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FOREWORD

. The objective of the first International Conference of Medical Device Regulatory
Authorities (ICMDRA) was the promotion of information exchange in the medical device
and health technology area. The conference was held June 2-6, 1986, in Washington,

D.C., under the sponsorship of the World Health Organization (WHO), the Pan American
Health Organization (PAHO), and the U.S. Federal Food and Drug Administration (FDA).
It was the intent of the sponsors to provide an opportunity for health authorities from
interested countries to:

_exchange information and improve communication;
exchange information on the availability and use of devices;
‘consider future activities to promote communication and cooperation; and
exchange information on mechanisms for the involvement of health care pro-
fessionals and their associations in the appropriate use and maintenance of
devices. ‘

" One hundred twenty-five participants from fifty-two countries took advantage of
that opportunity. This document is the record of their communications.

These proceedings have been translated and edited in a joint effort by PAHO and
FDA. Publication is undertaken by the Center for Devices and Radiological Health,
FDA, as a continuation of FDA support for the ICMDRA.

m

John C. Villforth

Director

Center for Devices and
Radiological Health
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A MESSAGE FROM DR. H. MAHLER, DIRECTOR GENERAL, WHO

New technologies have far-reaching consequences for health care, and the issues in-
volved in the regulation of medical devices, ranging from simple articles such as ther-
mometers to computerized axial tomography, are particularly complex. These devices
represent an important investment and, at a time of rationalization of domestic re-
sources, all countries would clearly benefit from easy access to information on their
safety and efficacy, premarket evaluation, postmarket surveillance, life expectancy of
equipment, and operating and replacement costs.

~ This International Conference of Medical Device Regulatory Authorities is a
significant first step towards the promotion of exchange of information, and closer
communication and cooperation among countries. The magnitude of the task before you
is reflected in the agenda with time allotted for consideration of global and national
perspectives. A unique opportunity is offered for representatives from both developed
and developing countries to gain knowledge and experience that will enable them to
formulate or adapt guidelines and criteria for a national medical device policy. Above
all, 1 sincerely hope that it will create a favorable climate for international cooperation
in this important and rapidly changing area of health technology.

The opinions and statements contained in this report are those of
the authors and may not reflect the views of the Department of
Health and Human Services (HHS), or necessarily represent the views
or the stated policy of the Pan American Health Organization (PAHO)
or the World Health Organization (WHO). The mention of commercial
products, their sources, or their use in connection with material
reported herein is not to be construed as either an actual or implied
endorsement of such products by the Department, PAHO, or the World
Health Organization.
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INTRODUCTION

HEALTH TECHNOLOGY INNOVATION, AN INTERNATIONAL DILEMMA

Innovation in medical device technology has complicated and profoundly affected
modern health care. The rapid proliferation of new and exciting medical device
technologies, holding the promise of great potential health benefit, confronts health
authorities with a bewildering array of choices as they evaluate health priorities and
allocate scarce resources. The burden of decision is rendered more difficult by the
number and complexity of the questions that must be considered and factored into the
decision-making process:

- Are the new, attractive, and promising technologies safe? Are they effective?

- How will these new technologies impact on health care?

- What mechanisms will be used to track experience with new medical device
technologies, during the pre- and postmarketing periods?

- What specific burdens will these technologies impose on health care delivery
systems?

- Will essential technical support for complex technologies be available?

As health authorities ponder these and other difficult questions, they seek assistance
and welcome constructive guidance. Many new medical devices incorporate state-of-
the-art technology. They are complex, costly, and technically demanding. Their effec-
tive utilization, maintenance, and repair requires sophisticated medical and sophis-
ticated engineering talent. The latter is often scarce or absent in developing countries.
Yet these countries face great pressures for the procurement, integration, and assimi-
lation of sophisticated medical device technology into their national health care
delivery systems. National health authorities need data bases which can be used as an
information resource; they need to know, and exchange information with, their counter-
parts in other national programs; they need to know about programs with substantial
experience in health technology management, that can serve as a resource and provide
technical information, assistance, and training; and they need to know whether there is
international health agency support available as they face issues created by rapid
innovation and pressure for massive proliferation of health technology.

Although health technology management problems may vary qualitatively, they
equally confront public health officials of both developed and developing countries.
They are a heavy burden on national resources. There is a clear need for expanded
inter-national leadership, coordination, cooperation, and communication. International
collaboration and effective information exchange may speed the introduction of new
medical devices into the marketplace, and assure their effective utilization for the
improvement of public health. International collaboration and information exchange
may be particularly helpful to developing countries in helping them to use scarce
economic resources effectively. Although approaches to risk-benefit and cost-benefit
analysis may vary from country to country, standardization of evaluation criteria and
systematic and timely exchange of information may contribute to improvement of
health care irrespective of differences in local conditions.

The World Health Organization (WHO) occupies a unique position as the premier
international public health agency. It is the natural focus for international collabora-
tion and coordination of medical device activities. WHO has recognized the need for
assistance and has established global and regional foci of significant activity in the
medical device/health technology area: global - within the Division of Diagnostic,
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Therapeutic, and Rehabilitative Technology, WHO, Geneva; and regional - within the
WHO Regional Office for Europe, and the Pan American Health Organization. These
important centers of WHO activity in the medical device/health technology area have
coordinated and encouraged activities that have expanded information exchange,
interaction, and collaboration among increasing numbers of member states.

International and national initiatives of note include the following:

- The Tripartite Subcommittee on Medical Devices, involving Canada, the United
Kingdom and the United States, Washington, Ottawa, London, 1984-1986

- Conferencia Internacional Sobre Evolucion Tecnologica en Salud. Brazilia,
November 14-18, 1983,

- Seminario Internacional Sobre Desarrollo Teecnologico en Salud. Brazilia,
October, 15-20, 1984.

- Seminario Ibero-Americano de Tecnologia Medica, Madrid, 1985.

The environment of increased need, with past precedents for effective international
leadership and sucessful international collaboration encouraged and supported by WHO,
have fostered an international desire for the expansion of the leadership role of WHO in
this rapidly developing and complex area of public health.

