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Executive Summ~ 

Purpose Since passage of the Medical Device Amendments of 1976, roughly 
36,000 medical devices and device modifications have been marketed 
subsequent to review by the Food and Drug Administration (FDA). Of 
those, 94 percent were marketed after FDA, in a review process known as 
premarket notification (or 510(k) review), found them to be “substan- 
tially equivalent” to devices on the market prior to 1976. The remaining 
6 percent entered the market after undergoing premarket approval, 
which is limited to devices that require a more rigorous, empirical dem- 
onstration of safety and effectiveness. Concerned about the extensive 
use of premarket notification as compared to premarket approval, the 
Subcommittee on Health and the Environment of the House Committee 
on Energy and Commerce asked the General Accounting Office (GAO) to 
review FDA'S implementation of premarket notification in terms of both 
formal policies and day-to-day operations. GAO was also asked to iden- 
tify any problems pertaining to premarket notification resulting from 
implementation of other provisions of the amendments. 

Background The amendments greatly expanded FDA'S authority to regulate medical 
devices and attempted to both encourage advances in medical technol- 
ogy and protect the public against unsafe and ineffective medical 
devices. A complex three-tiered system of classification and regulatory 
control was prescribed. Class I devices (such as bedpans and tongue 
depressors) are those for which general controls provide reasonable 
assurance of safety and effectiveness. Class II devices (for example, syr- 
inges and hearing aids) require performance standards in addition to 
general controls. Class III devices (for instance, heart valves and pace- 
makers) must undergo premarket approval and also comply with gen- 
eral controls. 

The premarket notification provision allows FDA to review submissions 
for devices about to be marketed in order to determine whether they are 
substantially equivalent to pre-1976 devices. If they are substantially 
equivalent, they may be marketed. If they are not, the statute automati- 
cally places them in class III. The devices are then subject to premarket 
approval or to reclassification into a lower class before they may be dis-, 
tributed commercially. The statute does not define or otherwise elabo- ’ 
rate on the meaning of the term substantial equivalence. The relevant 
legislative history can be read in different ways. Under one reading, 
whenever a device about to be marketed varies from a pre-1976 device 
in its materials, design or energy sources, the product would be found 
not substantially equivalent and would be subject to premarket 
approval. Under a less restrictive reading, only variations that could, or 
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Executive Summary 

Results in Brief 

do, materially affect safety or effectiveness should result in a “not sub- 
stantially equivalent” decision. In any case, a determination of substan- 
tial equivalence in the premarket notification process does not mean 
that a device is safe and effective; it merely indicates that the device 
under review is not less safe and effective than a comparable pre-1976 
device. 

FDA'S implementation of the statute is in line with the less restrictive 
reading of the legislative history, and that reading is duly reflected in 
FDA'S premarket notification regulations and guidance memorandum. 
However, FDA'S guidance requires some clarification to make it inter- 
nally consistent. Because of FDA'S inadequate documentation of the 
review process, GAO could not determine whether FDA'S decisions are 
made in accordance with its stated policy. GAO also found significant 
weaknesses in the implementation of other provisions of the amend- 
ments that affect premarket notification. 

Principal Findings 

Policies Governing 
Premarket Notification 
Are Generally Adequate 

FDA issued written guidance for determining substantial equivalence in 
1986. While the guidance is generally adequate and consistent with the 
less restrictive reading of the legislative history, the description of how 
reviewers should assess the effect of a change in a device on its per- 
formance contains some ambiguities. GAO also found differences among 
the reviewing divisions within the Office of Device Evaluation concern- 
ing when to request additional information from the manufacturer, 
which further suggests a lack of clear office-wide policy and of coordi- 
nation among the divisions. (See pages 49 to 51 and 70 to 74.) 

Documentation Needs to 
Be Improved 

In reviewing over 1,000 premarket notifications, GAO found that almost 
all files included a standard form containing the recommended decision 
and the concurring signatures of the branch chief and division director. 
However, documentation of the questions raised during review and of 
the reasons for review decisions varied depending on the review deci- 
sion While there is fuller documentation of difficult decisions, the docu- 
mentation is inadequate to evaluate the extent to which formal review 
policy is being implemented consistently across decisions. FDA recognizes 
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Executive Summary 

that better documentation is needed and is devising a plan for improve- 
ment in this area. (See pages 67 to 68.) 

Implementation Failures 
Have Implications for 
Premarket Notification 

FDA has called for premarket approval applications for only 9 of approx- 
imately 150 types of preamendment class III devices. In addition, no per- 
formance standards for class II devices have been completed. 
Furthermore, publication of the final classification regulations for all 
types of medical devices has only been completed over the last two 
years. Because of these implementation problems, devices in class II and 
class III may be marketed through premarket notification without hav- 
ing to meet the additional requirements appropriate to their classifica- 
tion. As a result, FDA must place more reliance on premarket notification 
to control access of medical devices to the market than would otherwise 
be the case. 

The amendments do not specify a deadline for implementing the per- 
formance standards and premarket approval provisions. In addition, 
some experts have questioned the need for developing performance 
standards for all class II devices. Nevertheless, GAO believes that devel- 
oping no performance standards at all, and requiring premarket 
approval applications for only 9 of 150 types of class III devices in the 
first eleven years of the program, represent inadequate progress. GAO 

also recognizes that these activities are resource intensive. FDA estimates 
that it takes 1,200 hours to review each premarket approval application 
and 40 staff years to develop a single standard. Only in late 1987 was a 
long-standing backlog of premarket approval applications eliminated. If 
FDA is to make more rapid progress in developing performance standards 
and reviewing premarket approval applications for preamendment 
devices, additional resources will be required. 

Relying on Pre- 1976 The amendments require that substantial equivalence determinations be 
Devices for Determining made relative either to devices that were in commercial distribution 

Substantial Equivalence Is prior to the amendments or to reclassified post-1976 devices. If manu- 

Problematic facturers can demonstrate that their devices are used for the same pur- : 
poses and perform as well as products marketed prior to 1976, FDA must 
now find the products to be substantially equivalent even if there are 
other products already on the market that “work better.” If the compar- 
ison were made to a currently marketed device, FDA could presumably 
find a new device not substantially equivalent, even in the absence of 
performance standards, if it were not equally safe and effective. 
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Executive Summary 

Recommendations 

Recommendation to the 
Congress and Matter for 
Congressional 
Consideration 

GAO recommends that the Congress amend the Federal Food, Drug and 
Cosmetic Act to require FDA to determine substantial equivalence based 
on a comparison with a currently marketed device, rather than a pre- 
1976 device. (Proposed legislative language is on page 53.) 

In light of the problems in implementing parts of the amendments, the 
Congress may also want to consider (1) clarifying the extent to which 
FDA should evaluate, within the premarket notification process, the 
effects of changes in medical devices on their safety and effectiveness; 
and (2) developing alternative approaches to the regulation of devices 
currently placed in classes II and III that could accomplish the original 
purposes of the amendments. (See page 43.) 

Recommendations to the GAO recommends that the secretary of HHS instruct the commissioner of 

Department of Health and FDA to require that written documentation of the review and decision- 

Human Services (HHS) making process be included in each premarket notification file. The 
extent of documentation should vary according to the seriousness of the 
review questions raised. (See page 77.) 

GAO also recommends that the secretary of HHS instruct the commis- 
sioner of FDA to develop and implement processes for identifying scien- 
tific issues that require uniform treatment across the divisions of the 
Office of Device Evaluation, for developing policies, and for ensuring 
that these policies are implemented consistently in the review of 
premarket notifications. (See page 79.) 

Agency Comments HHS provided official comments on an initial draft of this report, charac- 
terizing the report as thorough and fair and concurring with GAO'S rec- 
ommendations to the secretary of HHS. (See appendix VI.) The initial 
draft portrayed FDA'S regulations and policies as generally consistent 
with the statute and legislative history. GAO subsequently decided that 
the legal status of the regulations and policies was not germane to the 
thrust of the report and therefore made appropriate revisions. The revi- 
sions do retain the observation that the regulations and policies adopted 
by FDA are consistent with a less restrictive reading of the legislative 
history. However, FDA found the revised draft to be less satisfactory 
than the original. (See pages 53 to 54.) 
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Introduction 

Background Ever since the turn of the century, the Congress has consistently shown 
its concern for the protection of the public from the harmful effects of 
contaminated food and unsafe or ineffective drugs. In 1906, the Con- 
gress passed the Food and Drugs Act, which barred from interstate com- 
merce any adulterated or misbranded foods or drugs. In 1938, it passed 
the legislation that serves as the basis for the current statute, the Fed- 
eral Food, Drug, and Cosmetic Act (hereafter referred to as the act). The 
act required Food and Drug Administration (FDA) review of new drugs 
for safety prior to marketing and contained provisions to regulate cos- 
metics and medical devices for the first time. It did not require evidence 
of effectiveness for drugs, nor did it require FDA review of medical 
devices prior to marketing. At that time, the prevailing attitude in the 
Congress was that most medical devices were simple enough that defec- 
tive devices could be easily identified by the user and that therefore 
they posed no danger to the public. The Congress did believe that these 
devices should be properly labeled and unadulterated, and the act 
included a section defining the term “device” and prohibiting misbrand- 
ing and adulteration. 

For the next thirty years, the FDA played mainly a policing role, prose- 
cuting manufacturers who marketed devices that were fraudulently 
labeled or obviously adulterated. As time went on and medical science 
advanced, medical devices became more and more sophisticated, and 
defective devices were not so easily detected by their users. FDA realized 
that these sophisticated devices posed a potential danger to the public 
and thus needed to be reviewed before being put on the market. Under 
the act, FDA did not have the authority to conduct premarketing review 
of medical devices.’ FDA's solution was simply to redefine these poten- 
tially hazardous devices as drugs. However, while successful in some 
cases, this was clearly not a long-term solution. 

In an address to the Congress on October 30, 1969, President Nixon indi- 
cated that the government should become more involved in the regula- 
tion of medical devices as part of an overall plan to protect the interests 
of consumers. A study group on medical devices, later to become known 
as the Cooper Commission, was formed by the Department of Health, : 
Education, and Welfare to examine the issue and make recommenda- 
tions that would serve as the basis for a legislative proposal. Many of 
the Cooper Commission’s recommendations are reflected in the Medical 
Device Amendments of 1976 (hereafter referred to as the amendments). 

‘We use the terms “premarket” and “premarketing” interchangeably throughout this report. 
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Chapter 1 
Introduction 

The Medical Device 
Amendments of 1976 

to be followed in getting a medical device onto the market, including the 
section of the amendments that governs each step. Each of these provi- 
sions is described briefly below and in more detail in chapter 2. 

Definition of a “Device” The term “device” is defined in section 20 l(h) of the amendments as 

“an instrument, apparatus, implement, machine, contrivance, implant, in vitro rea- 
gent, or other similar or related article, including any component, part, or accessory, 
which is [either] intended for use in the diagnosis of disease or other conditions, 
or in the cure, mitigation, treatment, or prevention of disease, in man or other ani- 
mals . . . or intended to affect the structure or any function of the body of man or 
other animals, and which does not achieve any of its principal intended purposes 
through chemical action within or on the body of man or other animals and which is 
not dependent upon being metabolized for the achievement of any of its principal 
intended purposes.” 

The definition is very broad. It could include almost any item for which 
claims are made of usefulness in promoting health or preventing or cur- 
ing illness, provided that the mode of operation is not chemical or meta- 
bolic. Thus, for example, a mattress pad for which an advertising claim 
was made that it cured insomnia might be considered a device. Every- 
thing from tongue depressors and surgical gowns through lithotriptors 
and magnetic resonance imaging devices are regulated by FDA under this 
definition. 

Classification of Devices In drafting the amendments, the Congress was concerned with ensuring 
the safety and effectiveness of potentially hazardous devices while at 
the same time not unduly restricting development of innovative devices 
or improvements to existing devices. This meant that the premarketing 
review process would have to be rigorous enough to protect the public 
from hazardous or ineffective devices while at the same time not so 
cumbersome that it would discourage manufacturers from trying to 
market innovative products. In addition, since medical devices run the 
gamut from bandages and tongue depressors to magnetic resonance 
imagers and lasers, not all devices should be subject to the same level of 
regulation. Thus, a three-tiered system of classification and regulation 
was created. 

Devices in class I (such as tongue depressors) are those for which gen- 
eral controls provide reasonable assurance of safety and effectiveness. 
Class II devices (such as hearing aids) require performance standards in 
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Figure 1 .l: How to Get to Market With a Medical Device 
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addition to general controls in order to provide such assurance. Devices 
placed in class III (such as pacemakers) are required to undergo 
premarket approval to be proven safe and effective as well as to comply 
with general controls. Finally, a formal process was specified for 
assigning devices to these three classes. 

To facilitate the classification of devices, the Congress termed those 
devices regulated as drugs prior to the amendments “transitional 
devices” and placed them into class III. All other preamendment devices 
(that is, those on the market prior to the amendments) were to be placed 
in class I, class II, or class III by FDA, based on the recommendations of 
panels of experts. Postamendment devices were to be placed into one of 
the three classes based on their “substantial equivalence” to a “predi- 
cate” device (that is, either a preamendment device or a postamendment 
device reclassified into class I or II); devices found not substantially 
equivalent were automatically placed into class III. All devices could be 
moved from one class to another based on an approved reclassification 
petition. 

Review of Devices Prior to The amendments prescribe two premarketing review processes. 

Initial Marketing Premarket notification (also referred to as section 510(k)) was required 
of all postamendment devices and was to be used by FDA for identifying 
“new” devices based on a determination that the device was not “sub- 
stantially equivalent” to a predicate device. The amendments automati- 
cally place such “new” devices into class III. Premarket approval was to 
be used for reviewing the safety and effectiveness of these “new” 
devices and of all other postamendment class III devices based on “well- 
controlled investigations” or other “valid scientific evidence.” In prac- 
tice, this requirement typically means that the manufacturer must con- 
duct clinical trials of the device. 
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Prior Assessments of Since 1976, there have been periodic assessments of FDA implementation 

Implementation 
of the amendments by the Congress and congressional agencies.’ These 
investigations have mainly focused on FDA’s pace and priorities in imple- 
menting the law and on alternatives for revising certain provisions of 
the law which have not worked as expected. The findings have been 
quite similar. 

. FDA has classified many, but not all, of the 1,700 types of preamendment 
devices; 

+ FDA has not established the required performance standards for class II 
devices; 

. FDA has done very little to bring preamendment (and substantially 
equivalent postamendment) class III devices under the premarket 
approval process and to evaluate their safety and effectiveness. 

In 1987, the Hon. Henry Waxman and the Hon. John Dingell introduced 
H.R. 2595 which has several provisions affecting premarketing review 
of medical devices that are aimed at addressing the problems noted ear- 
lier. While our findings do have implications for changes in the amend- 
ments, we do not directly compare our findings to the proposed changes 
because the proposed legislation was still undergoing revisions at the 
time this report was written. 

Objectives, Scope, and 
Methodology 

Objectives This study, requested by Representative Henry Waxman, Chairman of 
the Subcommittee on Health and the Environment of the House Commit- 
tee on Energy and Commerce, examines FDA’S administration of 

‘U.S. Congress, House of Representatives, Committee on Energy and Commerce, Subcommittee on 
Oversight and Investigations, FDA Oversight: Medical Devices. Hearings: July 16, 1982.98th Gong.. 
1st sess. (Washington, D.C.: US Government Printing Office, 1982); U.S. Congress, House of Repre- 
sentatives, Committee on Energy and Commerce, Subcommittee on Oversight and Investigations, Me& 
ical Device Regulation: The FDA’s Neglected Child, An Oversight Report on FDA’s Implementation of 
the Medical Device Amendments of 1976 (Washington, DC.: U.S. Government Printing Office, 1983); 
US. General Accounting Office, Federal Regulation of Medical Devices-Problems Still to Be Over- 
come, GAO/HRD-83-53 (Washington, D.C.: September 1983); US. Congress, House of Representa- 
tives, Committee on Energy and Commerce, Subcommittee on Health and the Environment, Health 
and the Environment: Miscellaneous, Part A, Medical Device Amendments of 1976. Hearings: Febru- 
sly 22. 1984.98th Cong.. 1st sess. (Washington, DC.. U.S. Government Printing Office, 1984); Office 
of Technology Assessment, Federal Policies and the Medical Device Industry. (Washington, DC.: U.S. 
Government Printing Office, October 1984). 
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premarket notification, including the determination of substantial equiv- 
alence, taking into consideration both formal policies and day-to-day 
operations. We also examine FDA'S implementation of other provisions of 
the amendments that have implications for premarket notification. 

Scope We reviewed the activities undertaken by FDA in the eleven years since 
the amendments were enacted. While some attention is given to early 
activities, such as the publication of initial regulations implementing the 
various legislative provisions, most of the report deals with the 
premarket notification function as it exists today. Our discussions with 
FDA officials were conducted between November 1986 and October 1987. 
We also reviewed a sample of premarket notifications received by FDA 

during calendar year 1986. 

The report focuses on the implementation of the premarket notification 
provisions of the amendments. We examine the policies and procedures 
under which FDA reviews premarket notifications and makes determina- 
tions of substantial equivalence and compare them to implementation 
criteria developed from the statute and associated legislative history. 
We do not attempt to judge whether individual determinations of sub- 
stantial equivalence are appropriate or inappropriate. We examine the 
types of information available to the reviewers, although we do not 
attempt to determine the completeness or validity of the information 
submitted to FDA by manufacturers. We did not obtain information on 
manufacturers’ views of the program. Our review of the implementation 
of other provisions was less intensive and limited to those issues that 
have implications for premarket notification. 

Methodology Our study design involved three major lines of effort. First, a framework 
or set of criteria was developed based on the statute and its legislative 
history. These criteria were used to judge the degree to which FDA's 

implementation of the premarket notification and related provisions of 
the amendments is consistent with the statute and other indications of 
intent. Second, a review of FDA regulations and documents, combined 
with extensive interviews with FDA officials, provided information on 
FDA's implementation of the amendments in general and, in particular, 
on the policies, procedures, and day-to-day operation of the premarket 
notification program. Finally, a representative sample of premarket 
notifications submitted in 1986 was analyzed to develop evidence on the 
information contained in the files as well as on the review and decision- 
making process. 
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Criteria Development 

Our study was conducted in accordance with generally accepted govern- 
ment auditing standards. 

We made a substantial effort to develop criteria that reflected the statu- 
tory language and legislative history. In addition, a literature review 
was conducted that encompassed both early articles and reports on the 
regulation of medical devices and later articles that explicated the rea- 
sons for current criticisms of FDA'S implementation of the amendments. 

The results of our review were summarized in a working paper that pre- 
sented our understanding of the system of premarketing activities 
implied by the various statutory provisions on three levels: general reg- 
ulatory mechanisms, policies and procedures, and day-to-day opera- 
tions. Comments were requested from reviewers selected for their 
knowledge of the amendments and the issues surrounding premarket 
notification. (See appendix I.) Some of these reviewers were involved 
either in the passage of the amendments or with FDA'S implementation of 
them. The working paper provided us with a framework for judging the 
adequacy of FDA'S implementation of the premarket notification and 
related provisions of the amendments. 

Review of FDA’s Implementation We obtained and reviewed regulations and other policy-related FDA docu- 
ments that concern premarket notification and related processes. We 
also obtained and analyzed data from an automated data base that con- 
tained information on all premarket notifications filed from 1976 to 
1986. Total numbers, classification, decision, and calendar time to deci- 
sion were examined. 

We conducted extensive interviews with individuals at each level in the 
Office of Device Evaluation (ODE) within the Center for Devices and 
Radiological Health. We had meetings with the director, deputy director, 
and 5 10(k) coordinator regarding overall ODE policy, the structure of 
premarketing review, and the processing of premarket notifications. We 
conducted interviews with each of the seven ODE division directors to 
discuss their implementation of ODE policies and guidance and the man- ’ 
agement of the review process. Finally, we met with selected reviewers 
and branch chiefs in each of the seven divisions and discussed the deci- 
sion-making process from their perspective and their day-to-day activi- 
ties. In these meetings, we also discussed actual premarket notifications 
that these individuals had reviewed. 
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Analysis of a Sample of 
F’remarket Notifications 

We reviewed a random sample of over 1,000 premarket notifications 
submitted in calendar year 1986, stratified by the review decision and 
device class. (See appendix II for details.) The sample was designed to 
have a maximum sampling error of + 6 percent in any stratum. Data 
were abstracted from the microfiche?ecords of the individual 
premarket notifications. We examined the types of information con- 
tained in the original submission, the types of additional information 
requested by FDA, and the supplemental information actually provided 
by manufacturers. (See appendix III.) The decision itself and informa- 
tion about the extent of documentation were also abstracted. 

