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Expected Learning Objectives

At the end of the session, attendees should be able to:

1. To describe the function of food and drug administration in
approval of pharmaceutical

2. To review various steps/phases and the importance of clinical
trials

3. To discuss the differences of drug approval and US FDA vs
other nations.




INTRODUCTION |

The development of a new
therapeutic product is a long,
complex and expensive process
which typically takes 10 to 12 years
(and sometimes more) from product
identification to commercialization.

O



NEW DRUG DEVELOPMENT CYCLE

FDA
approval

New drug
application

Investigational
new drug application

O



FROM BENCH TO RX PAD '
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This lifecycle usually involves the following stages:

- Discovery and Research: Identification of a target therapy for
the diagnosis, cure, mitigation, treatment or prevention of a
disease or condition.

- Development: This includes the necessary non-clinical research,
clinical studies and chemistry, manufacturing and controls (CMC)
development to support clinical trials and licensing applications .

- Regulatory Review and Approval: Submission of data for
regulatory review to demonstrate product safety, efficacy and
quality for its proposed indication.

- Commercialization and Marketing: Ongoing regulatory
compliance through safety reports and other required submissions

(e.g., product renewal).
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NEW THERAPEUTIC PRODUCT /'
DEVELOPMENT

‘Development of a new therapeutic product
normally begins with non-clinical testing
followed by different phases of human clinical
trials in support of the licensing application.

Chemistry, Manufacturing and Controls (CMC)
activities are conducted concurrently to
support these studies.

‘For every 5000 molecules screened, 5 make it
to clinical trials, and usually only 1 becomes

an approved new drug. O
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DISCOVERY AND DEVEL()PMEI\'I\'I://I

‘Researchers examine new insights into a disease process,
which allows them to design a product to stop the effects of
the disease.

‘Then, they test molecular compounds to find possible
beneficial effects against certain diseases.

‘Researchers discover new drugs through existing
treatments and new technologies as well.

‘Then, they conduct experiments to gather information on
how theddrug is absorbed, distributed, metabolized, and
excreted.

‘They also discover its potential benefits and mechanisms of
action, the best dosage, the best way togive the drugs, side
effects of adverse events, how it affects different groups of
people, how it interacts with other drugs and treatments,

and its effectiveness compared to other drugs. O
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DISCOVERY AND DEVELOPMENT
‘R&D In the laboratory

=Insight into various disease and design of products to
stop a/o reverse the effects of these conditions
»Testing molecular compounds

=Research on unanticipated effects of existing drugs

=Development of new technologies such as new
delivery modalities

O
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PRECLINICAL PHASE. '

*This preclinical phase of drug development has a high
rate of failure and involves the identification,
synthesis, and purification of a molecule and the
determination of potential safety and efficacy.

‘The practical application of basic science through
translational research leads to drug candidates that
undergo initial toxicology studies in nonhuman
animals.

*Positive results in the preclinical phase lead
manufacturers to filing an investigational new drug
application (IDA) with the FDA, which is a prerequisite
to testing any product in humans.



PRECLINICAL/NON- CLINICAL
STUDIES -

‘Non-clinical testing (laboratory
experimentation and animal investigation)
assesses the potential therapeutic effects of
a drug substance and demonstrates the
reasonable safety of a substance before it
can move to human studies.

‘It may also include long-term studies (e.q.,
reproductive and carcinogenicity studies)
that are conducted after the clinical trial is
initiated.

O



PRECLINICAL/NON- CLINICAL |
STUDIES -7

*Non-clinical studies must be conducted following Good
Laboratory Practices (GLP).

‘This phase of testing may include in vitro and in

vivo studies to research metabolism (pharmacodynamics
[PD] and pharmacokinetics [PK]), safety, toxicity,
dosage and efficacy.

Positive results in the preclinical phase lead
manufacturers to filing an investigational new drug
application with the FDA, which is a prerequisite to
testing any product in humans.

