
FDA – and Medical Devices 

The Food and Drug Administration (FDA) is an agency of the 

United States Department of Health and Human Services and is 

responsible the safety regulation of most types of foods, 

dietary supplements, drugs, vaccines, biological medical products, 

blood products, medical devices, radiation-emitting devices, veterinary 

products, and cosmetics. 



History of Protections for Research Subjects

• Nazi Experiments in 1930s-40s: 

• Most progressive Health Programs & Research esp in 

    Battlefield Medicine

• ‘LACK OF EQUAL CONCERN FOR ALL’

    – MAJOR FLAW

• Led to the ‘The Doctors Trial’ (1946-49)



NUREMBERG CODE –10 PRINCIPLES

MODERN ERA OF SUBJECTS RIGHTS DATES FROM THIS DOCUMENT

• Voluntary Consent

• Prior Animal Research

• Avoid unnecessary suffering

• Should yield ‘Fruitful Results’

• ‘Death’ cannot be an ‘expected outcome’

• Risk/Benefit Analysis

• Adequate facilities

• Scientifically qualified investigators

• Subjects’ right to withdraw

• Should stop experiment when appropriate



Declaration of Helsinki 1964
World Medical Association – 1st statement of ethical 

principles to be applied to research involving humans.

• interests of the subjects must always prevail over interests of science/society

• Research must conform to accepted scientific principles 

• Research must be conducted by qualified persons

• Research must have importance proportionate to inherent risk

      (risks acceptable given the benefits to individuals)

• Safeguard subjects’ integrity & privacy

• Abstain unless hazards are predictable

• Present results accurately in publications

• Inform subjects of their right to withdraw

• Obtain true informed consent from the subject or legal guardian

• Statement that in compliance with Declaration of Helsinki



Harvey Wiley

‘Father of the Food and Drugs Act’ and the ‘Crusading 
Chemist’

FDA 1906-1938



A Public Outcry for a New Law
• Upton Sinclair’s book,  The 
Jungle, drew attention to 
adulterated meat

• Meat sales dropped by 1/3

• Roosevelt was persuaded to 
sign Pure Food and Drugs Act 
on June 30, 1906 along with the 
Meat Inspection Act

• 1906 Act transformed a 
scientific bureau into a 
regulatory agency that would 
become FDA



Federal Food, Drug, and 

Cosmetic Act 1938

• Pre-market safety approval of all new drugs

• Prohibited false therapeutic claims for drugs

• Drugs labeled with adequate directions for safe 

use

• Food standards “in the interests of consumers”

• Cosmetics and medical devices under FDA’s 

jurisdiction



LEGISLATIVE MILESTONES (IN USA)
• 1848 – Drug Importation Act 

    (to stop entry of adulterated drugs from overseas – indigenous OK)

• 1906 – Food & Drugs Act:prohibited interstate commerce of above

• 1912- Sherley Amendment: prohibits false therapeutic claims

• 1937- Sulfailamide elixir kills 107- need to establish ‘safety’ before marketing

• 1938 – Food, Drug & Cosmetic Act: New drugs to be shown safe “ “

•                                                        : Safe tolerances be set for drugs/poisons

•                                                        : Factory inspections & seizures/closures

•                                                        : Stds for identity, quality & containers 

•                                                        : gave FDA some teeth to enforce               
                                        

• 50-60 – Thalidomide Disaster

• 1962 Kefauver-Harris amendments: subjects informed of exptl nature

•                                                         : Informed consent to be obtained

•                                                        : Efficacy +Safety proven before mkting



THALIDOMIDE DISASTER
• Was approved as sedative for elderly pts in Europe

• FDA submission were under review in USA

• ‘samples’ sent to US doctors

• Pts not informed that drug was investigational in US

    (no regulation to do so – at that time, in US)

• Resulted in extreme fetal damage ‘phecomalia’

• Halted FDA review – led to Kefauer-Harris amendments 1962 

     - SUBJECTS MUST BE INFORMED OF EXPERIMENTAL NATURE
      - INFORMED CONSENT MUST BE OBTAINED

      - BOTH SAFETY & EFFICACY MUST BE PROVEN FOR MARKETING IN USA

     (to FOOD, DRUG & COSMETIC ACT OF 1938)



http://newsimg.bbc.co.uk/media/images/40700

000/jpg/_40700259_freddienude203.jpg

http://teratology.org/ifs/thalidomidecollage1.jpg

http://colossus.cem.umass.edu/genchem/chem1

02/Articles/Article_Images/thalid2.jpg



    Dr. Frances Kelsey   
– stalled Chemie Gruenenthal and 

    William S. Merrell Company
• did not trust their claims of 100% safety
• Thalidomide was top selling drug in 

   1961 in UK & Germany

http://www2.uah.es/vivatacadenia/

imaages/n40/thalidomida/imagesn11.jpg

Thalidomide, a sedative that was never approved in this country,

 produced thousands of grossly deformed newborns in Western 

Europe. Dr. Francis Kelsey, an FDA medical officer, is credited 

with keeping the drug off the U.S. market, and increasing public

 support for stronger drug regulation.   She is shown here with 

President Kennedy awarding her the Civilian Medal of Honor, 

the highest civilian award in the government.