INTERNATIONAL CONFERENCE OF MEDICAL DEVICE REGULATORY AUTHORITIES
(ICMDRA) - HISTORICAL NOTES

In 1983 discussions took place between Dr. B. Sankaran, Director, Division of
Diagnostic, Therapeutic, and Rehabilitative Technology, World Health Organization,
Geneva, and Mr. J. C. Villforth, Director of the Food and Drug Administration Center
for Devices and Radiological Health (CDRH). These discussions examined problems
facing public health authorities responsible for the management of medical device
programs, the need for international cooperation and information exchange, and the
need for international leadership to provide assistance, information, and a forum for
international discussion of problems created by the rapid innovation and proliferation of
medical device technologies.

The WHO/CDRH discussions were successful, and on Mareh 5, 1984, Dr. Sankaran
agreed, in a meeting with Dr. M. L. Shore (CDRH), held in Geneva, to consider the
formal proposal of an International Conference on Medical Devices to be cosponsored by
WHO and FDA/CDRH. On April 2, 1984, Mr. Villforth formally proposed, in a letter to
Dr. Sankaran, the cosponsorship by WHO and CDRH/FDA of an International Conference
on Medical Devices.

A follow-up meeting took place at CDRH, Rockville, on April 12, 1984. This was
attended by representatives of WHO/HQ, the Pan American Health Organization(PAHO)
and CDRH/FDA. At this meeting it was provisionally decided that an international
conference be held in Washington. PAHO provisionally offered to make its facilities
available for the proposed Conference. It was suggested that, in addition to WHO/HQ
and PAHO, the European Office of WHO be involved in the planning and implementation
of the proposed Conference. The possibility of shared funding among the sponsoring
organizations was discussed.



An International Steering Committee was formed to guide activities related to the
implementation of the International Conference. The Steering Committee met several
times in Washington and Geneva, and was intimately involved in the development of the
agenda for the Conference and the selection of experts to address and serve the
Conference in various capacities, including Chairs and Rapporteurs.

The World Health Organization played a vital role in the planning and implemen-
tation of this important effort. It was envisioned that this may in fact be the first of a
number of Conferences that may take place in the future under similar auspices, and
that may provide an important international forum for exchange of information and for
cooperation, in the interest of improved international public health.

Identified areas that could benefit from expanded international dialogue included:

1. evaluation of secientific criteria for determining the safety and effectiveness of
medical devices; :

2. evaluation of scientific criteria for determining the acceptability of evidence
used to establish the safety and effectiveness of medical devices;

3. evaluation of protocols for post-marketing surveillance of new medical devices
and technologies, and for the examination of approaches to alert health authori-
ties should foreseen or unforseen adverse reactions occur;

4. examination of approaches for evaluating the health impact of new medical
devices and technologies;

5. examination of criteria for reuse of medical devices;

6. identification of educational and training needs for proper use and avoidance of
overuse of medical devices;

7. evaluation of approaches that promote technology transfer from technologically
advanced countries to less developed countries; and

8. examination of approaches and implementation of mechanisms for effective and
timely international information transfer.

The first International Conference of Medical Device Regulatory Authorities is a

global manifestation of the mternatlonal leadership of WHO in the complex health care
technology area.

The International Conference of Medical Device Regulatory Authorities, cosponsored
by the World Health Organization, the Pan American Health Organization, and the Food
and Drug Administration was held in Washington, D.C., June 2-6, 1986.

ICMDRA PROCEEDINGS - ORGANIZATION

The proceedings which follow include the collection of the presented papers and
reports of the discussions in commlttee and in plenary session (Parts I, II, and III), and
three appendices.

PREFACE - Statement from the Director General of the World Health Organization.
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INTRODUCTION - Historical setting in which the ICMDRA evolved with the current
sponsorship, international involvement and international support; description of the
organization of the proceedings; the list of sponsors and sources of financial and logis-
tic support for the Conference, and a statement of acknowledgement.

PART I. Objectives of the Conference - provides the charge to the Conference. It
includes:

A. Statements of substance and welcome from‘ the Director of the Pan American
Health Organization, and the Commissioner of the Food and Drug Administration

B. WHO and FDA perspectives on medical devices, presented by the by the two Co-
Chairmen of ICMDRA

PART II. Technical Presentations - contains the papers presented during the course of
the Conference in the following order:

A. Global Overview of Medical Devices: Problems, Issues, and Trends - which
contains the presentations made during Session II

B. Round Table Review of Problems, Issues, and Trends - contains the report of
discussions by the four groups during Session III

C. Public Health Management of Medical Devices - including the papers presented
during Session IV

E. Medical Devices and Government Policyk- including the presentations made in
Session V

F. Information Exchange - including the presentations made during Session VI

D. Public Health Management of Medical Devices: The FDA Experience - contain-
ing the presentations made during Session VIII

PART HI. Analysis and Conclusions:
A. Reports of the Working Groups of the Conference presented in Session IX
B. Summary of the general discussion following Working Group reports in Session IX

C. Summary Points of the Conference, presented in Session IX by the Conference
Co-Chairmen

APPENDICES
A. List of Participants
B. Agenda of the Conference

C. Alphabetic Index of Presentations by Authors
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% %k ok ok

As regulatory authorities from developed and developing countries, we face difficult
problems and challenges as we strive to manage medical device technology to obtain the
greatest benefit at minimum and acceptable risk to public health, The problems we
face beg for international leadership and coordination of international effort. They
mandate improvement of our ability to communicate with one another. Their effective
management will require increased international cooperation, collaboration, and shared
resources.

The first International Conference of Medical Device Regulatory Authorities is a
significant attempt to identify and open channels for effective communication and
encourage international cooperation and collaboration under the leadership of the World
Health Organization.

Having come this far, we face the future with optimism.

M. L. Shore and A. Solari, Editors
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I. OPENING SESSION
A. INTRODUCTION AND WELCOME

Dr. S. L. Nightingale presided over the Opening Session of the Conference Following
his opening and welcoming remarks, Dr. Nightingale introduced the speakers of the
opening session: Dr. Carlyle Guerra de Macedo, Director of PAHO; Dr. Frank E. Young,
Commissioner of the Food and Drug Administration; and Dr. Balu Sankaran.
Dr. Sankaran read a special message from Dr. Halfdan T. Mahler, Director General of
WHO. Dr. Mahler's message is the preface of this proceedings.