Report Organization In chapter 2, we present the statutory requirements of the premarket 
notification and related provisions of the amendments and evaluate, at a 
structural level, the extent to which FDA has implemented each of them. 
We discuss the effects that failure to implement certain provisions of the 
amendments have on premarket notification. In chapter 3, we discuss 
FDA policies that govern the determination of substantial equivalence. 

In chapter 4: we evaluate the extent to which what actually happens in 
the day-to-day operation of the premarket notification program matches 
the formal policy. We review how notifications are processed and deci- 
sions made, and describe both the information provided to FDA and what 
additional information FDA requests and receives. We judge the extent to 
which the process is consistent with the statute and legislative history, 
using the criteria discussed above. Finally, we address two specific criti- 
cisms of the process: that too many medical devices reviewed in the 
premarket notification process are found to be substantially equivalent 
and that FDA is conducting “mini-PMAs” (that is, mini-premarket 
approvals) as part of premarket notification. 
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In this chapter, the requirements of the amendments concerning 
premarketing review and their implementing regulations are presented. 
Our analyses are primarily structural and are based on two questions: 
are the required mechanisms in place, and do they relate to each other in 
the specified ways? 

The chapter begins with a discussion of premarket notification-the 
provision that is the primary focus of this review. We examine classifi- 
cation, reclassification, performance standards, and premarket approval 
in the sections that follow. In each section, we present the statutory 
requirements, FDA'S implementation, and summary and implications. 
Finally, we present some information on the relationship of premarket 
notification to postmarketing compliance activities. 

Most Postamendment 
Devices Are Marketed 
Through Premarket 
Notification 

Section 5 10(k) of the act, the premarket notification provision, provides 
a mechanism for informing FDA of a manufacturer’s intent to market a 
new or modified device, providing FDA with the manufacturer’s judg- 
ment about the appropriate classification of the device pursuant to sec- 
tion 513 and describing actions taken to comply with sections 514 
(performance standards) and 515 (premarket approval) of the amend- 
ments. However, FDA'S inclusion of determinations of substantial equiva- 
lence based on section 513(f)(l), and the resulting classification of the 
device, extend the significance of premarket notification. In addition, if 
there were performance standards to enforce, FDA could review the per- 
formance of class II devices prior to marketing against the applicable 
performance standards as part of premarket notification. 

Statutory Requirements 

Premarket Notification Premarket notification is one of the two procedures that FDA has for 
reviewing a medical device prior to marketing. Section 510(k) of the 
amendments contains three requirements. First, manufacturers must 
notify FDA at least ninety days before marketing a “new” device. Second, 
manufacturers must provide their preliminary judgment of the class 
that a device belongs in (or the lack of such a classification) and the 
basis for that assessment. This means that manufacturers must keep 
informed of FDA regulatory activities regarding the classification of the 
devices that they produce or market. Finally, manufacturers must 
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describe the actions they have taken to comply with the applicable per- 
formance standard (section 514) or premarket approval (section 5 15) 
provisions of the amendments. 

The amendments also require FDA to issue regulations specifying the 
form and manner in which manufacturers must report to FDA. Section 
5 10(k) does not explicitly require FDA to review the manufacturer’s judg- 
ment concerning the classification of the device. Nor does it require the 
manufacturer to refrain from marketing for more than 90 days if FDA 

has not made a determination. However, the requirement to notify FDA 

suggests that FDA should take some responsibility for reviewing the ini- 
tial judgments made by manufacturers concerning the class into which a 
new device falls. And, as will be elaborated upon in the next section, the 
legislative history of the amendments clearly indicates that FDA has the 
responsibility to make sure that “new” devices are not marketed until 
all applicable provisions of the statute have been satisfied. 

Determination of Substantial 
Equivalence 

Section 5 13(f)( 1) provides that postamendment devices are to be auto- 
matically placed in class III unless they meet certain criteria. Post- 
amendment devices are placed in class III unless they are “within a type 
of device” that was on the market prior to the amendments or that has 
been reclassified into class I or class II.’ In addition, the “new” device 
must be substantially equivalent to a device within that type. 

No administrative procedure is described for when and how determina- 
tions of substantial equivalence are to be made. However, with regard to 
when the determinations should be made, the legislative history makes 
it clear that the Congress provided the notification function in section 
510(k) for the express purpose of providing FDA with an opportunity for 
reviewing postamendment devices prior to their initial marketing. 

“The proposed bill contains provisions designed to insure that manufacturers do not 
intentionally or unintentionally circumvent the automatic classification of ‘new’ 
devices. These provisions, included in amendments to section 510 of the act, would 
require all persons to advise the Secretary ninety days before they intend to begin 
marketing a device as to whether the device has been classified under section 513. 

‘The term “device” is used to refer to a particular device produced by a manufacturer. A “type” of 
device is the generic category into which a particular device falls. For example, implantable pacemak- 
ers are a device type; several different manufacturers make pacemaker “devices” that are more or 
less equivalent. However, in order to simplify the presentation here, the term “device” typically will 
refer to the “type of device” rather than to any particular manufacturer’s product. 
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This provision will enable the Secretary to assure that ‘new’ devices are not mar- 
keted until they comply with premarket approval requirements or are reclassified 
intolass I or II.“” [Emphasis added.] 

It is clear from this passage that the Congress intended that FDA would 
make the determination prior to marketing so that “new” devices would 
be identified, placed in class III, and obtain premarket approval before 
being used by the public. 

Concerning how the determination should be made, the statute does not 
define substantial equivalence. The pertinent house report, which is the 
only part of the legislative history that addresses this matter, contains 
the following discussion: 

“The term ‘substantially equivalent’ is not intended to be so narrow as to refer only 
to devices that are identical to marketed devices nor so broad as to refer to devices 
which are intended to be used for the same purposes as marketed products. The 
Committee believes that the term should be construed narrowly where necessary to 
assure the safety and effectiveness of a device but not so narrowly where differ- 
ences between a new device and a marketed device do not relate to safety and effec- 
tiveness. Thus, differences between ‘new’ and marketed devices in materials, design, 
or energy sources, for example, would have a bearing on the adequacy of informa- 
tion as to a new device’s safety and effectiveness, and such devices should be auto- 
matically classified into class III. On the other hand, copies of devices marketed 
prior to enactment, or devices whose variations are immaterial to safety and effec- 
tiveness would not necessarily fall under the automatic classification scheme.“” 

As noted below, this passage is subject to differing interpretations. How- 
ever, a number of the important elements of a determination of substan- 
tial equivalence are clearly stated here. First, a “new” device need not 
be identical in all respects to a predicate device in order to be considered 
substantially equivalent. Second, if the only connection between a 
“new” device and a predicate device is that they have the same intended 
use, that is not sufficient to find them substantially equivalent. Some 
greater degree of equivalence is required. Finally, the passage suggests 
that equivalence should be construed narrowly where differences 
between devices could affect safety and effectiveness but more broadly 
where the changes do not affect safety and effectiveness. I 

“U.S. Congress, House of Representatives, The Medical Device Amendments of 1976, House Report 
Ko. 94853,94th Gong., 2nd sess., (Washington, IX.: U.S. Government Printing Uttice, lY76), p. 37. 
?We reter to this document as the house report.) The Congress adopted the premarket notification 
provision as originally proposed in the House. 

3House report, pp. 36-37. 
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The house report language is not clear about which differences between 
devices relate to safety and effectiveness. According to one reading, any 
difference between a “new” device and a predicate device in materials, 
design, or energy sources would materially affect safety and effective- 
ness and thus should result in a “not substantially equivalent” decision, 
automatically causing the device to be placed in class III. Under a less 
restrictive reading of the passage, only those changes that could, or do, 
materially affect safety and effectiveness should result in a “not sub- 
stantially equivalent” decision. As noted in later sections of the report, 
FDA'S actions are consistent with the less restrictive reading of the House 
Report guidance. 

Compliance With Performance 
Standards 

Section 510(k) requires that the manufacturer describe actions taken to 
comply with section 514 (performance standards). We believe that FDA 

has the authority to request and review any information necessary to 
assure that the device meets the applicable performance standard. FDA 

could accept at face value the manufacturers’ statement of compliance 
or, arguably, it could require that the results of complete and thorough 
testing be submitted to substantiate claims. 

Implementation 

The Implementing Regulation In August 1977, FDA published final regulations (42 Fed. Reg. 42520; 
codified at 2 1 C.F.R. 807) implementing section 5 10(k) of the statute. 
The regulations as well as the policies that are implied by FDA's 

responses to the comments on the proposed regulation have remained 
essentially unchanged. The regulations specify what situations require 
submission of a premarket notification, what types of information 
should be submitted, and where it should be sent. In particular, FDA out- 
lines the types of situations in which premarket notification for device 
modifications would be required, most notably for “changes that could 
significantly affect safety and effectiveness” and for “major change or 
modification in the intended use of the device.” Class III devices with 
pending premarket approval applications were not required to have sep- 
arate premarket notifications. 

FDA also makes it clear that they intend actively to make determinations 
of substantial equivalence as part of the premarket notification process. 
The commissioner of FDA retains the right to ask for any additional 

Page 21 GAO/PEMIH%-14 FDA’s Implementation of Premarket Notification 



Chapter 2 
The Implementation of Premarketing Review 
of Medical Devices: Regulatory Mechanisms 

information necessary to make a determination of substantial equiva- 
lence. Further, if the additional information is not submitted within 
thirty days following the date of the request, FDA considers the 
premarket notification withdrawn. The regulations contain no mention 
of the role premarket notification might play in the review of devices 
for compliance with performance standards. 

These regulatory requirements, combined with the postmarketing tools 
FDA has for removing devices from the market (such as seizure and 
recall), effectively induce most manufacturers to refrain from marketing 
until a finding of substantial equivalence is made. That is, if a 
premarket notification is considered withdrawn by FDA because the 
manufacturer did not respond to a request for information, and a manu- 
facturer then decides to market the device anyway, FDA regards the 
device as “misbranded” under the amendments and therefore subject to 
recall. If FDA decides that the device is not substantially equivalent and 
the device is marketed anyway, the device is regarded as “adulterated” 
under the amendments because it does not have an approved premarket 
approval application, and thus is subject to recall. Violations of the 
requirements of section 5 10(k) were cited in 20 percent of regulatory 
letters issued by FDA between January 1985 and August 1986.1 

There was, and still is, some disagreement about the nature and extent 
of the premarket notification regulations. For example, some attorneys 
argue that premarket notification is a simple notification provision and 
that FDA has overreached its authority by requiring sufficient informa- 
tion in a premarket notification to make a determination of substantial 
equivalence. Others believe that FDA has responded reasonably. No court 
decisions have challenged FDA’S authority to prevent the marketing of a 
device prior to their making a substantial equivalence determination. 

F’rogram Statistics, 1976- 1986 In the first eleven years of the program, almost 40,000 premarket notifi- 
cations were processed by FDA. The annual number of applications 
increased steadily through 1985 and now appear to be leveling off at 
slightly more than 5,000 per year. (See figure 2.1 on page 23.) \ 

“J. Gibbs, “Medical Devices and Regulatory Letters: An Analysis of FDA Enforcement Actions,” Medi- 
cal Device and Diagnostics Industry, August 1987. 
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Figure 2.1: Number of Premarket 
Notifications, 1976-1966 
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The percent of all premarket notifications found substantially equiva- 
lent held steady at around 90 percent from 1977 through 1981. (See fig- 
ure 2.2 on page 24.) It dropped to around 85 percent over the next few 
years, coincident with the period of time during which the Congress was 
conducting oversight hearings critical of FDA's implementation of the 
amendments. The percent of notifications found substantially equiva- 
lent then remained steady at about 84 to 86 percent through 1986. In 
total, over 34,000 notifications were found substantially equivalent 
between 1976 and 1986. The percent of notifications found not substan- 
tially equivalent remained fairly constant at around 2 percent over the 
entire period. The percent of withdrawn and deleted applications rose 
from 7 percent in 1977 to almost 11 percent in 1986. 

Figure 2.3 on page 25 shows changes over time in the percent of notifi- 
cations falling into each of the three regulatory classes as well as the 
percent for which the classification is missing. The percent of devices 
falling into class I and class III has remained relatively constant over 
time. The percent of devices placed in class II dropped from around 55 
percent before 1981 to around 48 percent from 1982 to 1986. The per- 
cent of devices for which the classification designation is missing 
increased from around 12 percent prior to 1981 to over 20 percent from 
1982 to 1986. 
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Figure 2.2: Percent of Premarket 
Notifications by Decision, 1976-1966 
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The classification of a device will be missing from FDA'S data base if a 
product code was not assigned during the review process or the assigned 
product code did not match a record in FDA'S classification file.” The 
underlying reasons for this situation included data entry errors, review- 
ers using “ZZZ” as a generic product code when they were not certain of 
the appropriate code, withdrawn and deleted notifications not being ’ 
classified, devices found not substantially equivalent, as well as truly 

‘Three-letter product codes are associated with each of the types of preamendment devices. The 
reviewer of a premarket notification is supposed to record the product code of the predicate device to 
which the “new” device 1s being found substantially equivalent. 

Page 24 GAO/PEMD-S14 FDA’s Implementation of Premarket Notification 



Chapter 2 
The Implementation of Premarketing Review 
of Medical Devices: Regulatory Mechanisms 

Figure 2.3: Percent of Premarket 
Notifications by Class of Device, 1976- 
1966 
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unclassified devices.” FDA is aware of this data problem and is working to 
correct it. 

Summary and Conclusions While some have argued that premarket notification is a simple notifica- 
tion provision and should not be linked with the classification of pos- 
tamendment devices through determinations of substantial equivalence, 
we believe that the legislative history, as embodied in the house report, 
clearly indicates that they are related. As a result, FDA's decision to 
make determinations of substantial equivalence based on information 
submitted under section 5 10(k) is consistent with the statute. The evalu- 
ation of new class II devices against applicable performance standards 
could also be implemented as part of the premarket notification program 
but has not been, due to the lack of performance standards. 

“Approximately one-third of the notifications for which the classification 1s missing represent notifi- 
cations that have been withdrawn or deleted prior to the issuance of a decision. Thus, much of the 
increase m the percent of notifications with missing classifications can be explained by the increase in 
the percentage of notifications that are withdrawn or deleted. 
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At this structural level of analysis, we find that FDA'S implementation of 
the premarket notification program is consistent with the less restrictive 
reading of the house report. Over time, large numbers of premarket noti- 
fications have been processed. However, when the number of devices 
and device modifications marketed through premarket notification 
(roughly 34,000) is compared with that marketed through premarket 
approval (roughly 2,200; see page 37), the obvious conclusion to be 
drawn is that the program may have taken on an importance beyond 
that envisioned by the Congress. (We will examine the premarket notifi- 
cation program in greater detail in chapters 3 and 4.) 

Classification of The appropriateness of the classification of preamendment devices is 

Preamendment 
outside the scope of this study. However, the class to which a preamend- 
ment device is assigned determines the level of review that is required 

Devices Only Recently (that is, premarket notification or premarket approval) and the 

Completed 
postmarketing regulatory controls that will be exercised. It also serves 
as the basis for the automatic classification of postamendment devices 
based on a determination of substantial equivalence. Finally, premarket 
approval for devices placed in class III cannot commence until at least 
30 months after the publication of the final classification regulation for 
that category of devices. 

Statutory Requirements 

The Classification System The amendments established a system with three classes of medical 
devices. Class I devices are those for which general controls are consid- 
ered sufficient to provide reasonable assurance of the safety and effec- 
tiveness of the device. General controls include, among others, 
prohibitions against adulteration and misbranding and a set of regula- 
tions governing good manufacturing practices. Tongue depressors, ice 
bags, and bed pans are examples of class I devices. 

Class II devices are those for which general controls are insufficient to : 
provide reasonable assurance of safety and effectiveness and about 
which there is enough information to establish a performance standard. 
Class II devices must also comply with the general controls governing 
class I devices. Syringes, hearing aids, and resuscitators are examples of 
class II devices. 
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Transitional Devices 

Preamendment Devices 

Class III devices are those for which information is not sufficient to 
determine whether general controls, performance standards, or both 
would provide reasonable assurance of safety and effectiveness and 
which are intended to be used for supporting or sustaining human life, 
are substantially important for preventing the impairment of health, or 
present a potentially unreasonable risk of illness or injury. Class III 
devices are subject to the premarket approval process in which the man- 
ufacturer has to present evidence, including extensive clinical data, that 
the device is safe and effective before placing it on the market. Class III 
devices are also subject to general controls. Heart valves, pacemakers, 
and infant radiant warmers are examples of class III devices. 

Prior to the passage of the amendments, FDA recognized the need to 
review certain products for safety and effectiveness before they went 
on the market. This group of products included sutures, injectable sili- 
cone, intraocular lenses, and soft contact lenses. In the amendments, the 
Congress recognized the special status of these products by enacting 
“transitional provisions” that placed them in class III and covered their 
transfer from regulation as drug products to regulation as devices (sec- 
tion 520 (1)). Furthermore, any new device found to be “substantially 
equivalent” to a transitional device must also be placed in class III and 
go through the premarket approval process. 

The amendments established a procedure for placing the roughly 1,700 
types of nontransitional devices existing prior to the 1976 amendments 
into one of the three classes. The amendments required FDA to set up 
panels of experts in each medical specialty. These panels were required 
to review the available information on each type of device and make 
recommendations to FDA on their appropriate classification. The dead- 
line for the completion of the panels’ work was to be one year after the 
funds were appropriated for this activity. After receiving the recom- 
mendations of the classification panels, the commissioner of FDA had to 
develop a proposed classification regulation and publish it in the Federal 
Register. Interested persons then would have the opportunity to react 
and provide comments. After reviewing all comments, the commissioner 
would develop and publish a final classification regulation. No timetable 
is specified by the amendments for completion of this part of the classi- 
fication process. 
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Implementation 

Transitional Devices A notice was published in the Federal Register on December 8, 1977, 
that described FDA'S policy regarding the implementation of the provi- 
sions of the amendments relating to transitional devices. The notice 
specified how FDA would manage the review of applications from manu- 
facturers of new or modified transitional devices and how manufactur- 
ers could apply for reclassification of their devices. It also contained a 
list of products that FDA would regulate as transitional devices and a 
separate list of products that would be classified into class I or class II 
along with other preamendment devices. Some of the products on this 
second list included gauze bandages, adhesive tape, tampons, and dental 
adhesives. 

From 1977 through 1982, transitional devices accounted for 59 percent 
of the 128 Class III products that were granted premarket approval. 
Most of these applications were for ophthalmic products, including con- 
tact lenses and related cleaning solutions, storage cases, and the like. 
Today, all premarket approval applications for transitional devices are 
reviewed by the Office of Device Evaluation. Transitional products, 
most notably contact lenses! have been the subject of reclassification 
petitions that were denied. However, in 1986, a petition to reclassify one 
type of transitional device, stainless steel sutures, into class II was 
approved. 

Preamenclment Devices Based on the recommendation of the Cooper Commission, FDA had 
already begun the process of classifying medical devices by dividing 
devices into fourteen separate categories to be assessed by fourteen 
advisory panels. These categories were revised slightly, and the panels 
were officially established by Federal Register notice on August 25, 
1976. Procedures for developing final classification regulations were 
adopted on July 28, 1978. As table 2.1 shows, proposed regulations 
specifying device classifications in each of the 19 specialty areas had 
been published by July 1982. 
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Table 2.1: Classification Regulation 
Publication Dates Reaulation Device 

Medical specialty Proposed Final types 
Neurology 11/28/78 9/04/79 101 
Cardiovascular 3/09/79 2/05/80 136 
Obstetncs and gynecology 4/03/79 2126180 69 
Hematology and pathology 9/i l/79 9/ 12180 109 
General hospital and personal use 8124179 1 o/21 /WI 94 
Anesthesrology 11/02/79 7/l 6102 134 
Immunology and mrcrobiology 4122180 i i /09/82 162 
Physrcal medrcrne a/28/79 1 l/23/03 81 
Gastroenteroloqy and urology l/23/8 1 1 l/23/83 56 -. -~ 
Ear, nose. and throat l/22/82 11 /O6/86 67 
Clrnical chemlstrv and clinical toxicoloav 2/02/82 5101 I87 206 
Dental a/j 2187 185 
Orthopedics 7/02/82 9/04/87 77 

Ophthalmology 

Radioloav 
_I 

General and plastic surgery 

Total 

l/26/82 

i /29/82 
9/02/87 

1120188 
1;19)82 6124188 

119 

73 

54 

1,725 

However, the publication of final regulations has been considerably 
slower. While the first group of final regulations took less than a year to 
complete, the final regulations for clinical chemistry and toxicology, 
published in May 1987, took over five years from proposed to final regu- 
lation. The remaining five final regulations were published over the next 
twelve months. 

