y

Chemistry

Pharmacology/

Statistical
Toxicology @

y

Sp onsor Submits

Safety
Acceptahle for
Study to
Proceed ?

Reviews
Complete and
Acceptahle?

No Deficiencies

New Data

A

Clinical
Hold Decision

Notify Sponsor I

Sponsor Notified
of Deficiencies

v

Study Ongoing*

*While sponsor answersany deficiencies

-In many ways, the investigational new drug
(IND) application is the result of a successful
preclinical development program. The IND is
also the vehicle through which a sponsor
advances to the next stage of drug development
known as clinical trials (human trials) 3.

During a new drug's early preclinical
development, the sponsor's primary goal is to
determine if the product is reasonably safe for
initial use in humans and if the compound
exhibits pharmacological activity that justifies
commercial development.
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Clinical Studies:

Although the goal of clinical trials is to obtain
safety and effectiveness data, the overriding
Consideration in these studies is the safety of
those in the trials. CDER monitors the study
design and conduct of clinical trials to ensure
that people in the trials are not exposed to
unnecessary risks4.

Phase 1 Clinical studies:

Phase 1 includes the initial introduction of an
investigational new drug into humans. The
sestudies are closely monitored and may be
conducted in patients, but are usually conducted
in healthy volunteer subjects. These studies are
designed to determine the metabolic and
pharmacologic actions of the drug in humans,
the side effects associated with increasing doses
and, if possible, to gain early evidence on
effectiveness. Phase 1 studies also evaluate drug
metabolism, structure-activity relationships, and
the mechanism of action in humanss.s,

Phase 2 Clinical Studies:

Phase 2 includes the early controlled clinical
studies conducted to obtain some preliminary
data on the effectiveness of the drug for a
particular indication or indications in patients
with the disease or condition?. This phase of
testing also helps determine the common short-
term side effects and risks associated with the
drug. Phase 2 studies are typically well-
controlled, closely monitored, and conducted in
a relatively small number of patients, usually
involving several hundred people.

Phase 3 Clinical Studies:

Phase 3 studies are expanded controlled and
uncontrolled trials. They are performed after

preliminary evidence suggesting effectiveness of
the drug has been obtained in Phase 2, and are
intended to gather the additional information
about effectiveness and safety that is needed to
evaluate the overall benefit-risk relationship of
the drug. Phase 3 studies also provide an
adequate basis for extrapolating the results to
the general population and transmitting that
information in the physician labelling. Phase 3
studies wusually include several hundred to
several thousandpeoples.s.

FDA REVIEW PROCESS:
The FDA review” team consists of a project
manager, a medical officer, a chemist, a
microbiologist, a statistician, a pharmacologist,
an establishment or facility reviewer, and
support personnel.
The NDA review process consists of five phases
g

1. Filing determination and review planning

2. Review

3. Advisory committee preparation and conduct
(where applicable)

4. Action

5. Post action

1. Filing determination and review planning:
It may take O to 74 days. The primary goals of
the filing determination and review planning
process are to determine whether the submitted
application meets the regulatory requirements
for filing, to define the scope of review activity
needed, and to identify major elements of the
application that may pose concerns during the
review.
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NDA Filing Process:
Applicant (Drug Sponsor)
-
NDA
Refuse io File -
Letter Issued
Review by CDER
Medical Biopharmaceutical
Pharmaceology Statistical
Chemistry Microbology
g ]
Advisory - -
Commitiee - - - mi i e e ie e Meetulgswﬂ]l
Meeting ' ‘—l 5 onsor

Additional Info or Revisions
Reyuested or Sub mitted
(Amendment)

@

(1) Laheling in this c ontext means
offical instructions for use

(2) Manufac turing sites and sites where

NDA Action

significant clinical irials are performed

2. Review

The FDA review process consists of two reviews.
In the primary review, reviewers attempt to
AT 1 £ZEOI AT A OAI EdanalGibn
that a drug is safe and effective for its proposed
use.A secondary review is also conducted in
which the secondary reviewer summarizes the
primary review and writes his own
recommendations. The written opinion by the
secondary reviewer is optional for biologic
drugs unless the secondary reviewer disagrees
with the opinions of the primary reviewer.

3. Advisory committee meeting

The review division and office director may
decide to convene an advisory committee
Grieehing  BekK tii2 ladVide®df external experts.
Advisory committee meetings are typically
required in the following situations:

1. The review concerns new molecular entities,
especially if a product is the first member of a
new drug class.

2. The clinical study design uses novel clinical or
surrogate endpoints.
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3. The application raises significant issues about
the safety or effectiveness of the drug.
4. The application raises significant public health

E #1 ET EAAT $AOAN
E 3AEZAOU 5PAAOA
days after the NDA's submission);

2APT 00 | O

questions on the role of the drug or biologic E 3sécAl:OE

in the diagnosis, cure, mitigation, treatment or £ # AOA 2ADBT OO0 4AAOI AOCET 1 OI
prevention of disease. E #AOCA 2ADPT1 0O &1 Of 0N

4. Action phase: During this phase, the E O0AOQOAT O )1 &£ Oi AGET T n
determinations from the review help formthe E O0AOAT O #AOOEAZEAAOQEIT T N Al
basis for discussion on the labelling of products E / OEAO )1 & Oi AOEIT 1 8

that are expected to be approved. The labelling  After complete the review process of new drug
discussions are typically expected to occur about and sends the approval letter of new drug

three weeks prior to division sign-off application to the sponsor.