CHAIRMAN'S REMARKS

S. L. Nightingale

Good Morning. I am Dr. Stuart Nightingale, Associate Commissioner for Health
Affairs at FDA. One of the responsibilities of my office is the coordination of interna-
tional activities. I would like to welcome each of you to the first International Confer-
ence of Medical Device Regulatory Authorities. I am delighted to see approximately
120 participants from 52 countries who have come together to exchange information on
a number of important topies related to the management and regulation of medical
device technology.

I was very pleased and honored to be asked to chair the opening session of this his-
toric conference. This conference brings together, under the co-sponsorship of WHO,
PAHO, and FDA, leaders in the field of medical device regulation and registration at a
time when a wide variety of important issues in this field have surfaced in many
countries. The agenda identifies these issues and provides the distinguished participants
with numerous opportunities to discuss them, in a setting that will be conducive to open
and frank discussion. This is in the spirit of the series of meetings of regulatory
authorities cosponsored by WHO and individual countries in the drug and veterinary
medicine area, that have become regular international events. In my brief comments
this morning, there are a number of important points I want to make that may help to
place this conference in perspective. These comments are in addition to Dr. Shore's
excellent letter to conference participants that lists the conference objectives and the
abstracts of the working groups, highlighting carefully selected discussion points.

This cosponsored WHO/PAHO-FDA conference is in the tradition of several others of
this type that began at the start of this decade and have bloomed into regular (biennial)
meetings co-sponsored by WHO and a rotating national host country regulatory
authority. The first, the pharmaceuticals conference in 1980--the International
Conference of Drug Regulatory Authorities (ICDRA)--is now a well-known and very
useful group. The fourth ICDRA will be meeting in July in Tokyo. The International
Consultation on Veterinary Products Registration began with technical consultations and
is also now well established on a 2-year cycle of meetings.

As some of you know, FDA cohosted the first ICDRA in 1980 and the first
International Technical Consultation on Veterinary Drug Registration in 1983. I
participated in the planning for both of those previous meetings and, after having
worked with the international steering committee for this meeting, I can safely say that
no group worked harder than this one to assure a well-organized and successful meeting.
It was a pleasure to work with such dedicated individuals. The membership of the



steering committee was both unique and valuable, drawing from WHO headquarters and
regional offices, as well as governments.

While the International Conference of Medical Device Regulatory Authorities
follows in the tradition of the earlier meetings there are some significant charac-
teristics that make this conference, its agenda, and its participants rather unique.

First, medical device regulation or registration in many countries is not yet a
reality. The very convening of this meeting, with its identification of those working in
the field, or related or surrogate areas worldwide, has been a giant step towards identi-
fying contacts and counterparts in many nations. As with the other conferences,
discussions here will serve to strengthen and provide a framework and network for any
future network of communications. As a parenthetical statement, some people said that
the most important event in the first drug conference was the development of a list of
attendees with telephone and telex numbers.

Second, in the drugs area there already was a pharmaceutical unit at WHO per-
forming a variety of so-called normative functions. That unit served as a focus for the
internationl exchange of information. More importantly, because of long traditions at
the government level, the parameters of information to be exchanged were generally
agreed upon among countries at that time. Because device regulation varies so widely,
and because so little contact has taken place among member countries, there is a great
deal that needs to be done in the early stages of preparation for any kind of broad inter-
national device communication program. In certain areas, such as technology assess-
ment, there already is significant facilitative groundwork that has been laid.

Third, not only is governmental handling of device regulation and registration varied
and complex, but issues such as use by practitioners and maintenance of equipment loom
quite large, much larger than they do in areas such as drugs. This makes the need for
user information and education especially critical.

I would like to note here that WHO, understanding the complexities and the impor-
tance of the issues, must be given a great deal of credit for embarking with member
countries on this enterprise. Dr. Balu Sankaran personally deserves the credit for gain-
ing the approval of WHO headquarters to proceed with this conference. Obviously, the
endorsement and support of WHO and PAHO, as well as other regional offices, were
essential to the convening of this conference. Indeed, I would also like to single out the
support of Dr. Macedo and his staff for making this conference possible and particularly
for providing us with these magnificent facilities. All are to be commended for securing
such a high level of government and international organization participation and
support.

The steering committee has planned a program that is focused on information
exchange, a very appropriate theme for this first device conference. Toward this end,
as the host country, we have made arrangements on Wednesday afternoon for
conference participants to visit FDA's Center for Devices and Radiological Health
offices and laboratories. This will provide an opportunity for you to meet some of our
scientists and hear about our activities and approaches to device regulation. I urge all
of you to take advantage of this visit and to sign up as soon as possible so that
transportation arrangements can be finalized. We have also planned a Thursday evening
session which will present detailed information on FDA's experience in the medical
device area.



The information exchange theme should carry throughout each conference session
and all participants should do their part to promote this objective.

Finally, I would like to thank the steering committee for offering me the opportuhity
to chair this important session which initiates the first International Conference of
Medical Device Regulatory Authorities, a conference that, because of the organizations
represented and the individuals present, may blaze the trail to the worldwide safe and
effective use of medical devices.



IA2. THE CHALLENGE OF MEDICAL DEVICE
TECHNOLOGICAL DEVELOPMENT

C. Guerra de Macedo

The presence of delegates from dozens of countries from around the world at this
Conference demonstrates the importance that the challenges in technological develop-
ment are acquiring in the health area. Medical devices, as one of the products of
modern technology, are the focal point of the debate that begins today.

The Pan American Health Organization is very pleased to serve as a forum for this
debate, which should produce collaborative actions among the countries on an inter-
national scale. On behalf of Dr. Halfdan Mahler, Director-General of the World Health
Organization, and on my own behalf, I would like to welcome the delegates from the
member countries.

The history of health technology development in Latin America and the Caribbean
has differed substantially from that in the industrialized countries. In the latter, the
decline in the incidence of communicable diseases, and in mortality therefrom, began to
be felt at the beginning of this century, and with the advent of medical technology in
the post-war period, infectious and parasitic diseases ceased to constitute priority
health problems.

Owing to various factors of social, economie, and political nature in the developing
countries, large population groups are completely or partially excluded from the bene-
fits of health technology, such as hygiene, sanitation, nutrition, and health education;
and their access to preventive, diagnostic, and therapeutic technology is seriously
restricted. Growing populations, the urbanization process, and the effects of the eco-
nomie crisis are aggravating this situation.

