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US FDA ORGANIZATIONUS FDA ORGANIZATION

Center forCenter for BiologicsBiologics Evaluation and Research (CBER)Evaluation and Research (CBER) 
Center forCenter for DevicesDevices and Radiological Health (CDRH)and Radiological Health (CDRH) 
Center forCenter for DrugDrug Evaluation and Research (CDER)Evaluation and Research (CDER) 
Center for Food Safety and Applied NutritionCenter for Food Safety and Applied Nutrition 

(CFSAN)(CFSAN) 
Center for Veterinary Medicine (CVM)Center for Veterinary Medicine (CVM) 
National Center for Toxicological Research (NCTR)National Center for Toxicological Research (NCTR)
Office of the Commissioner (OC)Office of the Commissioner (OC)
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Which center to review your application?Which center to review your application?



FDAFDA

Center for Devices andCenter for Devices and 
Radiological HealthRadiological Health

http://http://www.fda.gov/cdrwww.fda.gov/cdr
h/index.htmlh/index.html



FDA APPROVAL PROCESSFDA APPROVAL PROCESS

I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

GMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products



FDA APPROVAL PROCESSFDA APPROVAL PROCESS

I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)

No approval ofNo approval of 
FDA prior toFDA prior to 
selling theselling the 
product.product.

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

GMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products



FDA APPROVAL PROCESSFDA APPROVAL PROCESS

I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)

Equivalent to MarketedEquivalent to Marketed 
Device?;Device?;

PremarketPremarket NotificationNotification

No approval ofNo approval of 
FDA prior toFDA prior to 
selling theselling the 
product.product.

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

510 (k)510 (k)

GMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products



FDA APPROVAL PROCESSFDA APPROVAL PROCESS

I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)

Equivalent to MarketedEquivalent to Marketed 
Device?;Device?;

PremarketPremarket NotificationNotification

No approval ofNo approval of 
FDA prior toFDA prior to 
selling theselling the 
product.product.

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

510 (k)510 (k)

Analysis of compositionAnalysis of composition 
and properties, andand properties, and in vitroin vitro

andand in vivoin vivo studiesstudiesGMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products

Good LabGood Lab PractPract.. GLPGLP



FDA APPROVAL PROCESSFDA APPROVAL PROCESS

I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)
Human TrialHuman Trial

InvestigationalInvestigational 
DeviceDevice 

ExemptionExemption

Equivalent to MarketedEquivalent to Marketed 
Device?;Device?;

PremarketPremarket NotificationNotification

No approval ofNo approval of 
FDA prior toFDA prior to 
selling theselling the 
product.product.

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

PMAPMA

510 (k)510 (k)

Analysis of compositionAnalysis of composition 
and properties, andand properties, and in vitroin vitro

andand in vivoin vivo studiesstudies

IDEIDE

GMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products

Good LabGood Lab PractPract.. GLPGLP



FDA HistoryFDA History
http://www.fda.gov/oc/opacom/fda101/sld017.htmlhttp://www.fda.gov/oc/opacom/fda101/sld017.html

•• In 1906, President Theodore Roosevelt signed into law the Food aIn 1906, President Theodore Roosevelt signed into law the Food and Drugsnd Drugs
Act. The 1906 law's relevant background in America starts with cAct. The 1906 law's relevant background in America starts with colonial foodolonial food 
statutes concerned with bread and meat. The first national law cstatutes concerned with bread and meat. The first national law came in 1848ame in 1848 
during the Mexican War. It banned the importation of adulteratedduring the Mexican War. It banned the importation of adulterated drugs, adrugs, a
chronic public health problem.chronic public health problem. 

•• In 1937, a public health disaster demonstrated the need for a stIn 1937, a public health disaster demonstrated the need for a stronger federalronger federal
law. Sulfanilamide, the first "wonder drug" and a popular and eflaw. Sulfanilamide, the first "wonder drug" and a popular and effectivefective 
treatment for diseases like strep throat and gonorrhea, was formtreatment for diseases like strep throat and gonorrhea, was formulated into anulated into an 
Elixir of Sulfanilamide and marketed for use in children. But thElixir of Sulfanilamide and marketed for use in children. But the liquide liquid
formulation contained a poison, the same chemical used in antifrformulation contained a poison, the same chemical used in antifreeze, and iteeze, and it
killed 107 people, most of them children. The earlier law did nokilled 107 people, most of them children. The earlier law did not require thet require the
drug's manufacturer to test the formulation for safety before itdrug's manufacturer to test the formulation for safety before it was sold.was sold. 

•• Congress corrected this weakness in the law the next year when iCongress corrected this weakness in the law the next year when it passed thet passed the
Federal Food, Drug, and Cosmetic Act. This law, for the first tiFederal Food, Drug, and Cosmetic Act. This law, for the first time, requiredme, required
companies to prove the safety of new drugs before putting them ocompanies to prove the safety of new drugs before putting them on then the 
market. The new act also added the regulation of cosmetics and tmarket. The new act also added the regulation of cosmetics and therapeuticherapeutic
devices, and generally updated the law to improve consumer protedevices, and generally updated the law to improve consumer protection.ction. 

•• Congress has continued to give FDA new responsibilities over theCongress has continued to give FDA new responsibilities over the years,years,
including the requirement that drugs and medical devices be provincluding the requirement that drugs and medical devices be proven effectiveen effective 
as well as safe before they can be sold (Medical Devices Amendmeas well as safe before they can be sold (Medical Devices Amendment of 1976).nt of 1976). 



CDRH Advisory CommitteesCDRH Advisory Committees

•• The Center for Devices and Radiological Health hasThe Center for Devices and Radiological Health has
establishedestablished advisory committeesadvisory committees to provide independent,to provide independent,
professional expertise and technical assistance on theprofessional expertise and technical assistance on the
development, safety and effectiveness, and regulation ofdevelopment, safety and effectiveness, and regulation of
medical devices and electronic products that producemedical devices and electronic products that produce
radiation. Each committee consists of experts withradiation. Each committee consists of experts with
recognized expertise and judgment in a specific field. Therecognized expertise and judgment in a specific field. The
committees are advisorycommittees are advisory ---- they provide their expertise andthey provide their expertise and
recommendationsrecommendations ---- but final decisions are made by FDA.but final decisions are made by FDA. 

•• The Center has four advisory committees, including aThe Center has four advisory committees, including a
Medical Devices Advisory Committee which consists ofMedical Devices Advisory Committee which consists of 1818 
panelspanels that cover the medical specialty areas. These advisorythat cover the medical specialty areas. These advisory
committee meetings are open to the public, and time iscommittee meetings are open to the public, and time is
provided for public comment on the topic underprovided for public comment on the topic under
consideration.consideration.



CDRHCDRH
Overview of RegulationsOverview of Regulations

•• The CDRH is responsible for regulating firms whoThe CDRH is responsible for regulating firms who
manufacture, repackage,manufacture, repackage, relabelrelabel, and/or import, and/or import
medical devices sold in the United States.medical devices sold in the United States. 

•• Medical devices are classified intoMedical devices are classified into Class I, II, and IIIClass I, II, and III.. 
A description of device classification and a link to theA description of device classification and a link to the
Product Classification Database can be found at:Product Classification Database can be found at: 
ttp://www.fda.gov/cdrh/devadvice/313.htmlttp://www.fda.gov/cdrh/devadvice/313.html.. 
Regulatory control increases from Class I to Class III.Regulatory control increases from Class I to Class III.
The device classification regulation defines theThe device classification regulation defines the
regulatory requirements for a general device type.regulatory requirements for a general device type. 

–– Most Class I devices are exempt fromMost Class I devices are exempt from PremarketPremarket
Notification 510(k)Notification 510(k)

–– Most Class II devices requireMost Class II devices require PremarketPremarket NotificationNotification 
510(k);510(k); 

–– Most Class III devices requireMost Class III devices require PremarketPremarket ApprovalApproval.. 