Based on either final or proposed regulations, roughly 54 percent of 
preamendment devices have been classified into class II. Class I devices 
represent about 35 percent of the total; class III devices represent 8 per- 
cent. Based on the past ten years’ experience, FDA expects to reclassify 
many types of devices after all the classification regulations are final. It 
anticipates that as much as 45 to 50 percent of device types will eventu- 
ally be placed in class I. In fact, in the final regulations published in 
fiscal year 1987, FDA shifted a number of devices originally proposed for 
class II into class I. 
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Summary and Implications The classification of preamendment and transitional devices was begun 
in a timely fashion. The classification panels completed their work rela- 
tively quickly, and many of the proposed and final classification regula- 
tions were published in a relatively short period of time. The 
implementation of the provision of the amendments related to transi- 
tional devices was also completed in a reasonable period of time. 

Conversely, the publication of the final classification regulations for 
seven of the medical specialty areas was delayed for several years. We 
did not examine why the process has taken this long. Part of the reason 
may be that FDA now feels that more devices should be placed in class I 
than were originally proposed. Ten years of experience have led to a 
recognition that the controls associated with class I provide a better 
assurance of safety and effectiveness than FDA originally believed. 

Whatever the reason, however, there are important implications of this 
delay in completing the process. Until the proposed classification regula- 
tion for a category of preamendment devices (such as radiology devices) 
becomes final, FDA legally has not determined the class of any individual 
device in that category and therefore cannot apply any of the regulatory 
controls that may be appropriate to the device, beyond the general con- 
trols to which all three classes are subject. For example, the statute pro- 
vides that manufacturers of devices placed in Class III by final 
regulation have a minimum of 30 months plus 90 days to file premarket 
approval applications. (This means that FDA cannot call for applications 
for at least 30 months, and manufacturers then have 90 days to file.) 
The clock does not start until the classification regulation becomes final. 
Further, devices proposed for class II cannot be required to meet per- 
formance standards until the classification regulation becomes final. 

Reclassification Used 
Infrequently 

Statutory Requirements Procedurally, a reclassification proceeding is the mechanism by which 
the class of a device may be changed. Reclassification is addressed in 
five separate provisions of the amendments. While the exact procedural 
details vary in each case, FDA must decide, on the basis of publicly avail- 
able information or information submitted by the petitioner, whether 
the controls of the proposed class will provide adequate assurance of 
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safety and effectiveness. (Proprietary safety-and-effectiveness data 
from premarket approval applications cannot be used by FDA without 
being released by the manufacturer.) In most cases, the consideration of 
a reclassification petition involves review by the appropriate classifica- 
tion panel and publication of a proposed regulation prior to making the 
reclassification final. 

Either the manufacturer or FDA may initiate a reclassification proceed- 
ing based on new information bearing on the appropriate classification 
of the device for preamendment devices (section 513(e)) or postamend- 
ment devices found substantially equivalent through premarket notifi- 
cation (section 513(e)). When initiating either performance standard 
development (section 514) or a call for premarket approval applications 
under section 515(b), FDA must provide an opportunity for an interested 
party to ask for reclassification. Finally, in the case of a transitional 
device (section 520(l)) or a device found not substantially equivalent 
(section 5 13(f)( 2)) the manufacturer must initiate the reclassification 
action. 

Implementation In practice, reclassification petitions have been limited almost exclu- 
sively to class III devices. In the past, FDA has strictly interpreted the 
evidence needed to support reclassification. Essentially, FDA required a 
demonstration of safety and effectiveness similar to that of a premarket 
approval, as well as a demonstration that the controls of the proposed 
class would provide reasonable assurance of safety and effectiveness. 
This required manufacturers who wanted to have their class III device 
reclassified into a lower class to provide FDA with almost as much infor- 
mation as would be required to gain approval of a premarket approval 
application. The manufacturers would either have to develop that data 
themselves or use publicly available data. Few manufacturers who have 
incurred the costs of developing data sufficient to have a premarket 
approval application approved would want to make those data available 
so that another manufacturer could market a similar device through the 
less costly premarket notification process. 

FDA has also required that the formal administrative procedure detailed 
in section 513 (f)(2) of the amendments be followed for all reclassifica- 
tion petitions. That procedure may take up to 210 days from the time 
FDA determines that it has “complete” information on which to make a 
decision. On its face, the procedure is very similar to that used by the 
original classification panels in considering preamendment devices. It 
includes a panel review and recommendation, with publication of the 
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panel’s recommendation in the Federal Register for public comment. 
FDA'S final decision is in the form of an order (conveyed in a letter to the 
manufacturer) which is announced by a notice in the Federal Register. 

Relatively few reclassification petitions have been filed since the 
amendments were passed. At the time of our last report on medical 
devices in 1986, only 39 petitions had been filed; 33 of those petitions 
had been approved.’ Since that time, reclassification petitions have been 
filed for a number of devices, including stainless steel sutures, argon 
lasers for otology, neodymium, yttrium, aluminum garnet, lasers for 
posterior capsulotomy, infant radiant warmers, and magnetic resonance 
imagers. At this time, only stainless steel sutures have been reclassified. 
In addition, the recently published final classification regulation for ear, 
nose, and throat devices placed argon lasers for otology (but not those 
for other ear, nose, and throat conditions) in class II rather than class 
III. 

Summary and Implications The requirements for reclassification are stringent, resource intensive, 
and time-consuming, at least as FDA has implemented them to date. The 
data required are extensive, the appropriate panel must meet and con- 
sider the petition, and FDA must develop and finalize the necessary regu- 
lation. In addition, manufacturers who have already incurred the costs 
associated with approved premarket approval applications have strong 
financial incentives to closely guard their data and to oppose reclassifi- 
cation. As the result of an internal task force report, however, FDA is 
considering a reinterpretation of the statute that would result in a relax- 
ation of the requirement that the device essentially be shown to be safe 
and effective before reclassification can be considered. 

‘;U.S General Accounting Office. Medical Devices: Early Warning of Problems Is Hampered by Severe 
Underreporting, GAO/PEMD-87-1 (Washington, D.C.: December 1986), p. 32. 
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No Formal 
Performance 
Standards Yet 
Developed for Class II 
Devices 

Statutory Requirements The amendments require a performance standard for each type of class 
II device. The procedure for developing performance standards as well 
as the types of standards that could be imposed are detailed in section 
5 14 of the act. As with classification and reclassification, the adminis- 
trative work associated with the development (and subsequent periodic 
updating to reflect changes in technology and performance) of a per- 
formance standard is resource intensive and time-consuming. In addi- 
tion, resources must be devoted to enforcing performance standards 
that have been developed. 

Implementation No formal performance standards have yet been developed under the 
procedures detailed in the Medical Device Amendments of 1976. Despite 
several attempts to initiate standards development in the past, none has 
gotten very far. However, a contract to begin the development of a 
standard for apnea monitors was recently announced. (The failure to 
develop performance standards has resulted in class II devices under 
premarketing review being treated in the same manner as class I 
devices.) 

The development of performance standards for all current class II 
devices would require many years of effort. Given the over 1,000 types 
of devices currently in class II, an FDA official recently estimated that it 
would take 50,000 staff years to complete the task of developing per- 
formance standards. While we have not attempted to verify this particu- 
lar estimate, it is consistent with past FDA estimates as well as with the 
experience of other Federal agencies.* 

‘In a previous report (GAO/HRD-83-53), we reported that FDA’s former Bureau of Radiological 
Health took three years, at a cost of 40 staff years, to develop a standard. Other Federal agencies, 
including the Environmental Protection Agency and the Consumer Product Safety Commission, 
required from 2 to 5.5 years to develop a standard. Given that more than 1,000 types of devices 
require standards, an estimate of 50,000 staff years does not seem unreasonable. 

Page 33 GAO/PEMD-88-14 FDA’s Implementation of Premarket Notification 



Chapter 2 
The Implementation of Premarketing Review 
of Medical Devices: Regulatory Mechanisms 

In part as a substitute for performance standards, and in part as a guide 
to manufacturers and reviewers, FDA has informally adopted and uses a 
variety of voluntary standards, draft guidance, and other mechanisms 
against which to judge the design and performance of medical devices. 
Some of these voluntary standards were developed and endorsed by 
groups such as the Association for the Advancement of Medical Instru- 
mentation, often with FDA assistance. In addition, FDA staff develops its 
own “guidance” documents for internal use. For example, FDA has a 
“draft guidance” that requires detailed testing data for ultrasound 
probes and sets maximum sound levels for particular diagnostic uses 
based on performance data from preamendment devices. Furthermore, 
FDA has indicated to manufacturers that a manufacturer not providing 
the “suggested” information or exceeding these standards would face a 
difficult, if not impossible, task in bringing its ultrasound probe to 
market. 

In addition, FDA inspects facilities manufacturing class II and class III 
devices more frequently and gives these devices higher priority in other 
regulatory actions. The agency also develops educational programs 
aimed at solving use-related problems, “safety alerts” targeted at 
reported problems, and labeling guidance intended to enhance safe and 
effective use. 

Although these approaches have benefits in terms of assuring a certain 
level of performance, there is no way to determine whether these infor- 
mal standards are more or less stringent than a formal performance 
standard would be. Resources are required to develop such guidance; to 
date, the daily workload of reviewing applications has taken priority. In 
practical terms, FDA becomes bound by this guidance until it is revised 
and may not have the resources to revise it on a timely basis to reflect 
changes in technology or experience. 

Summary and Implications The failure to develop any performance standards is not consistent with 
the statute. One consequence of this absence of performance standards 
is that class II devices are subject only to general controls applicable to 
all three classes of devices. Conversely, the formal development of per- ’ 
formance standards (and periodic updating) would be very resource- 
intensive and, according to many experts, not necessary for many class 
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II devices.” In addition, FDA would have to devote resources to enforcing 
compliance with any standards that are developed. 

If the development of performance standards is still considered essential 
by the Congress, some approach to reducing the overall resources and 
time required for their development and approval is needed. For exam- 
ple, it seems to us that incorporating acceptable voluntary standards 
into formal performance standards would reduce the overall cost of 
developing standards. A simplified administrative procedure for the 
development and review of standards would help reduce the total cost. 
The reclassification of some low-risk class II devices into class I, some- 
thing FDA has already indicated it intends to do, will reduce the number 
of devices requiring standards. 

Premarket Approval 
for Preamendment 
Class III Devices 
Proceeding Slowly 

Statutory Requirements Premarket approval is the procedure specified in section 515 of the act 
for reviewing class III medical devices prior to marketing. The approval 
of a premarket approval application indicates that the benefits derived 
from the device (that is, clinical utility or effectiveness) have been 
shown to outweigh the risks associated with its use. The manufacturer 
must demonstrate, based on well-controlled investigations, that the 
device is safe and effective for its intended use in order to obtain 
premarket approval. The evidence presented by the manufacturer is 
reviewed by a panel of experts as well as by FDA. The public is also given 
an opportunity to comment on the application, although public access to 
the information is limited to a brief summary of the safety and effec- 
tiveness data. FDA is required to conduct the necessary meetings and 
reviews and make a decision within 180 days. 

Under section 515, all class III devices (both preamendment and pos- 
tamendment) are ultimately required to have premarket approval or be 

“In our 1983 report. we stated that many experts felt that developing over 1,000 performance stan- 
dards would be very time-consuming, expensive. and impracticable. At that time, we suggested that 
the Congress consider allowing FDA to determine, on a case by case basis, which class II devices 
require performance standards. 
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reclassified prior to marketing. Transitional devices and postamendment 
devices automatically classified in class III based on a “not-substan- 
tially-equivalent” determination were made subject to the requirements 
of section 515 upon its enactment. However, preamendment class III 
devices (and those postamendment devices found substantially equiva- 
lent to a preamendment class III device) can be marketed until FDA calls 
for applications for premarket approval. 

As noted earlier, FDA is required to wait at least 30 months from the date 
of publication of the final classification regulation for a device before 
calling for applications and then must give manufacturers 90 days to 
submit applications. This is only the minimum time required; no maxi- 
mum time limit is specified for initiating or completing the process. 
However, the legislative history indicates that the Congress set this 
period so that manufacturers would have the time necessary to develop 
information for a premarket approval application. 

The legislation also provides FDA and the industry with two strategies 
for developing the information necessary to determine a device’s safety 
and effectiveness, while at the same time protecting the rights of human 
subjects. The investigational device exemption is used to control the 
clinical testing of all devices, although FDA only formally reviews appli- 
cations for “significant risk” devices. lo The Product Development Proto- 
col is an alternative to premarket approval whereby the manufacturer 
and FDA cooperatively develop a plan for testing a device. The successful 
completion of the Product Development Protocol, defined in terms of 
outcomes that demonstrate safety and effectiveness, constitutes 
approval to market the device.‘) 

Implementation A regulation implementing the premarket approval provisions of the 
amendments was proposed in 1980 but not made final until July 22, 

l”Clinical studies of other “nonsignificant risk” devices are reviewed and approved by institutional 
review boards and are subject to certain rules and record-keeping requirements. If the studies meet 
these requirements, they are deemed to have an approved investigational device exemption. FDA’s 
Office of Device Evaluation receives approximately 200 new applications for investigational device 
exemptions each year. 

“The Product Development Protocol, which was viewed in the house report as a way for manufac- 
turers to work cooperatively with FDA to ensure that they would have the necessary data to demon- 
strate safety and effectiveness, has not been used for two important reasons. First, a company must 
provide sensitive commercial information to FDA and allow FDA an equal voice in designing the nec- 
essary studies. Second, and more important, a successfully completed Project Development Protocol 
becomes an “accepted” blueprint that other companies can follow in testing their products through 
the investigationaldevice-exemption process without incurring the costs of developing a testing 
protocol. 
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1986. The regulation establishes the procedures for premarket approval 
of medical devices. It also lays out the format and content of an applica- 
tion and sets forth the criteria that FDA will employ in making decisions 
on individual applications. 

The final regulation contains some new guidance that was not part of 
the original proposed rule. First, under certain conditions, foreign data 
may be used as the sole basis of determining safety and effectiveness. 
This could increase the number of applications, although such an 
increase has not yet become evident. Second, supplements to premarket 
approval applications are now required for any change affecting the 
safety and effectiveness of the device, rather than just for changes that 
have a “significant” effect. Offsetting the expected increase in applica- 
tions generated by this change is the development of a “30-day supple- 
ment” for reporting changes that clearly enhance the safety or use of 
the device. Under this provision, the manufacturer may make the 
change after 30 days unless FDA requests more information or responds 
unfavorably. Third, FDA made it clear that they want information in the 
premarket approval application on any important previous marketing of 
the device, on compliance with any applicable voluntary performance 
standards, and on any problems associated with clinical follow-up. 
Finally, the procedures for appealing an FDA decision that an application 
is incomplete and will not be formally reviewed have been clarified. 
While this will probably not result in a higher filing rate, there is now a 
more formal procedure by which a manufacturer can contest FDA'S ini- 
tial decision. 

Available statistics on original premarket approval applications and 
approvals indicate that there is no consistent trend in either measure 
over the last seven years of the program. Applications range between 60 
and 97 per year; approvals range between 24 and 72; a total of 323 
applications were approved between 1976 and 1986. In addition, FDA 

received almost 2,400 “premarket approval application supplements” 
between 1980 and 1986; roughly 1,900 of these were approved. The 
number of supplements has been increasing in recent years. These sup- 
plements represent modifications to the design, manufacture, or labeling 
of a device with an approved premarket approval application. While 
usually not subjected to the same level of scrutiny (for example, panel 
review) as original applications, supplements are still reviewed to pro- 
vide reasonable assurance that the modification will not adversely 
affect the safety and effectiveness of the device. 
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Recent years have seen a marked decrease in the backlog of applications 
to be considered (72 applications were approved in fiscal year 1986), 
and a decrease in the length of time it takes to review applications 
should result. FDA announced in late 1987 that the review backlog had 
been eliminated. Ophthalmic devices, and transitional devices in general, 
accounted for the largest proportion of both applications and approvals. 
Pacemakers, heart valves, and transcutaneous carbon dioxide monitors 
are among the non-transitional devices to receive approval. FDA has also 
approved new “breakthrough” technologies such as magnetic resonance 
imagers, the extracorporeal shockwave lithotripter, single and mul- 
tichannel cochlear implants, variable rate pacemakers, and implantable 
cardiac defibrillators. 

Implementation of premarket approval for preamendment devices (and 
substantially equivalent postamendment devices) has been considerably 
slower. Roughly 150 types of preamendment devices have been placed 
(or proposed for placement) in class III. Through the end of 1986, almost 
2,000 premarket notifications for postamendment devices had been 
found substantially equivalent to these preamendment devices. Process- 
ing premarket approval applications for all of these devices will obvi- 
ously be a major undertaking. Using FDA estimates of 1,200 staff hours 
to process a premarket approval application and 1,700 hours per staff 
year, it would take 11 years for the current staff (that is, almost 1,400 
staff years) to process applications for just the 2,000 devices found sub- 
stantially equivalent to preamendment class III devices-without con- 
sidering either the ongoing work load or the preamendment class III 
devices. 

The first final regulation requiring premarket approval for preamend- 
ment devices (and substantially equivalent postamendment devices) was 
published in June 1984. Since then, the process has been initiated for 
eight additional types of devices. No applications were received for 
either intrauterine devices (IUDs) or the implanted cerebellar stimula- 
tor. One application for a diaphragmatic and phrenic nerve stimulator 
was received and eventually approved. 

As of the end of fiscal year 1987, reclassification petitions had been 
filed for the automated differential cell counter and the infant radiant 
warmer and were being considered. Premarket approval applications for 
preamendment (and substantially equivalent postamendment) heart 
valves were due in December 1987; 8 to 10 applications were 

Page 38 GAO/PEMD-88-14 FDA’s Implementation of Premarket Notification 



Chapter 2 
The Implementation of Premarketing Review 
of Medical Devices: Regulatory Mechanisms 

expected-fewer than half of the number originally estimated to be sub- 
mitted. Final rules requiring applications for contraceptive tubal occlu- 
sion devices and transabdominal amnioscopes (fetoscopes) had been 
published; applications were to be filed by early 1988.” 

Early reactions of the device industry to the call for applications for 
premarket approval for preamendment (and substantially equivalent 
postamendment) devices suggest that it will be difficult to judge the 
resources required to fully implement this provision. On the one hand, 
no applications were generated for some of the devices. On the other 
hand, if reclassification actions are filed for many of the class III 
devices, resources will be required to process those actions, in addition 
to the resources to process the applications for premarket approval 
should reclassification be refused. Any proposal to speed this process 
would have to consider these resource issues. 

Summary and Implications FDA has been reviewing premarket approval applications since soon 
after the amendments were enacted. Much of the premarket approval 
workload involves transitional devices, and particularly ophthalmic 
devices. Until late in 1986, the reviews were conducted under guidance 
contained in regulations proposed in 1980 but never made final. Those 
regulations were made final in 1986, with several significant changes in 
policy. 

FDA has been slow to bring preamendment (and substantially equivalent 
postamendment) devices under premarket approval. The amendments 
specify a minimum grace period of 30 months that FDA must wait prior 
to beginning the process for any particular type of device. At the time 
this report was written, only nine device types had been required to 
undergo premarket approval. More than five years have passed since 
the expiration of the grace period for three categories of devices: neurol- 
ogy, cardiovascular, and obstetrics and gynecology. While the statute 
does not establish a maximum time within which the process must be 
accomplished, it is our opinion that FDA'S progress is not adequate. How- 
ever, we accept FDA'S argument that resources have been limited and pri- 
orities have had to be set.l” 

“At the time the report was reviewed, FDA was preparing a list of 20 to 30 additional “high priority” 
class III preamendment devices as candidates for premarket approval. At that time, they planned to 
publish the list within a few months. 

131nformation on the Office of Device Evaluation’s fiscal year 1985 and 1986 workload and resources 
is presented in chapter 4. (See pages 56 to 58.) 
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The Relationship of 
Premarket 
Notification to 
Postmarketing 

Once a device is placed into commercial distribution through one of the 
premarketing review mechanisms, it becomes subject to a variety of 
additional provisions of the act also administered by FDA. The firm must 
be registered and its devices listed with the Office of Compliance. The 
listing triggers a schedule of inspections for compliance with Good Man- 

Compliance Activities 
ufacturing Practices and other provisions of the act. In addition, the 
Office of Compliance is responsible for making determinations concern- 
ing whether a particular product is a device and whether a product’s 
labeling is appropriate. 