However, the bold and creative advance of technology toward new frontiers has not
allowed us to stop and consider the effects that it is producing nor to anticipate the
impact that its application will have in the future. Decisions to incorporate modern
medical technology are accompanied by a large number of investment decisions that
irreversibly commit and impose a structure on available long-term resources. If at least
a part of the considerable effort being focused by industrialized countries on state-of-
the-art products were being used to find solutions within the vast realm of the pressing
social and health needs of the people on this planet, we could be more optimistic about
the role of technology in "Third World" societies.

This criticism becomes more acute when we see that technology is not always trans-
lated into effective results; rather, it frequently introduces new risks, spurs a rise in
health care costs, and, through its synergistic effect, promotes high levels of speciali-
zation. The fundamental reservation, however, becomes more clearly evident when we
analyze the social distribution of benefits.

PAHO-sponsored research has begun to show a high concentration of investments in
diagnostic technology, with no certainty that this provides more effective diagnostie or
therapeutic benefit. In some countries, more than 95 percent of investments are
centralized in the capital city, where less than 45 percent of the population lives.



Even more serious are the distortion in investments at the tertiary level and the im-
balance in the sector's institutional makeup and the technical organization of systems.
This means that, in most of the countries of Latin America, priority is given to intensive
coverage of small parts of the population, which, because they have the highest levels of
income (those who can pay), are also the groups who are least at risk.

The indiscriminate incorporation of technology is contributing to a polarization of
health practice and_services. While on the one hand the elite have access to hospitals
with services equivalent to those in developed countries, public hospitals and services
frequently lack the most essential critical supplies and are not able to modernize their
technological infrastructure. The shortage of parts and deficiencies in maintenance
have paralyzed most of the installations of medical equipment, reaching a level of 96
percent in extreme cases; on the average, it is more than 40 percent.

The growing foreign debt is affecting imports, which have fallen by more than 50
percent in several countries in recent years. Latin America and the Caribbean import
from various countries the equivalent of nearly US$ 1.5 billion each year in medical
devices. This figure represents 35 percent of the world market, which totals more than
US$ 48 billion. This is already more than half the amount spent on drugs. If we add to
this figure investments in physical plants and installations and locally-acquired
equipment and materials, we begin to have an idea of the impact of medical devices on
the health economy.

Except for Brazil, Argentina, and Mexico, the countries of this region do not have an
active industry that produces medical devices. More than 400 industries in Brazil have
expanded their role in the market, in contrast to a decline in industrial exports from
Argentina. It is regrettable, however, that the most advanced sector of this industry
does not have significant research and development activities for the products that are
best suited to the health needs that are of highest priority from the social standpoint.

The governments are becoming aware that the incorporation of technology is not
only an issue in the technical sphere but also a priority topic for public policy in health.
This international conference, which was preceded by the Ibero-American Seminar on
Sanitary Products, held in Madrid, Spain, at the end of 1985, under the auspices of the
Ministry of Health, the United Nations Center for Transnational Corporations (UNCTC),
the Institute of Ibero-American Cooperation (ICI), and PAHO/WHO, should serve as a
forum in which to debate problems, specify technical and public policy challenges, and
design concerted plans of action for the better utilization of existing technological
capacity and its potential in behalf of the health of these peoples.

This is a task to be shared among countries, in which both industrialized and
developing countries can cooperate; the health sector and other sectors can integrate
their policies; and the public and private sectors can demonstrate the merit of
innovative and collaborative associations.

' The exchange of technological information can serve as the cornerstone for
cooperation, beginning with the formulation and application of national technological
policies and extending to international cooperation. The complexity of the challenge in
this strategic area of health development requires innovation not only in the area of
more effective medical devices, but also, and preferably, in the social monitoring of
technology through policies that would direct and redistribute their benefits to the
entire population.



The challenges that I have posed here will be supplemented, sharpened, and
prioritized at this Conference through the efforts of the participants. The expectation,
however, is much greater. This Conference should fulfill the mission of developing
strategies for the international exchange of information that will encourage and
facilitate the development of effective national health technology management
policies.

This international Conference, sponsored by WHO, PAHO, and the Food and Drug
Administration of the United States of America, must generate proposals for concrete
action on behalf of the large population groups who still have limited access to the
patrimony of health technology that has been accumulated by mankind.

I offer you my best wishes for a stimulating debate and hope that this week, besides
being productive, will provide an opportunity for all of us to share in the brotherhood
that unites us based on the mission of ensuring that health is within everyone's reach.



IA3. EFFECTIVE INTERNATIONAL COMMUNICATION: AN IMPORTANT
KEY TO THE SUCCESSFUL MANAGEMENT OF HEALTH TECHNOLOGY

F. E. Young

It is an honor to welcome you here today. It gives me great pleasure to see distin-
guished colleagues. with whom I have worked at other international conferences and in
other fields of international health.

Nothing is more difficult and bewildering to the physician, to the public health
official, and to the patient, than medical technology. As Dr. Nightingale has mentioned,
I have had the privilege and responsibility of bringing complicated technologies into use
in my own hospital in Rochester, New York, a hospital that served approximately 1 to 2
million people, in a complicated referral system. Developing and coordinating the
combination of primary health care in the more rural hospitals, and the referral patterns
of the highly urban sophisticated hospital, and ensuring that the resources were
appropriately used was an overwhelming task.

I look forward to our individual and collective success in dealing with the difficult
tasks that we face at this conference. Particularly important in our efforts, I believe, is
the sharing of information. Just as the biomedical scientists need to attend meetings
to share scientific breakthroughs, public health officials need to come together to share
ideas. We must learn from each other. We all have a great deal to give, and a great
deal to receive.

Our efforts, just as the efforts of our scientific colleagues, are designed to improve
the status of public health. To be charged with the custodianship of that responsibility
is grave. I was delighted to note that so many in the audience are physicians, and will
contribute to the promotion of medical advances in the most responsible fashion.