CDRHCDRH
Overview of RegulationsOverview of Regulations

•• The basic regulatory requirements thatThe basic regulatory requirements that 
manufacturers of medical devices distributed inmanufacturers of medical devices distributed in 
the U.S. must comply with are:the U.S. must comply with are: 

–– PremarketPremarket Notification 510(k), unless exempt, orNotification 510(k), unless exempt, or 
PremarketPremarket Approval (PMA),Approval (PMA), 

–– Establishment registration on form FDAEstablishment registration on form FDA--2891,2891,
–– Medical Device Listing on form FDAMedical Device Listing on form FDA--2892,2892,
–– Quality System (QS) regulation,Quality System (QS) regulation, 
–– Labeling requirements, andLabeling requirements, and 
–– Medical Device Reporting (MDR)Medical Device Reporting (MDR) 



Is My Product Regulated by FDA's CenterIs My Product Regulated by FDA's Center 
for Devices and Radiological Health?for Devices and Radiological Health?

•• TheThe FDAFDA regulates medical devices to assure theirregulates medical devices to assure their safety and effectivenesssafety and effectiveness.. 
TheThe CDRHCDRH is the component within the FDA that is responsible for thisis the component within the FDA that is responsible for this
program. To fulfill the provisions of the FD&C Act that apply toprogram. To fulfill the provisions of the FD&C Act that apply to medicalmedical 
devices and radiationdevices and radiation--emitting products, the FDA develops, publishes andemitting products, the FDA develops, publishes and
implements regulations. These regulations are initially publisheimplements regulations. These regulations are initially published in thed in the 
Federal Register (FR) for public comment. The FR is a compilatioFederal Register (FR) for public comment. The FR is a compilation of then of the 
daily government activities including proposed and final regulatdaily government activities including proposed and final regulations. Finalions. Final 
regulations are subsequently placed or codified into theregulations are subsequently placed or codified into the Code of FederalCode of Federal 
Regulations (CFR)Regulations (CFR) on an annual basis.on an annual basis.

•• One of the most important aspects of getting a medical device toOne of the most important aspects of getting a medical device to market is tomarket is to 
know where to begin. The starting point is determining whether tknow where to begin. The starting point is determining whether the producthe product
you plan to market is ayou plan to market is a medical devicemedical device, as defined in section 201(h) of the, as defined in section 201(h) of the
FD&C Act. If your product meets the definitions, it will be subjFD&C Act. If your product meets the definitions, it will be subject to theect to the 
provisions of the FD&C Act, that is, there are FDA regulatory reprovisions of the FD&C Act, that is, there are FDA regulatory requirementsquirements
that must be met before a product can be marketed in the U.S. Ththat must be met before a product can be marketed in the U.S. The purposee purpose
of Device Advice is to help you decide whether your product is sof Device Advice is to help you decide whether your product is subject toubject to
FDA regulations, and if so, to identify what these regulatory reFDA regulations, and if so, to identify what these regulatory requirementsquirements
are and help you comply with them.are and help you comply with them.



Medical Device DefinitionMedical Device Definition

•• Medical devices range from simple tongue depressors and bedpansMedical devices range from simple tongue depressors and bedpans toto 
complex programmable pacemakers with microcomplex programmable pacemakers with micro--chip technology and laserchip technology and laser
surgical devices. If a product is labeled, promoted or used in asurgical devices. If a product is labeled, promoted or used in a manner thatmanner that 
meets the following definition in section 201(h) of the Federalmeets the following definition in section 201(h) of the Federal Food Drug &Food Drug &
Cosmetic (FD&C) Act it will be regulated by theCosmetic (FD&C) Act it will be regulated by the FDAFDA as a medical deviceas a medical device 
and is subject toand is subject to premarketingpremarketing andand postmarketingpostmarketing regulatory controls.regulatory controls.

•• A deviceA device is:"anis:"an instrument, apparatus, implement, machine, contrivance,instrument, apparatus, implement, machine, contrivance,
implant, in vitro reagent, or other similar or related article,implant, in vitro reagent, or other similar or related article, including aincluding a
component part, or accessory which is:component part, or accessory which is:

–– recognized in the official National Formulary, or the United Starecognized in the official National Formulary, or the United Statestes 
Pharmacopoeia, or any supplement to them,Pharmacopoeia, or any supplement to them, 

–– intended for use in the diagnosis of disease or other conditionsintended for use in the diagnosis of disease or other conditions, or in the cure,, or in the cure,
mitigation, treatment, or prevention of disease, in man or othermitigation, treatment, or prevention of disease, in man or other animals, oranimals, or 

–– intended to affect the structure or any function of the body ofintended to affect the structure or any function of the body of man or otherman or other 
animals, and which does not achieve any of it's primary intendedanimals, and which does not achieve any of it's primary intended purposespurposes 
through chemical action within or on the body of man or other anthrough chemical action within or on the body of man or other animals andimals and 
which is not dependent upon being metabolized for the achievemenwhich is not dependent upon being metabolized for the achievement of any of itst of any of its
primary intended purposes."primary intended purposes." 



Medical Device DefinitionMedical Device Definition

•• The definition provides a clear distinction between a medicalThe definition provides a clear distinction between a medical
device and other FDA regulated products such as drugs. If thedevice and other FDA regulated products such as drugs. If the
primary intended use of the product is achieved throughprimary intended use of the product is achieved through
chemical action or by being metabolized by the body, thechemical action or by being metabolized by the body, the
product is usually a drug. Human drugs are regulated byproduct is usually a drug. Human drugs are regulated by
FDA'sFDA's Center for Drug Evaluation and ResearchCenter for Drug Evaluation and Research (CDER).(CDER).
Biological products which include blood and blood products,Biological products which include blood and blood products,
and blood banking equipment are regulated by FDA'sand blood banking equipment are regulated by FDA's CenterCenter 
for Biologics Evaluation and Researchfor Biologics Evaluation and Research (CBER).(CBER).

•• FDA'sFDA's Center for Veterinary MedicineCenter for Veterinary Medicine (CVM) regulates(CVM) regulates
products used with animals.products used with animals.

•• If your product is not a medical device but regulated byIf your product is not a medical device but regulated by
another Center in the FDA, each component of the FDA has ananother Center in the FDA, each component of the FDA has an
office to assist with questions about the products they regulateoffice to assist with questions about the products they regulate.. 

•• In cases where it is not clear whether a product is a medicalIn cases where it is not clear whether a product is a medical
device there are procedures in place to usedevice there are procedures in place to use DSMICA StaffDSMICA Staff 
DirectoryDirectory to assist you in making a determination.to assist you in making a determination.



FDA DEVICE CLASSIFICATION 

•• TheThe FDAFDA has established classifications for approximately 1,700has established classifications for approximately 1,700
different generic types of devices and grouped them into 16different generic types of devices and grouped them into 16
medical specialties referred to as panels. Each of these genericmedical specialties referred to as panels. Each of these generic
types of devices is assigned to one of three regulatory classestypes of devices is assigned to one of three regulatory classes
based on the level of control necessary to assure the safety andbased on the level of control necessary to assure the safety and
effectiveness of the device:effectiveness of the device:
–– Class I General ControlsClass I General Controls 
–– Class II General Controls and Special ControlsClass II General Controls and Special Controls 
–– Class III General Controls andClass III General Controls and PremarketPremarket ApprovalApproval 

•• The class to which your device is assigned determines, amongThe class to which your device is assigned determines, among
other things, the type ofother things, the type of premarketingpremarketing submission/applicationsubmission/application
required for FDA clearance to market.required for FDA clearance to market.
–– If your device is classified as Class I or II a 510k will be reqIf your device is classified as Class I or II a 510k will be required foruired for 

marketing.marketing.
–– For Class III devices, aFor Class III devices, a premarketpremarket approval application (PMA) will beapproval application (PMA) will be

required.required.