O



PRECLINICAL/NON- CLINICAL
STUDIES -7

Before Human Use, research to assess
potential causes of toxicity and serious harm

In Vitro Studies
In Vivo Studies



PRECLINICAL/NON- CLINICAL |
STUDIES -7

FDA requires good laboratory practices (GLP)

Components of GLP
=Study conduct
=Personnel
=Facilities
"Equipment
=Written protocols
=Operating procedures
=Study reports
=A system of quality assurance and oversight for each st@



CLINICAL RESEARCH '

dOnce drug safety is established in preclinical phase,
clinical research also known as clinical studies or trials are
conducted to establish efficacy

dIn designing clinical trials, developers have to consider
what they need to accomplish for each of the different
Clinical Research Phase

dInvestigational New Drug Process (IND) a process before
clinical trial research begins

O



INVESTIGATIONAL NEW DRUG
APPLICATION

The IND is the launching point for clinical investigations in
the United States and is an essential step along the path
toward getting a new drug on the market.

IND Application Must Include:

Animal study data and toxicology data

Manufacturing information

Clinical protocols (study plans)

-Data from any prior human research

‘-Information about the investigators

‘FDA IND Review Team and Study Approval O


https://www.nuventra.com/resources/blog/path-to-ind-study-design-and-dosing/
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CLINICAL TRIALS '

‘The objective of clinical trials is to evaluate the safety
and efficacy of a product in humans.

*A clinical program involves four phases and must
comply with regional requirements as well as Good
Clinical Practices (GCP).

‘Phases I to III are conducted to collect safety and
efficacy information in support of the licensing
application.

‘Phase IV is conducted post-marketing (i.e., once the
product reaches the market). O
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ROLES AND RESPONSIBILITIES
-Principal Investigator

*Also called PI

*The person(s) in charge of a clinical trial or a
scientific research grant.

*Prepares and carries out the clinical trial protocol
(plan for the study) or research paid for by the grant.

*Responsible for assuring compliance with applicable
University IRB policies and procedures, DHHS Federal
Policy Regulations, and FDA regulations and for the
oversight of the research study and the informed

consent process. O
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'ROLES AND RESPONSIBILITIES

*The place where a clinical trial or study
IS conducted, which must me criteria set
forth by regulatory agencies.

O
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'ROLES AND RESPONSIBILITIES

‘Sub-Investigators and Research Staff
Perform tasks as delegated by the
Principal Investigator but they do not
accept primary responsibility for the
research study

There may be a number of co-
Investigators supporting a PI.



SELECTION OF CLINICAL TRIAL |
PATIENTS L

‘Through clinical research, specific questions
related to a medical product are answered.

‘Through these answers, researchers decide who
qualifies to participate, how many people will be a
part of the study, how long the study will last, a
control group, how the drug will be administered,
what assessments will be conducted, and how the

data will be reviewed.



SELECTION OF CLINICAL
PATIENTS

>\Volunteer recruitment
=Qualified subjects

sInformed Consent

»*Declaration of Helsinki
»Inclusion Criterion

» Exclusion Criterion

TRIAL |
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PHASE I - HUMAN PHARMACOLOGY

‘Phase I starts with the initial administration of an
investigational product into humans (healthy
volunteers, or in patients if for the use of cytotoxic
drugs).

‘These studies usually have non-therapeutic
objectives.

‘The study design can be open and baseline-controlled
or may use randomization and blinding to improve the
validity of observations in the study.
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‘PHASE I - HUMAN PHARMACOLOGY

‘Phase I clinical trials may include:

« An estimation of the initial safety and tolerability,
including both single- and multiple-dose
administration

A pharmacokinetics [PK] study

Pharmacodynamics [PD] studies, and studies
relating drug blood levels to response (PK/PD
studies)

«Early measures of product activity
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PHASE I - HUMAN PHARMACOLOGY

Phase I Summary
Purpose: Safety and Dosage

«20-100 healthy volunteers or people with the
disease

«Study length usually several months
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*PHASE II - THERAPEUTIC EXPLORATORY, /I

v
o

‘Phase II explores the therapeutic efficacy in
patients, with the designs including concurrent
controls and comparisons with the baseline
status.

‘The patient population is normally selected with
narrow criteria.

A major objective is to determine the dose(s)
and regimen to support.

O
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PHASE II - THERAPEUTIC EXPLORATORY,

‘Phase II Summary
Purpose: Efficacy and adverse events

Up to several hundred subjects with the
disease

Several months to 2 years

~
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PHASE III TRIALS

‘Phase 3 trials—the large, randomized,
controlled clinical trials

-Other objectives may include:
-Potential study end point evaluations
*Therapeutic regimens

*Target populations (e.g., mild versus
severe disease)
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PHASE III - TRIALS.

‘Phase III Summary

Purpose: Efficacy and monitoring adverse
reactions

*300-3000 volunteer subjects who have the
disease

1 to 4 years

O



PHASE IV .