I have had an opportunity to work with Drs. Sankaran, Coe, Pena, and Knauss, from
WHO Headquarters and PAHO, as well as with people from FDA such. as Drs.
Nightingale and Moy, and Messrs. Harty, and Batts from his office, and most
importantly, John, your fine people in the Center for Devices and Radiological Health,
where the idea for this conference had its genesis.

The goal of the conference is the promotion of effective national and international
communication. There are four derivative subpoints that I would like to emphasize.
First and foremost, I believe that we must get together and understand each other and
learn about each others' problems. I profited greatly by being present in Nairobi and
working at the Essential Drugs Conference. The concept of getting to know other
people, seeing problems through other people's eyes, and maintaining regular contact, is
important. Second, we are in an area of information overload. We need to know what
to tell each other. It is critical that we work together these few days to find out what
kind of information we need to exchange. What really makes a difference? Third, we
need to determine how best to communicate with each other. Each of us has a different
set of cultural signals. In the last 2 years I have had to learn the culture of the Food
and Drug Administration and to learn that the words that I would have used in a medical
center have a slightly different meaning when they are used at FDA. I would dare to
venture that each of us, in our own countries, have little twists on the same word. We
need to know how best to communicate those words and in what format. Finally, we
need to determine when to communicate. If there is a device that is unsafe and/or is
not effective, we need to share that information. Similarly, if there is a breakthrough



in a diagnostic test, which would advance public health, as Dr. Macedo said, we need to
communicate that information rapidly.

In a single unifying principle, our goal at this conference is to exchange information
and lay the foundation for what will come in the future. To the degree that we learn to
communicate with each other, we will judge the conference to be a success.

I hope that there will be a forthright sharing of the successes and the problems we
all face in assuring that our efforts to improve public health through the use of medical
devices are effective. As I said earlier there is no more bewildering point for the
physician, the nurse, and the paramedical person than the appropriate use of devices. In
such simple things as the anesthesiology machines, more deaths are related to improper
use of the device than to failure of the device itself. So education becomes an
important point to consider.

-When I became Commissioner, Secretary Heckler charged me with developing an
action plan for the FDA to meet the challenges of the 21st century. One of the major
components of that plan was device approval and regulation by FDA. It was a fortunate
coincidence that at the time Mr. Villforth was conducting an intensive Criticism Task
Force effort focusing on a critical evaluation of the device approval process. We would
be happy to share with you what we have done in our action plan and make copies
available to you. The plan is designed to be implemented, and not stuck on a shelf. We
would be happy to share our plan and receive your comments.

Medical devices are the junction not only of technology, but also of social problems
in each of our nations. Improving the product approval process was one of our major
goals, and you will see that emphasized, but Mr. Villforth also focused considerable
attention on education. I think that education is an important effort. As we share
information, it would be important to determine what other nations have done to
educate physicians and patients on the appropriate use of devices.

Finally, as we work, we will experience the collective joys of new technology, its
frustrations, its promise, its successes, and its failures. We must focus national effort
on the use of resources in the most prudent fashion. Resources are scarce, yet this is a
time of innovation of technology that is really remarkable, and demands attention. I am
confident that our efforts during the next few days will be a giant step forward in the
discussion of the correct and appropriate use of devices to lessen the suffering
associated with illness throughout the world.

Let us communicate freely and strive vigorously and successfully so that each of us
can be worthy to serve the populations of the world that we represent.



IBl. WHO PERSPECTIVE ON MEDICAL DEVICES

B. Sankaran

It gives me great pleasure to address you all on this bright Monday morning. I
sincerely hope that this week's discussions will result in a solid foundation for the
advancement of knowledge and information on medical devices that we can carry back
to our various climes.

The World Health Organization is an international health cooperative and responds to
the requirements of member countries based on decisions and resolutions adopted by its
supreme governing bodies, the Executive Board and World Health Assembly.

In the field of medical devices we do not as yet have an identified program, but that
does not mean that we have not been interested. As early as the first World Health
Assembly, Resolution WHA 1.60 recommended setting up a bureau to give advice on:

1. the procurement of essential drugs;
2. biological produects; and
3. other medical supplies.

SPECIAL CONSIDERATION BEING GIVEN IN CASE OF EMERGENCY

Since then, on a number of occasions the Organization has responded to requests
from member countries by not only establishing an office of emergency relief
operations, but also by strengthening the supplies department, and becoming actively
involved in supplying and maintaining needed equipment in the African continent. Many
other areas of the world will, I am sure, be highlighted in the regional presentations.

As you are probably aware, we have six regions in the structural management of the
Organization. They are the: African region, with its headquarters in Brazzaville;
American region or the Pan-American Health Organization, with its headquarters in this
building in Washington, D.C.; the Eastern Mediterranean region, with its headquarters in
Alexandria, Egypt; the European region, with its headquarters in Copenhagen, Denmark;
the South-East Asian region in New Delhi, India; and the Western Pacific region in
Manila, the Philippines.

Some of the program areas, both at headquarters and in the regions, involved in me-
dical devices are:

1. Expanded Program on Immunization, which has critically assessed the capacity
and criteria for syringes and sterilizers.

2. Health Care Technology Assessment, which has looked into the proper presen-
tation and adaptation of technology to the needs of developing countries,
particularly during the last 4 years. These activities will be detailed in the
respective WHO regional office presentations.

3. Health Laboratory Technology, which is an area in which standardization of ecli-
nical chemistry, laboratory diagnostic equipment, and diagnostic reagents has
been undertaken in close collaboration with the International Federation of
Clinical Chemistry and the International Union of Microbiologists.



4. In the Radiation Medicine Program, the basic radiological system has been
critically assessed through field studies in many collaborating centers of both
developing and developed countries. In developing countries, primarily in col-
laboration with the International Society of Radiology, there has been an asses-
sment of the role of new imaging techniques: computerized axial tomography,
scanning ultrasound, and magnetic resonance imaging.

5. Appropriate Technology for Health, which is a global prog'rdm, is collaborating
with INSERM in Paris, in carefully examining the use of the insulin pump in the
home management of diabetes mellitus.

6. Collaborating centers in Lyon, France, Nicosia, Cyprus, and Lome, Togo, which
are training technically-qualified people to repair and maintain equipment

7. Development of a list of minimum equipment that would be necessary and desi-
rable to keep a district hospital functioning effectively with adequate surgical,
medical, obstetrical and gynecological, pediatric, anesthetic, laboratory, and ra-
diological services.