FDA DEVICE CLASSIFICATION 

•• Device classification depends on theDevice classification depends on the intended useintended use of the deviceof the device 
and also uponand also upon indications for useindications for use. For example, a scalpel's. For example, a scalpel's
intended use is to cut tissue. A subset of intended use arises wintended use is to cut tissue. A subset of intended use arises whenhen 
a more specialized indication is added in the device's labelinga more specialized indication is added in the device's labeling
such as, "for making incisions in the cornea." Indications for usuch as, "for making incisions in the cornea." Indications for usese 
can be found in the device's labeling, but may also be conveyedcan be found in the device's labeling, but may also be conveyed
orally during sale of the product.orally during sale of the product. 

•• In addition, classification is risk based, that is, the risk theIn addition, classification is risk based, that is, the risk the devicedevice 
poses to the patient and/or the user is a major factor in the clposes to the patient and/or the user is a major factor in the classass 
it is assigned. Class I includes devices with the lowest risk anit is assigned. Class I includes devices with the lowest risk andd 
Class III includes those with the greatest risk.Class III includes those with the greatest risk. 

•• As indicated above all classes of devices as subject to GeneralAs indicated above all classes of devices as subject to General
Controls. General Controls are the baseline requirements of theControls. General Controls are the baseline requirements of the
Food, Drug and Cosmetic (FD&C) Act that apply to all medicalFood, Drug and Cosmetic (FD&C) Act that apply to all medical
devices, Class I, II, and III.devices, Class I, II, and III. 



How to Determine ClassificationHow to Determine Classification
•• To find the classification of your device you need to find the rTo find the classification of your device you need to find the regulationegulation

number that is the classification regulation for your device. Thnumber that is the classification regulation for your device. There are twoere are two 
methods for accomplishing this: go directly to themethods for accomplishing this: go directly to the classification databaseclassification database andand 
search for a part of the device name, or, if you know thesearch for a part of the device name, or, if you know the device paneldevice panel
(medical specialty) to which your device belongs, go directly to(medical specialty) to which your device belongs, go directly to the listing forthe listing for
that panel and identify your device and the corresponding regulathat panel and identify your device and the corresponding regulation.tion. 

•• If you already know the appropriate panel you can go directly toIf you already know the appropriate panel you can go directly to the CFRthe CFR 
and find the classification for your device by reading through tand find the classification for your device by reading through the list ofhe list of 
classified devices, or if you're not sure, you can use the keywoclassified devices, or if you're not sure, you can use the keyword directory inrd directory in
thethe PRODUCT CODE CLASSIFICATION DATABASEPRODUCT CODE CLASSIFICATION DATABASE. In most cases this. In most cases this 
database will identify the classification regulation in the CFR.database will identify the classification regulation in the CFR. You can alsoYou can also 
check thecheck the classification regulationsclassification regulations below and thebelow and the Precedent CorrespondencePrecedent Correspondence
for information on various products and how they are regulated bfor information on various products and how they are regulated by CDRH.y CDRH.

•• Once you have identified the correct classification regulation gOnce you have identified the correct classification regulation go too to What areWhat are 
the Classification Panelsthe Classification Panels below and click on the correct classificationbelow and click on the correct classification 
regulation or go to theregulation or go to the CFR Search pageCFR Search page. Some Class I devices are exempt. Some Class I devices are exempt
from thefrom the premarketpremarket notification and/or parts of the good manufacturingnotification and/or parts of the good manufacturing
practices regulations. Approximately 572 or 74% of the Class I dpractices regulations. Approximately 572 or 74% of the Class I devices areevices are 
exempt from theexempt from the premarketpremarket notification process. These exemptions are listednotification process. These exemptions are listed
in the classification regulations of 21 CFR and also has been coin the classification regulations of 21 CFR and also has been collectedllected 
together in thetogether in the Medical Device ExemptionsMedical Device Exemptions document.document. 



DEVICE CLASSESDEVICE CLASSES

Class IClass I -- General ControlsGeneral Controls 
Class IIClass II -- Special ControlsSpecial Controls 
Class IIIClass III -- PremarketPremarket ApprovalApproval 



DEVICE CLASSESDEVICE CLASSES
Class IClass I -- General ControlsGeneral Controls

•• Class I devices are subject to the least regulatory control. TheClass I devices are subject to the least regulatory control. Theyy
present minimal potential for harm to the user and are oftenpresent minimal potential for harm to the user and are often
simpler in design than Class II or Class III devices. Class I desimpler in design than Class II or Class III devices. Class I devicesvices 
are subject to "General Controls" as are Class II and Class IIIare subject to "General Controls" as are Class II and Class III
devices.devices.

•• General controls include:General controls include:
–– Establishment RegistrationEstablishment Registration of companies which are required to registerof companies which are required to register

underunder 21 CFR Part 807.2021 CFR Part 807.20, such as manufacturers, distributors, repackages, such as manufacturers, distributors, repackages
andand relabelersrelabelers.. 

–– Medical Device ListingMedical Device Listing (use FDA(use FDA Form 2892Form 2892) with FDA of devices to be) with FDA of devices to be
marketed.marketed. 

–– Manufacturing devices in accordance withManufacturing devices in accordance with Good Manufacturing PracticesGood Manufacturing Practices
(GMP)(GMP).. 

–– LabelingLabeling devices in accordance with labeling regulations.devices in accordance with labeling regulations. 
–– Submission of aSubmission of a premarketpremarket notification [510(k)]notification [510(k)] before marketing a device.before marketing a device. 

•• Examples of Class I devices include elastic bandages, examinatioExamples of Class I devices include elastic bandages, examinationn 
gloves, and handgloves, and hand--held surgical instruments.held surgical instruments.



DEVICE CLASSESDEVICE CLASSES
Class IIClass II -- Special ControlsSpecial Controls

•• Class II devices are those for which generalClass II devices are those for which general
controls alone are insufficient to assure safety andcontrols alone are insufficient to assure safety and
effectiveness, and existing methods are available toeffectiveness, and existing methods are available to
provide such assurances. In addition to complyingprovide such assurances. In addition to complying
with general controls, Class II devices are alsowith general controls, Class II devices are also
subject to special controls.subject to special controls.

•• Special controls may include special labelingSpecial controls may include special labeling
requirements, mandatory performance standardsrequirements, mandatory performance standards
andand postmarketpostmarket surveillance.surveillance.

•• Examples of Class II devices include poweredExamples of Class II devices include powered
wheelchairs, infusion pumps, and surgical drapes,wheelchairs, infusion pumps, and surgical drapes,
and also some joint replacement prostheses andand also some joint replacement prostheses and
bone graft substitute materials.bone graft substitute materials. 



DEVICE CLASSESDEVICE CLASSES
Class IIIClass III -- PremarketPremarket ApprovalApproval

•• Class III is the most stringent regulatory category for devices.Class III is the most stringent regulatory category for devices. Class IIIClass III 
devices are those for which insufficient information exists to adevices are those for which insufficient information exists to assure safetyssure safety
and effectiveness solely through general or special controls.and effectiveness solely through general or special controls.

•• Class III devices are usually those that support or sustain humaClass III devices are usually those that support or sustain human life, aren life, are
of substantial importance in preventing impairment of human healof substantial importance in preventing impairment of human health, orth, or
which present a potential, unreasonable risk of illness or injurwhich present a potential, unreasonable risk of illness or injury.y.

•• PremarketPremarket approval is the required process of scientific review to ensureapproval is the required process of scientific review to ensure
the safety and effectiveness of Class III devices. Not all Classthe safety and effectiveness of Class III devices. Not all Class III devicesIII devices 
require an approvedrequire an approved premarketpremarket approval application to be marketed.approval application to be marketed.
Class III devices which are equivalent to devices legally marketClass III devices which are equivalent to devices legally marketed beforeed before 
May 28, 1976 may be marketed through theMay 28, 1976 may be marketed through the premarketpremarket notificationnotification 
[510(k)] process until FDA has published a requirement for manuf[510(k)] process until FDA has published a requirement for manufacturersacturers 
of that generic type of device to submit PMA data.of that generic type of device to submit PMA data.