‘Post-market drug safety monitoring

‘The FDA reviews reports of problems
with drugs and can decide to add
cautions to the dosage or usage

information, as well as other measures
for more serious issues.



PHASE IV

‘Phase IV Summary
Purpose: Safety and efficiency

Several thousand volunteers who have the
disease

*Or individual adverse events reports by
prescribers
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RX PAD.

Non-Clinical Testing

Cost

\J
$800 Million

Compound Success Rate
5000 - 10 000 Screened

.

250 Enter Non-Clinical Evaluatio

v
5 Enter Clinical Testing

\J
3 Finish Clinical Testing

1 Approved
for Market

Years

14 16

\
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' DRUG DEVELOPMENT CHALLENGES

‘A lengthy process

‘A high degree of uncertainty that a
drug will actually succeed

‘Increasing costs and pressure on
pricing
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FDA DRUG REVIEW.

‘First, a pharmaceutical company submits
a drug application that the FDA evaluates
for affirmation of efficacy and safety are
called pivotal trials.

‘The FDA reviews the drug and approves
or rejects it.

‘Finally, an FDA advisory committee
provides their input.

\
l
/
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" NEW DRUG APPLICATION

The NDA is a formal request made by a Sponsor to market a
new drug in the United States. NDAs are typically regulated by
FDA’s Center for Drug Evaluation and Research (CDER).

NDA Application Must Include:

‘Proposed labeling

-Safety updates

*Drug abuse information

-Patent information

‘Process of patent extension

-Data from studies conducted outside of the US
‘Institutional review board compliance information

Direction for use O


https://www.nuventra.com/resources/blog/9-tips-for-preparing-a-successful-new-drug-application-nda/
https://www.fda.gov/about-fda/fda-organization/center-drug-evaluation-and-research-cder
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FDA DRUG REVIEW.

‘The goal of the FDA is person-centric: to ensure
that human drugs in the United States are
effective and reasonably safe.

*The Prescription Drug User Fee Act (PDUFA) was
developed to streamline the review process of

NDAs and BLAs

*Review deadlines are set by the FDA to accept or reject
applications by 10 months following submission for typical
applications.

«Or by 6 months for applications eligible for priority review.

*Drugs that may qualify for priority review must meet
significant therapeutic advancement criteria compared

with available treatments. O
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FDA DRUG REVIEW.

‘Following approval of a drug, the manufacturer
continues to monitor adverse effects and clinical
benefits, which may be formally evaluated through a
phase 4 clinical trial.

-Adverse events identified in a clinical setting by
physicians or patients are to be reported through the
FDA's Adverse Event Reporting System.

‘Underreporting is a serious concern, and as a result
a system called the Sentinel Initiative was developed
to ensure the ability to evaluate data from a large
number of individuals using electronic records,
insurance registries, and insurance claims.



FDA POST-MARKET DRUG
MONITORING

“Supplemental application
“INDs for marketed drugs
“*Manufacturer inspections
“Drug advertising
“*Generic Drugs
“*Biosimilars

“*Reporting Problems

s»Active Surveillance

SAFETY |

< 7
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ACCELERATED APPROVAL

*Accelerated Approval can be applied to promising therapies that treat
a serious or life-threatening condition and provide therapeutic benefit
over available therapies.

*This approach allows for the approval of a drug that demonstrates an
effect on a “surrogate endpoint” that is reasonably likely to predict
clinical benefit, or on a clinical endpoint that occurs earlier but may
not be as robust as the standard endpoint used for approval.

*This approval pathway is especially useful when the drug is meant to
treat a disease whose course is long, and an extended period of time
is needed to measure its effect.

-After the drug enters the market, the drug maker is required to
conduct post-marketing clinical trials to verify and describe the
drug’s benefit.

If further trials fail to verify the predicted clinical benefit, FDA may
withdraw approval. O



EXPEDITED PATHWAYS TO DRUG
DEVELOPMENT -

‘The Orphan Drug Act (1983) allows maximum flexibility
to the design of pivotal trials, including single-arm
studies and use of surrogate end points for drugs that
treat rare conditions

« Conditions with fewer than 200,000 individuals affected in the
United States
« Ex: Biallelic RPE65 mutation (cause of Leber's congenital amaurosis)

* To promote drug development for rare conditions, manufacturers
are also eligible for the Orphan Drug Act tax credit which covers
25% of research and development costs and access to grants and

additional market exclusivity



EXPEDITED PATHWAYS TO DRUG

DEVELOPMENT

‘Fast-track designation (1988) was develo

at the height of the AIDS crisis and may be

granted to drugs that fill an unmet clinica
need.