In addition, interest in medical devices has been exhibited in the International
Classification of Procedures in Medicine, in which the following have been outlined:

. Medical diagnostic procedures,

. Laboratory procedures,

. Preventive procedures,

. Surgical procedures,

. Other therapeutic procedures,

. Ancillary procedures, and

. Radiology and certain other applications of physies in medicine.

AN WN =

As a further elaboration of this Classification, complications peculiar to certain spe-
cific procedures have been introduced in the Standard Nomenclature of Diseases and in
the International Classification of Diseases. These include mechanical and other compli-
cations connected with:

Cardiac devices - implant and graft;

Other vascular devices - implant and graft;

Neurological system stimulation devices;

Genito-urinary devices;

Intrauterine contraceptive devices;

Internal orthopedic devices - implant and graft;

Other prosthetic devices such as for orbit of the eye; and
Nonabsorbable surgical materials, including sutures.

oo-qa:gnuawmp-a

Another area in which the Organization has shown interest has been in the field of
rehabilitation devices. I would be treading on the regional presentations if I tried to
expand on medical device regulations in various countries, so I will leave it to the
regional and country representatives who are more conversant with them.

As an orthopedic surgeon, I would like to end this presentation on a somber note.
Because of financial stringency, exchange conservation, and the volume of devices im-
ported, many countries have started manufacturing their own devices using imported or
locally available stainless steel or other substitutes. With a large amount of implantable
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material, such as ceramies, titanium, and ultracarbon, now becoming more readily
available and with knowledge and techniques becoming more difficult to replicate and
almost impossible to import, I would like to add a note of caution.

In a doctoral thesis, on corrosion of implants, based on work performed between the
years 1975-76 in a country that I know well, corrosion was demonstrated in implants
that required removal. Metallic implant material was found in the soft tissue near the
secrew head at the site of implantation, and the contribution of corrosion to the
development of fatigue fractures of implants was demonstrated. Additionally, corrosion
resulting from the fusion of dissimilar metals was demonstrated at the site of fusion
within the implant

These are complications well known to and studied by many orthopedie surgeons
throughout the world. These have been largely stemmed by intense collaboration be-
tween metalurgists, researchers, manufacturers, local authorities, and national profes-
sional organizations.

I believe that during the process of evolution of a specialty such as medical devices,
it is important that national authorities rationalize and present standards based on in-
ternational experience, expertise, and published literature. The formulation of
standards alone does not lend itself to universal acceptability. Ways and means of
implementing them should be carefully studied so that the user does not suffer. The
necessity for a clearinghouse, a testing laboratory, a standards reference laboratory, a
reporting system, and the institution of good manufacturing practices has to be taken
into account. This is what we hope to be doing during the next 5 days. If at the end of
this time we are not wiser, we shall certainly be better informed.
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IB2. FDA PERSPECTIVE ON MEDICAL DEVICES

J. C. Villforth

As public health officials, we often deal with national and international public health
problems, and are frequently struck by the realization that we live in a very small
world.

In May 1986, that realization was reinforced when we were exposed to the difficult
international situation stemming from the unfortunate nuclear accident in the Ukraine.
The accident confronted us with many complications. We were concerned for the health
and safety of the citizens of our own countries, we were concerned for the population in
the Ukraine, and we were apprehensive about the heavy international news media
coverage of this event. For the first 30 days following the incident, there were daily
articles and reports in the American news media and in news media around the world,
covering some aspect of the incident and the attempts to bring it under control.

Shortly after the incident, it became evident that the direct radiation from the cloud
of radioactive material, as it passed over the northern hemisphere, was not the only
source of possible radiation exposure. Concern developed over the potential radio-
activity of foodstuffs that might be imported from contaminated areas. The lack of
international safety standards which could be used with assurance became painfully
evident. The permissible radiation levels of one country might not necessarily be
consistent with those of another country. This event reinforced the need for inter-
national collaboration and information exchange. An acute need existed for a mecha-
nism to facilitate the prompt, collective, and competent management of incidents .

It was fortunate that the World Health Organization, primarily as a result of the
foresight of the World Health Assembly, had established radiological communication
leadership at the European Office of WHO in Copenhagen. Without the radiation
measurements that you and many of your colleagues made, without the transmission of
this data to Copenhagen, and without the ability of the WHO staff in Copenhagen to
manage, collate, and re-disseminate the combined information to the rest of the world,
the collective ability to assess the magnitude of the problem and take appropriate
action would have been seriously impaired.

This incident illuminated the need for: international public health collaboration,
rapid data collection, and dissemination of information, and consistent international
standards.

The need was also evident to assure access, by the publie, to information of high
quality and accuracy, to avoid misunderstanding and counterproductive public pressure.
In the Ukranian incident, the media was responsible in its reporting, and public reaction
was mature.

There is a rough analogy in the medical device area. I do not mean to imply that the
magnitude, the seriousness, and the newspaper notoriety of the Ukranian reactor
incident and that which we face in the medical device area are of equal dimension.
However, there is no question that problems associated with medical devices, whether
they involve defective anesthesia equipment, defective heart valves, or problems with
intrauterine devices, have given much notoriety to medical devices.
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Information available from our medical device reporting networks, in operation
slightly more than a year, suggest that, in the United States, there might be approxi-
mately 500 deaths per year out of approximately 5000 serious injuries attributed to the
use of medical devices. In our country this generates not only public concern, but also
congressional pressure to investigate, explore, and find ways of improving the regula-
tions to assure safety and effectiveness of medical devices.

The issue of national standards, international standards, and international normali-
zation becomes important when export and import of medical devices are considered.
A mechanism is required to assure that our respective countries will neither export nor
import defective products to or from other countries.

Incidentally, the medical device law in the United States prohibits the export of
devices that do not meet requirements for entry into interstate commerce in the United
States. Our Center for Devices and Radiological Health (CDRH), FDA, enforces this
law. We do not allow the export of non-approved devices unless the recipient. country,
aware of the deficiency, specifically requests us to allow such export to their country.

There is a need to establish mechanisms to assure that information on medical
device problems is rapidly disseminated to all users throughout the world. International
cooperation, coordination, and information exchange in the medical device area is just
as important as it was in the case of the recent nuclear power plant accident.