•• Class III devices which require an approvedClass III devices which require an approved premarketpremarket approvalapproval
application to be marketed are those:application to be marketed are those:
–– regulated as new drugs prior to May 28, 1976, also called transiregulated as new drugs prior to May 28, 1976, also called transitional devices.tional devices. 
–– devices found not substantially equivalent to devices marketed pdevices found not substantially equivalent to devices marketed prior to May 28,rior to May 28,

1976.1976. 
–– Class IIIClass III preamendmentpreamendment devices which, by regulation in 21 CFR, require adevices which, by regulation in 21 CFR, require a

premarketpremarket approval application.approval application. 



DEVICE CLASSESDEVICE CLASSES
Class IIIClass III -- PremarketPremarket ApprovalApproval

•• Examples of Class III devices which require aExamples of Class III devices which require a premarketpremarket
approval include replacement heart valves, silicone gelapproval include replacement heart valves, silicone gel--filledfilled 
breast implants, and implanted cerebella stimulators.breast implants, and implanted cerebella stimulators.

•• Class III devices which can be marketed with aClass III devices which can be marketed with a premarketpremarket
notification 510(k) are those:notification 510(k) are those:
–– postamendmentpostamendment (i.e., introduced to the U.S. market(i.e., introduced to the U.S. market afterafter May 28, 1976)May 28, 1976)

Class III devices which are substantially equivalent toClass III devices which are substantially equivalent to preamendmentpreamendment
(i.e., introduced to the U.S. market(i.e., introduced to the U.S. market beforebefore May 28, 1976) Class IIIMay 28, 1976) Class III
devices and for which the regulation calling for thedevices and for which the regulation calling for the premarketpremarket approvalapproval
application has not been published in 21 CFR.application has not been published in 21 CFR. 

•• Examples of Class III devices which currently require aExamples of Class III devices which currently require a
premarketpremarket notification include implantable pacemaker pulsenotification include implantable pacemaker pulse
generators andgenerators and endosseousendosseous implants.implants.



What isWhat is PremarketPremarket Notification [510(k)]Notification [510(k)]

•• Each person who wants to market Class I, II and someEach person who wants to market Class I, II and some
III devices intended for human use in the U.S. mustIII devices intended for human use in the U.S. must 
submit a 510(k) to FDA at least 90 days beforesubmit a 510(k) to FDA at least 90 days before
marketing unless the device is exempt from 510(k)marketing unless the device is exempt from 510(k)
requirements.requirements. 

•• A 510(k) is aA 510(k) is a premarketingpremarketing submission made to FDA tosubmission made to FDA to 
demonstrate that the device to be marketed is as safedemonstrate that the device to be marketed is as safe 
and effective, that is,and effective, that is, substantially equivalentsubstantially equivalent (SE), to a(SE), to a
legally marketed device that is not subject tolegally marketed device that is not subject to premarketpremarket
approval (PMA). Applicants must compare their 510(k)approval (PMA). Applicants must compare their 510(k)
device to one or more similar devices currently on thedevice to one or more similar devices currently on the
U.S. market and make and support their substantialU.S. market and make and support their substantial
equivalency claims.equivalency claims.



What isWhat is PremarketPremarket Notification [510(k)]Notification [510(k)]

•• A legally marketed device isA legally marketed device is
–– a device that was legally marketed prior to May 28, 1976a device that was legally marketed prior to May 28, 1976 

((preamendmentspreamendments device), ordevice), or
–– a device which has been reclassified from Class III to Class IIa device which has been reclassified from Class III to Class II 

or I,or I,
–– a device which has been found to be substantially equivalenta device which has been found to be substantially equivalent 

to such a device through the 510(k) process.to such a device through the 510(k) process. 

•• The legally marketedThe legally marketed device(sdevice(s) to which equivalence is) to which equivalence is 
drawn is known as the "predicate"drawn is known as the "predicate" device(sdevice(s).).



What isWhat is PremarketPremarket Notification [510(k)]Notification [510(k)]

•• Applicants must submit descriptive data and,Applicants must submit descriptive data and,
when necessary, performance data towhen necessary, performance data to
establish that their device is SE to a predicateestablish that their device is SE to a predicate
device. Again, the data in a 510(k) is to showdevice. Again, the data in a 510(k) is to show
comparability, that is, substantial equivalencycomparability, that is, substantial equivalency
(SE) of a new device to a predicate device.(SE) of a new device to a predicate device. 



What is Substantial EquivalenceWhat is Substantial Equivalence

•• Unlike PMA, which requires demonstration ofUnlike PMA, which requires demonstration of
reasonable safety and effectiveness, 510(k) requiresreasonable safety and effectiveness, 510(k) requires
demonstration of substantial equivalence. SE meansdemonstration of substantial equivalence. SE means
that the new device is as safe and effective as thethat the new device is as safe and effective as the 
predicatepredicate device(sdevice(s).). 

•• A device is SE if, in comparison to a predicate device it:A device is SE if, in comparison to a predicate device it: 
–– has the same intended use as the predicate device; andhas the same intended use as the predicate device; and
–– has the same technological characteristics as the predicatehas the same technological characteristics as the predicate

device; ordevice; or
–– has different technological characteristics, that do not raisehas different technological characteristics, that do not raise

new questions of safety and effectiveness, and the sponsornew questions of safety and effectiveness, and the sponsor
demonstrates that the device is as safe and effective as thedemonstrates that the device is as safe and effective as the 
legally marketed device.legally marketed device. 



IDE OverviewIDE Overview

•• An investigational device exemption (IDE) allows the investigatiAn investigational device exemption (IDE) allows the investigational deviceonal device 
to be used in a clinical study in order to collect safety and efto be used in a clinical study in order to collect safety and effectiveness datafectiveness data 
required to support arequired to support a PremarketPremarket Approval (PMA) application or aApproval (PMA) application or a
PremarketPremarket Notification [510(k)] submission to FDA.Notification [510(k)] submission to FDA.

•• Clinical studies are most often conducted to support a PMA.Clinical studies are most often conducted to support a PMA.
•• Only a small percentage of 510(k)’s require clinical data to supOnly a small percentage of 510(k)’s require clinical data to support theport the

application.application.
•• All clinical evaluations of investigational devices, unless exemAll clinical evaluations of investigational devices, unless exempt, must havept, must have

an approved IDEan approved IDE beforebefore the study is initiated.the study is initiated.
•• Clinical evaluation of devices that have not been cleared for maClinical evaluation of devices that have not been cleared for marketingrketing

requires:requires:
–– an IDE approved by an institutional review board (IRB). If the san IDE approved by an institutional review board (IRB). If the study involves atudy involves a

significant risk device, the IDE must also be approved by FDA;significant risk device, the IDE must also be approved by FDA; 
–– informed consent from all patients;informed consent from all patients; 
–– labeling for investigational use onlylabeling for investigational use only 
–– monitoring of the study and;monitoring of the study and; 
–– required records and reports.required records and reports. 



PremarketPremarket Approval (PMA)Approval (PMA)

•• PMA is the FDA process of scientific and regulatory review to evPMA is the FDA process of scientific and regulatory review to evaluate thealuate the 
safety and effectiveness of Class III medical devices.safety and effectiveness of Class III medical devices.

–– Class III devices are those that support or sustain human life,Class III devices are those that support or sustain human life, are of substantialare of substantial 
importance in preventing impairment of human health, or which primportance in preventing impairment of human health, or which present aesent a 
potential, unreasonable risk of illness or injury.potential, unreasonable risk of illness or injury.

