THe DruG Discovery, DEVELOPMENT AND APPROVAL PROCESS

It takes 10-15 years on average for an experimental drug to travel from the lab to L5, patients. Onby five in 5,000
compounds that enter prechinical testing make it to human testing, Onhe of these five tested in people is approved.
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THE DRUG DEVELOPMENT AND APPROVAL PROCESS

The LLS. system of new drug approvals is perhaps
the most rigoraus in the world.

1t takes 10-15 vears, on average, for an experimental
drug to travel from lab to LLS, patients, according to
the Tufts Center for the Study of Drug Development,
based on drugs approved from 1994 through 1998,
Oinly five in 5,000 compounds that enter preciinical
testing make it to human testing. And only one of those
five is approved for sale,

Oin average, it costs a company $1.3 billion to get
ane new medicing from the laboratory to U5, patients,
according to a 2007 study by the Tufts Center for the
Study of Drug Development.

Cnce a new compound has been (dentified in the
labaratary, medicines are developed as follows:

Preclinical Testing. A pharmaceutical company con-
ducts laboratory and ammal studies to show biclogical
activity of the compound against the targeted disease,
and the compound is evaluated for safety.

Investigational New Drrug Application {IND). After
completing preclinical testing, a company files an IND
with the LL5. Food and Drug Administration (FOA] 1o
begin to test the drug in people. The IND becomes
effective if FDA does not disapprove it within 30 days.
The IND} shows resulis of previous experiments; how,
whete and by whom the new studies wilf be conducted;
the chemical structure of the compound; how it is
thought e waork in the body, any toxic effecis found
in the animal studies: and how the compound is man-
ufactured. All clinicat trials must be reviewed and
approved by the Institutional Review Board (tRB)
where the trials will be conducted. Progress reports

on clinical trials must be submitted at least annually
to FOVA and the IRE.

Clintcal Trials, Phase |, These tests involve about 20
te 100 normal, bealthy volunteers, The tests study a
drug’s safety profile, including the safe dosage range.
The studies also determine how a drug is absorbed,
distributed, metabolized, and excreteg as well as the
duration of its acticn,

Clinical Trials, Phase 1. In this phase, controlled
trials of approximately 100 to 500 volunteer patients
{people with the disease} assess a drug's effectiveness.

Clinical Trials, Phase 1. This phase usually involves
1,000 to 5,000 patients in clinics and hospitals.
Physicians monitar patients closely to confirm efficacy
and identify adverse events.

New Drug Application (NDA)/ Biologic License
Application (BLA). Following the completion of ail
three phases of clinical trials, a company analyzes alt
of the data and files an NDA or BLA with FDA if the
data successfuily demonstrate both safety and effec-
tiveness. The applications contain abl of the scientific
information that the company has gathered.
Applications typically run 100,000 pages or more,
The average review time for the 24 new therapeutics
approved by the FEA in 2008 was 17.8 months,

Approval. Once FDA approves an NDA or BLA, the
new medicing becomes avaitable for physicians to
prescrine, A company must continue to submit periodic
repors to FDA, including amy cases of adverse reactions
and appropriate quality-contral records. For same
medicines, FDA reguires additional trials {(Phase V) to
avaluate long-term effects.

Discovering and developing safe and effective new
medicines is a long, difficult, and expensive process,
Pharmaceuticatl companies invested an astimated
$65.2 billign in research and development In 2009,
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