Medical devices, unlike drugs or foods, have some peculiarities of their own. The
definition of medical devices varies from country to eountry. We think of the implan-
table prosthetic devices that Dr. Sankaran described as a typical example of the medical
device. In fact the spectrum of medical devices is enormous. It spans the range from
the most complex diagnostic and therapeutic apparatus involving sophisticated high
technology, complex electroniecs, computer technology, exotic chemistries and mate-
rials, to the simplest mechanical devices and laboratory and diagnostic apparatus.

In vitro diagnosties are of particular interest as medical devices. They are under-
going rapid development and are widely used in homes. Electronies, microprocessors,
computers, and software complicate the picture, with issues that range from rellablllty,
safety and effectiveness, to the fundamental definition of a medical device.

The disciplines involved in the field of medical devices include: medicine, biology,
epidemiology, computer science and all the elements of physies and engineering, as well
as such hybrid fields as biomaterials science, biotoxicology, and biotechnology, and
biocompatibility. Dr. Sankaran pointed out the importance of certain aspects of
metallurgy. Ceramics are becoming popular and find increasing use in medical devices.
The ceramic engineer plays an increasing role as does the polymer chemist and the
polymer engineer in the development of medical device technologies. Biomaterials are
also being incorporated into devices. We are increasingly concerned with the impact of
bioenvironments on the strength of metals and other materials, their effect on
ceramics, and their effect on polymers. Underlying these are the crucial issues of
biocompatibility and biotoxicology. All of these complications demand a high degree of
sophistication and scientific competence on the part of the public health regulator.
Only a sophisticated multidisciplinary team approach can deal with this level of
intricacy.

Another complexity of medical devices is related to their accelerating rate of

technological development and technology diffusion. This places a very heavy burden on
regulatory authorities struggling to keep abreast of developments in medical device
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technology. The shock-wave lithotripter, which a year ago did not exist in this country,
is now widely accepted as a means of destroying certain types of kidney stones without
the need for surgery. Slightly more than a year ago the cochlear implant was first
approved in this country. It is now having a big impact on those who are totally deaf,
providing a sensation that assists them in lip-reading. Intraocular lenses have been
around for some time and are increasingly accepted. The new neodynium-YAG laser has
replaced conventional surgery for lens replacement capsulotomy. Newer technologies
involving the excimer laser are on the horizon, providing an additional mechanism of
photochemical action for use in delicate surgery on the eye and other tissues. Fiber
optics as a means of visualizing internal body structures and collecting important
diagnostic information may affect future in vitro diagnostic product technologies.
Artificial intelligence will help the clinician in the diagnosis of disease and the
determination of the course of the patients' well-being.

The complexity and rapidly changing field of medical devices will provide increased
pressure on us as public health officials to stay on top of the technology and to make
maximum use of the limited resources that we have.

In our Center we celebrated the 10th Anniversary of the Medical Device Amend-
ments at of the end of last month. The Medical Device Amendments were a milestone
for the Food and Drug Administration because they launched our public health regula-
tory program in medical devices. These amendments provided for a classification of all
medical devices into Class I, Class II, and Class IlI, based on the amount of risk they
posed, from lowest to highest. The law provided a mechanism for categorizing new
produets and products that were substantially equivalent to preamendment devices.

The amendments required manufacturers to test or investigate the products that
were not substantially equivalent to ones on the market in 1976, when the Mediecal
Device Amendments came into being. Magnetic resonance imaging devices, surgical
YAG lasers, lithotripters, and cochlear implants are examples of post-1976 new
technologies. The Medical Device Amendments provided for the orderly engineering as
well as clinical testing of these products so that their safety and effectiveness could be
evaluated. These findings would then serve as the basis for Agency decision as to
whether they could be put into commercial distribution in this country.

The manufacturers, under the Medical Device Amendments, were required to comply
with certain requirements, such as registration and labeling of their products. They
were subjected to inspections of their facilities to assure that they complied with the
requirements of Good Manufacturing Practices. Provisions were made for recalls and
followup inspections for those products and facilities that did not comply with the
medical device regulations.

As part of our efforts to regulate medical devices, CDRH maintains data bases, such
as the medical device reporting requirements (MDR), which allow us to stay abreast of
information on deaths and serious injuries related to medical device use, and
malfunctions of medical devices that have a potential of causing death or serious injury.
This information helps us set priorities for action on medical devices. It has become
clear to us, with the spectrum of devices, and their complexity, that we must use some
system to prioritize our programmatic and regulatory actions. We are presently setting
up a priority mechanism that will draw from our experience and, we would hope, the
collective international experience.

An important provision of the Medical Device Amendments requires that some
products falling into certain categories have performance standards. Although we have
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done very little to establish mandatory performance standards within FDA for medical
devices, we have worked very aggressively with the voluntary standards eommunity and
have participated in more than 200 standard-setting functions, both national and
international. Still, we must do more of this to be able to extend our resources.* We
must collaborate more with our colleagues around the world in the international
standards-setting scene.

Separate from the specific mandates of the law, as Dr. Young pointed out, there is
the element of educational activity. Apart from the problems of the mechanical failure
of a device per se, there are failures that may be the result of user error. Whether the
user be the clinician, the technologist, or the nurse anesthetist in the illustration he
used, or whether the user be the consumer for some home use type of diagnostic product
or a tampon, we must develop educational programs to inform and educate the profes-
sional user and the public about these kinds of problems to improve the situation. We
must work with the clinicians, we must work with the consumers, and we must work
with the technologists to bring this about. We realize that we cannot do it at the
Federal level by ourselves; we must start to develop ideas and concepts that can be mul-
tiplied and expanded by professional organizations, consumer groups, and international
organizations to extend the limited resources that we have available to get the job
done. The multiplier effect will supplement our resources and amplify our activities in
the U.S. and, we hope, throughout the world.

It is very appropriate that the emphasis of this conference be on international infor-
mation exchange because the very same concepts of networking of information and
exchange of information that we are trying to develop in our own country are applicable
around the world. We need your help and ideas, we need to do this collectively. We
hope that optimized information exchange will help us to achieve the maximum use of
resources at the minimum cost to industry and at maximum publie health benefit for the
people who pay for our services.