–– Due to the level of risk associated with Class III devices, FDADue to the level of risk associated with Class III devices, FDA has determinedhas determined 
that general and special controls alone are insufficient to assuthat general and special controls alone are insufficient to assure the safety andre the safety and
effectiveness of class III devices.effectiveness of class III devices.

–– Therefore, these devices require aTherefore, these devices require a premarketpremarket approval (PMA) applicationapproval (PMA) application
under section 515 of the FD&C Act in order to obtain marketing cunder section 515 of the FD&C Act in order to obtain marketing clearance.learance. 

•• PMA is the most stringent type of device marketing application rPMA is the most stringent type of device marketing application required byequired by
FDA. The applicant must receive FDA approval of its PMA applicatFDA. The applicant must receive FDA approval of its PMA applicationion 
prior to marketing the device. PMA approval is based on a determprior to marketing the device. PMA approval is based on a determinationination 
by FDA that the PMA contains sufficient valid scientific evidencby FDA that the PMA contains sufficient valid scientific evidence to assuree to assure 
that the device is safe and effective for its intendedthat the device is safe and effective for its intended use(suse(s). An approved). An approved
PMA is, in effect, a private license granting the applicant (orPMA is, in effect, a private license granting the applicant (or owner)owner)
permission to market the device. The PMA owner, however, can autpermission to market the device. The PMA owner, however, can authorizehorize 
use of its data by another.use of its data by another.



PMA Data RequirementsPMA Data Requirements

•• A PMA application is a scientific, regulatory documentation to FA PMA application is a scientific, regulatory documentation to FDA toDA to 
demonstrate the safety and effectiveness of the class III devicedemonstrate the safety and effectiveness of the class III device. Good science. Good science 
and scientific writing is a key to the approval of PMA applicatiand scientific writing is a key to the approval of PMA application. If a PMAon. If a PMA 
application lacks valid clinical information and scientific analapplication lacks valid clinical information and scientific analysis on soundysis on sound
scientific reasoning, it will delay FDA’s review and approval. Pscientific reasoning, it will delay FDA’s review and approval. PMAMA 
applications that are incomplete, inaccurate, inconsistent, omitapplications that are incomplete, inaccurate, inconsistent, omit criticalcritical 
information, and poorly organized have resulted in delays in appinformation, and poorly organized have resulted in delays in approval orroval or 
denial of PMA applications. Manufacturers should perform a qualidenial of PMA applications. Manufacturers should perform a quality controlty control
audit of a PMA application before sending it to FDA to assure thaudit of a PMA application before sending it to FDA to assure that it isat it is 
scientifically sound and presented in a well organized format.scientifically sound and presented in a well organized format.

•• Technical Sections:Technical Sections: The technical sections containing data and informationThe technical sections containing data and information
should allow FDA to determine whether to approve or disapprove tshould allow FDA to determine whether to approve or disapprove thehe 
application. These sections are usually divided into nonapplication. These sections are usually divided into non--clinical laboratoryclinical laboratory
studies and clinical investigations.studies and clinical investigations. 

•• NonNon--clinical Laboratory Studies’ Section:clinical Laboratory Studies’ Section: NonNon--clinical laboratory studies’clinical laboratory studies’
section includes information on microbiology, toxicology, immunosection includes information on microbiology, toxicology, immunology,logy,
biocompatibility, stress, wear, shelf life, and other laboratorybiocompatibility, stress, wear, shelf life, and other laboratory or animal tests.or animal tests. 
NonNon--clinical studies for safety evaluation must be conducted in compclinical studies for safety evaluation must be conducted in complianceliance 
withwith 21CFR Part 5821CFR Part 58 (Good Laboratory Practice for(Good Laboratory Practice for NonclinicalNonclinical LaboratoryLaboratory
Studies).Studies).



PMA Data RequirementsPMA Data Requirements

•• Clinical Investigations’ Section:Clinical Investigations’ Section: Clinical investigations’ sectionClinical investigations’ section
includes study protocols, safety and effectiveness data, adverseincludes study protocols, safety and effectiveness data, adverse
reactions and complications, device failures and replacements,reactions and complications, device failures and replacements,
patient information, patient complaints, tabulations of datapatient information, patient complaints, tabulations of data
from all individual subjects, results of statistical analyses, afrom all individual subjects, results of statistical analyses, andnd 
any other information from the clinical investigations. Anyany other information from the clinical investigations. Any
investigation conducted under an Investigational Deviceinvestigation conducted under an Investigational Device
Exemption (IDE) must be identified as such.Exemption (IDE) must be identified as such.

•• Like other scientific reports, FDA has observed problems withLike other scientific reports, FDA has observed problems with
study designs, study conduct, data analyses, presentations, andstudy designs, study conduct, data analyses, presentations, and
conclusions. Investigators should always consult all applicableconclusions. Investigators should always consult all applicable
FDA guidance documentsFDA guidance documents
((http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfGGP/Searhttp://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfGGP/Sear
ch.cfmch.cfm).).



FEDERAL REGULATORY ISSUESFEDERAL REGULATORY ISSUES

Recommended Biocompatibility TestingRecommended Biocompatibility Testing 
and Clinical Trialsand Clinical Trials



Required Biocompatibility Training andRequired Biocompatibility Training and 
Toxicology Profiles for Evaluation of MedicalToxicology Profiles for Evaluation of Medical 

DevicesDevices

http://www.fda.gov/cdrh/g951.htmlhttp://www.fda.gov/cdrh/g951.html
•• FDAFDA--modified matrix that designates the type of testingmodified matrix that designates the type of testing

needed for various medical devices.needed for various medical devices.
•• It also includes a flow chart entitled "BiocompatibilityIt also includes a flow chart entitled "Biocompatibility

Flow Chart for the Selection of Toxicity Tests forFlow Chart for the Selection of Toxicity Tests for
510(k)s.“510(k)s.“

•• The guidance will be effective for all submissions that willThe guidance will be effective for all submissions that will
be received on or after July 1, 1995. The former guidance,be received on or after July 1, 1995. The former guidance,
#G87#G87-- 1 entitled "Tripartite Biocompatibility Guidance,"1 entitled "Tripartite Biocompatibility Guidance,"
may continue to be applied until a final decision is reachedmay continue to be applied until a final decision is reached
on each submission received prior to July 1, 1995.on each submission received prior to July 1, 1995. 



Required Biocompatibility Training andRequired Biocompatibility Training and 
Toxicology Profiles for Evaluation of MedicalToxicology Profiles for Evaluation of Medical 

DevicesDevices

•• Biological evaluation of medical devices is performed toBiological evaluation of medical devices is performed to
determine the potential toxicity resulting from contact ofdetermine the potential toxicity resulting from contact of
the component materials of the device with the body.the component materials of the device with the body.

•• The device materials should not, either directly or throughThe device materials should not, either directly or through
the release of their material constituents:the release of their material constituents:

–– (i) produce adverse local or systemic effects;(i) produce adverse local or systemic effects;
–– (ii) be carcinogenic; or(ii) be carcinogenic; or
–– (iii) produce adverse reproductive and developmental effects.(iii) produce adverse reproductive and developmental effects.

•• Therefore, evaluation of any new device intended forTherefore, evaluation of any new device intended for
human use requires data from systematic testing to ensurehuman use requires data from systematic testing to ensure
that the benefits provided by the final product will exceedthat the benefits provided by the final product will exceed
any potential risks produced by device materials.any potential risks produced by device materials.



Required Biocompatibility Training andRequired Biocompatibility Training and 
Toxicology Profiles for Evaluation of MedicalToxicology Profiles for Evaluation of Medical 

DevicesDevices
•• When selecting the appropriate tests for biological evaluation oWhen selecting the appropriate tests for biological evaluation of a medicalf a medical 

device, one must consider the chemical characteristics of devicedevice, one must consider the chemical characteristics of device materials andmaterials and 
the nature, degree, frequency and duration of its exposure to ththe nature, degree, frequency and duration of its exposure to the body.e body.

