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What WeWhat We’’ll Discuss Today ll Discuss Today ……

A summary of the drug approval process between:A summary of the drug approval process between:
The FDA (Food & Drug Administration) and Pharma/Biotech companiesThe FDA (Food & Drug Administration) and Pharma/Biotech companies

A clear pathway of how the process works:A clear pathway of how the process works:

PreClinicalPreClinical Approvals Approvals

Filing an INDFiling an IND

Phase 1Phase 1

Phase 2Phase 2

Phase 3Phase 3

Filing an NDAFiling an NDA

New Drug Approved for MarketingNew Drug Approved for Marketing

Q&AQ&A



What Is A Drug?

FDA definition:

A drug is an article (other than

food) intended for the use in

the diagnosis, cure, treatment

or prevention of disease in man

or other animals

As presented by:  Troy L. ZumBrunnen, As presented by:  Troy L. ZumBrunnen, PharmDPharmD, BCPP, BCPP

Clinical PharmacologyClinical Pharmacology

Solvay Pharmaceuticals, Inc.Solvay Pharmaceuticals, Inc.

REVIEW:REVIEW:



A Company’s perspective ….



From Science to Medicine:From Science to Medicine:

An Idea to Product ParadigmAn Idea to Product Paradigm

And then And then 

a miracle  happensa miracle  happens

The Scientific DiscoveryThe Scientific Discovery

New Treatments for New Treatments for 

Human DiseaseHuman Disease



The Facts About Drug ApprovalsThe Facts About Drug Approvals

The Federal Drug Administration (FDA)The Federal Drug Administration (FDA)

estimates that it takes approximately 8 estimates that it takes approximately 8 __ years years

to study and test a new drug before it can beto study and test a new drug before it can be

approved for the general public.approved for the general public.

This estimation includes:This estimation includes:

Early laboratory testingEarly laboratory testing

Animal testingAnimal testing

Clinical trials in human subjectsClinical trials in human subjects

Source:  Food & Drug Administration

              Center for Drug Evaluation & Review



Phases of Product DevelopmentPhases of Product Development

Additional post

marketing testing if

required by the FDA

Phase 1

Phase 2

Phase 3

Phase 4 

(if required)

1 Year

 2 Year 2 Year

2.5 Years
FDA

Review process/

Approvals

3 Years3 Years

Pre-Clinical 3-5 Years



It takes 12 years from bench to pharmacyIt takes 12 years from bench to pharmacy

Est. cost per drug:  1 BillionEst. cost per drug:  1 Billion

Product Development (continued)Product Development (continued)





Early Pre-Clinical ReviewsEarly Pre-Clinical Reviews

Drug Companies use animal testing to

measure:

•  How much of the drug is absorbed

   Into the blood

•  How it is broken down chemically

•  The toxicity of the drug

•  The time the drug and its

    metabolites are excreted from the body

The pharmacology/toxicology

review team is staffed

by pharmacologists

and toxicologists who:

•  Evaluate the results of animal

   Testing

•  determine the relation of the

    animal drug effects to 

    potential effects in humans

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



FDA Review of Pharmacology &FDA Review of Pharmacology &

Toxicology InformationToxicology Information

The Sponsor is required to submit specificThe Sponsor is required to submit specific

pharmacology and toxicology informationpharmacology and toxicology information

to the FDA to address:to the FDA to address:

Description of the pharmacologic effects andDescription of the pharmacologic effects and

MOA (mechanism of action of the drug inMOA (mechanism of action of the drug in

animals)animals)

Information on the absorption, distribution,Information on the absorption, distribution,

metabolism and excretion of the drugmetabolism and excretion of the drug

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Sponsor (Company)Sponsor (Company)

Submits Pre-Clinical Submits Pre-Clinical 

Data to the FDAData to the FDA

PRE-INDPRE-IND

MOAMOA ToxicologyToxicology

PharmacologyPharmacology

Sponsor submits data 

showing the drug is safe for 

use in small scale clinical studies

Compilation of non-clinical

data from past in vitro

laboratory or animal studies on 

the compound

Develop a pharmacological

profile of the drug

Determine the acute toxicity of the

drug in at least two species of

animals

Conduct short-term toxicity studies

ranging from 2 weeks to three

months
Note:  This is the minimum that the FDA will require be submitted for preclinical review

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Each review division employs a team of

chemists responsible for reviewing the

chemistry & manufacturing control sections

of drug applications.

Sponsors should describe any chemistry and

manufacturing differences between the drug

product proposed for clinical use and the

drug product used in the animal toxicology

trials that formed the basis for the sponsor’s

conclusion that it is safe to proceed with the

proposed clinical study.