• 1970 – FDA requires first Patient Package Insert

• 1972- Over-the-counter Drug Review

• 1976- Medical Device Amendments

    Effectiveness & Safety of Devices

             Some require ‘pre-market approval’

             Others require performance standards

Other milestones at 
http://www.fda.gov/opacom/backgrounders/miles.htm

LEGISLATIVE MILESTONES (IN USA)



THE INFAMOUS TUSKEGEE STUDY (1932-1972) :           

       a US government-funded project

‘poor African-American men with syphilis were studied 

over four decades without being provided treatment’ 

– to study the effects of late syphilis (when curative 

treatment with penicillin was already available from 1940s)



BELMONT REPORT – in 70s

• Regulatory response to the Tuskegee trials

• Ethical principles form basis of regulations:

• RESPECT FOR PERSONS: limited autonomy in vulnerable populations requires        
                     increased protection. Ex: children, prisoners, pts 

with      diminished  capacity, drug company employees

   -  BENEFICENCE:  FIRST DO NO HARM (Maximize benefits, minimize risks/discomforts)

   -  JUSTICE:  Not to single out groups for study esplly if not likely to receive benefit

                         Not to deny potential benefits to certain classes, races/economic gps

                         Choose subjects/gps based on ability to bear the burden



US FEDERAL REGULATIONS  (CFRs)

• Based on principles of  the Belmont Report

• Protection of human subjects

• Govern the way drugs, biologics & devices are used in clinical research

• Describe the interactions between research organizations and the Govt to obtain approval for 
sale in the USA.

• CFR: Code of Federal Regulations: enacted not by legislation

• Proposed regulations published in Federal Registry…comment accepted for 3 months

• Final Regulations in the CFR

•     Part 50: Protection of Human Subjects

•                 : Informed Consent

•    Part 56: IRBs

•    Part 312: IND Regulations

•    Part 11: Electronic Records & Signatures

•    Part 314: NDAs

•    Part 812: Medical Devices

•    Part 600: Biologics 

     “Regulations tell you what you are required to do by law.    
         Guidelines tell you the best way to do it”



Significant Milestones in Food and Drug Law
• Biologics Control Act of 1902

• Pure Food and Drugs Act of 1906

• Federal Food, Drug and Cosmetic Act of 1938

• Durham-Humphrey Amendment of 1951

• Food Additives Amendment 1958

• Kefauver-Harris Drug Amendments of 1962

• Animal Drug Amendments of 1968

• Medical Device Amendments of 1976

• Infant Formula Act of 1980

• Nutrition Labeling and Education Act of 1990

• Dietary Supplement Health Education Act of 1994

• Bioterrorism Act of 2002
Food Allergen Labeling and Consumer Protection Act of 2006



FDA – what does it do?
• Promotes/protects the health of the US public by ensuring the safety (and 

effectiveness) of: 

– food

– drugs

– medical devices

– radiation-emitting products

– animal feed, veterinary drugs and devices

– vaccines, transplant tissues, blood products

– cosmetics

• Evaluates new devices for marketing

• Monitors devices already on the market 

• Acts against firms that violate the law 

• Performs research and develops standard testing methods 

• Educates professionals and consumers on safe use of devices



FDA – What it does not do

1. test new medical devices; manufacturers do 

2. clear promotional materials for marketing

3. regulate medical procedures/how doctors use devices



FDA

5600 Fishers Lane, 

Rockville, Maryland

CDER

Drugs

CBER

Biologicals

CDRH

 Devices
CVM

Vet

CFSAN

Food

District Offices with 

Science, Compliance, Investigations & Admin functions

CDER-   Center for Drug Evaluation and Research

CBER-   Center for Biologics Evaluation and Research

CDRH-   Center for Devices and Radiological Health

CFSAN- Center for Food Safety and Applied Nutrition

CVM-     Center for Veterinary Medicine



FDA – a regulatory agency

•  CFSAN - Foods & Cosmetics - CFR 100

•  CDER – Drugs                        - CFR 200

•  CVM - Vet Med & Vet Devices- CFR 500

•  CBER - Blood & Biologics       - CFR 600

•  CDRH - Devices & Rad Health- CFR 800



CDRH - Medical Devices 

and radiation-emitting devices

• The Center for Devices and Radiological Health (CDRH) is the branch of the 
FDA responsible for the premarket approval of all medical devices, as well as 
overseeing the manufacturing, performance and safety of these devices. The 
definition of a medical device is given in the FD&C Act, and it includes 
products from the simple toothbrush to complex devices such as implantable 
brain pacemakers. The CDRH also oversees the safety performance of non-
medical devices which emit certain types of electromagnetic radiation. 
Examples of CDRH-regulated devices include cellular phones, 
airport baggage screening equipment, television receivers, microwave ovens, 
tanning booths, and laser products.