•• In general, the tests include:In general, the tests include:
–– acute, subacute, sub-- chronic and chronic toxicity;chronic and chronic toxicity;
–– irritation to skin, eyes and mucosal surfaces;irritation to skin, eyes and mucosal surfaces;
–– sensitization;sensitization;
–– hemocompatibilityhemocompatibility;;
–– genotoxicitygenotoxicity;;
–– carcinogenicity; andcarcinogenicity; and
–– effects on reproduction including developmental effects.effects on reproduction including developmental effects.

•• Additional tests for specific target organ toxicity, such asAdditional tests for specific target organ toxicity, such as neurotoxicityneurotoxicity andand 
immunotoxicityimmunotoxicity may be necessary for some devices.may be necessary for some devices.
–– For example, a neurological device with direct contact with braiFor example, a neurological device with direct contact with brain parenchyma andn parenchyma and

cerebrospinal fluid (CSF) may require an animal implant test tocerebrospinal fluid (CSF) may require an animal implant test to evaluate its effectsevaluate its effects 
on the brain parenchyma, susceptibility to seizure, and effectson the brain parenchyma, susceptibility to seizure, and effects on the functionalon the functional 
mechanism ofmechanism of choroidchoroid plexus andplexus and arachnoidarachnoid villivilli to secrete and absorb (CSF).to secrete and absorb (CSF).

•• The specific clinical application and the materials used in theThe specific clinical application and the materials used in the manufacture ofmanufacture of 
the new device determines which tests are appropriate.the new device determines which tests are appropriate.



International Organization for Standards, ISOInternational Organization for Standards, ISO 
http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11&ICS2=100&ICS2=100

&ICS3=&ICS3=

ISO 10993ISO 10993--1:19971:1997Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 1: Evaluation and testingPart 1: Evaluation and testing

ISO 10993ISO 10993--2:19922:1992Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 2: Animal welfare requirementsPart 2: Animal welfare requirements

ISO 10993ISO 10993--3:19923:1992Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 3: Tests forPart 3: Tests for genotoxicitygenotoxicity, carcinogenicity and, carcinogenicity and
reproductive toxicityreproductive toxicity

ISO 10993ISO 10993--4:20024:2002Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 4: Selection of tests for interactions with bloodPart 4: Selection of tests for interactions with blood

ISO 10993ISO 10993--5:19995:1999Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 5: Tests for in vitroPart 5: Tests for in vitro cytotoxicitycytotoxicity

ISO 10993ISO 10993--6:19946:1994Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 6: Tests for local effects after implantationPart 6: Tests for local effects after implantation



International Organization for Standards, ISOInternational Organization for Standards, ISO 
http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11&ICS2=100&ICS2=100

&ICS3=&ICS3=

ISO 10993ISO 10993--7:19957:1995Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 7: Ethylene oxide sterilization residualsPart 7: Ethylene oxide sterilization residuals

ISO 10993ISO 10993--8:20008:2000Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 8: Selection and qualification of reference materials forPart 8: Selection and qualification of reference materials for
biological testsbiological tests

ISO 10993ISO 10993--9:19999:1999Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 9: Framework for identification and quantification ofPart 9: Framework for identification and quantification of
potential degradation productspotential degradation products

ISO 10993ISO 10993--10:200210:2002Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 10: Tests for irritation and delayedPart 10: Tests for irritation and delayed--type hypersensitivitytype hypersensitivity

ISO 10993ISO 10993--11:199311:1993Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 11: Tests for systemic toxicityPart 11: Tests for systemic toxicity

ISO 10993ISO 10993--12:200212:2002Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 12: Sample preparation and reference materialsPart 12: Sample preparation and reference materials



International Organization for Standards, ISOInternational Organization for Standards, ISO 
http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11http://www.iso.ch/iso/en/CatalogueListPage.CatalogueList?ICS1=11&ICS2=100&ICS2=100

&ICS3=&ICS3=

ISO 10993ISO 10993--13:199813:1998Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 13: Identification and quantification of degradationPart 13: Identification and quantification of degradation
products from polymeric medical devicesproducts from polymeric medical devices

ISO 10993ISO 10993--14:200114:2001Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 14: Identification and quantification of degradationPart 14: Identification and quantification of degradation
products from ceramicsproducts from ceramics

ISO 10993ISO 10993--15:200015:2000Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 15: Identification and quantification of degradationPart 15: Identification and quantification of degradation
products from metals and alloysproducts from metals and alloys

ISO 10993ISO 10993--16:199716:1997Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 16:Part 16: ToxicokineticToxicokinetic study design for degradation productsstudy design for degradation products
andand leachablesleachables

ISO 10993ISO 10993--17:200217:2002Biological evaluation of medical devicesBiological evaluation of medical devices ---
Part 17: Establishment of allowable limits forPart 17: Establishment of allowable limits for leachableleachable
substancessubstances



American Society for Testing and MaterialsAmerican Society for Testing and Materials

http://www.astm.orghttp://www.astm.org
Search “Biocompatibility”Search “Biocompatibility”



FDAFDA
TISSUE ENGINEERING PRODUCTSTISSUE ENGINEERING PRODUCTS

FDA's Tissue Reference Group WorkshopFDA's Tissue Reference Group Workshop 
August 29, 2001August 29, 2001 -- Slide PresentationSlide Presentation

Human Cells, Tissues, and Cellular and TissueHuman Cells, Tissues, and Cellular and Tissue--
Based Products (HCT/Ps) Regulated as DevicesBased Products (HCT/Ps) Regulated as Devices

Mark N.Mark N. MelkersonMelkerson
CDRH / FDACDRH / FDA
Tissue Reference Group (TRG)Tissue Reference Group (TRG)
“FDA’s TRG Process”“FDA’s TRG Process” 

http://http://www.fda.gov/cber/summaries/melkersontrg.htmwww.fda.gov/cber/summaries/melkersontrg.htm



PremarketPremarket Review of Biological Products &Review of Biological Products & 
Medical DevicesMedical Devices 

•• Biological ProductsBiological Products 
•• Medical DevicesMedical Devices 
•• Combination ProductsCombination Products 



Definition of a Medical DeviceDefinition of a Medical Device 

•• ““...apparatus,…, implant,...apparatus,…, implant, in vitroin vitro reagent,reagent,
including any component…or accessory...including any component…or accessory... 

•• intended for the diagnosis, mitigation, treatment,intended for the diagnosis, mitigation, treatment,
or prevention of disease...or prevention of disease... 

•• or intended to affect the structure or function ofor intended to affect the structure or function of 
the body...the body... 

•• and does not achieve its primary intendedand does not achieve its primary intended
purposes through chemical action within or onpurposes through chemical action within or on
the body…and which is not dependent uponthe body…and which is not dependent upon
being metabolized…”being metabolized…” 



Examples of Medical Devices &Examples of Medical Devices & 
Combination ProductsCombination Products 

•• Medical DevicesMedical Devices -- collagen, hyaluronic acidcollagen, hyaluronic acid 
and synthetic implantsand synthetic implants 
–– FocalSealFocalSeal--LL -- aqueous PEG solutions modifiedaqueous PEG solutions modified 

to phototo photo--polymerizepolymerize in situin situ
–– EmdogainEmdogain -- porcine enamel matrix proteinsporcine enamel matrix proteins 

•• Combination ProductsCombination Products -
–– ApligrafApligraf -- cells on bovine collagencells on bovine collagen 



Marketing ApplicationsMarketing Applications 

•• PremarketPremarket Notification (Class II Devices)Notification (Class II Devices)
Section 510(k) of the FD&C Act (21 CFR 807)Section 510(k) of the FD&C Act (21 CFR 807) 

•• PremarketPremarket Approval Application (Class IIIApproval Application (Class III 
Devices)Devices)
Section 515 of the FD&C Act (21 CFR 814)Section 515 of the FD&C Act (21 CFR 814) 

