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e Pharmaceutical development

New drug development and approval
process

CLINICAL TRIALS REVIEW/APPROVAL PROCESS
m M m New drug FDA approval
application review results

Clinical trials test Clinical trials test Clinical trials test
INVESTIGATIONAL NEW for safety and for efficacy in the for efficacy in the Once the drug has FDA either
DRUG APPLICATION dosing ranges. patients that the drug patients that the drug successfully completed approves or
No. of patients: is intended is intended to treat. the phase lll trials, the denies approval for
20 to 80 to treat. No. of patients: manufacturer generally the drug or biologic
Describes,the e No. of patients: hundreds to submits a new drug for marketing and
manufacturer’s plans PP y application to FDA. sales in the U.S.
for testing the drug In moved to phase Il a few dozen to thousands :
ciinical t1ale. hundreds Approximately 58.1% Approximately 85.3% (T
if approved by FDA, Approximately 30.7% moved to the new drug are approved

the manufacturer moved to phase Il application process
becomes the sponsor ‘ ‘
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* New medicines can take upwards of 12 years and costs 52.6 billion
(Phrma, 2015). The first milestone for any new drug occurs during the
research and discovery phase. Some form of experimentation in an
R&D lab leads to the development of an active pharmaceutical
ingredient (API) that may have therapeutic activity in the human
body. If the active ingredient is believed to have real potential, the
drug moves into the development stage.

* This early stage of development involves what is known as "preclinical
testing," and is carried out in laboratories and animal testing facilities.
If the drug performs well during this stage, the company can file an
Investigational New Drug Application (IND) with the FDA to request
permission to begin testing on human subjects. There are three major
phases a drug must pass through during human subject testing
(clinical studies). If the drug passes through clinical studies
successfully, the company can then submit a New Drug Application
(NDA) to the FDA seeking approval to market the new
product.

New drug development and approval process

3 : Clinical trials Post-marketin
Preclinical testing FDA 2 g
research and development surveillance
Synthesis Phase | Review and approval | Phase IV L
— Identify a lead compound — Healthy volunteers (20-80) — Postmarketing testing
h N — Safety profiles — Report adverse effects
C ara_cmnl‘mjmn — Drug tolerance — Report product defects
— Physicochemical properties
Phase 11

Toxicity and bioactivity DL ok A
= " ¥ — Patients { o

D yitro (cell cultare) — Controlled, randomized trials
— Double-blinded

— Short-term side effects

— In vivo (short term)
— ADME/Tox

— Decision on final dosage form

Phase 111

Patients (1000-3000)

— Expanded and uncontrolled
trials

— Monitor adverse reactions

— Confirm effectiveness

— Decision on physician labeling

Average 3.5 years 1.5+2 +4=7.5 years 6—10 months
Evaluation of thousands <1% Enter trials 1 Approved
of compounds
IND submission NDA filing r NDA approval

Time course for the development of a new drug ( slide credit : Dr. Isra Dmour)
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An example of Organizational Chart for a
Jordanian Pharmaceutic<§>l manufacturing company

Technical Manager

IT Manager

Manufacturing process
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