5. Post-action phase Generic Drug Review Process:

The goal is to learn from the review process and  Once patent exclusivity of a brand-name drug

identify what was successful and what can be expires, an application for generic drug approval

improved upon. This phase may involve can be submitted to the US Food and Drug

meetings with the sponsor to clarify deficiencies  Administration (FDA). The FDA publishes a list

and what is expected in a response, if the final of brand name drugs whose patent protection

decision was not an approval letter. has expired ET  O! PP OT OAA $006C o0
CONTENT OF NDA: AEAOAPAOOEA WNOEOAIT AT AA
NDAs can consist of as many as 15 different commonly known as the Orange Book.

sections: It identifies drug products approved by the FDA

Z )T AA@n for safety and effectiveness that are considered

g 30i 1 Aoun pharmaceutical equivalents when administered

E #EAI EOOOUR - Al O4&AA OO tEpatigrits ulderA corditidn© gpdcifie] in the

Z 3AiPIiAOh -AOET A0 6ARGAGDEIT T AAAREECAE AR OAO
Labelling; AEEEAOAT AAO AAOxAAI OEA
Z .1 1TAIETEAAT OEAOI AAT lpriocgskes fArl génerié an@ Brénbl-haimeCdyugss.-

Z (Oi AT O0EAOI AAT EET A OE Ar@ folldwilg flow tEhArOulNIE dxplaik EadwEteU N

E - EAOI AET Inicotial drugiody); AT @eBeric drug will comes into the market:
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Bioequivalen ce
Review

Acceptable?

ChemistryMicaro
Review
Labding Review I

Chemi ntrnyin'd
Labeling Review

Since a generic manufacturer may face the cost
of patent litigation under these circumstances,
the act provides an incentive by granting the
first company to file an ANDA with a patent
challenge, a 180-day exclusive marketing
period?10, Generic drugs how account for 70% of
prescriptions in the United States as health
plans, third party payers and pharmacy benefit
managers  promote these less  costly,
bioequivalent medications as a way to reduce
healthcare costs and to facilitate patient access
to important treatments. Conversely, generics
represent only about 18-20% of the total

healthcare expenditures for pharmaceuticalsit
12

Post marketing Surveillance:

To market a drug, the manufacturer must
provide evidence of its efficacy and safety to the
U.S. Food and Drug Administration (FDA). Once
these premarketing requirements are met and
the drug has been released, FDA can remove a
drug from the market? after giving due notice
and an opportunity for a hearing? because of
T Ax AOGEAAT AA 11
the discovery that the drug was approved on the
basis of any untrue statement of a material fact,
or the failure of the drug to meet manufacturing
standards. In premarketing testing, the numbers
and types of patients used to demonstrate a

AOOC6 O AEEEAAAU AT A OAEAO

with the numbers and types of patients who will
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eventually be prescribed the drug after it is
marketed.

The initial decision to approve a drug for use,
however, must be made on the basis of the
available knowledge. Current interest in
prescription drug evaluation and monitoring is
focused on the premarketing approval process?3
and the length of time it takes for a drug to be
approved by FDA; post marketing surveillance
appears to have waned as a policy issue. Thus,
policy formulation and implementation for the
premarketing approval process is being pursued
without parallel efforts for the post marketing
period.

FDA gathers information about possible adverse
reactions to the products it has approved for U.S.
use. Under the authority granted by FFDCA, FDA
requires manufacturers to report adverse
events. It also provides a procedure for
consumers and physicians to voluntarily report
their concerns about drugs. The agency collects
those reports through Med Watch and uses its
Adverse Event Reporting System (AERS) 4 to
store and analyse them. Because some events
may occur after the use of a drug for reasons
unrelated toit, FDA scientists review the events
to assess which ones may indicate a drug
problem.

METHODS OF SURVEILLANCE

The primary objective of post marketing studies
is to develop information about drug effects
under customary conditions of drug use.
Spontaneous or voluntary reporting (e. g, in
letters to the editors of medical journals) is the
oldest, and to date, the most productive source
T £ 1T Ax ET &£ Oi ACET 1
effects once a drug is marketed.

There are four types of studies are generally
used to identify drug effects:

1) Controlled clinical trials,

2) Spontaneous or voluntary reporting,

3) Cohort studies, and

4) Case-control studies

A AL Qnsey A, Lu

POSTMARKET STUDIES REQUIRED UPON
DRUG APPROVAL

1. Accelerated Approval: 0! DD OT OAI
section will be subject to the requirement that
the applicant study the drug further, to verify
and describe its clinical benefit, where there is
uncertainty as to the relation of the surrogate
endpoint to clinical benefit, or of the observed
clinical benefit to ultimate outcome?s.

2. Animal Efficacy: The Animal Efficacy Rule
allows manufacturers to submit effectiveness
data from animal studies as evidence to support
Appl EAAQGET T O
adequate and well-controlled clinical studies in
humans cannot be ethically conducted and field
efficacy studies are not feasible.

3. Paediatric Assessments: With the Paediatric
Research Equity Act (PREA), Congress required
manufacturers to submit a paediatric
assessment with each submission of an
application to market a new active ingredient,
new indication, new dosage form, new dosing
regimen, or new route of administration. The
law specified situations in which the Secretary
might defer or waive the paediatric assessment
requirement. For a deferral, an applicant must
include a timeline for completion of studies.
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