•• Humanitarian Device Exemption (requires HUDHumanitarian Device Exemption (requires HUD 
Designation)Designation)
Section 520(m) of the FD&C Act (21 CFRSection 520(m) of the FD&C Act (21 CFR 
814.100)814.100) 



PremarketPremarket Notification ReviewNotification Review 

•• CaseCase--byby--case approach, except if cancase approach, except if can 
demonstrate “equivalent” to predicate devicedemonstrate “equivalent” to predicate device 

•• Basic elements:Basic elements: 
–– Same IntendedSame Intended Use(sUse(s)) 
–– Preclinical equivalence of Product Manufacture,Preclinical equivalence of Product Manufacture, InIn 

vitrovitro and/orand/or in vivoin vivo testingtesting 
–– May need to demonstrate equivalence of ClinicalMay need to demonstrate equivalence of Clinical 

Performance, if seeking specificPerformance, if seeking specific indication(sindication(s) for use) for use 
under general intendedunder general intended use(suse(s) or differences in) or differences in 
technological characteristicstechnological characteristics 



Food and Drug AdministrationFood and Drug Administration 
Modernization Act of 1997Modernization Act of 1997 

•• Gave CDRH authority to recognizeGave CDRH authority to recognize 
national and international standards innational and international standards in 
product reviewsproduct reviews 
–– Allows for “Declaration of Conformity”Allows for “Declaration of Conformity” 
–– Somewhat mirrors device marketingSomewhat mirrors device marketing 

authorities used in Europeauthorities used in Europe 



CDRH Standards Program 

www.fda.gov/cdrh/stdsprog.htmlwww.fda.gov/cdrh/stdsprog.html
•• Standards ParticipationStandards Participation 

–– ASTM F04ASTM F04 
•• Division IVDivision IV -- Tissue Engineered Medical ProductsTissue Engineered Medical Products 

(TEMPS)(TEMPS) 

–– ISO TC 150ISO TC 150 
•• Working Group 11Working Group 11 -- Tissue Engineered ImplantsTissue Engineered Implants 

(Reviewing Other Standards Development(Reviewing Other Standards Development 
Activities)Activities) 



PremarketPremarket Approval ReviewApproval Review 

•• CaseCase--byby--case approachcase approach 
•• Both safety and effectiveness evaluationsBoth safety and effectiveness evaluations 
•• Basic elements:Basic elements: 

––Product ManufactureProduct Manufacture 
––In vitroIn vitro andand in vivoin vivo testingtesting 
––Clinical PerformanceClinical Performance 
––Product LabelingProduct Labeling 

•• Product ManufactureProduct Manufacture 
––Cell, tissue & biomaterial sourcingCell, tissue & biomaterial sourcing 
––Product ProcessingProduct Processing 
––InIn--process and final product testsprocess and final product tests 
––Adventitious agents & coAdventitious agents & co--purifying impuritiespurifying impurities 
––LotLot -- toto -- lot consistencylot consistency 
––Quality control proceduresQuality control procedures 



PremarketPremarket Approval ReviewApproval Review 

•• In vitroIn vitro andand in vivoin vivo testingtesting 
––Toxicity /Toxicity / GenotoxicityGenotoxicity
––Biomaterials biocompatibilityBiomaterials biocompatibility 
––ImmunogenicityImmunogenicity /inflammatory responses/inflammatory responses 
––Models of product effectivenessModels of product effectiveness 
––ProductProduct resorptionresorption/decomposition/decomposition 

•• Investigating product safety and clinicalInvestigating product safety and clinical 
benefit:benefit: 
––Patient populationPatient population 
––Investigational and control treatmentsInvestigational and control treatments 
––Study endpointsStudy endpoints 
––Study conductStudy conduct 
––Data analysisData analysis 
––Labeling claimsLabeling claims 



Investigational Human StudiesInvestigational Human Studies 

•• An exemption from marketing approval isAn exemption from marketing approval is 
required when unapproved products arerequired when unapproved products are 
studied in humans.studied in humans. 
–– Investigational Device Exemption (IDE) 21Investigational Device Exemption (IDE) 21 

CFR 812CFR 812 

•• For significant risk medical devices:For significant risk medical devices: 
–– FDA approval of IDEFDA approval of IDE 
–– IRB approvalIRB approval 



Humanitarian Device ExemptionHumanitarian Device Exemption 

•• Requires HUD (maximum of 4000 cases/perRequires HUD (maximum of 4000 cases/per
year) and requires no alternatives beyear) and requires no alternatives be
marketedmarketed 

•• CaseCase--byby--case approachcase approach 
•• Both safety and probable benefitBoth safety and probable benefit

evaluationsevaluations 
–– Product ManufactureProduct Manufacture 
–– In vitroIn vitro andand in vivoin vivo testingtesting 
–– ClinicalClinical PerforPerfor
–– Product LabelingProduct Labeling 



Internet Access to FDA DocumentsInternet Access to FDA Documents 

•• Proposed Approach to Regulation of Cellular andProposed Approach to Regulation of Cellular and
TissueTissue--Based ProductsBased Products -- 2/28/972/28/97 --
http://http://www.fda.gov/cber/gdlns/CELLTISSUE.txtwww.fda.gov/cber/gdlns/CELLTISSUE.txt

•• Tissue Action PlanTissue Action Plan --
http://www.fda.gov/cber/tissue/tissue.htmhttp://www.fda.gov/cber/tissue/tissue.htm

•• IntercenterIntercenter Agreement Between The Center for BiologicsAgreement Between The Center for Biologics
Evaluation and Research and The Center for DevicesEvaluation and Research and The Center for Devices 
and Radiological Healthand Radiological Health --
http://www.fda.gov/oc/ombudsman/biohttp://www.fda.gov/oc/ombudsman/bio--dev.htmdev.htm

•• Guidance on Applications for Products Comprised ofGuidance on Applications for Products Comprised of
Living Autologous Cells Manipulated Ex Vivo andLiving Autologous Cells Manipulated Ex Vivo and
Intended for Structural Repair or Reconstruction (5/96)Intended for Structural Repair or Reconstruction (5/96) 
-- http://http://www.fda.gov/cber/gdlns/GDEXV.TXTwww.fda.gov/cber/gdlns/GDEXV.TXT



Internet Access to FDA DocumentsInternet Access to FDA Documents 

•• Guidance For the Submission of Chemistry,Guidance For the Submission of Chemistry,
Manufacturing and Controls Information andManufacturing and Controls Information and
Establishment Description for Autologous Somatic CellEstablishment Description for Autologous Somatic Cell
Therapy ProductsTherapy Products -- 1/10/971/10/97 --
http://http://www.fda.gov/cber/gdlns/xvcmc.txtwww.fda.gov/cber/gdlns/xvcmc.txt

•• Required Biocompatibility Training and ToxicologyRequired Biocompatibility Training and Toxicology
Profiles for Evaluation of Medical Devices 5/1/95 (G95Profiles for Evaluation of Medical Devices 5/1/95 (G95--1)1) 
-- http://www.fda.gov/cdrh/g951.htmlhttp://www.fda.gov/cdrh/g951.html

•• Public Health Service Guideline on Infectious DiseasePublic Health Service Guideline on Infectious Disease 
Issues inIssues in XenotransplantationXenotransplantation
http://www.fda.gov/cber/gdlns/xenophs0101.htmhttp://www.fda.gov/cber/gdlns/xenophs0101.htm

•• FDA PMA Database Search EngineFDA PMA Database Search Engine
http://http://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPMwww.accessdata.fda.gov/scripts/cdrh/cfdocs/cfPM
A/pma.cfmA/pma.cfm



Tissue Related DocumentsTissue Related Documents

http://www.fda.gov/cber/tissue/docs.htmhttp://www.fda.gov/cber/tissue/docs.htm
•• Guidance for Industry: Availability of Licensed DonorGuidance for Industry: Availability of Licensed Donor