‘Drugs that may qualify include those for
conditions with no currently approved
treatment

*EX. Geographic atrophy

NI

ned

‘Drugs that receive this designation may be

approved without phase 3 clinical trials.

O



EXPEDITED PATHWAYS TO DRUG
DEVELOPMENT -

*Accelerated approval (1992) may be
granted to drugs based on evaluation of
surrogate end points in clinical trials that are
“reasonably likely to produce patient
benefit” in drugs that fill an unmet clinical
need for the treatment of serious conditions,
whllch can shorten the length of pivotal
trials

*Granted to drugs designed to treat serious
conditions when preclinical data indicate significant
improvement over current treatments.

O



EXPEDITED PATHWAYS TO DRUG
DEVELOPMENT -

*The 21st Century Cares Act was passed by
Congress in 2016 to accelerate drug discovery,
development, and delivery of new treatments for
patients in new ways, including allowing for the
modernization of clinical trial design and
incorporation of real-world or observational
evidence into the FDA’s decision-making process.

‘It emphasizes the use of the above pathways to
expedite drug development and includes 2 new
expedited development programs for biologics and

devices. O



APPLICATION

Application to the FDA for permission
to conduct clinical studies and transport
drugs across states

European Union

Phase 0 and 1 trials: small number
of healthy subjects, clarify pharmacology
and dose range

Phase |l trials: several hundred patients
with the target condition, to determine
dose/response relationship

Phase Il trials: several hundred to
several thousand patients to show
safety and efficacy

APPLICATION

Application within one or more states
of the European Union for approval to
conduct clinical studies; each state
designates its own regulatory body
that will carry out approvals

'

EMERGENCY USE AND ORPHAN DRUGS

“Orphan drug” applications: special approval
processes for drugs showing promise in
treating illnesses that affect fewer than
200,000 patients in the United States

EIND (Emergency drug application) process:
for life-threatening situations: shorter
process to IND approval; full IND approval
application process must be initiated, but
treatment can proceed after EIND approval

Treatment IND process: drug must be

in clinical trials and show promise for
treatment for life-threatening or serious
condition

Phase 0 and 1 trials: small number
of healthy subjects, clarify pharmacology
and dose range

Phase Il trials:several hundred patients
with the target condition, to determine
dose/response relationship

Phase Il trials: several hundred to
several thousand patients to show

safety and efficacy

EMERGENCY USE AND ORPHAN DRUGS

“Orphan drug” applications: special
consideration for drugs to treat conditions
experienced by < 1/50,000 patients annually

Emergency drug use provided for in life-
threatening situations: drug must be already
engaged in clinical trials

|

New Drug Application to the FDA

4 Pathways to Drug Approval

1. Centralized process through the EMA
for designated drugs

2. Application to the designated national
body within a single EU state

3. Mutual recognition: after approval in a
single state, application for mutual
recognition in all states via the EMA

4, Decentralized process: simultaneous
application in multiple EU states
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That's how a patient feels after a restiul
night's sleep provided by Quaalude-300
{methaquaions).
He wakes up alert and ready to face

the demands of the day (Quiglude
patients usually awaken easliy and

it dence of “han ... be-
cause he slept well all night (Quiiude
usually helps produce 6 to 8 hours of
restfulsieen) .. Landhedidn'thawetolie
awake for a long period of time befoce
he wen to sleep (Quaslyde can induco
sleep in 1010 30 minutes), Now the
physician has ong less tired, sleepy and
apprehensive patient to contend with,

Non-barbiturate Quiatude-300 Is
chemically unrolated to other sedative-
hypnotics. Its therapautic value has
been established in controlled clinical
studies and by wide usage of metha-
quatone throughout the world.

Side effects reported have beenmild,
transient, and have often proved to be
statisticatly insignificant when com-
pared toptacebo effects. (See brief sumr
mary on last page of advertisement.)