In each of these areas, the premarket notification program must coordi- 
nate with the respective compliance programs. In exploring with FDA 

officials the implications of our finding that as many as 20 percent of 
premarket notifications were not placed in one of the three classes, we 
discovered that no systematic mechanism exists within FDA for linking 
premarketing review with postmarketing programs for ensuring compli- 
ance. That is, although premarketing review, in theory, is closely related 
to postmarketing review, in practice it is difficult for FDA to connect one 
to the other. 

For example, ODE'S information on the determinations of substantial 
equivalence and the subsequent placement of devices in appropriate reg- 
ulatory classes through premarket notification is incomplete. Only 
recently has the information become available in an automated form so 
that it could be used easily in postmarketing compliance programs. In 
addition, when a manufacturer files a new listing, the Office of Compli- 
ance does not routinely review premarket notification decisions to check 
whether the manufacturer has filed a premarket notification or if the 
manufacturer has reported the same product code as assigned in 
premarket notification. 

Similarly, information obtained by the Office of Compliance through 
registration and listing of medical devices by manufacturers as well as 
through device reporting (that is, the Device Experience Network) is dif- 
ficult for premarket notification reviewers to access. As a result, it is 
difficult for reviewers to use this information to determine whether any, 
of the devices they are reviewing are associated with reports of 
problems. 

Finally, restrictions placed on the marketing of individual products dur- 
ing premarket notification made by telephone and not included in the 
decision letter, and reports to ODE staff of noncompliance with labeling 
an 1 other requirements, are not systematically reported to the Office of 
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Compliance. Procedures for follow-up by this office are also not 
systematic. 

Summary and 
Conclusions 

While the pace of implementing the amendments slowed notably after 
the first few years, initial classification of preamendment devices is, or 
soon will be, completed with the publication of classification regulations 
for radiology and general and plastic surgery devices. The reclassifica- 
tion of some class II devices into class I and the exemption of up to 50 
percent of class I devices from premarket notification appear to be the 
next steps. These steps could reduce the number of premarket notifica- 
tions that occur in the future. While used relatively infrequently, reclas- 
sification is a procedure for dealing with devices found not substantially 
equivalent that may become more important as FDA reconsiders its 
reclassification policy. The premarket approval process for transitional 
devices and those found not substantially equivalent to predicate 
devices has been implemented and appears to have overcome early 
problems concerning the timeliness of reviews. 

Implementing regulations for the premarket notification process were 
published as required by the statute. Those regulations clearly stated 
FDA'S intent to make determinations of substantial equivalence as part of 
the premarket notification process. FDA'S position on determinations of 
substantial equivalence was clarified and strengthened in June 1986 by 
the issuance of a memorandum to ODE reviewers detailing how determi- 
nations should be made and providing illustrative examples. However, 
the fact that most postamendment devices and device modifications are 
marketed through premarket notification, rather than premarket 
approval, has raised concern about the relative role of these review 
processes in regulating medical devices. We explore FDA’S policies and 
the actual operation of the premarket notification program in much 
greater detail in the following chapters. 

Finally, our finding that a relatively large percentage of premarket noti- 
fications were not assigned to a particular class led to the discovery that 
the linkage between the Office of Device Evaluation, the office responsi- 
ble for premarketing reviews, and the Office of Compliance, the office 
responsible for postmarketing activities, is weak and not systematic. 
Each office has information that could be quite useful to the other in 
carrying out its responsibilities. The problem is more than a simple coor- 
dination issue; improvements need to be made in regard to the availabil- 
ity of information between these offices and in its comparability. 

Page 41 GAO/PEMD-%14 FDA’s Implementation of Premarket Notification 



Chapter 2 
The Implementation of Premarketing Review 
of Medical Devices: Regulatory Mechanisms 

The lack of formal performance standards for class II devices and the 
relatively slow implementation of the premarket approval review of 
preamendment (and substantially equivalent postamendment) class III 
devices are two exceptions to this generally positive situation. In the 
case of preamendment (and substantially equivalent postamendment) 
class III devices, FDA has shown that it is now ready to move forward 
with premarket approval applications on high priority devices. Whether 
the pace is rapid enough is a matter of judgment and priorities. How- 
ever, it should be noted that until the premarket approval process is 
completed, postamendment class III devices may continue to be 
reviewed and marketed through premarket notification. Similarly, the 
lack of performance standards means that no formal distinction can be 
made in premarket notification between a class I device and a class II 
device. 

Matter for 
Congressional 
Consideration 

FDA has failed to implement significant portions of the regulatory 
scheme enacted in the Medical Device Amendments of 1976--most nota- 
bly, performance standards and premarket approval for preamendment 
devices. These failures have resulted in premarket notification carrying 
a greater regulatory burden than it would if the system had been fully 
implemented. In part, the implementation failures are the result of a 
shortage of resources and the focusing of FDA priorities on other pro- 
gram activities, including review of premarket notifications and 
premarket approval applications for transitional and not-substantially- 
equivalent devices. 

The additional resources that would be required to fully implement the 
amendments as enacted are difficult to estimate but would be great. Fur- 
ther, the need for performance standards for all class II devices has 
been questioned. In the absence of the resources necessary to fully 
implement the amendments, we believe FDA should have the flexibility to 
tailor the level of performance review required to the risks of the device 
and available staff resources. For class II devices, some options for 
accomplishing this latter goal include incorporating voluntary standards 
into formal performance standards, simplifying the administrative pro- : 
cedure, or reclassifying low-risk class II devices into class I. For 
preamendment class III devices, making the panel review of premarket 
approval applications optional-thus allowing FDA to determine what 
data are required-and making more use of supplements, are options 
that could be considered. 
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In light of these issues, the Congress may want to consider (1) clarifying 
the extent to which FDA should evaluate, within the premarket notifica- 
tion process, the effects of technological changes in medical devices on 
their safety and effectiveness (see page 21) and (2) developing alterna- 
tive approaches to the regulation of devices currently placed in classes 
II and III that could accomplish the original purposes of the amendments 
(see pages 33 to 39). 
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Within the broader context of medical device premarketing review pre- 
sented in the previous chapter, the primary focus of this chapter is on 
specific FDA policies for determinations of substantial equivalence. We 
describe FDA'S informal guidance to manufacturers during the early 
years of the program, examine internal changes brought about by the 
reorganization of the FDA units responsible for medical devices, and eval- 
uate the formal guidance memorandum developed by the Office of 
Device Evaluation in 1986 for reviewers to follow in determining sub- 
stantial equivalence. Finally, we emphasize that a determination of sub- 
stantial equivalence is, ultimately, a professional and scientific 
judgment that must be made on a case-by-case basis. That judgment can 
be guided by policies but never completely determined by them. 

Guidance to 
Manufacturers on 
Determinations of 
Substantial 
Equivalence 

Until June 1986, FDA had not developed any formal written guidance for 
making determinations of substantial equivalence for reviewers to fol- 
low. However, over the years, FDA has published a variety of materials 
designed to provide guidance for the device industry on FDA expecta- 
tions. In particular, FDA published an extensive workshop manual in 
1983 that details the various regulatory requirements that manufactur- 
ers of medical devices must meet, including those for premarket 
notification. I 

With respect to premarket notification, the manual contains the pream- 
ble to the final regulation, the regulation itself, a journal article describ- 
ing premarket notification, information on exemptions from premarket 
notification, and four sample notifications. It also contains a description 
of what FDA expects from manufacturers who submit notifications, and 
what FDA does when a notification is received. 

While the regulation itself does not indicate the basis upon which a 
determination of substantial equivalence will be made, the workshop 
materials do provide some information in this regard. In describing how 
the reviewers go about making a decision, the manual indicates that the 
first step is deciding whether the “new” device (that is, the one being 
considered for marketing) falls within one of the roughly 1,700 types of i 
devices contained in two broad categories. The first category consists of 
devices that were on the market prior to the amendments; the second, of 
devices reclassified into class I or class II since the amendments were 

‘U.S. Department of Health and Human Services. Food and Drug Administration, Regulatory Require- 
ments for Medical Devices: A Workshop Manual, FDA 85-4165 (Washington, D.C.: U.S. Government 
Printing Office. 1985). 
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enacted.” Next, the reviewer determines whether the new device per- 
forms the same function as a predicate device. Finally, the reviewer con- 
siders any differences between the new device and the predicate device 
and the potential effect of these differences on safety and effectiveness. 
If the differences are not material to safety and effectiveness, the new 
device is found substantially equivalent. If the differences are material 
to safety and effectiveness, additional data may be required to demon- 
strate substantial equivalence. 

Concerning judgments about whether differences are material to safety 
and effectiveness, the workshop manual advises manufacturers that 
reviewers may request any kind of testing data, including clinical data, 
deemed necessary to demonstrate that the new device will perform at 
least as well as the predicate device. The amount of data that may be 
required varies depending on the types of questions that need to be 
answered and the complexity of the device. While FDA does not require 
the manufacturer to have manufactured the device prior to filing a noti- 
fication, a request for testing information would force the manufacturer 
to produce at least a prototype of the device in order to generate the 
required data. 

The manual is clear in pointing out that premarket notification does not 
determine whether a device is safe and effective. The process of 
premarket notification is designed to examine the performance of a new 
device relative to that of a similar predicate device. However, FDA does 
argue that this examination of relative performance allows them to keep 
off the market devices that present unanswered questions of safety and 
effectiveness relative to comparable predicate devices, that appear less 
safe or effective than predicate devices, or that have intended uses or 
technology sufficiently different to prevent adequate comparisons with 
predicate devices. (Because our study was not designed to address out- 
comes of premarket notification, we cannot assess the validity of these 
claims.) 

The presentation in the workshop manual regarding determinations of 
substantial equivalence is consistent with the less restrictive reading of 
the guidance in the house report. It provides for a consideration of 
intended use, technological differences between the “new” device and 
the predicate device, and the potential effects on safety and effective- 
ness of the technological changes. FDA puts manufacturers on notice, as 

‘A device that falls into either of these two categories is termed a “predicate device.” 
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it did in the implementing regulation, that it will ask for whatever infor- 
mation it deems necessary to make an assessment of substantial equiva- 
lence. The emphasis on performance could even be interpreted as a 
precursor to review of compliance with performance standards. 

The Premarket FDA initiated many activities in response to early criticisms of the imple- 

Notification Criticism 
mentation of the amendments. In October 1982, FDA combined the 
Bureau of Medical Devices and the Bureau of Radiological Health into 

Task Force the Center for Devices and Radiological Health. In early 1984, eleven 
internal task forces were established to examine a wide range of topics 
related to implementation of the amendments, including premarket noti- 
fication, and to recommend changes as needed. 

The task force on premarket notification, known as the Premarket Noti- 
fication Criticism Task Force, examined three broad questions based on 
criticisms of FDA'S implementation of premarket notification. 

l When should a 510(k) submission be made, and how should FDA ensure 
compliance with 5 10(k) requirements? 

. How can 510(k) submissions be expeditiously but adequately processed? 
l What is the meaning of substantial equivalence, and what data are nec- 

essary to reach a decision? 

The task force made a number of recommendations to the management 
of the Center for Devices and Radiological Health. (See appendix IV for 
a list of the recommendations.) Some of the recommendations have 
already been implemented, including improved information systems, 
decentralization of decision making, creation of “expedited review pro- 
cedures” for class I devices, and formal guidance on how determinations 
of substantial equivalence should be made. Additional changes, includ- 
ing improved documentation and more extensive reviewer training, are 
planned. 

We believe that the changes have streamlined the decision-making pro- 
cess and formalized policies that were in place earlier. The changes are 
sensible responses to the criticisms and have already resulted in 

\ 

decreases in review time and more efficient handling of the large volume 
of premarket notifications. Furthermore, planned changes in documen- 
tation and reviewer training should result in an improved data base that 
makes monitoring of the premarket notification program easier for both 
FDA and external evaluators. 
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Current FDA Guidance In examining how reviewers made decisions about substantial equiva- 

on Determinations of 
lence, the task force concluded that, while some variations in interpreta- 
tion existed within ODE, past practices were generally acceptable. 

Substantial However, the task force also determined that the informal rules applied 

Equivalence by reviewers should be clarified in a written guidance that contained 
scientifically and legally defensible criteria for making determinations 
of substantial equivalence. That guidance was developed and issued in a 
memorandum dated June 30, 1986, from the director of ODE to ODE 

reviewers. 

Figure 3.1, reproduced from that document, is a detailed flowchart that 
lays out the questions FDA reviewers must answer in making determina- 
tions of substantial equivalence. In addition, the memorandum docu- 
ments the history of premarket notification, defines key concepts, and 
provides examples of situations in which a device would or would not be 
found equivalent. 

The guidance in the memorandum appropriately addresses the primary 
parameters pertaining to intended use, technological characteristics, and 
the safety and effectiveness of the device under review and is consistent 
with the less restrictive reading of the house report. We would like to 
emphasize again that day-to-day decisions on individual notifications 
must still depend on the professional judgment of the reviewers. In addi- 
tion, several potential areas of concern were identified. 

Intended Use How similar the intended use of the new device must be to that of the 
predicate device depends on the type of device under review. (See the 
top shaded box in figure 3.1.) For some types of devices, typically diag- 
nostic in function, the interpretation of “same intended use” is very 
broad. For example, a test to diagnose legionnaire’s disease has been 
marketed under premarket notification, although no such tests existed 
prior to 1976. In fact, the disease had not been identified prior to 1976. 
There were, however, tests for other respiratory diseases. In addition, a 
device to detect changes in the lens of the eye based on the pattern of 
reflected light was found substantially equivalent to a device used to 
diagnose unrelated diseases of the eye through observation of the inte- 
rior of the eye. 

For certain other devices that are primarily treatment-oriented, a 
change in body system or method of administration may be sufficient to 
invoke extensive review and sometimes rejection. For example, lasers 
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Figure 3.1: Flowchart Representing Determination of Substantial Equivalence 
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were accepted within the medical community and used for certain pro- 
cedures prior to 1976. The same lasers used for other procedures, or 
different lasers used for those same procedures, have been required to 
have additional performance data or have been found not substantially 
equivalent. 

We believe this policy of permitting variation in the definition of 
“intended use” is consonant with the admonition in the house report 
that substantial equivalence be broadly interpreted in situations where 
safety and effectiveness are not at issue and more narrowly when 
safety and effectiveness may be affected. Diagnostic devices, particu- 
larly those used in noninvasive procedures, typically present little risk 
to the patient as long as they are at least as accurate as the comparison 
device. Conversely, a minor change in the intended use of a treatment 
device could represent important new risks for the patient. 

Effects of Technological 
Changes 

Changes That Do Not Affect 
Safety and Effectiveness 

The guidance developed by ODE contains a set of questions for evaluat- 
ing the effects on safety and effectiveness of changes in the technologi- 
cal characteristics of a device. (See the middle shaded box in figure 3.1.) 
If the changes would not affect safety and effectiveness, the guidance 
indicates that there is no need to continue on to additional questions, 
and the device is determined to be substantially equivalent. However, 
we believe that an examination of performance is still warranted before 
a determination of substantial equivalence is made. (See the dashed 
arrow below the middle shaded box in figure 3.1.) When we discussed 
this with an ODE official, he indicated that a comparison of performance 
would be done routinely, and that therefore making this change would 
not affect the actual operation of the program. In general, we agree with 
this position. 

New l)qxs of Safety and 
Effectiveness Questions 

The next question in the flowchart concerns whether the types of ques- ’ 
tions posed by the change in technological characteristics are different 
from those that would be raised about the predicate device. According 
to the guidance, if the types of questions concerning safety and effec- 
tiveness are different from those for the predicate device, a not-substan- 
tially-equivalent determination should automatically be made. This 
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Accepted Scientific Methods 

Performance Data 

approach is consistent with the less restrictive reading of the house 
report. 

However, in the course of our review of premarket notification files, we 
observed several cases in which the reviewer’s notes indicated that dif- 
ferences in the device posed new questions of safety and effectiveness, 
but nevertheless the final decision was not “not-substantially-equiva- 
lent.” While we cannot answer the question of whether the device did, in 
fact, present “new types” of questions, we feel that reviewers should be 
more thoroughly trained in following the guidance, and that manage- 
ment should pay closer attention to the guidance and the documentation 
of decisions when they review the reviewer’s recommendations. 

The final question in this part of the flowchart asks whether an 
accepted scientific method exists for assessing the effects of the new 
characteristics in regard to the identified safety and effectiveness ques- 
tions. If not, the device should be found not-substantially-equivalent. 
Read literally, this question would be rendered moot by FDA’s determina- 
tion that clinical data are acceptable in a premarket notification. That is, 
“an accepted scientific method,” such as the clinical trial, usually exists 
and could be requested. If this were true, this portion of the guidance 
could be greatly simplified. 

However, in discussing this point with an FDA official, we discovered 
that our interpretation of this part of the guidance is quite different 
from FDA’S. Rather than focusing on acceptable methods as we did, FDA 

focuses on whether there is scientific agreement about what the impor- 
tant issues of safety and effectiveness are for the device in question, 
and whether an adequate comparison in terms of relative safety and 
effectiveness can be developed. That is, what are the important out- 
comes to measure and can data on those outcomes be developed? Inter- 
preted in this manner, the question is no longer moot and is, in fact, 
reasonable and important. We feel that the guidance in this area, includ- 
ing the flowchart, should be revised to more accurately and clearly 
reflect this emphasis. / . 

Critics of FDA'S implementation of premarket notification have suggested 
that FDA exceeded its authority in terms of both the type and extent of 
performance data required to support claims of substantial equivalence. 
(See the bottom shaded box in figure 3.1.) Few people would contest the 
notion that some level of performance review is appropriate within 
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premarket notification and, therefore, so is the requirement for some 
type of performance data. However, the criticism voiced by some is that 
FDA is requiring too much performance information, particularly clinical 
data. Indeed, the criticism that FDA is doing “mini-PMAs” (mini- 
premarket approvals) in premarket notifications is directly linked to its 
requirements for performance-testing data.‘] 

FDA argues that clinical data in a premarket notification answer ques- 
tions concerning the comparable safety and effectiveness of the device 
under review and a predicate device. Similar data in a premarket 
approval application pertain more directly to the risks and benefits of 
the particular device under review. This policy is firmly established in 
practice, and the industry is probably willing to continue to accept this 
practice because of the implications of the alternative-premarket 
approval. On the other hand, FDA noted in the final report of the 
Premarket Notification Criticism Task Force that requests for data in a 
premarket notification sometimes may be directed more at PMA-type 
issues of safety and effectiveness than at comparative issues. 

We believe that FDA'S policy on the use of clinical data in premarket noti- 
fication is sound and, if implemented as set out in the guidance memo, 
would be consistent with assuring that “new” devices are substantially 
equivalent to predicate devices in terms of performance. We found no 
evidence on how well FDA implements this policy and, given the relative 
lack of documentation in premarket notification files, believe that there 
is virtually no way to obtain it- short of replicating the review process. 
We do present data in the next chapter on the type and extent of testing 
information that is contained in premarket notification files. 

Comparison to a Predicate As discussed in chapter 2, the statute requires that substantial equiva- 

Device lence determinations be made relative to specific predicate devices. 
Predicate devices are either devices that were in commercial distribution 
prior to the amendments or postamendment devices that have been 
reclassified into class I or class II. While some change in technology is 
appropriate under the definition of substantial equivalence, stringent 
reliance on pre-1976 technology as a reference point would, over time, ‘, 

have the effect of “freezing” technology. 

“The changes sought by critics depend on whose interests they represent. Broadly speaking, those 
who represent the medical device industry suggest that FDA does not really need all of the perform- 
ance data they are requesting in order to make determinations of substantial equivalence. Those who 
represent consumer-oriented interests suggest that FDA is making decisions in premarket notification 
that should more appropriately be made in the premarket approval process, 
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As Figure 3.1 indicates, FDA policy mirrors the statutory requirement by 
also limiting its reviewers to making comparisons to predicate devices. 
In submitting notifications, manufacturers are permitted by FDA to make 
their comparisons to other devices marketed through premarket notifi- 
cation, rather than to specific predicate devices. FDA initially assumes 
the responsibility for identifying an appropriate predicate device. If that 
proves difficult! the manufacturer is ultimately responsible for provid- 
ing the necessary information on a predicate device. 