FDAFDA

Chemistry & Manufacturing Review TeamChemistry & Manufacturing Review Team

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Sponsor (Company)Sponsor (Company)

Submits Pre-Clinical Submits Pre-Clinical 

Data to the FDAData to the FDA

PRE-INDPRE-IND

MOAMOA

ToxicologyToxicology

PharmacologyPharmacology

PATHWAY TO APPROVALPATHWAY TO APPROVAL



INDIND

IInvestigational nvestigational NNew ew DDrugrug



Investigational New Drug ApplicationInvestigational New Drug Application

(IND)(IND)

What is an IND?What is an IND?

An IND is the result of a successfulAn IND is the result of a successful
preclinical development program.preclinical development program.

It is the vehicle through which the sponsorIt is the vehicle through which the sponsor
(company) advances to the next stage of(company) advances to the next stage of
drug development (known as clinical trials)drug development (known as clinical trials)
in human subjects.in human subjects.

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



What Data Should the Sponsor (Company) ProvideWhat Data Should the Sponsor (Company) Provide

To The FDA In Order To File For An IND?To The FDA In Order To File For An IND?

Animal Pharmacology & Toxicology StudiesAnimal Pharmacology & Toxicology Studies

This is the preclinical data to permit an assessment as toThis is the preclinical data to permit an assessment as to
whether the product is reasonably safe for initial testing inwhether the product is reasonably safe for initial testing in
humanshumans

Manufacturing InformationManufacturing Information

Information pertaining to the composition, manufacture,Information pertaining to the composition, manufacture,
stability and controls used for manufacturing the drugstability and controls used for manufacturing the drug
substance and the drug product.substance and the drug product.

This information is assessed as to ensure the company canThis information is assessed as to ensure the company can
adequately produce and supply consistent batches of theadequately produce and supply consistent batches of the
drug.drug.

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Clinical Protocols and Investigator InformationClinical Protocols and Investigator Information

 Detailed protocols for proposed clinical trials Detailed protocols for proposed clinical trials

 Any risks associated with the initial phase trials Any risks associated with the initial phase trials

Information on the qualifications of clinicalInformation on the qualifications of clinical
investigators (professionals) who will oversee theinvestigators (professionals) who will oversee the
administration of the experimental compoundadministration of the experimental compound

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review

What Data Should the Sponsor (Company) ProvideWhat Data Should the Sponsor (Company) Provide

To The FDA In Order To File For An IND? To The FDA In Order To File For An IND? (continued)(continued)



During the IND Review Process:During the IND Review Process:

CDER (Center for Drug Evaluation and Research, Department ofCDER (Center for Drug Evaluation and Research, Department of
the FDA), may request meetings with the Company (Sponsor)the FDA), may request meetings with the Company (Sponsor)

Through the course of reviewing an application, CDER usuallyThrough the course of reviewing an application, CDER usually
communicates often with sponsors about:communicates often with sponsors about:

Scientific, medical and procedural issues that may arise duringScientific, medical and procedural issues that may arise during
the review processthe review process

–– These communications may be:These communications may be:

By PhoneBy Phone

Letters/faxesLetters/faxes

Face-to-face meetingsFace-to-face meetings

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Medical / clinical reviewers, often called medical officers areMedical / clinical reviewers, often called medical officers are
responsible for:responsible for:

Evaluating the clinical sections of submissionsEvaluating the clinical sections of submissions

Safety of the clinical protocols in an INDSafety of the clinical protocols in an IND

Results of the testing submitted in the NDA (new drugResults of the testing submitted in the NDA (new drug
application)application)

Clinical reviewers take the Clinical reviewers take the ““lead rolelead role”” in the IND or NDA review in the IND or NDA review
which will formulate the overall basis for a recommendedwhich will formulate the overall basis for a recommended
Agency action on the applicationAgency action on the application

Responsible for synthesizing the results of the animalResponsible for synthesizing the results of the animal
toxicologytoxicology

Human pharmacologyHuman pharmacology

Clinical reviewsClinical reviews

The The FDAFDA Review Team Review Team

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Conclusion of Conclusion of CDERCDER’’ss Review & Review &

Process of notification to SponsorProcess of notification to Sponsor

NOT APPROVAL LETTERNOT APPROVAL LETTER
Lists the deficiencies in the application and why theLists the deficiencies in the application and why the

Application cannot be approvedApplication cannot be approved

APPROVABLE LETTERAPPROVABLE LETTER
Signals that, ultimately the drug can beSignals that, ultimately the drug can be

Approved.  Lists minor correctableApproved.  Lists minor correctable

Deficiencies (often labeling changes andDeficiencies (often labeling changes and

Possibly requests commitment to do post-Possibly requests commitment to do post-

Approval studies)Approval studies)

APPROVAL LETTERAPPROVAL LETTER
States that the drug is approved!States that the drug is approved!