For thasa reasons, maybe the pre-
scribing physician stesps a little better,
100,

a non-barbiturate
—_— -

{methaqualone) =™ "™

WILLIAM 3. RORER, INC.
Fert Washingson, Pa. 19034
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The diagnosis of MBO A symotom profile of the hypeckinetic chid
| "

mmmm
in a treatment program lo' VB0

As 8 adjunct in a treatment
program for chiidren with MBD

ABBOTT INTROOUCES

lert

pemoinee =

Multi-clinkc study shows significant
Improvesent in chidren recelving Cylert The parameters of satety
- - 4 ot Cylert ..
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188...

des PLEX
to prevent ABORTION, MISC
PREMATURE LABOR

recommended for r
in ALL pregnancies . .

96 per cent live delivery with desPLEX

in one series of 1200 patients*—
— bigger and stronger bobies, too.”" '

No gastric or other side effects with desPLEX
— in either high or low dosage?*$

(Eoch desPLEX roblet starts with 25 mg. of diethylstilbestrol, U.S.P.,
which is then vitramicronized fo smooth and accelerate absorption and
octivity, A portion of this ultramicronized diethylstilbestrol is even in-
cluded in the tablet coating fo ossure prompt help in emergencie:
desPLEX toblets clso contoin vitamin C and certain members of the
vitamin B complex to oid detoxification in pregnancy ond the effectuc-
tion of estrogen.)
For further daota ond a generous
triol supply of desPLEX, write to
Madical Director

REFERENCES Am. L 0w, & Gyses. 451200, 1842
plawite, A N Y S0 3 Med. 50,3872, 1930

Seuth. M. J 451164 1952

of Tomes B2971. 1956 Am. ) Swn 8795, 1934

Mar. M. A €370, 1980, 43,323, 1933

GRA"T CHEM'CAI. COMPANY, |NC., Brooklyn 26, N.Y.
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“The clams were the only

ones that benefited from my arthritis.
Sorry guys, I'm back”

YVIOXX PROVIDES POWERFUL 24 HOUR RELIEF OF ARTHRITIS.

The Jens paca you foed, Whie 1000 everyday
viclorios you oan abieve. And VIQIOC
may 2elp. XX £ 8 prosceiption
esadicine for the relief of arthaitis pain
and iflses.

ONE PILL = ALL DAY AND
ALL MIGMY RECIEF.

You take VIOIOX oaly coce a day Just ooe
Etthe il can releve your pain and stiffoosy
alt day and ol night for a full 24 boure

YIOXE TARGETS A KEY ROUNCE
oF PAIN.

X specafically targets only the
COX-2 enayrow, which 1s & key soucce
of pain and Inflommation. [a clinieal
mudies, once-dally VIOXX effectively
reduced pain and stiffoess.

TAKE WITH OR WITHOUY FooD.
VIOXX down't teed 1o be taken with

food. So, yeu don’t have to werry abost
sehvedubing VIOXX around meals

YIOXK 15 NOY A NARCOYIC,

ONCE DALLY

IMPORYANY INFORMATION ABCUY
YIQRR-

People with allergic reactions, soch as
sathma, to Asparin or other arth
i abrridd net L VIOXX. B rase
SA00E, SerNOUS Mo probloms, yodl &y

bieedaag, can accor withoot warnieg

Tell your doctar if you have biver or
kidney disease, or » history of anging,
hoart astack, or a blocked anery in pour
heart, VIOXX cannes take the place

of a » for e o cwvention of beart
sitack or stroke. VEOXX abecid ot to
used by women in 181s pregnancy

VIOXX Bas been omxtensvely stodied

n;n'md o effocts included upper
ratory Anfection, dearrdea, nanses,

ansd bigh blosd prossure Regoet any

cnuses] symptosy to your decter,

FIND OUY IF YIOKK CAN MAKE A
DIFFERENCE IN YOUR LiFE.

Ask your doctor or healthcare
arv!ou woal abous VIOXX today.
Call L8OO-MERCK-50 for maore
uk’llllhh\.vx. £ VL Viexs.eom
Please seo the Paticnt Prodect
in ‘«1\- o for VIOXX on the sext
:.n.\l for additional information 1hat
=3 Do disorsod with your dector

(rofecoxib)

FOR EVERYDAY VICTORILS
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CONCLUSION .

‘Overall, the drug development cycle is complex,
yet important.

‘The goal of the whole process is for researchers
to determine if a drug is safe and effective as a
treatment for certain conditions.

‘But it is vital that biotechnology and
pharmaceutical companies come together to
consider the causes and trends that bring on
these various challenges in order to combat them
and introduce beneficial drugs in the supply
chain.

O