While the statute does provide the alternative of using reclassification 
to establish a new “standard” of comparison, this approach has proven 
administratively burdensome and resource intensive and is seldom used. 
(See chapter 2.) To date, FDA has not felt so constrained by the 
preamendment device requirement that it has adopted the strategy of 
using reclassification. As shown in chapter 2, the percent of premarket 
notifications found not substantially equivalent has not increased, and 
very few reclassification petitions have been filed. Nevertheless, the 
potential for constraining the introduction of new medical technology 
remains. 

Proposals have been made to change the referent for substantial equiva- 
lence determinations from predicate devices to “currently marketed” 
devices. We believe that this change would be useful. At present, if man- 
ufacturers can demonstrate that their devices are used for the same pur- 
poses and perform as well as products marketed prior to 1976, FDA must 
find the products substantially equivalent even if there are other prod- 
ucts already on the market that “work better.” If the referent were 
changed, F’DA could presumably find such devices not substantially 
equivalent based on their lower performance than currently marketed 
products, even in the absence of performance standards. 

Summary and 
Conclusion 

We conclude that FDA'S implementing regulations and policies for deter- 
mining substantial equivalence are consistent with the less restrictive 
reading of the guidance provided in the house report. The implementing 
regulation on premarket notification indicated that determinations of 1 
substantial equivalence would be actively made as part of the 
premarket notification process. While the exact content of a premarket 
notification was not fully specified, FDA did place the industry on notice 
that it would request whatever additional information it deemed neces- 
sary to make a determination of substantial equivalence. It also made 
clear that devices should not be marketed before a determination was 
made. Informal guidance to manufacturers in the form of workshop 
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materials and other resources was developed and made available to the 
industry; more formal guidance was developed later. 

We have made a number of observations about the formal guidance, its 
interpretation, and the need for clarification. For example, when 
changes in the technology of a device do not affect safety and effective- 
ness, reviewers should still consider performance issues prior to finding 
the device substantially equivalent. Additional reviewer training and 
supervision is needed to assure that when new types of questions 
regarding safety and effectiveness are raised, the device is found not 
substantially equivalent. Finally, the guidance with respect to “accepted 
scientific methods” requires clarification. If the intent is to determine 
whether enough is known about the device to specify relevant questions 
about safety and effectiveness and to gather adequate comparison data, 
the guidance should be revised accordingly. 

There is one point that we believe requires congressional attention at 
this time. The standard of comparison for determinations of substantial 
equivalence should be “currently marketed” devices rather than predi- 
cate devices, because FDA’S interpretation of the statute has had the 
effect of “freezing” technology at 1976 levels, 

Recommendation GAO recommends that the Congress amend the Federal Food, Drug and 
Cosmetic Act to make the determination of substantial equivalence rela- 
tive to a currently marketed device rather than a predicate device. This 
can be accomplished by amending section 513(f)(l)(A)(ii) of the act (21 
U.S.C. 360(c)(f)(l)(A)(ii)) to read as follows: 

“is substantially equivalent to a currently marketed device within such type, 
regardless of when that currently marketed device was introduced or delivered for 
introduction into interstate commerce, or . ...” 

While some technological change has been accommodated within the 
current statute, it is clear that such accommodations would eventually 
become impossible. The proposed change would eliminate this problem 
and give FDA clear authority to permit changes in device technology that 
fall within the definition of substantial equivalence. 

Agency Comments HHS provided official comments on an initial draft of this report, charac- 
terizing the report as thorough and fair and concurring with GAO’S rec- 
ommendations to the secretary of HHS. (See appendix VI.) The initial 
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draft portrayed FDA'S regulations and policies as generally consistent 
with the statute and legislative history. GAO subsequently decided that 
the legal status of the regulations and policies was not germane to the 
thrust of the report and therefore made appropriate revisions. The revi- 
sions do retain the observation that the regulations and policies adopted 
by FDA are consistent with a less restrictive reading of the house report. 
FDA found the revised draft to be less satisfactory than the original, 
expressing concern that the revisions contained inaccurate or inappro- 
priate statements. In particular, FDA stated that the revised draft com- 
pares FDA'S program with a restrictive reading of the statute that is 
neither consistent with the legislative history nor practical to 
implement. 

We disagree with FDA'S views on our revised report for two reasons. 
First, we are not comparing FDA'S program to the restrictive reading. We 
are positing two alternative readings and noting that FDA'S program is 
generally consistent with the less restrictive reading. Second, we do not 
imply that FDA should, or could with its present resources, operate 
according to the more restrictive reading. 
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In this chapter, we examine the day-to-day operation of the premarket 
notification program to determine how its regulations and policies are 
actually implemented in day-to-day decision making. We present an 
overview of program administration and operations and then consider 
three indicators of their adequacy. 

l Is there documentation of how FDA makes determinations of substantial 
equivalence for individual devices? 

l Are premarket notifications reviewed by individuals with enough scien- 
tific knowledge and background to make reasonable decisions about sub- 
stantial equivalence? 

l Is FDA'S guidance for making determinations of substantial equivalence 
applied consistently to similar devices? 

Finally, we evaluate two specific issues that the committee asked us to 
consider that are related to our objective of determining whether FDA 

operates the premarket notification program appropriately. 

l Is FDA finding too many devices substantially equivalent? 
l Is FDA conducting “mini-PMAs”? 

Administrative It is important to understand the administrative structure and routine 

Structure for 
review activities involved in premarket notification as a framework for 
considering the adequacy of FDA'S daily operation of the premarket noti- 

Processing Premarket 
fication program. These components of the premarket notification pro- 

Notifications 
gram are described below. 

Organizational Structure While the implementation of the premarket notification provision is 
evolving and becoming increasingly formalized, the basic organizational 
structure of the review process has not changed for some time. The 
Center for Devices and Radiological Health, created by the merger of the 
Bureau of Medical Devices and the Bureau of Radiological Health in 
1982, is one of the five centers of the Food and Drug Administration 
(FDA), Public Health Service, Department of Health and Human Services. ‘- 
It has the overall responsibility for implementing the act in the area of 
medical devices. Within The Center for Device and Radiological Health, 
the Office of Device Evaluation (ODE) develops and implements national 
programs to protect the public health by assuring the safety, effective- 
ness, and proper labeling of medical devices through premarketing 
review (including premarket notification and premarket approval). 
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Overall management responsibility for ODE resides in the office of the 
director, which consists of the director, a deputy director, and an associ- 
ate director. However, management of the day-to-day activities of the 
premarket notification program is decentralized. The 510(k) coordina- 
tor, who is administratively separate from the review process, is respon- 
sible for processing the paperwork for premarket notification and for 
liaison with other offices within The Center for Device and Radiological 
Health. The actual review of premarket notifications by FDA occurs 
within one of seven divisions organized by medical specialty or organ 
system. Each division is headed by a director and deputy director. The 
divisions are further subdivided into branches that review particular 
types of devices. Branches are headed by branch chiefs who both super- 
vise the individuals who conduct the scientific reviews and provide 
reviews and assistance in their area of expertise. 

The bulk of the Office of Device Evaluation’s workload involves the 
review of premarket notifications, premarket approval applications, and 
investigational device exemption requests. (See table 4.1 on page 57.) As 
the table shows, the number of individual applications that must be 
processed in any given year is substantial. In 1986, a total of slightly 
over 13,000 applications were received. In addition to its three primary 
responsibilities, the Office of Device Evaluation also handles the classifi- 
cation of preamendment devices, reclassification petitions, and 
premarket approval applications for preamendment devices. 
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Table 4.1: ODE Review Workload for 
Fiscal Year 1985 and Fiscal Year 1986 Type of submission 

Premarket notification 
Original notifications 

Suwlements 

FY 1985 FY 1986 

5,254 5,063 
1.800 2,050 

Subtotal 
Investigational device exemptions 
Pre-onalnal applications 

7,054 7,113 

21 20 
Origlnal applications 204 206 
Amendments 366 275 
SuDDlements 2.457 2.884 
Subtotal 
Premarket aDDroval 
Orlgtnal applicattons 

Amendments 

Supplements 
Amendments to suDolements 

3,048 3,385 

97 69 

597 853 
393 478 
628 714 

Reports for original applications 236 297 
Reports for supplements 132 174 

Subtotal 2,083 2,585 
Total 12,185 13,083 

Source: FDA/ODE fiscal year 1986 annual report 

The Office of Device Evaluation staff totaled 176 “full-time 
equivalents” (FTES) in fiscal year 1985 and 179 YES (plus 8 ETES on 
detail from other FDA offices) in fiscal year 1986; the fiscal year 1987 
allocation was 190 FYB. These numbers include all professional, admin- 
istrative, clerical, and supervisory staff. In fiscal year 1985, there were 
119 professional and administrative staff who were involved in the 
technical aspects of reviewing applications and making final decisions. 
This means that there were slightly more than 100 submissions per tech- 
nical reviewer in fiscal year 1985. 

In fiscal year 1985, the Office of Device Evaluation estimated that it had 
had an FrE shortfall every year since fiscal year 1983 of approximately 
16 FIRS, which accounted for the lengthy review periods and backlog of 
applications. The increase of 14 FTES in fiscal year 1987 is one of the 
reasons cited by the Office of Device Evaluation for the elimination of 
the backlog of applications and the decrease in review time. New poli- 
cies, implemented in 1986, delegating signature authority on premarket 
notifications to the division directors and allowing branch chiefs to 
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decide when premarket notifications for class I devices need only mini- 
mal reviews are also partially responsible for improvements in process- 
ing time for submissions. Early in fiscal year 1988, FDA announced that 
the backlog of applications had been eliminated. 

Document Control and 
Coordination 

When a manufacturer submits a premarket notification to FDA, it is 
routed to the Document Mail Center and logged in by the staff of the 
510(k) coordinat0r.l The date and time of arrival, the manufacturer’s 
name and address, and the reviewing division are entered into a comput- 
erized data base, and the submission is assigned an unique document 
number. The submission is then directed to the appropriate division. 

Concurrently, the manufacturer is sent a letter acknowledging receipt of 
the submission. The letter advises the manufacturer to wait at least 
ninety days from the date of FDA receipt, or until FDA has found the 
device substantially equivalent, before placing the product into commer- 
cial distribution. The manufacturer is also informed of the FDA-assigned 
document number and asked to refer to it in all subsequent communica- 
tions regarding the submission. Copies of this letter and all other corre- 
spondence between manufacturers and FDA were contained in the 
submissions we reviewed. 

If additional information is required and has been requested from the 
manufacturer during the review process, reviewers are encouraged to 
return the notification file to the Document Control Center as a matter 
of policy. When the file is returned to the Document Control Center, the 
manufacturer is sent a letter informing him that the notification is being 
held pending receipt of the requested information. The manufacturer is 
also informed that another ninety-day period will begin once the 
requested information is received and that the notification will be con- 
sidered withdrawn unless he responds within thirty days. If the 
reviewer does not return the file to the Document Control Center, the 
ninety-day “clock” continues to count down. 

After the reviewer’s preliminary decision has been reviewed by the : 
branch chief and the division director, the file is returned to the Docu- 
ment Control Center for the preparation of a “decision letter” appropri- 
ate to the final determination. The decision letter is FDA'S formal 

‘Although most premarket notifications are submitted by manufacturers, other parties (such as 
repackagers and distributors) also submit premarket notifications. We will use the term “manufac- 
turer” generically to mean the submitter of a premarket notification. 
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notification to the manufacturer of the decision on substantial equiva- 
lence. Standard letters have been developed for most decisions (for 
example, substantially equivalent or not substantially equivalent), 
although the letter can be tailored to the individual situation as 
required. Nonstandard letters, as well as some standard letters, require 
the manufacturer to comply with certain restrictions prior to marketing. 
These cases are referred by the 510(k) coordinator to the Office of Com- 
pliance for review. Once all of the reviews are completed, the decision 
letter is signed and sent to the manufacturer.2 

How Premarket 
Notifications Are 
Reviewed 

The day-to-day review of premarket notifications is managed by the 
branch chiefs within ODE and conducted by scientific reviewers, The 
branch chiefs are responsible for making initial judgments about the 
intensity of review required, for assigning the notifications to reviewers, 
and for reviewing the preliminary decisions for soundness and adher- 
ence to ODE policy. The reviewers conduct the in-depth reviews and 
develop a preliminary judgment about substantial equivalence. 

Prereview by Branch 
Chiefs 

Submissions are routed from the Document Mail Center to the appropri- 
ate branch chief within each of the divisions. The branch chief verifies 
that the submission has been correctly routed and quickly assesses the 
level of review that will be required. As a matter of formal ODE policy, 
which is described in guidelines issued to reviewers (known as the “Blue 
Book”), all divisions should sort notifications for class I devices into one 
of four categories based on the types of questions that need to be 
addressed in the review.:’ Notifications involving devices in class II or 
class III should receive full review. In interviews with branch chiefs and 
reviewers, we found that none of the divisions had followed this process 
as described by the guidelines. Branch chiefs in each division did indi- 
cate that they tell reviewers to give certain notifications more scrutiny 
than others; they also identify specific problems or issues that the 
reviewer should examine and evaluate. (Neither the formal nor informal 
“sorting” of notifications was routinely documented in the files we 
examined.) 

?3tandard decision letters are signed by the division directors; nonstandard letters are signed by ODE 
management. 

3Within Class I, a device exempt from the premarket notification requirements is designated a cate 
gory I device. A device proposed for exemption or one that does not raise any question concerning 
substantial equivalency is category II. A device that raises only minor questions concerning substan- 
tial equivalency of the sort that can be easily resolved is category III. A device that raises questions 
of substantial equivalency that require scientific review or verification of data is category IV. 
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After making this initial assessment, the branch chief assigns the sub- 
mission to a reviewer or team of reviewers with one lead reviewer. The 
primary basis of the assignment is the expertise or familiarity of the 
reviewer with the device under review. The workload within the branch 
and the experience of the reviewer are also considered in the assign- 
ment. In only one division-the Division of Obstetrics and Gynecology, 
Ear, Nose, Throat, and Dental Devices-was explicit mention made of 
reviewers being encouraged to review submissions as teams. Nonethe- 
less, in all divisions, some submissions were reviewed by more than one 
reviewer because of the special expertise or experience that the addi- 
tional reviewer(s) could bring to the review. Our interviews with FDA 

officials indicated that the branch chief also functions as a source of 
scientific assistance, including providing suggestions about where to 
seek additional help and making the reviewers aware of any relevant 
policy issues. 

Review of Premarket 
Notifications 

The fundamental decision made in the review of a premarket notifica- 
tion is whether a device is substantially equivalent to a predicate device. 
Although the reviewer’s recommendation is circumscribed by ODE policy 
and reviewed by ODE management, the reviewer’s scientific judgment is 
the primary mechanism through which a determination of substantial 
equivalence is made. Voluntary standards and guidance about a particu- 
lar device, when they exist, are also used by the reviewers in arriving at 
a determination. 

In addition to other reviewers and ODE policy and management, the 
resource most commonly used by reviewers is earlier premarket notifi- 
cations for similar devices. On occasion, the reviewer may also consult 
files maintained by the Office of Compliance (for example, registration, 
listing, and postmarketing surveillance files) in The Center for Device 
and Radiological Health. These files allow reviewers to examine the 
reviews of similar device types and to determine what questions, if any, 
may have been raised by the Office of Compliance about a particular 
type of device. 

Although we did not find them documented very often in the submis- 
sions we reviewed, FDA officials indicated that a reviewer can also take 
advantage of a number of sources of assistance outside ODE. These 
sources include other FDA offices (such as the Office of Science and Tech- 
nology within the Center for Device and Radiological Health), the Public 
Health Service (for example, the Centers for Disease Control, National 
Library of Medicine, and the National Institutes of Health), other federal 
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agencies (for example, the National Bureau of Standards, National Aero- 
nautical and Space Administration, and the military laboratories), and 
the experts who make up the premarket approval and classification 
panels. On some occasions, experts from academia may also be called 
upon for assistance. 

Based on our review of submissions, we found that the amount of infor- 
mation submitted to FDA for review in the original premarket notifica- 
tions varied substantially. (See table 4.2.)4 Some submissions have little 
more than the statutorily required material (that is, the device classifi- 
cation and description, and a statement of actions taken to comply with 
the performance standard and premarket approval provisions of the 
amendments). Other applications have many pages of comparisons with 
other devices, journal literature on that type of device and its use in 
clinical practice, performance data, and other documentation. In addi- 
tion to the manufacturer’s registration number and proposed classifica- 
tion, the most frequently submitted materials are the package labels and 
operating instructions or package insert for the subject device. A sample 
of the device is generally not submitted, nor is it required by FDA. 

“The information on the contents of premarket notification files presented in the following tables 
represents weighted estimates based on our sample of cases. As such, the estimates of both percent- 
ages and numbers of submissions are subject to sampling error of no more than f 6 percent with an 
85 percent confidence interval. (See appendix II.) 
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Table 4.2: Contents of 1986 Original 
Submissions for “New” and Comparison “New” Comparison 
Devices” Submission contents deviceb deviceb 

General information 
Registration numbeF 

Class from manufacturer 

Sample device 

82% a 

72 d 

3 d 

Advertising 33 299, 

Operating lnstructlons 65 21 

Packaae labelina 67 10 

Picture or drawinq 49 22 

References or arflclesc 
Other matenaF 

Testing information 
Dlagnostlc devices 

33 d 

33 4 

44 3 

Treatment device9 

Bench test 

Anlmal test 
20 c 

3 3 

Test protocol 0 0 

Human test 4 d 

aThe total number of orIgInal submlsslons in 1966 was 5,111 Of those, 4,726 submlsslons were Included 
In our universe (See appendix II ) 

bThe “new” device IS the subject of the notlflcatlon, the comparison device IS the device to which 
equivalence IS clalmed 

‘Refers to informatlon In the submIssIon that does not necessarily pertain directly to the device under 
review. 

dNot applicable 

eThe category of treatment devices includes all devices that are not primarily dlagnostlc in function 

The types of additional or supplemental information requested of the 
manufacturer and the questions asked by FDA are determined by several 
factors. Across all submissions, information concerning the device’s 
components, design, and testing was requested most frequently. (See 
table 4.3 on page 63.) The types of questions also varied depending on 
the type of device. Questions about testing and requests to change the 
labeling were the most frequent types of request for diagnostic devices, 
while questions about testing and design were the most frequent for : 
treatment devices. 
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Table 4.3: FDA’s 1988 Requests for 
Additional Information by Type of Device Type of device 

Reauested information Diaclnostic Treatment Overall 
Revisrons to labelrnq 20% 13% 16% 

Predicate device 2 1 1 

Intended use 6 7 7 
Instructions for use 10 12 11 

Components and design 13 29 21 
Manufacturing process 2 5 4 

Testrna lnformatrorF 26 20 23 
Sample devrce 0 2 1 

Other rnformatron 15 18 16 
(Estimated number of submissions) (2,163) (2,563) (4,726) 

%efers to testing information of any type, including chnlcal data 

The extent to which additional information was requested also varied 
by device classification and review determination. For classified 
devices, FDA requests for additional information predictably were made 
most frequently for devices in class III and least frequently for devices 
in class I. (See table 4.4.) Devices without classifications (“None” in 
table 4.4) had the highest percentage of requests for additional informa- 
tion This should not be surprising given the fact that the reason most of 
these devices are deleted from review is that the manufacturer has 
failed to provide the requested information. FDA requests additional 
information least frequently for devices found substantially equivalent 
in 30 days or fewer. (See table 4.5.) 

Table 4.4: FDA’s 1988 Requests for 
Additional Information by Classification 
and Type of Device Classification 

None 

Class I 

Type of device 
Diagnostic Treatment 

80% 58% 

33 19 

Overall 
65% 

27 

Class II 41 46 44 

Class Ill 67 49 51 

Total 45 44 45 

(Estimated number of submrssrons) (2,163) (2,563) (4,726) 
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Table 4.5: FDA’s 1986 Requests for 
Additional Information by Determination 
and Type of Device Determination 

Substantially equivalent in I 30 days 
Substantially equivalent in > 30 days 

Substantially equivalent with restrictions 

Deleted or withdrawn 

Not substantially equivalent or unable to 
determine 

Total 
(Estimated number of submissions) 

Type of device 
Diagnostic Treatment 

5% 13% 

55 57 
42 48 
91 86 

23 37 
45 44 

(2,163) G&563) 

Overall 
10% 

56 
47 

88 

35 
45 

(4,726) 

Reviewers indicated to us that the quality of submissions and the nature 
and extent of FDA requests for additional information are influenced to 
some degree by the characteristics of the manufacturer. For example, 
manufacturers with experience with prior notifications for the type of 
product under review are usually associated with better notifications, 
about which fewer questions are raised. Reviewers also indicated that 
new manufacturers without track records at ODE or established manu- 
facturers who have not previously produced a particular device type 
are typically scrutinized more closely. 