May follow an approvable letter,May follow an approvable letter,

But can also be issued directlyBut can also be issued directly

Dear
Sponsor:

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



FDAFDA
INDIND

APPROVALAPPROVAL



Sponsor (Company)Sponsor (Company)

Submits Pre-Clinical Submits Pre-Clinical 

Data to the FDAData to the FDA

PRE-INDPRE-IND

MOAMOA

ToxicologyToxicology

PharmacologyPharmacology

Phase  1 Studies BeginPhase  1 Studies Begin

(Determines (Determines metabolizationmetabolization

And excretion of the drug)And excretion of the drug)

Approval by FDAApproval by FDA

To enter Phase 1?To enter Phase 1?

        If yes         If yes ……..

PATHWAY TO APPROVALPATHWAY TO APPROVAL



Phase 1 StudiesPhase 1 Studies

Phase I studies usually include from 20 Phase I studies usually include from 20 –– 80 80

patients or healthy volunteer subjectspatients or healthy volunteer subjects

The studies are designed to:The studies are designed to:

Determine the metabolic and pharmacologic actionsDetermine the metabolic and pharmacologic actions

of the drug in humansof the drug in humans

Side effects associated with increasing dosesSide effects associated with increasing doses

To gain early evidence on the effectiveness of theTo gain early evidence on the effectiveness of the

drugdrug

Evaluate drug metabolism and Mechanism of ActionEvaluate drug metabolism and Mechanism of Action

in humansin humans

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review





Sponsor (Company)Sponsor (Company)

Submits Pre-Clinical Submits Pre-Clinical 

Data to the FDAData to the FDA

PRE-INDPRE-IND

MOAMOA

ToxicologyToxicology

PharmacologyPharmacology

Phase  1 Studies BeginPhase  1 Studies Begin

(Determines (Determines metabolizationmetabolization

And excretion of the drug)And excretion of the drug)

Phase 2 Studies BeginPhase 2 Studies Begin

(Determines effectiveness of(Determines effectiveness of

the drug in people with a diseasethe drug in people with a disease

or condition vs. those or condition vs. those 

Patients on a similar treatmentPatients on a similar treatment

(placebo or a different drug)(placebo or a different drug)

Approval by FDAApproval by FDA

To enter Phase 1?To enter Phase 1?

        If yes         If yes ……..

Begin Phase 2Begin Phase 2

If toxicity / safetyIf toxicity / safety

Are acceptable inAre acceptable in

Phase 1Phase 1

PATHWAY TO APPROVALPATHWAY TO APPROVAL



Possible Delays in the Approval Process?Possible Delays in the Approval Process?

FDA issues a clinical hold on the programFDA issues a clinical hold on the program

An order issued by the FDA to the applicant of an IND to delay aAn order issued by the FDA to the applicant of an IND to delay a
proposed clinical investigation or to suspend an ongoing clinicalproposed clinical investigation or to suspend an ongoing clinical
investigationinvestigation

Complete Clinical HoldComplete Clinical Hold::

A delay or suspension of all clinical work requested under anA delay or suspension of all clinical work requested under an
IND.  However IND.  However ……..

–– The FDA and sponsor have 30 days to agree on anThe FDA and sponsor have 30 days to agree on an
alternative protocolalternative protocol

Partial Clinical HoldPartial Clinical Hold::

A delay or suspension of only part of the clinical workA delay or suspension of only part of the clinical work
requested under the IND (specific protocol or part of arequested under the IND (specific protocol or part of a
protocol is not allowed to proceed)protocol is not allowed to proceed)



Timing of Clinical Hold Delays?Timing of Clinical Hold Delays?