Screening Tests Labeled for Use withScreening Tests Labeled for Use with CadavericCadaveric BloodBlood 
SpecimensSpecimens -- 6/23/20006/23/2000 

•• Suitability Determination for Donors of Human CellularSuitability Determination for Donors of Human Cellular
and Tissueand Tissue--Based Products; Proposed Rule; reopening ofBased Products; Proposed Rule; reopening of
comment periodcomment period -- 4/18/20004/18/2000 

•• Establishment Registration and Listing forEstablishment Registration and Listing for
Manufacturers of Human Cellular and TissueManufacturers of Human Cellular and Tissue--BasedBased 
ProductsProducts -- 5/14/985/14/98 

•• Guidance for IndustryGuidance for Industry -- Screening and Testing of DonorsScreening and Testing of Donors
of Human Tissue Intended for Transplantationof Human Tissue Intended for Transplantation -- 7/29/977/29/97 

•• Guidance for the Preparation of aGuidance for the Preparation of a PremarketPremarket NotificationNotification 
Application for Processed Human Dura MaterApplication for Processed Human Dura Mater --
http://www.fda.gov/cdrh/ode/054.htmlhttp://www.fda.gov/cdrh/ode/054.html



Specific Product InformationSpecific Product Information

•• FocalSealFocalSeal--L SealantL Sealant-- FocalFocal -- SSESSE 
–– http://www.fda.gov/cdrh/pdf/p990028b.pdfhttp://www.fda.gov/cdrh/pdf/p990028b.pdf

•• ApligrafApligraf -- OrganogenesisOrganogenesis -- SSESSE 
–– http://www.fda.gov/cdrh/pdf/p950032.pdfhttp://www.fda.gov/cdrh/pdf/p950032.pdf

•• CCSCCS -- OrtecOrtec, Inc., Inc. -- SSPB (H990013)SSPB (H990013) 
–– http://www.fda.gov/cdrh/pdf/h990013b.pdfhttp://www.fda.gov/cdrh/pdf/h990013b.pdf



MultiMulti--Agency Tissue Engineering ScienceAgency Tissue Engineering Science 
(MATES) Working Group(MATES) Working Group

The MultiThe Multi--Agency Tissue Engineering ScienceAgency Tissue Engineering Science 
(MATES) Working Group is proposed as a(MATES) Working Group is proposed as a 
means for the various federal agenciesmeans for the various federal agencies 
involved in Tissue Engineering to stayinvolved in Tissue Engineering to stay 
informed of each other’s activities and betterinformed of each other’s activities and better 
coordinate their efforts.coordinate their efforts. 

http://http://www.tissueengineering.govwww.tissueengineering.gov
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Five Year Plan; Subcommittee on BiotechnologyFive Year Plan; Subcommittee on Biotechnology
The term “Tissue Engineering” was coined at an NSFThe term “Tissue Engineering” was coined at an NSF--sponsoredsponsored

meeting in 1987(1). At a subsequent NSF sponsored workshop,meeting in 1987(1). At a subsequent NSF sponsored workshop,
Tissue Engineering was defined as “the application of principlesTissue Engineering was defined as “the application of principles
and methods of engineering and life sciences toward fundamentaland methods of engineering and life sciences toward fundamental
understanding of structureunderstanding of structure--function relationships in normal andfunction relationships in normal and
pathological function” (2). This multidisciplinary technologypathological function” (2). This multidisciplinary technology
involves the development of biological substitutes for the repaiinvolves the development of biological substitutes for the repair orr or 
regeneration of tissue or organ function and has led to a broadregeneration of tissue or organ function and has led to a broad
range of products.range of products.

1. Heineken FG and1. Heineken FG and SkalakSkalak R. Tissue Engineering: A BriefR. Tissue Engineering: A Brief
Overview, Journal ofOverview, Journal of Biomechanical EngineeringBiomechanical Engineering 113113, 111 (1991)., 111 (1991). 

2.2. SkalakSkalak R and Fox CF, eds.R and Fox CF, eds. Tissue Engineering, Proceedings for aTissue Engineering, Proceedings for a
Workshop held atWorkshop held at GranlibakkenGranlibakken, Lake Tahoe, California, Lake Tahoe, California,,
February 26February 26--29, 1988, Alan29, 1988, Alan LissLiss, New York., New York.

http://http://www.tissueengineering.govwww.tissueengineering.gov
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To date, some of these products have been approved by the U.S.To date, some of these products have been approved by the U.S.
Food and Drug Administration while many are under eitherFood and Drug Administration while many are under either
preclinical investigation or regulatory evaluation (3, 4). Sincepreclinical investigation or regulatory evaluation (3, 4). Since
1990, the Tissue Engineering industry has grown to become more1990, the Tissue Engineering industry has grown to become more
than a $3.5 billion worldwide R&D effort by over seventythan a $3.5 billion worldwide R&D effort by over seventy
biotechnology startbiotechnology start--ups and business units (5, 6). Less than tenups and business units (5, 6). Less than ten
percent of this effort is funded by the U.S. government, but thipercent of this effort is funded by the U.S. government, but thiss 
contribution is rapidly increasing.contribution is rapidly increasing.

3.3. HellmanHellman KB, Knight E, andKB, Knight E, and DurforDurfor CN. Tissue Engineering: ProductCN. Tissue Engineering: Product
Applications and Regulatory Issues, pp. 341Applications and Regulatory Issues, pp. 341--366,366, Frontiers in TissueFrontiers in Tissue 
EngineeringEngineering, Charles W. Patrick, Antonio G., Charles W. Patrick, Antonio G. MikosMikos, and Larry V. McIntire, and Larry V. McIntire
(eds.), Amsterdam, Elsevier Science (1998).(eds.), Amsterdam, Elsevier Science (1998). 

4.4. HellmanHellman KB., Solomon RR,KB., Solomon RR, GaffeyGaffey C,C, DurforDurfor C and Bishop JG, III.C and Bishop JG, III.
TissueTissue Engineering: Regulatory Considerations,Engineering: Regulatory Considerations, Principles of TissuePrinciples of Tissue
Engineering, 2ndEngineering, 2nd EditionEdition, Robert, Robert LanzaLanza, Robert Langer, and Joseph P., Robert Langer, and Joseph P.
VacantiVacanti (eds.), Academic(eds.), Academic Press, San Diego, California (in press).Press, San Diego, California (in press). 

5.5. LysaghtLysaght MJ,MJ, NguyNguy AS, and Sullivan K. An Economic Survey of the EmergingAS, and Sullivan K. An Economic Survey of the Emerging
TissueTissue Engineering Industry, Tissue Engineering:Engineering Industry, Tissue Engineering: 44, 231 (1998)., 231 (1998). 

6.6. LysaghtLysaght MJ, and Reyes J. The Growth of Tissue Engineering, TissueMJ, and Reyes J. The Growth of Tissue Engineering, Tissue EngrEngr..
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I.I. GeneralGeneral
ControlsControls

II.II. SpecialSpecial
ControlsControls

III.III. PremarketPremarket
Approval (PMA)Approval (PMA)
Human TrialHuman Trial

InvestigationalInvestigational 
DeviceDevice 

ExemptionExemption

Equivalent to MarketedEquivalent to Marketed 
Device?;Device?;

PremarketPremarket NotificationNotification

No approval ofNo approval of 
FDA prior toFDA prior to 
selling theselling the 
product.product.

Classification of Product as I, II, or IIIClassification of Product as I, II, or III

PMAPMA

510 (k)510 (k)

Analysis of compositionAnalysis of composition 
and properties, andand properties, and in vitroin vitro

andand in vivoin vivo studiesstudies

IDEIDE

GMPGMP

GoodGood ManufManuf..
PracticePractice

TE productsTE products
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