Manufacturer responses to FDA requests for additional information can 
take a variety of forms. (See Table 4.6 on page 65.) In addition to sub- 
mitting the basic types of documents associated with a product, the 
manufacturer frequently responds to specific questions about his device 
or provides revisions to labeling as requested by FDA. If the manufac- 
turer does not respond to a request for information within 30 days, the 
premarket notification is automatically deleted from FDA'S roster of 
active files. This is the most frequent reason for FDA'S not making a 
determination for a particular submission. The manufacturer must then 
resubmit the premarket notification prior to marketing the device. 
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Table 4.6:Contents of 1986 Supplemental 
Submissions for “New” and Comparison “New” 
Devices Supplement contents 

Comparison 
devicea device’ 

General information 
Advertising 3% 3% 

Operating instructions 11 1 

Package labeling 7 1 

Picture or drawmq 9 2 

References or articlesb 7 

Other matenalb 

Testing information 
Dlaqnostlc devices 

15 

16 

Treatment devlcesd 

Bench test 10 5 

Animal test 2 

Test fxotocol 1 c 

Human test 2 

Answers to specific questions 30 r 

Revrslons to labelina 14 I 

aThe “new” device IS the subject of the notification. the comparison device IS the device to which 
equivalence IS claimed. 

‘Refers to InformatIon In the submissIon that does not necessarily pertain directly to the device under 
review 

‘Not applicable 

dThe category of treatment devices includes all devices that are not pnmartly diagnostic IIT function 

Final Decision-Making 
Process 

Once the review is completed, the reviewer fills out a standard decision 
memo that contains a recommendation regarding the decision and, in the 
case of a “substantially equivalent” determination, assigns a product 
code and its associated classification to the device. (See figure 4.1.) The 
branch chief and division director then review the file and the recom- 
mended decision and sign the decision memo. As a matter of ODE policy, 
some decisions require additional review by the 510(k) coordinator, the 
Office of Compliance, or the associate director of ODE. In many cases, the 
only way to tell that these reviews were conducted is by the signature 
on the decision letter. In none of the files we examined were there notes 
taken at an internal meeting of FDA officials held to discuss a particu- 
larly complex decision (despite the fact that such meetings do occur). 
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Figure 4.1: Standard Decision Memo Used 
by FDA Reviewers 

nC?AETMCNT OF HEALTH & HUMAN SCRVlCtS 

It is my cecbation that the s&jet 510(k) Notifiuthu 

- (A) Is mhs'a?tielJy a@vdurt to marketed devica. 

- (Bj Rcquiru prmvrkct r~cwll. tam sulmtm+Llly 
equlvehnt Lo mrketcrl devices. 

(C) Requires nom dam. 

ID) Is an wlete subnissicn. (See Suhnisslon atit). 

ndditioral Cmrer~ts: 

3c subritttc requests: 

No Cotiidcntillity 

Clus Code v/purl: 

Confidentiality for 90 days 

continual Co.<ider.tislity aceding 90 dq~ 

mrce FDA Center for Devtces and Radlologlcal Health 
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Adequacy of 
Implementation of 
Premarket 
Notification 

We developed three criteria to evaluate the adequacy of FDA's day-to- 
day implementation of premarket notification. (They are implementa- 
tion rather than outcome criteria; that is, they are yardsticks for mea- 
suring adequacy of day-to-day operations and do not deal with 
adequacy of results-a topic that is beyond the scope of this study.) The 
criteria are documentation of the review and decision in each case, the 
scientific background and training of reviewers, and consistency across 
similar types of devices in terms of information required and decisions 
made. We had hoped to apply an additional criterion to reflect the dif- 
ferential scrutiny of applications, based on the types of questions raised 
or by the class of device. However, as discussed in the following section 
of this report, the inadequate documentation in the files precluded our 
using this criterion. 

Documentation Adequate documentation of the ODE review process is important for at 
least three reasons. First, it is an essential part of the discipline and 
rigor that underlie the scientific process. As a process that relies on sci- 
entific judgment, the review of medical devices requires documentation 
to provide assurance that all relevant scientific issues were appropri- 
ately explored. Second, documentation provides the only means by 
which FDA and ODE management can monitor the review process and 
know whether their policies have been appropriately implemented. And 
third, documentation is the primary mechanism by which oversight of 
FDA by external agencies like GAO or the Inspector General can be exer- 
cised. This oversight is essential to guarantee FDA'S public 
accountability. 

FDA'S documentation of the premarket notification process is very lim- 
ited. (See table 4.7.) Contacts with manufacturers and other sources of 
information are documented at the discretion of the reviewers. The rea- 
sons for requesting specific information, the analysis of the submitted 
information, and the rationale for a particular decision are only infre- 
quently documented in “reviewer’s notes.” In most cases, documentation 
is limited to a brief descriptive note on the standard form containing a 
recommendation regarding the appropriate determination. (See Fig. 4.1.) 
The management review of the recommendation can often only be 
inferred from the signature on the decision letter. As discussed earlier, 
none of the files reviewed contained notes taken at internal meetings of 
FDA officials in which complex policy decisions were made. 
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Table 4.7: 1988 Submissions Containing 
Reviewer Notes by Type of Device and 
Determination Determination 

Substantially equivalent In 5 30 days 

Substantiallv eauivalent In > 30 davs 

Type of device 
Diagnostic Treatment 

5% 6% 

12 11 

Overall 
6% 

11 

Substantially equivalent with restnctions 50 25 29 
Deleted or withdrawn 8 11 10 
Not substantially equivalent or unable to 
determine 85 84 84 

Total 11 12 11 
(Estimated number of submlssions) (2.163) (2.563) (4.7261 

There are two situations when more documentation is included in a 
review file. First, when a decision that could be considered adverse by 
the manufacturer is made (that is, one in which the device is judged to 
be not substantially equivalent or substantially equivalent with restric- 
tions), more of the files have reviewer’s notes. For example, 84 percent 
of notifications found not substantially equivalent had reviewers’ notes. 
Second, reviewers’ notes are found in 20 percent of those submissions 
for treatment devices that contain test data. (See table 4.8.) Interviews 
with FDA officials indicated that these notifications may represent the 
more complicated questions of equivalence that require documentation 
in order for management to understand the rationale for the 
recommendation. 

Table 4.8: 1986 Submissions Containing 
Reviewer Notes by Type of Device and 
Presence of Test Data Contain test data 

Type of device 
Diagnostic Treatment Overall 

No 10% 9% 9% 
Yes 

(Estimated number of submisslons) 

11 20 15 

(2.1631 (2.563) (4.7261 

FDA management recognizes the need for more extensive documentation 
in premarket notifications and is currently considering how to accom- 
plish it. The current plan is to have two levels of documentation: a low 
level for simple, “substantially-equivalent” determinations and a higher ‘I 
level for notifications in which significant issues are raised. However, 
they also point out that the failure to keep more adequa.te documenta- 
tion partially results from manpower shortages and the need to allocate 
what personnel are available to more important tasks. The data on staff 
resources presented earlier partially supports this argument. 
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Reviewers’ Backgrounds The primary responsibility of reviewers in premarket notification is to 
determine the equivalence of a device described in a submission to a 
preamendment device on the basis of the scientific principles by which 
those devices operate and, as necessary, on the basis of comparative 
performance. Reviewers are neither expected nor required to make judg- 
ments about the clinical efficacy of the devices in making a determina- 
tion of substantial equivalence. Rather, they have to take the 
preamendment device as a “given” and are concerned with the safety 
and effectiveness of the “new” device relative to that device. Because 
the reviewers’ scientific judgement is the primary mechanism through 
which a substantial equivalence determination is made, their skill and 
training are important. 

Education and Experience FDA reviewers, in general, were found to have sufficient scientific back- 
ground, training, and experience to review premarket notifications. Vir- 
tually all of the reviewers and branch chiefs had undergraduate degrees 
in a scientific field (98 percent and 100 percent, respectively); more than 
half of the reviewers (54 percent) and 85 percent of the branch chiefs 
also had advanced degrees in a scientific field. Reviewers had an aver- 
age of 5 years experience outside FDA in their fields and 4 years experi- 
ence at ODE. The average branch chief had more experience both outside 
FDA and in ODE. (See table 4.9.) 

Table 4.9: 1986 ODE Reviewer and 
Branch Chief Qualificationsa Qualifications Reviewer Branch chief Overall 

Education 
Undergraduate science 
degree 

Advanced science degreec 
98% (60Jb 100% (13) 99% (73) 
54 (59) 8.5 (13) 60 (72; 

EXDerienCe 

Median years at FDA (other 
than ODE) 

Median years at ODE 

3 years (45) 7 years (a) 4 years (53) 
4 years (30) 5 years (6) 4 years (36) 

Median years previous 
(non-FDA) experience 5 years (47) 10 years (10) 5 Years (57) 

aWe obtatned at least parttal rnformatron on 63 lead revrewers and 16 branch chiefs. 

bThe number In parentheses rndrcates the number of rndividuals for whom we had the information indi- 
cated. There were some rndivrduals with missing data in each category. 

‘Thus category includes M.S Ph.D M D D.D S and D V.M but does not rnclude those who have 
advanced degrees In non-screntrfic fields (for example, busrness admrnrstratron) or those who have 
credit hours toward advanced degrees 
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Training FDA management indicated that they attempt to provide staff with 
opportunities for additional education and relevant experience within 
the constraints imposed by resources and workload. In several divisions, 
new reviewers are given no submissions of their own to review. Rather, 
they work with the branch chiefs and more experienced reviewers until 
they have gained adequate experience. (One branch chief indicated that 
it took at least a year for a reviewer to gain adequate experience.) In all 
divisions, new reviewers were given fewer review responsibilities and 
closer supervision by the branch chief until they gained adequate 
experience. 

FDA indicated that reviewers also take courses at colleges and universi- 
ties that lead to advanced degrees or enroll in specialized courses such 
as those given by the Food and Drug Law Institute. In addition, they 
attend seminars and workshops given for ODE by academic researchers 
and the medical-device industry as well as meetings of National Insti- 
tutes of Health study sections. For example, two ODE employees spent 
fiscal year 1986 in full-time academic study, and two other employees 
spent the year in a management training course. In fiscal year 1986, ODE 

staff prepared six articles for publication in professional journals and 
made 21 presentations at professional and trade association meetings. 

Consistency We are using the term consistency, in this context, to refer to our expec- 
tation that similar information will be required when similar issues 
about similar devices are raised or that the same determinations will be 
made across similar devices with similar information If a lack of consis- 
tency across ODE divisions were discovered, it could signal a problem in 
the implementation of policies and procedures governing the review of 
applications. However, the lack of documentation in individual files pre- 
vented us from addressing the consistency issue from this point of view. 
Therefore, with one exception, the information we do present on consis- 
tency is indirect and should be interpreted cautiously. 

Variations Across Divisions One indirect approach to examining the issue of consistency is to look at : 
variations across the organizational units within ODE. To the extent that 
decisions are being guided by a common policy, variations could indicate 
areas in which the divisions are interpreting the policy differently. How- 
ever, as we point out below, it could also be due to legitimate differences 
between the divisions. 
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There were variations across divisions on several measures we 
examined. (See table 4.10.) The extent to which specific divisions 
requested additional information varied from a low of 32 percent in the 
Division of Surgical and Rehabilitation Devices to a high of 66 percent in 
the Division of Gastroenterology and Urology and General Use Devices. 
The percent of “not substantially equivalent” determinations varied 
across divisions from a low of 0 percent in the Division of Ophthalmic 
Devices and the Division of Clinical Laboratory Devices to a high of 4 
percent in the Division of Anesthesiology, Neurology, and Radiology 
Devices. The percent of deleted or withdrawn submissions also varied 
across divisions from a low of 5 percent in the Division of Ophthalmic 
Devices to a high of 14 percent in the Division of Anesthesiology, Neu- 
rology, and Radiology Devices. Finally, one percent of notifications 
reviewed by the Division of Ophthalmic Devices had clinical data, while 
4 percent of the submissions reviewed by the Division of Surgical and 
Rehabilitation Devices had some clinical data.i 

“In developing our form for extracting information from individual premarket notification files, we 
decided to limit our examination of clinical testing of human subjects to treatment devices. We did 
this because testing of the accuracy, sensitivity, and other parameters of clinical laboratory (that is, 
diagnostic) devices are typically carried out on samples (for example, blood or urine) rather than 
directly on the patient in a manner that would expose the patient to risk. In other words, we chose to 
limit our discussion of “clinical testing” to situations in which identifiable patients (or groups of 
patients) were exposed to a treatment or procedure. As a result, we only identify the submission of 
clinical data for treatment devices. 
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Table 4.10: Variations Across ODE 
Divisions (1986) 

ODE division 

Request for 
additional Deleted or Inclusion of 

information NSE or UDa withdrawn clinical data 
Anesthesiology, Neurology, 
and Radiology Devices (5107)~ 
Cardiovascular Devices (648) 

Clinrcal Laboratory Devices (1320) 

Gastroenterology and Urology 
and General Use Devrces 
(559) 

Oohthalmic Devices (205) 

55%b 4% 14% 3% 

50 1 9 3 

42 0 9 d 

66 1 13 4 

33 0 5 1 

Obstetrics and Gynecology, 
Ear, Nose, Throat, and Dental 
Devices (571) 38 2 13 4 
Surgical and Rehabilitation 
Devices (917) 

Total (4726) 
32 3 9 4 
45 2 10 3 

a’ Not substanttally equrvalent” (NSE) decrsrons and decisions where FDA IS “unable to determrne” (UD) 
whether the devrce IS substantrally equivalent 

“Tabled values refer to percent of all premarket notrfrcatrons revrewed by the divisron 

‘Numbers In parenthesrs refer to the estimated number of premarket notifications reviewed by the divr- 
sron In 1986. 

“Not applicable 

As previously indicated, it is difficult to infer the meaning of these vari- 
ations across divisions. Variation across divisions would be expected for 
a number of reasons, including the following: 

. Devices in the three classes require different levels of review due to the 
greater importance of performance data in assessing safety and effec- 
tiveness in classes II and III. Divisions with a greater proportion of 
devices in classes II or III might request more additional information or 
make more not-substantially-equivalent determinations. 

. Variation in the number and experience of manufacturers making par- 
ticular types of devices will require different divisions to engage in dif- 
ferent regulatory efforts to achieve the same results. Divisions 
reviewing a greater proportion of devices produced by manufacturers 
who have recently entered the field may request more additional infor- 
mation than divisions reviewing a greater proportion of devices pro- 
duced by a few well-established manufacturers. 
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ODE-Wide Coordination 

l The number of complex versus simple devices a division reviews could 
cause variation across divisions. Divisions reviewing a greater propor- 
tion of devices that are technologically complex may need more addi- 
tional information or have more not-substantially-equivalent 
determinations than divisions reviewing a greater proportion of techno- 
logically simple devices. 

Thus, it is difficult to know when variation across divisions indicates a 
lack of consistency in reacting to similar circumstances and when it is 
the result of divisions reacting appropriately to differing circumstances, 
In any case, discovering variations such as these does provide a starting 
point for evaluating the reasons underlying the variations. 

A second approach to examining the issue of consistency is to look at 
how issues that cut across the divisions of ODE are handled. For exam- 
ple, ODE has issued three separate guidance memos for all divisions to 
implement. The day-to-day implementation of the guidance on determi- 
nations of substantial equivalence is difficult to assess because of the 
lack of documentation. The memo delegating sign-off authority has been 
implemented in similar fashion by each of the divisions. However, the 
memo defining levels of review for class I devices has not been uni- 
formly implemented by the various divisions. 

A second area in which we observed ODE-wide coordination efforts was 
in the setting of policy on important scientific and technological ques- 
tions. For example, ultrasound and laser-device premarket notifications 
are regularly reviewed by one of several divisions, depending on the 
manufacturer’s claims concerning intended uses. In this case, clear inter- 
divisional policy regarding the review of these devices had been devel- 
oped and followed. We also found a case in which two divisions dis- 
agreed over the handling of a premarket notification involving a 
collagen. The issue was resolved in a meeting with the associate director 
Of ODE. 

However, we also found an example in which the divisions should have : 
been following a similar policy, but were not. In reviewing the files, we 
found two virtually identical products (that is, same materials, same 
manufacturer, similar intended use) that had been reviewed in different 
divisions with very different outcomes. In one division, the manufac- 
turer was required to provide data to validate the outcome of the sterili- 
zation procedure to be used in the manufacturing process. The 
submission was deleted by FDA when the data were not provided. (The 
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manufacturer sent only a description of the sterilization procedure.) In 
the other division, the device was found “substantially equivalent” after 
the manufacturer provided documentation of the procedure that would 
be used for sterilization. 

In discussing this situation with reviewers in most of the divisions, we 
discovered that there was general agreement that both submissions 
should have been handled in the same way. In addition, we were told 
that there was an ODE-wide toxicology committee that set policy in the 
sterilization area. However, the reviewers had very different views on 
what the current policy was. This suggests to us that ODE management 
needs to pay more attention to identifying crosscutting scientific issues, 
setting consistent policy, and disseminating the relevant information to 
reviewers. 

Specific Issues in 
Premarket 
Notification 

Are Too Many Submissions Some observers have suggested that the high percentage of premarket 

Found Substantially notifications found substantially equivalent means that FDA has not ade- 

Equivalent? quately scrutinized the submissions. This suggestion might appear rea- 
sonable based on the fact that 98 percent of those submissions for which 
FDA made a determination in 1986 were found substantially equivalent. 
However, when one considers the total number of submissions which 
FDA receives, and not just the ones for which a determination was made, 
a smaller percentage (85 percent) were found substantially equivalent. 
Ten percent were withdrawn (by the manufacturer or sponsor) or 
deleted (by FDA) without a determination being made; 2 percent were 
found not substantially equivalent; and the remaining 3 percent had a 
variety of other decisions (for example: not a device, transitional device, 
exempt class I device-among others). Of those devices found substan- 
tially equivalent, 3 percent had restrictions imposed on their use. ! 

Within the group found substantially equivalent, there are subgroups of 
devices that most observers would agree are relatively innocuous and 
pose little risk to the public. Determinations that these devices are sub- 
stantially equivalent should be expected and raise little controversy. For 
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example, 22 percent of all submissions are for class I devices and there- 
fore, by definition, are unlikely to raise many difficult safety and effec- 
tiveness questions. In addition, another 19 percent of premarket 
notifications for non-class-I devices were found substantially equivalent 
within 30 calendar days and thus were viewed by FDA as raising few 
safety and effectiveness questions and posing few risks to the public6 

If one regards these submissions (41 percent of all submissions) as nec- 
essary but unlikely to raise any significant questions about the appro- 
priateness of FDA’s decisions, then the percentage of all submissions 
found substantially equivalent and presenting important issues for a 
determination of substantial equivalence is reduced to approximately 44 
percent (that is 85 percent minus 41 percent). When viewed in the con- 
text of the 12 percent of all notifications that are deleted, withdrawn, or 
found not-substantially-equivalent, the percent of submissions with sig- 
nificant issues that are subsequently found substantially equivalent is 
less startling. 

Conversely, the fact that 41 percent of notifications present very few 
questions and require little review raises the issue of whether FDA 

should even receive notifications for those devices. As noted earlier, FDA 

is already moving to exempt more class I devices from premarket notifi- 
cation and to place more class II devices into class I. In addition, the 
Premarket Notification Criticism Task Force recommended some 
changes in the types of device modifications that require premarket 
notifications, suggesting instead that Good Manufacturing Practices 
inspections be used as a mechanism for tracking such changes. FDA has 
noted, however, that there may be a deterrent effect associated with 
premarket notification that serves to protect the public health. Further- 
more, premarket notification assists FDA in monitoring changes in medi- 
cal devices and in the device industry. 

Is FDA Conducting Mini- According to some observers, FDA has been avoiding the more resource- 

PMAs? intensive, and public, premarket approval process by conducting “mini- 
PMAs” or “hybrid 510(k)s” within the less resource-intensive 
premarket notification process. This is an issue for two reasons. First, it 
might indicate that FDA is not implementing the amendments in the man- 
ner in which the Congress intended. Second, it raises questions about 

“There are other categories of devices that could be included in this group. For example, while diag- 
nostic test kits used in clinical laboratories cannot be considered risk-free (that is, there are questions 
concerning accuracy and reliability. among others), the issues involved in evaluating their perform- 
ance are relatively straightforward, and their appropriate use poses no immediate risk to the patient. 