There is a 30 day response time from theThere is a 30 day response time from the
sponsor after receiving a full or partial clinicalsponsor after receiving a full or partial clinical
hold from the FDAhold from the FDA

The FDA is required by the Modernization Act to
respond in writing to the applicant within 30
calendar days after receipt of the applicant’s
complete response to a clinical hold



Phase 2 StudiesPhase 2 Studies
Phase 2 studies usually include several hundred patientsPhase 2 studies usually include several hundred patients
or healthy volunteer subjectsor healthy volunteer subjects

Testing in a larger group to assess clinical efficacy andTesting in a larger group to assess clinical efficacy and
to continue Phase 1 assessmentto continue Phase 1 assessment

Phase 2 include:Phase 2 include:

Early controlled clinical studies conducted to obtainEarly controlled clinical studies conducted to obtain
preliminary data on effectiveness of the drugpreliminary data on effectiveness of the drug

To determine the particular To determine the particular indication(sindication(s) in patients) in patients
with the disease or conditionwith the disease or condition

Determines the common short-term side effects andDetermines the common short-term side effects and
risks associated with the drugrisks associated with the drug

These studies are usually well-controlled and closelyThese studies are usually well-controlled and closely
monitoredmonitored

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Institutional Review BoardsInstitutional Review Boards

Under FDA regulations, an Under FDA regulations, an Institutional Review BoardInstitutional Review Board is is
a group that has been formally designated to review anda group that has been formally designated to review and
monitor biomedical research involving human subjects.monitor biomedical research involving human subjects.

In accordance with FDA regulations, an IRB has theIn accordance with FDA regulations, an IRB has the
authority to:authority to:

ApproveApprove

Review modificationsReview modifications

Disapprove researchDisapprove research

The purpose of the IRB review is:The purpose of the IRB review is:

To assure that appropriate steps are taken to protectTo assure that appropriate steps are taken to protect
the rights and welfare of humans participating asthe rights and welfare of humans participating as
subjects in the researchsubjects in the research

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review





Phase 3 StudiesPhase 3 Studies

Studies begin if evidence of effectivenessStudies begin if evidence of effectiveness
is shown in Phase 2is shown in Phase 2

This is a data gathering study to show thatThis is a data gathering study to show that
the drug is safe and effective in differentthe drug is safe and effective in different
populations, using different dosespopulations, using different doses

The number of subjects usually rangesThe number of subjects usually ranges
from several hundred to about 3,000from several hundred to about 3,000
people or in some cases, even morepeople or in some cases, even more

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Phase 3 StudiesPhase 3 Studies
Phase 3 studies are expanded controlled andPhase 3 studies are expanded controlled and
uncontrolled trials.uncontrolled trials.

These are performed after preliminary evidenceThese are performed after preliminary evidence
suggesting effectiveness and safety of the drug hassuggesting effectiveness and safety of the drug has
been obtained in Phase 2been obtained in Phase 2

Evaluation of the overall benefit-risk relationship of theEvaluation of the overall benefit-risk relationship of the
drug is determineddrug is determined

The study also provides adequate basis for gathering theThe study also provides adequate basis for gathering the
resultsresults

Phase 3 studies usually include several hundred toPhase 3 studies usually include several hundred to
several thousand peopleseveral thousand people

In both Phase 2 and Phase 3, CDER can impose aIn both Phase 2 and Phase 3, CDER can impose a
clinical hold if a study is unsafe or is clearly deficient inclinical hold if a study is unsafe or is clearly deficient in
design in meeting its stated objectivedesign in meeting its stated objective



Sponsor (Company)Sponsor (Company)

Submits Pre-Clinical Submits Pre-Clinical 

Data to the FDAData to the FDA

PRE-INDPRE-IND

MOAMOA

ToxicologyToxicology

PharmacologyPharmacology

Phase  1 Studies BeginPhase  1 Studies Begin

(Determines (Determines metabolizationmetabolization

And excretion of the drug)And excretion of the drug)

Phase 2 Studies BeginPhase 2 Studies Begin

(Determines effectiveness of(Determines effectiveness of

the drug in people with a diseasethe drug in people with a disease

or condition vs. those or condition vs. those 

Patients on a similar treatmentPatients on a similar treatment

(placebo or a different drug)(placebo or a different drug)

Phase 3 BeginsPhase 3 Begins

(Gathers more information about(Gathers more information about

Safety and effectiveness, studies Safety and effectiveness, studies 

different populations and dosagesdifferent populations and dosages

In combination with other drugsIn combination with other drugs

Approval by FDAApproval by FDA

To enter Phase 1?To enter Phase 1?

        If yes         If yes ……..