• CDRH regulatory powers include the authority to require certain technical 
reports from the manufacturers or importers of regulated products, to require 
that radiation-emitting products meet mandatory safety performance 
standards, to declare regulated products defective, and to order the recall of 
defective or noncompliant products. The CDRH also conducts limited 
amounts of direct product testing.



Medical Device is 
• an instrument, apparatus, implant, machine,

    in vitro reagent or other similar or related article to:
– Diagnose 

– Cure

– Mitigate

– Treat

– or Prevent a disease

• Does not achieve intended use through chemical reaction.

• It is not dependent upon being metabolized. 

In Man or other animal

Engineering                                    Chemistry/Biology

Local effect                                     Systemic effect

Rapid Tech/product dev                   Slow, Trial & Error Research

FDA approval easier                         Each new drug requires

                                                          a full review – long time

  Devices                           vs                    Drugs

emerged in response to limitation of drugs 



Medical device interventions

Test Strips

Infusion pump

Heart Valve

Contact Lens

Hip Implant

Pacemaker

Biopsy Device
Sphygmomanometer

Stethoscope



3 Device Classes

• Device classification is based on intended 

use, indications for use, and level of risk

Class Risk

   I            Low

     II Medium

   III High



Class I

• Present minimal potential for harm to the 

user

• Subject to “General Controls” (Good 

Manufacturing Practices, Labeling)

• ~40% of all devices are Class I

• Examples: elastic bandages, hand-held 

surgical tools



Class II

• “General Controls” alone are insufficient to 

provide assurance of safety and efficacy

• Subject to “Special Controls” (Mandatory 

performance standards, post-market 

surveillance)

• ~50% of all devices are Class II

• Examples: contact lens case, hospital bed, 

prosthetic elbow



Class III

• Devices that are life-sustaining or have the 

potential for leading to illness or injury

• Subject to pre-market approval

• ~10% of all devices are Class III

• Examples: coronary stents, breast 

implants, IUD



Device approvalDevice approval

• Marketing for first time, or significant change to existing device
• Demonstration of Substantial Equivalence (SE) to 

   legally marketed device in U.S.

• SE means “As safe and as effective”

- engineering

- clinical outcome

510 k

PMA

Medical Device



Substantial Equivalence (SE)

found SE if, in comparison to a legally marketed device, it:

• Has the same intended use +

• Has the same ‘technological characteristic’s as the pre-existing (predicate) 

device; or

• Does not raise new questions of safety and effectiveness, or 

demonstrates equal safety and effectiveness



510 k Info requested

• Proposed labels, labeling

• Indications for Use statement

• Truthful and Accurate statement

• Photographs, engineering drawings

• Statement of similarities and/or 
differences with predicate device

• Performance data (bench, animal, clinical)

• Sterilization, software, hardware information

• Clinical data only requested in  20% of cases 

• Only needed if there is an important difference 
with the predicate device

– Must be collected under an IDE 
Investigation, similar to PMA’s



• Clinical evaluation of devices that have not been cleared for marketing requires:

– Approval by an institutional review board (IRB)

– Informed consent from all study participants

– Labeling for investigational use only 

– Monitoring of the study 

– Particular records and reports

– Detailed protocols to conduct the studies

– Approval of the IDE by FDA for significant risk devices

– Others, specified in 21 CFR 812

Investigational Device Exemption (IDE) Application



• Summary of safety and effectiveness

• Device characteristics
– Detailed device description and manufacturing information

• Preclinical, non-clinical, and clinical data
– To demonstrate device performance

– Sensitivity, specificity, reproducibility

• Labeling
– All device labels and the product insert

• Other requirements
– Specified in 21 CFR 814

Pre-Market Approval (PMA) Application



Premarket approval – PMAPremarket approval – PMA

• Applies to Class III devices
- New device
- Device found not substantially equivalent

• Proof of safety and effectiveness with clinical data

•IDE may be desired/required

PMA is the FDA process of scientific and regulatory review to evaluate the safety and 

effectiveness of Class III medical devices. 

Class III devices are those that support or sustain human life, are of substantial importance in 

preventing impairment of human health, or which present a potential, unreasonable risk of 

illness or injury. 

Due to the level of risk associated with Class III devices, FDA has determined that general and 

special controls alone are insufficient to assure the safety and effectiveness of class III devices.



Thank You !