Page 76 GAO/PEMD-W-14 FDA’s Implementation of Premarket Notification 



Chapter 4 
The Implementation of Premarket 
Notification: Day-T*Day Operation 

whether premarket notification can provide the same level of public 
protection that premarket approval does through the use of expert 
panels and public comment. 

The primary observations cited in support of the argument that FDA is 
conducting “mini-PMAs” are the extent of testing information required 
by FDA and the type of testing information requested. First, it is argued 
that FDA is requiring more testing information, including clinical testing, 
than should be required to demonstrate substantial equivalence. Second, 
it is argued that the very fact of requiring clinical data creates at least 
the appearance that PMA-like reviews are being conducted. The special 
significance that is attached to clinical testing arises from the language 
of the statute, which specifically calls for “well-controlled clinical stud- 
ies” to be conducted in premarket approvals. 

The rationale that FDA uses for requiring clinical data within premarket 
notification was discussed in Chapter 3. We indicated there that FDA'S 

approach, if implemented correctly, would result in a reasonable distinc- 
tion between the use of clinical data in a premarket notification and its 
use in a premarket approval. Given the lack of documentation in the 
files, we cannot begin to assess the extent to which the policy has been 
implemented as intended. 

We can provide information on the extent to which FDA receives clinical 
and other testing data in premarket notification submissions. We can 
also make some observations in regard to when clinical data were 
requested. However, linking the submission of clinical data to a specific 
FDA request for clinical data is very difficult. For example, FDA can and 
does request clinical data that the manufacturer has not yet collected. In 
those cases, the notification will be withdrawn or deleted and resubmit- 
ted later. The later notification may or may not make reference to the 
earlier submission and the FDA request. 

Five percent of submissions for treatment devices contained clinical 
data. (See table 4.11 on page 77.) Sixteen percent of the notifications 
found not-substantially-equivalent contained clinical data, as did 1 per- : 
cent of deleted or withdrawn applications and 8 percent of the submis- 
sions found substantially equivalent in over 30 days. Of the 5 percent of 
submissions with clinical data, 26 percent were in class III, 52 percent in 
class II, and 11 percent in class I; 11 percent were not classified. 
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Table 4.11: 1988 Submissions by Determination, Type of Device, and Type of Test Data 
Diagnostic device Treatment device Overall 

Determination Clinical All types Clinical All types Clinical All types 
Substantially equivalent in I 30 days a 38% 0% 16% a 25% 

Substantially equivalent in > 30 days a 58 a 38 a 49 
Substantially equivalent with restnctions a 33 7 39 a 38 
Deleted or wlthdrawn a 25 1 ia a 21 

Not substantially equivalent or unable to 
determine a 38 16 41 a 41 

Total a 49 5 29 a 38 

(Estimated number of submissions) (2.163) (2,563) (4,726) 

aNot appkable 

In most cases involving clinical data, the data were supplied by the man- 
ufacturer in the initial notification, although FDA might have requested it 
in an earlier application. The data usually were aggregated across a 
series of patients on whom the device had been tested. Only one trial 
with random assignment was reported. Finally, in examining the 48 
deleted or withdrawn notifications in which FDA had requested addi- 
tional testing information, we found that specific clinical testing infor- 
mation was explicitly requested for only 12.5 percent of those 
submissions. 

Summary and 
Conclusions 

The organizational structure for reviewing premarket notifications is 
established and provides for efficient management of the administrative 
aspects of the process. The actual review of premarket notifications 
revolves around the branch chiefs. They are responsible for initial pre- 
review of submissions, assignment of a reviewer, assisting reviewers in 
determining the need for additional information from the manufacturer, 
implementing divisional and ODE policy, training new reviewers, and 
reviewing recommendations on determinations of substantial equiva- 
lence. The review itself depends on the scientific judgment of the 
reviewer, who is guided by ODE policies on what constitutes substantial 
equivalence. 

We examined the adequacy of FDA'S review of premarket notifications in 
terms of three criteria: documentation, reviewer education and experi- 
ence, and consistency. First, we judged the level of documentation to be 
inadequate, particularly for substantially-equivalent determinations 
(although it did improve as the decisions became more complex or, from 
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the point of view of the manufacturer, more adverse). FDA has recog- 
nized the need for improved documentation and is planning to make 
improvements in this area. Second, reviewers were found, on the aver- 
age, to have the scientific backgrounds, training, and experience neces- 
sary to review premarket notifications, Finally, to improve its review 
process in the area of consistency, we believe that FDA needs to better 
identify important scientific issues that cut across divisions, establish 
ODE-wide policies, and disseminate those policies to the reviewers. 

Answering the question of whether FDA finds too many devices substan- 
tially equivalent cannot be done in a straightforward way. The sugges- 
tion by some that finding 98 percent of notifications substantially 
equivalent is indicative of a problem is misleading for two reasons. First, 
the 98 percent figure is based only on those notifications for which FDA 
rendered a final determination. Among all notifications, regardless of - 
their final dispositions, 85 percent were found substantially equivalent 
in 1986. Second, 41 percent of those notifications found substantially 
equivalent were notifications concerning which few experts would ques- 
tion FDA’s determinations. FDA is moving to exempt more class I devices 
from the 510(k) requirements, which will lessen the influence of rela- 
tively safe devices on the overall statistics. Concerning the “mini-PMA” 
question, there is little evidence that FDA is conducting “mini-PMAs” in 
any substantial proportion of cases. Only 5 percent of notifications for 
treatment devices contained any clinical data at all, and some of that 
may have been submitted without any FDA requirement. 

Recommendations We recommend that the secretary of the Department of Health and 
Human Services instruct the commissioner of FDA to establish a require- 
ment that written documentation of the review and decision-making 
process be included in each premarket notification file. The extent of 
documentation should vary depending on the seriousness of the ques- 
tions raised during the review. 

Adequate documentation of the review process is important for at least 
three reasons. First, it is an essential part of the discipline and rigor that! 
underlies the scientific process. Second, documentation provides a 
means by which FDA and ODE management can monitor the review pro- 
cess Third, documentation provides one of the chief means by which 
oversight of FDA by monitoring bodies like GAO or the Office of Inspector 
General can be exercised. 
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Simple notifications that do not depart from a straightforward path 
through the flowchart could easily be documented with a checkoff to 
that effect on a standard form. Any departures from that simple sub- 
stantially-equivalent determination should be more fully documented. 
Documentation should indicate what questions were raised during the 
review, how they were resolved, and how the decision was reached. 
Such documentation could then be referenced in similar future notifica- 
tions, thus decreasing the overall burden over time. 

We recommend that the secretary of the Department of Health and 
Human Services instruct the commissioner of FDA to develop and imple- 
ment processes, first for identifying scientific issues that require uni- 
form treatment across the divisions of ODE, then for developing policies, 
and finally for ensuring that these policies are implemented in the 
review of premarket notifications. 

Although some crosscutting issues have been identified by FDA and ODE- 

wide policies subsequently formulated and disseminated to reviewers, 
we found several situations that suggest that more coordination efforts 
are needed. For example, the ODE policy on how premarket notifications 
for class I devices should be reviewed by the branch chiefs is not being 
implemented uniformly across the divisions. In addition, the steriliza- 
tion-validation case we discuss in chapter 4 suggests that more attention 
to coordination is needed. FDA is in the best position to determine the 
administrative process most appropriate to their unique needs. 

Agency Comments FDA concurred with each of these recommendations. (See appendix V.) 
Their comments include a description of the improvements they propose 
to make in response. 
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Premarket In December of 1986, FDA supplied us with computer tapes containing 

Notification Data Base 
data on all premarket notifications submitted to FDA since the implemen- 
tation of the provisions in 1976. One tape contained a limited set of facts 
on each submission (such as document number, document type, supple- 
ment number, date of receipt, status, decision, decision date, request for 
information date, information due date, product code, and medical spe- 
cialty panel code). The second tape contained the information needed to 
translate the three-letter product code into a verbal description and 
determine the class of the device. Because the original data tape did not 
contain full information for all the calendar 1986 submissions, a more 
complete set of data for the 1986 submissions was substituted from an 
FDA-supplied computer tape in August 1987. 

The data were organized with a separate record for each submission by 
a manufacturer to FDA, including any submissions of requested addi- 
tional data (termed supplements). The data were first aggregated so that 
each record represented the review of a single device as well as all sup- 
plements. This file was then matched to the classification data to obtain 
the class of each device, based on the product code assigned to the 
device. The final file, used for analyses, contained the following vari- 
ables: document number, class, product code, number of supplements, 
date the original submission was received (month, day, and year), deci- 
sion, and calender time to make a decision. 

There were some problems with the data. Many cases did not have a 
classification match. Most of these were either for not-substantially- 
equivalent decisions or for cases that were withdrawn or deleted. How- 
ever, classification matches were missing for some substantially-equiva- 
lent decisions as well. The calculation of calendar time to decision 
indicated that there are some errors in recording submission dates and 
decision dates. There also appeared to be a practice of recording the 
original submission date as the decision date for a relatively large 
number of applications (over 1,300). This occurred almost exclusively 
for withdrawn and deleted files. 

As a result of these problems, we limited our use of these data to looking 
at changes over time in the number of submissions, in the primary deci- 
sions, and in the percent of devices found substantially equivalent that 
fell into the different classes. 
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Review of Premarket 
Notification Files 

Sampling Plan We used information on the dates of submission and decision, type of 
decision, and device classification to develop a sampling plan. For two 
reasons, we chose as the universe all applications with a 1986 submis- 
sion date. First, a full year was needed to provide a large enough group 
of not-substantially-equivalent decisions to conduct meaningful analy- 
ses. Second, formal guidance on reviewing premarket notifications was 
issued to FDA reviewers in June 1986. Looking at applications over the 
full year would provide an opportunity to examine changes in decisions, 
review times, and other factors that might be associated with the new 
guidance. 

Three factors were represented in the original sampling plan. First, we 
wanted to be able to characterize any differences in the applications or 
their review that were related to the decision. Several different codes 
were available to describe the decisions. An examination of the descrip- 
tions of the codes as well as the distribution of decisions suggested that 
four different decision groups should be examined: (1) not-substantially- 
equivalent, (2) withdrawn or deleted, (3) substantially-equivalent-with- 
restrictions, and (4) substantially-equivalent. (See table II.1 on page 84.) 
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Table 11.1: Population of Premarket 
Notifications (1986) Strata Number 

Not substantially equivalent 77 

Withdrawn or deleted 489 

Substantiallv-equivalent with restrictions 130 

Substanttally-equivalent 

Not classified 
No FDA reauest 241 

FDA request 106 

Class I 
No FDA reauest 833 

FDA reauest 191 

Class II 

No FDA request 1,596 

FDA reauest 641 

Class Ill 

No FDA request 125 

FDA request 97 

Other decistons 

No decisionsa 

166 

219 

Total 5,111 

aAt the time that the sample was drawn, in early May, declslons on these notifications had not yet been 
made. 

Second, because of the central role that the class of the device plays in 
its regulation, we wanted to represent the class of the device in our sam- 
pling plan. For two reasons, this was only possible for devices found 
substantially-equivalent. First, a device is only classified if it is found to 
be substantially equivalent to another device. Second, the overall 
number of notifications found substantially equivalent with restrictions 
was too small to allow for stratification by class of device. 

Finally, because one of the main criticisms of FDA'S implementation of 
premarket notification is the nature and extent of data they request 
from manufacturers, we wanted to be able to make statements about the 
types of information FDA was requesting from manufacturers. Therefore,! 
we further divided the substantially-equivalent determinations into sub- 
strata composed of (1) those applications for which FDA requested no 
additional information and (2) those FDA had placed on hold pending the 
receipt of additional information from the manufacturer. 

Original Sample. We decided to examine all not-substantially-equivalent 
determinations because of the small number of cases involved. Sample 
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sizes in the other groups are based on estimates of the proportion of 
cases in the various groups that we expected to contain information on 
safety and effectiveness. Our estimates were developed from the results 
of an earlier study of premarket notifications conducted by FDA which 
found that 11 percent of notifications contained some type of perform- 
ance information.’ We decided to use a slightly higher rate of 15 percent 
with a sampling error of -+ 5 percent based on a 95 percent confidence 
interval. Because we had no basis on which to estimate the proportion of 
withdrawn or deleted cases that might have performance data, the sam- 
ple size is based on a proportion of 50 percent with a sampling error of 
f 6 percent. The sampling design was chosen to balance the need for 
precision with the available resources for reviewing files. The original 
sample sizes are shown in table 11.2. 

Table 11.2: Original Sample of Premarket 
Notifications (1986) Strata Sample size 

Not-substantially-equivalent 77 

Withdrawn or deleted 177 

Substantlallv-eauivalent wtth restrictions 80 

Substantlallv-equtvalent 

Not classlfled 

No FDA request 

FDA reauest 
125 

73 
Class I 

No FDA request 

FDA request 
Class II 

195 

108 

No FDA request 220 

FDA request 196 
Class Ill 

No FDA request 

FDA request 
80 
71 

Total 1,402 

Revised Sample. During the development and final testing of our data 
collection instrument, a decision was made to revise our original sam- 
pling plan for two reasons. First, in the course of testing the instrument, 
we became aware that FDA did not always place a file on hold when they 
made a request for additional information. Second, our estimates of the 
time needed to code individual applications indicated that coding the 

‘C. F. Blozan and S. A. Tucker, “F’remarket Notifications: The First 24,000,” Medical Devices and 
Diagnostics Industry, January 1986. 
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original sample would require more than our available resources. We 
therefore decided to eliminate the stratification based on requests for 
additional information. The sample sizes (shown in table 11.3) were cho- 
sen to keep the overall sampling errors at the same levels as in the origi- 
nal sample. 

Table 11.3: Revised Sample of Premarket 
Notifications (1986) 

Strata 
Revised Achieved 
sample sample 

Not-substantially-equivalent 
Withdrawn or deleted 

77 95 
177 175 

Substantially-equivalent with restricttons 

Substantially-equivalent 
80 79 

Not classified 135 135 
Class I 204 203 
Class II 230 229 
Class Ill 90 90 

Total 993 1,006 

%cludes unable-to-determlne declslons 

During coding, we found that FDA had used the code “unable to deter- 
mine” in essentially the same way as “not substantially equivalent.” 
Therefore, because the sampling plan called for reviewing all not-sub- 
stantially-equivalent submissions, the 17 unable-to-determine submis- 
sions were included with the not-substantially-equivalent submissions.” 
At the completion of coding, only 5 of the 993 notifications selected as 
part of the revised sample (5 percent) could not be located (2 with- 
drawn or deleted; 1 substantially equivalent with restriction; 1 substan- 
tially equivalent, Class I; 1 substantially equivalent, Class II). The 
achieved sample is shown in table 11.2. 

Development of Data 
Collection Instrument 

A data collection instrument was developed for coding the relevant 
information from the premarket notification applications. The informa- 
tion extracted included the type of device (according to class, manufac- 
turer, and common and proprietary name); the information provided in: 
the original application (such as package labeling, instructions for use, 
package insert, advertising, testing results, and catalogs); the informa- 
tion that FDA requested (for example, revisions to labeling, testing, 

‘On account of the passage of time between when the sampling was done and when we reviewed files 
and added the unable-to-determine decisions, the final achieved group was larger than the original 
population. 
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instructions for use, and samples); the information submitted by the 
manufacturer in response to the FDA request; and documentation of FDA'S 
review and decision. (See appendix III.) 

After an initial draft of the data collection instrument was developed, it 
was tested on a small number of applications and revised. The testing 
and revision process required several iterations before a final draft was 
ready for reliability testing. Minor changes to the form and some spe- 
cific coding conventions were developed during the course of reliability 
testing. All four coders were trained until they attained acceptable 
levels of reliability. Their reliability was checked again after half of the 
sample was coded, and it had remained at an acceptable level. 
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DCIl: TYPES OF INFORMATION IN 510Ka 

1. CODER: DATE: TIME BEGIN: 

2. INFORMATION FROM 510(K) DATA SYSTEM(IF DISCREPENCY, CHECK "NO" AND 
RECORD INFORMATION FROM FILE) 

YES NO 
DOCNUM 
LOGIN DATE I 1 I 1 
PRODCODE )( ) 
CLASS 
N/SPLMNTS. 

I )( 
) ( 

DECISION I )( 
,' 

TIME DECIDE ( ) ( i 

3. SIGNER OF DECISION LETTER 

4. FDA REVIEWER NAME 
YES NO 

5. MORE THAN ONE REVIEWER?...........( )......( 
91.&2.0) 

6. REVIEWERS' NOTES?.................( I......( ) 
88.6t2.1) 

IF YES, HOW MANY PAGES 

7. DIAGNOSTIC DEVICE?................( I......( ) 
54.2c3.5) 

8. OTHER 510(K)'S CITED? 

9. FDA REQUEST FOR SUPPLEMENTAL 
INFORMATION.....................( I......( ) 

55.5C3.4) 
IF YES, WAS FILE PLACED ON HOLD ..( )......( ) 

64.7t3.3) 
NATURE OF REQUEST: 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

REVISIONS TO LABELING.............( I......( ) 
83.9t2.5) 

PREDICATE DEVICE..................( )......( 
98&O.,) 

INTENDED USE......................( I......( ) 
93.3t1.6) 

INSTRUCTIONS FOR USE..............( )......( ) 
88.8t2.1) 

DESIGN OR COMPONENTS..............( )......( ) 
78.6t2.8) 

MANUFACTURING PROCESS.............( I......( ) 
96.0(1.4) 

TESTING INFORMATION...............( )......( ) 
77.2(2.8) 

SAMPLE . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( )......( 
99AO.3) 

OTHER . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ( )......( 1 
83.7c2.5) 

SPECIFY 
aThe numbers inserted into the data collection instrument are the percent of 
files that do not contain that item and the associated sampling error, 

1 -I 
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MATERIALS StiBMITTED BY MANUFACTURER AS SUPPLEMENT 

FOR TARGET DEVICE FOR COMPARISON DEVICE 

YES NO YES NO 

19. ADVERTISING/BROCHURES........( )...( ).........( I...( ) 
96.6(1.4) 97.1(1.2) 

20. OPERATING MANUALS/ 
INSTRUCTIONS FOR USE/ 
PACKAGE INSERT.............( )...( )......-..( )...( 

88.9C2.3) 9&(0.6) 
21. PACKAGE LABELS...............( )...( ).........( )...( ) 

93.0(1.9) 99.3(0.5) 
22. DRAWING/PHOTOGRAPHS OF 

DEVICE OR PACKAGE CONTENTS.( )...( ).........( )...( 
90.6(2.1) 98AO.9) 

23. JOURNAL ARTICLES/REFERENCES..( I...( ) 
(ANY RELEVANT CITATION) 93.2(1.7) 

24. OTHER MATERIAL . . . . . . . . . . . ..( )...( ) 
84.7(2.6) 

SPECIFY 

FOR DIAGNOSTIC DEVICES 

25. COMPARATIVE DATA ON ACCURACY, 
PREDICATIBILITY, ETC.......( 

FOR OTHER DEVICES 

26. BENCH/QUALITY ASSURANCE TESTS( 

27. ANIMAL TESTS.................( 

20. PROTOCOLS FOR HUMAN TESTS....( 

29. COMPLETED HUMAN TESTS........( 

30. ANSWERS TO SPECIFIC 
FDA QUESTIONS.............( 

31. REVISIONS TO LABELING AS 
REQUESTED BY FDA . . . . . . . . . ( 

2 

) ( . . . 
92.&1.9) 

) ( . . . 
94.:,1 .6) 

) . . . ( ) 
98.8CO.8) 

1 . . . ( 1 
99.7(0.4) 

1 . . . ( 1 
99.OCO.8) 

) ( . . . 
70.1(3.3) 

) ( . . . 
86.:(2.5) 
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MATERIAL SUBMITTED BY MANUFACTURER IN ORIGINAL SUBMISSION 

32. 

33. 

34. 
35. 
36. 

37. 

38. 

39. 

40. 

41. 

42. 

MANUFACTURER NAME: 

DEVICE NAME (COMMON) 

(PROPRIETARY) 

YES NO 
REGISTRATION NUMB............( I... 
DEVICE CLASSIFICATION........( )... i : 

17.8(2.6) 
28.OC3.1) 

SAMPLE DEVICE................( )...( ) 97.4Cl.O) 

FOR 

ADVERTISING/BROCHURES........ 