Begin Phase 2Begin Phase 2

If toxicity / safetyIf toxicity / safety

Are acceptable inAre acceptable in

Phase 1Phase 1

PATHWAY TO APPROVALPATHWAY TO APPROVAL



NDANDA

NNewew  DDrugrug  AApplicationpplication



New Drug Application - NDANew Drug Application - NDA

At the successful completion of Phase 3, a drugAt the successful completion of Phase 3, a drug

sponsor requests the FDA to consider approvingsponsor requests the FDA to consider approving

a new drug for Marketing in the United Statesa new drug for Marketing in the United States

An NDA includes:An NDA includes:

All animal and human dataAll animal and human data

Analysis of these dataAnalysis of these data

Behavior of drug in the bodyBehavior of drug in the body

Manufacturing of the drugManufacturing of the drug

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



The FDA has 60 days to make a decision onThe FDA has 60 days to make a decision on
whether the drug should be filed for furtherwhether the drug should be filed for further
reviewreview

However, an application can be refused by theHowever, an application can be refused by the
FDA if incompleteFDA if incomplete

The NDA must provide all relevant data andThe NDA must provide all relevant data and
information that a sponsor has collected duringinformation that a sponsor has collected during
the productthe product’’s research & developments research & development

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



What information is required by the FDAWhat information is required by the FDA

for an NDA Submission?for an NDA Submission?
(note:  this may vary with each drug submission)(note:  this may vary with each drug submission)

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review

IndexIndex

SummarySummary

Chemistry, Manufacturing & ControlChemistry, Manufacturing & Control

Samples, Methods Validation Packaging andSamples, Methods Validation Packaging and
LabelingLabeling

Non-clinical Pharmacology and ToxicologyNon-clinical Pharmacology and Toxicology

Human Pharmacokinetics & BioavailabilityHuman Pharmacokinetics & Bioavailability

Clinical DataClinical Data

Safety Update ReportSafety Update Report

Case Report TabulationsCase Report Tabulations

Case Report FormsCase Report Forms

Patent CertificationPatent Certification

Patent InformationPatent Information

Other InformationOther Information



CDER classifies new drug applications with aCDER classifies new drug applications with a

code that reflects the following:code that reflects the following:

Type of drug being submitted and use intendedType of drug being submitted and use intended

1.1. New Molecule EntityNew Molecule Entity

2.2. New Salt of Previously Approved DrugNew Salt of Previously Approved Drug

3.3. New Formulation of Previously Approved DrugNew Formulation of Previously Approved Drug

4.4. New Combination of Two or More DrugsNew Combination of Two or More Drugs

5.5. Already Marketed Drug ProductAlready Marketed Drug Product

6.6. New Indication (claim) for already marketed drug (thisNew Indication (claim) for already marketed drug (this
includes switch in marketing status from prescription toincludes switch in marketing status from prescription to
OTC)OTC)

7.7. Already marketed drug product Already marketed drug product –– not previously not previously
approved NDAapproved NDA

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



Each classification is coded with a reviewEach classification is coded with a review

prioritypriority

StandardStandard

Review for drugs similar to currently availableReview for drugs similar to currently available

drugs on the marketdrugs on the market

PriorityPriority

Review for drugs that represent significantReview for drugs that represent significant

advances over existing treatmentsadvances over existing treatments

Source:  Food & Drug Administration (www.fda.gov)

              Center for Drug Evaluation & Review



NDA StatisticsNDA Statistics

After the sponsor (company) has submitted anAfter the sponsor (company) has submitted an

NDA to the FDA, the NDA must contain:NDA to the FDA, the NDA must contain:

Scientific information gathered by the companyScientific information gathered by the company

Data and files that support the drug demonstratesData and files that support the drug demonstrates

safety and effectivenesssafety and effectiveness

NDANDA’’ss size:  100,000+ pages size:  100,000+ pages

The FDA is allowed six (6) months to review an NDAThe FDA is allowed six (6) months to review an NDA

For some medicines, the FDA requires additionalFor some medicines, the FDA requires additional

studies (Phase IV) to evaluate long-term effects.studies (Phase IV) to evaluate long-term effects.



NDA StatisticsNDA Statistics

After the sponsor (company) has submitted an NDA toAfter the sponsor (company) has submitted an NDA to
the FDA, the NDA must contain:the FDA, the NDA must contain:

Scientific information gathered by the companyScientific information gathered by the company

Data and files that support the drug demonstrates safety andData and files that support the drug demonstrates safety and
effectivenesseffectiveness

NDANDA’’ss size:  100,000+ pages, Labeling review must be justified size:  100,000+ pages, Labeling review must be justified
by data and results submitted in the NDAby data and results submitted in the NDA

The FDA is allowed six (6) months to review an NDAThe FDA is allowed six (6) months to review an NDA

For some medicines, the FDA requires additional studies (PhaseFor some medicines, the FDA requires additional studies (Phase
IV) to evaluate long-term effects.IV) to evaluate long-term effects.

If after review and approval by the FDA If after review and approval by the FDA …….. THEN.. THEN





Q&AQ&A