OPERATING MANUALS/ 
INSTRUCTIONS FOR USE/ 

TARGET DEVICE FOR COMPARISON DEVICE 

YES NO YES NO 

) . . . ( ) . . . . . . . . . ( I...( ) 
66.8t3.3) 71.OC3.3) 

PACKAGE INSERT..............( )...( ).........( )...( ) 
34.813.3) 79.1(3.0) 

PACKAGE LABELS . . . . . . . . . . . . . . . ( )...( ) . . . . . . . . . ( )...( ) 
32.7t3.3) 90.0(2.1) 

DRAWING/PHOTOGRAPHS OF 
DEVICE OR PACKAGE CONTENTS.( )...( ).........( )...( 

51.0(3.5) 77.iO.O) 
JOURNAL ARTICLES/REFERENCES..( )...( ) 

(ANY RELEVANT CITATION) 66.6t3.4) 

OTHER MATERIAL . . . . . . . . . . . . . ( )...( 1 
67.2t3.4) 

SPECIFY 

FOR DIAGNOSTIC DEVICES 

43. COMPARATIVE DATA ON ACCURACY, 
PREDICATIBILITY, ETC.......( 

FOR OTHER DEVICES 

44. BENCH/QUALITY ASSURANCE TESTS( 

45. ANIMAL TESTS.................( 

46. PROTOCOLS FOR HUMAN TESTS....( 

47. COMPLETED HUMAN TESTS........( 

) ( . . . ) 
79.8(3.0) 

1 ( . . . ) 
89.4t2.0 

) . . . ( ) 
98.1(0.9 

) ( ) . . . 
99.7CO.4) 

1 . . . ( 1 
97.8(0.9) 

3 

Page 90 GAO/PEMD-9&14 FDA’s Implementation of Premarket Notification 



Appendix Ill 
Data Collection Instrument 

48. COMMENTS 

40. TIME END 

4 
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1. Coder: GAO reviewer of FDA files.’ 

Date: Date file reviewed. 

Information From 5 1 O(k) 
Data System 

. 

. Decision: FDA'S “substantial equivalence” decision. 

. Time to decide: Only check to be sure that the time is roughly the same. 

Time begin: Time file review started. 

2. Information from 510(k) data system: Check “NO” if file information 
is discrepant from information from FDA's data system that includes the 
following: 

K-Number: Unique identifier assigned to each manufacturer’s 
submission. 
Log-in data: Date submission is logged in by FDA as received. 
Device type: Three letter FDA code indicating type of device. 
Device class: Regulatory class of device assigned by FDA. 
No. of supplements: Number of information supplements to the original 
submission. 

FDA Review Information 3. Signer of FDA decision letter: FDA official who signs the letter to the 
manufacturer giving FDA'S decision. 

4. FDA reviewer name: FDA submission reviewer or reviewers. 

5. More than one reviewer: Indication in decision memo or elsewhere 
that there was more than one reviewer for the submission. 

6. Reviewer’s notes: In coding information about FDA review, the decision 
letter and decision memo should not be coded. The category of reviewer 
notes should include more than a simple description of the file, device, 
or phone conversation. It should include some analysis of the decision- 
making process. Anyone providing an opinion about the 510(k), such as 
an outside reviewer, should be considered a “reviewer.” Memos record-: 
ing FDA telephone contacts with manufacturers should be treated under 
the requests for information section. 

7. Diagnostic device: Indication that the primary purpose of the device is 
diagnostic. 

‘Numbers correspond to sections (lines) on the data collection instrument in appendix III. 
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Coding Instructions for Data 
Collection Instrument 

8. Other 510(k)‘s cited: Indication that device had been assigned another 
K-number at some other time; comments are to give the previous K-num- 
bers and the circumstances that required another K-number. 

FDA Request for 9. FDA request for supplemental information: Indication that FDA 

Supplemental Information requested supplemental information. Supplemental information which 
FDA did not request will be coded as “supplemental.” Code “YES” for 
HOLD only if there is an explicit statement occurring in a letter from FDA 

to the manufacturer that the submission was put on HOLD pending 
receipt of requested information. 

10. Revisions to labeling: Indication that FDA has required some revision 
to the label, advertising material, or package insert. Requests that the 
labels be sent should be coded under “Other.” 

11. Predicate device: Request by FDA for preamendments device to which 
the current device is to be compared. This does not include comparative 
devices designated as “currently marketed devices.” Code comparative 
devices as “Other” and specify. 

12. Intended use: “Intended use” refers to the specific situations in 
which the device will be used. “Instructions for use” should be used to 
refer to questions about the specific instructions for using the product 
that are (or should be) included in the operating manual or package 
insert. 

13. Instructions for use: “Instructions for use” should be used to refer to 
questions about the specific instructions for using the product that are 
(or should be) included in the operating manual or package insert. 

14. Design or components: FDA questions about the design or components 
of the device under review. 

15. Manufacturing process: FDA questions about the process used to man- 
ufacture the device. 

16. Testing information: FDA requests that testing information be submit- 
ted on the device. 

17. Sample: Indication of FDA request for a sample of the device. 
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coding Instrnctions for Data 
Collection Instrument 

18. Other: FDA request for other supplemental information. Specify what 
additional information was requested such as comparative devices des- 
ignated as “currently marketed devices.” 

Materials Submitted by 
Manufacturer as 
Supplement 

19. Advertising or brochure: Material describing a device that was pri- 
marily prepared for sales purposes rather than for a 510(k) submission. 
When coding material in the original cover letter and attachments, treat 
all material as if it stood alone. For example, if a picture, drawing, or 
illustration of the device appears as part of the package insert or operat- 
ing manual, check “yes” for “drawing or picture.” The same is true for 
comparisons of specifications between devices, device tests, references, 
and other categories of information. 

20. Operating manuals, instructions for use, package insert: Instructions 
that would be contained inside the package and that indicate either how 
the device is to be operated or how and when the device is to be used. 
When coding material in the original cover letter and attachments, treat 
all material as if it stood alone. For example, if a picture, drawing, or 
illustration of the device appears as part of the package insert or operat- 
ing manual, check “yes” for “drawing or picture.” The same is true for 
comparisons of specifications between devices, device tests, references, 
and other categories of information. 

21, Package labels: Depiction (draft or actual) of the label that will actu- 
ally be on the device or device’s package. (This does not include warn- 
ings or statements of limitations found in operating manuals.) A picture 
of the device on an advertising brochure should not be coded as a pack- 
age label unless the label is clear and readable. When coding material in 
the original cover letter and attachments, treat all material as if it stood 
alone. For example, if a picture, drawing, or illustration of the device 
appears as part of the package insert or operating manual, check “yes” 
for “drawing or picture.” The same is true for comparisons of specifica- 
tions between devices, device tests, references, and other categories of 
information, 

22. Drawing or photographs of device or package contents: Depiction of’ 
device or package contents. (If verbal description is also given, then 
code description and drawing or photograph. A picture of the device on 
an advertising brochure should not be coded as a package label unless it 
is clear that the label is reproduced in the brochure and the label is clear 
and readable. When coding material in the original cover letter and 
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Collection Instrument 

attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

23. Journal articles and references: If articles are provided or cited, 
check “yes” for journal articles and references. (This includes reference 
lists in package inserts.) When coding material in the original cover let- 
ter and attachments, treat all material as if it stood alone. For example, 
if a picture, drawing, or illustration of the device appears as part of the 
package insert or operating manual, check “yes” for “drawing or pic- 
ture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

24. Other material: Other material included in the supplemental submis- 
sion besides that included in list. When coding supplemental material, 
treat all material as if it stood alone. For example, if a picture, drawing, 
or illustration of the device appears as part of the package insert or 
operating manual, check “yes” for “drawing or picture.” The same is 
true for comparisons of specifications between devices, device tests, ref- 
erences, and other categories of information. Code tests of accuracy, 
sensitivity, and other aspects of diagnostic tests here. Reserve the “test- 
ing information” category for comparisons of tests of two devices. 

25. Comparative data on accuracy, predictability, and other factors: 
Results or references to testing of diagnostic devices that indicate the 
current device was compared to another device or standard reference 
method. When coding material in the original cover letter and attach- 
ments, treat all material as if it stood alone. For example, if a picture, 
drawing, or illustration of the device appears as part of the package 
insert or operating manual, check “yes” for “drawing or picture.” The 
same is true for comparisons of specifications between devices, device 
tests, references, and other categories of information. 

26. Bench or quality assurance tests: Test conducted on the device by 
laboratory or manufacturing personnel in which prototype is used; or 
test in which measurements are made of a series of devices after they 
are produced for the purpose of insuring that the manufacturing process 
is producing “good” devices. When coding material in the original cover 
letter and attachments, treat all material as if it stood alone. For exam- 
ple, if a picture, drawing, or illustration of the device appears as part of 
the package insert or operating manual, check “yes” for “drawing or 
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picture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

27. Animal tests: Tests (studies) in which the device is used in animals 
under conditions as similar as possible to those in which the device will 
be used in humans. When coding material in the original cover letter and 
attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

28. Protocols for human testing: Guidelines on how tests with humans 
are to be conducted, for example, what kind of subjects, how many, 
under what circumstances. When coding material in the original cover 
letter and attachments, treat all material as if it stood alone. For exam- 
ple, if a picture, drawing, or illustration of the device appears as part of 
the package insert or operating manual, check “yes” for “drawing or 
picture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

29. Completed human tests: Trials in which the device was used on 
human subjects. When coding material in the original cover letter and 
attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

30. Answers to specific FDA questions: Indication that FDA asked specific 
questions of the manufacturer that were answered. When coding mate- 
rial in the original cover letter and attachments, treat all material as if it 
stood alone. For example, if a picture, drawing, or illustration of the 
device appears as part of the package insert or operating manual, check 
“yes” for “drawing or picture.” The same is true for comparisons of 
specifications between devices, device tests, references, and other cate- 
gories of information. 

31. Revisions to labeling as requested by FDA: Indication that FDA has 
required some revision to the label. When coding material in the original 
cover letter and attachments, treat all material as if it stood alone. For 
example, if a picture, drawing, or illustration of the device appears as 
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part of the package insert or operating manual, check “yes” for “draw- 
ing or picture.” The same is true for comparisons of specifications 
between devices, device tests, references, and other categories of 
information. 

Material Submitted by 
Manufacturer in Original 
Submission 

32. Manufacturer name: As listed on cover letter stationery. 

33. Device name: Name of device indicated in the cover letter. 
Common name: Name indicated in the cover letter as the common name. 

Proprietary name: Kame indicated in the cover letter as the registered 
manufacturer’s name. 

34. Registration number: Manufacturer’s number assigned by FDA. If the 
manufacturer either provides a registration number or acknowledges 
the requirement to obtain one prior to marketing, code “yes” for regis- 
tration number. 

35. Device classification: Regulatory class of device assigned by FDA. 

36. Sample device: Indication in cover letter that a sample of the device 
was included in the submission. 

37. Advertising or brochure: Material describing a device that was pri- 
marily prepared for sales purposes rather than for a 510(k) submission. 
When coding material in the original cover letter and attachments, treat 
all material as if it stood alone. For example, if a picture, drawing, or 
illustration of the device appears as part of the package insert or operat- 
ing manual, check “yes” for “drawing or picture.” The same is true for 
comparisons of specifications between devices, device tests, references, 
and other categories of information. 

38. Operating manuals, instructions for use, or package insert: Instruc- 
tions that would be contained inside the package and that indicate either 
how the device is to be operated or how and when the device is to be 
used. When coding material in the original cover letter and attachments, 
treat all material as if it stood alone. For example, if a picture, drawing, 
or illustration of the device appears as part of the package insert or 
operating manual, check “yes” for “drawing or picture.” The same is 
true for comparisons of specifications between devices, device tests, ref- 
erences, and other categories of information. 
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39. Package labels: Depiction (draft or actual) of the label that will actu- 
ally be on the device or device’s package. (This does not include warn- 
ings or statements of limitations found in operating manuals.) A picture 
of the device on an advertising brochure should not be coded as a pack- 
age label unless the label is clear and readable. When coding material in 
the original cover letter and attachments, treat all material as if it stood 
alone. For example, if a picture, drawing, or illustration of the device 
appears as part of the package insert or operating manual, check “yes” 
for “drawing or picture.” The same is true for comparisons of specifica- 
tions between devices, device tests, references, and other categories of 
information. 

40. Drawing or photographs of device or package contents: Depiction of 
device or package contents. (If verbal description is also given, then 
code description and drawing or photograph.) A picture of the device on 
an advertising brochure should not be coded as a package label unless it 
is clear that the label is reproduced in the brochure and the label is clear 
and readable. When coding material in the original cover letter and 
attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

41. Journal articles and references: If articles are provided or cited, 
check “yes” for journal articles or references. (This includes reference 
lists in package inserts.) When coding material in the original cover let- 
ter and attachments, treat all material as if it stood alone. For example, 
if a picture, drawing, or illustration of the device appears as part of the 
package insert or operating manual, check “yes” for “drawing or pic- 
ture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

42. Other material: Other material included in the original submission 
besides that included in list. When coding material in the original cover 
letter and attachments, treat all material as if it stood alone. For exam- 
ple, if a picture, drawing, or illustration of the device appears as part of 
the package insert or operating manual, check “yes” for “drawing or 
picture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information, 
Testing information on accuracy, sensitivity, and other aspects of a 
diagnostic device should be coded here unless it is compared to testing 
results on a comparison device. (See 43 below.) 
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43. Comparative data on accuracy, predictability, and other test factors: 
Results or references to testing that indicate the current device was 
compared to another device or some reference method. When coding 
material in the original cover letter and attachments, treat all material 
as if it stood alone. For example, if a picture, drawing, or illustration of 
the device appears as part of the package insert or operating manual, 
check “yes” for “drawing or picture.” The same is true for comparisons 
of specifications between devices, device tests, references, and other cat- 
egories of information. 

44. Bench or quality assurance tests: Test conducted on the device by 
laboratory or manufacturing personnel in which prototype is used; or 
test in which measurements are made of a series of devices after they 
are produced for the purpose of insuring that the manufacturing process 
is producing “good” devices. When coding material in the original cover 
letter and attachments, treat all material as if it stood alone. For exam- 
ple, if a picture, drawing, or illustration of the device appears as part of 
the package insert or operating manual, check “yes” for “drawing or 
picture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

45. Animal tests: Tests (studies) in which the device is used in animals 
under conditions as similar as possible to those in which the device will 
be used in humans. When coding material in the original cover letter and 
attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

46. Protocols for human testing: Guidelines for how tests with humans 
are to be conducted, for instance, what kind of subjects, how many, 
under what circumstances. When coding material in the original cover 
letter and attachments, treat all material as if it stood alone. For exam- 
ple, if a picture, drawing, or illustration of the device appears as part of 
the package insert or operating manual, check “yes” for “drawing or 
picture.” The same is true for comparisons of specifications between 
devices, device tests, references, and other categories of information. 

47. Completed human tests: Trials in which the device was used on 
human subjects. When coding material in the original cover letter and 
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attachments, treat all material as if it stood alone. For example, if a pic- 
ture, drawing, or illustration of the device appears as part of the pack- 
age insert or operating manual, check “yes” for “drawing or picture.” 
The same is true for comparisons of specifications between devices, 
device tests, references, and other categories of information. 

48. Comments: Written comments by coder that cover anything in file 
not specifically mentioned in DCI. 

49. Time end: Time file review finished. 
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Recommendations of FDA’s Premarket 
Notification Criticism Task Force 

A. When Should 510(k) Submissions Be Made and How Should FDA 
Ensure Compliance With 5 1 O(k) Requirements?’ 

1. Adopt class I device exemption criteria which offer 

l increased exemptions, with 
l limits on exemptions and 
l partial exemptions. 

2. Establish a working group to change the 510(k) regulation so it distin- 
guishes between GMP and 510(k) issues and allows less discretion for 
new intended uses. 

3. Increase surveillance of first time manufacturers of a device, and of 
the highest risk device modifications, to ensure that 510(k) are being 
submitted when necessary. 

B. How Can 5 IO(k) Submissions Be Efficiently But Adequately 
Processed? 

1. Implement the information system under development. 

2. Complete and adopt a training plan and reviewer’s manual. 

3. Complete and install two new documentation systems: 

l type A for routine reviews, and 
. type B for reviewing testing data. 

C. What Is the Meaning of Substantial Equivalence, and What Data Are 
Necessary to Reach a Decision? 

1. Clarify that new devices will undergo premarket approval when they 
have a new use, when they are not as safe or effective as a preamend- 
ments device, when they pose new types of risks or questions about effi- 
cacy, or when it is not clear how to compare a new device’s features to 
the features of a preamendments device. If this approach cannot be 
taken because of legal constraints, propose a legislative change that will 
overcome the legal obstacles. 

‘Food and Drug Administration, Center for Devices and Radiological Health, Report of the Premarket 
Notification Task Force (unpublished report, September 1985). 
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2. If the device can be marketed through the 510(k) process, collect per- 
formance testing data for new technological features. Although there 
may be legal constraints on the type of data required in a 510(k), all 
data necessary to establish substantial equivalence should be sought. 

3. Require premarket approval applications for as many high priority 
class III preamendments devices as possible. 

4. Develop a regulation describing the characteristics of effective, low- 
risk class I devices to expedite reclassification of such new devices. 
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Agency Comments 

nR?AAITMCNT 01 HlALTH L HUMAN SERVICES oIlIadIflmsctmGmd 

Mr. Lawrence H. Thompson 
Assistant Comptroller General 
U.S. General Accountins Office 
Washington, D.C. 20548 

Dear Mr. Thompson: 

Enclosed are the Department's comments on your draft report, 
"Medical Devices: Food And Drug Administration's 510(K) Policies 
Are Adequate Rut Operations Need Improvement." The enclosed 
comments represent the tentative position of the Department and 
are subject to reevaluation when the final version of this report 
is received. 

,The Department appreciates the opportunity to comment on this 
draft report before its publication. 

Sincerely yours, 

c&L y \c _ ' 

Richard D. Kusserow 
Inspector General 

Enclosure 
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cIMENI5 OF THE DJP- OF HEALTH AND HUMAN SERVICES ON THE 
GENERAL AmINGmCE’S DRAFT REpoRT 11 Mt;DICQ DCV ICES 

AND iXK.G AI3lINISTRATICt4’S 510(k) POLICIES ARE ADWTE i&I’ 
OPbRATIoNS NEED IMPROVEMU?I’,” JANUARY 29, 1988 

General Comments 

Overal 1, the report is thorough and fair in its observations and 
judgments about the Food and Drug Administration’s (m) performance in 
implementing the Medical Device Amendments. We generally agree with the 
criticisms and the ameliorating factors discussed in the report. 

GAO Recommendation 

We recommend that the Secretary of the Department of Health and Human 
Services instruct the Cotmnissioner of FIX to: 

--Establish a requirement that written documentation of the review 
and decisionmaking process be included in each premarket 
notification file. The extent of documentation should vary, 
depending on the seriousness of the questions raised during the 
review. 

Department Comment 

We concur. Although FDA has a long history of precedent decisions for 
most 510(k) reviews and experienced reviewers are thoroughly familiar 
with the reasons for specific decisions in these cases, documentation of 
the decisions could be improved. Given that FKk4 reviews approximately 
5,000 510(k) notifications per year, the Agency must ensure that added 
documentation does not consume an inordinate amount of the reviewers’ 
time and thereby create backlogs of unreviewed SlO(k)‘s. During 1988, 
FDA will take steps to improve the consistency and completeness of 
documentation while allowing reviewers sufficient flexibility to ensure 
that documenting decisions do not become overly burdensome. 

GAO Recommendation 

--Develop and implement a process for identifying scientific issues 
that require uniform treatment across the divisions of ODE, for 
developing policies, and for ensuring that the policies are 
implemented in the review of premarket notifications. 
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(973613) 

Page 2 

Department Comment 

We concur. Although FD4 has achieved a high level of consistency in 
510(k) reviews, more c.an be done. As noted by &IO, FDA has issued a 
compilation of policy statements (the Bluebook) covering all review 
processes for use by reviewers in making decisions that are consisten 
across division lines. The Office of Device Evaluation in FD4 will 
institute periodic meetings of branch chiefs responsible for 510(k) 
reviews for the purpose of identifying and resolving cross-cutting 
issues. Since branch chiefs play a pivotal role in the 510(k) review 
process, we believe this action will be particularly effective in 
ensuring uniformity across divisions. Any new policies or procedures 
that are instituted as a result of these meetings, or from other 
activities, will be disseminated to the reviewers via updates to the 
Bluebook, mentioned above. 
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