We look forward to collaboration with our friends in the World Health Organization
and the Pan American Health Organization and with all of you in the international
public health community. We look forward with optimism to the increased international
collaboration, cooperation, and information exchange that will hopefully be promoted by
this conference.
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II. TECHNICAL PRESENTATIONS

Al. GLOBAL OVERVIEW ON MEDICAL DEVICES
PROBLEMS, ISSUES, AND TRENDS

IAl. INTRODUCTION

After the Opening Session and the presentations on Perspectives on Medical Devices
by the two Co-Chairmen of the Conference, Session II began. Its objective was the pre-
sentation of a global overview of problems, issues, and trends related to medical devices

in six geographical areas: Africa, Europe, the Middle East, America, the Far East, and
the Western Pacific.

Session II was chaired by Dr. R. Caram, who, in his opening remarks, pointed out the
objectives of the overview and the opportunity it provided to begin effective exchange
of information on the central topic of the Conference. Following his introductory
remarks, Dr. Caram introduced each of the speakers.
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[IA2. REPORT FROM AFRICA

P. Msaki

INTRODUCTION

Production of medical equipment has, up to now, been designed to meet the need of
industrialized countries with sound economies. Thus, the existing manufacturing prac-
tices are more or less geared to meet the requirements of a rapidly changing technology
taking place in these countries without taking into consideration the hardships these
practices are causing to less developed countries that are among the best buyers. The
following presents some of the difficulties that the national health services in devel-
oping countries encounter in the procurement of medical equipment.

MAJOR PROBLEMS

As a result of advances in technology, medical device manufacturers now produce
equipment that is more sophisticated and costly. Some of the features added to new
equipment, to satisfy the demand of advanced countries, are neither essential or
desirable for developing countries in Africa. Thus, in terms of cost and benefit,
developing countries pay higher prices than necessary for modern equipment; that is not
utilized to full capacity. The necessity of simplicity in medical devices for developing
countries, which have limitations in times of skilled manpower and maintenance
facilities, should not be equated with a desire for low-quality equipment.

Repairs, by replacement, of equipment components that fail can be complicated.
Because most repair components in developing countries are ordered from industrialized
countries as the need for them arises, the time interval between order and delivery
becomes a significant issue. This interval is unimportant to advanced countries because
it is relatively short and also because in these countries there may be several similar
pieces of equipment in one single department. In the developing countries of Africa,
because of long distances between suppliers and consumers, shortage of foreign
exchange, and the formalities that must be satisfied before the limited foreign exchange
which is available can be used, the delivery of spares takes a relatively long time,
ranging from months to years. The long waiting period inevitably leads to heavy losses
of essential and scarce public services, which developing countries cannot afford. For
the sake of comparison, in terms of cost and benefit, this partial utilization of medical
equipment makes medical facilities more expensive for developing than for advanced
countries.

Although the significance of some medical equipment diminishes with time, and at
some stage old equipment is completely replaced by newer forms of equipment, the need
in developing nations for simple and inexpensive equipment partially contributes to the
great desire they express in prolonging the use of old equipment. However, this desire is
frustrated because production of spare components is generally stopped when the
equipment ceases to be manufactured in advanced countries.
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The price of some equipment can be prohibitive to most developing countries. As a
result, procurement of expensive equipment is mostly through loans from the World
Bank or from rich countries. Some of these loans, however, are sometimes tied to very
unfavorable ("take or leave it") conditions. For example, in the past, loans have been
given on condition that a given country purchase specific items from a given firm. It
takes the country only a short time to realize that the loan was, in fact, spent on the
wrong equipment. There are various factors that contribute to these expensive mis-
takes, including the lack of evaluation facilities. The amount of medical equipment
lying idle in developing countries is not only shocking, but it is also undeniable evidence
of the number of mistakes which have been made in medical device procurement.

Medical device regulations in Africa exist in a few countries, such as Algeria,
Burundi, Burkina Faso, Cape Verde, Gabon, Kenya, Nigeria, and Zambia. The ad-
vantages these countries have over those with no medical device regulations are margi-
nal. This is mainly because the existing medical equipment evaluation facilities needed
to implement the regulations are inadequate (in some cases non-existent) as a result of
shortage of skilled persons to carry out the task and lack of information needed for
evaluation. For example advertisements of medical equipment are rare in a number of
countries in Africa where procurement of equipment is done by the Ministry of Health
with the help of foreign experts. The disadvantages of purchase of medical equipment
with limited information and using foreign experts are numerous. Developing countries
may be vulnerable to commercial tricks and propaganda used by equipment vendors from
industrialized countries. Foreign experts, on a number of occasions, have given flawed
evaluations in favor of countries of origin or specific firms based on personal interest.
It is, therefore, not surprising that for a long time, Africa has been the unsuspecting
recipient of substandard equipment sold to satisfy the profit motive of multinational
companies. This may partly account for the large number of idle pieces of equipment
found in Africa and for the familiar expression "Africa is a dumping ground."

We have now reached a point of choice between acquiring medical equipment
through loans or the termination of essential medical services. Judging from past
experiences, the latter alternative is becoming more attractive with each passing day.
A number of organizations such as WHO, IAEA, SIDA, DANIDA, FINIDA, ete. are quite
aware of the desperate situations currently existing in the developing countries of
Africa. These organizations and some rich countries have provided valuable assistance,
some in the form of donated medical equipment and training facilities in the medical
field. In a number of cases, donations in the form of reconditioned equipment have been
useful. The department of radiotherapy in Kenya, for instance, was initiated by the gift
of an old cobalt unit donated by Sweden in the late 1960s. Through the effort of
Professor Walstam, who ensures quick delivery of spare parts for repair from Sweden,
the equipment has been maintained in good working condition for more than 15 years,
with a current workload of more than 40 patients per day. The neighboring countries
with no radiotherapy facilities have also benefited from this valuable donation.

CONCLUSION

We cannot do good work in developing countries without good equipment. Simple
equipment appropriate for intended funetions will be appreciated in Africa where
shortages of skilled manpower and funds are critical. We need more information to be
able to assess medical equipment, and the opportunity to have a say on the type of
equipment we want. We need more help from international health organizations. We
request that these organizations eonsider incorporating some solutions to the problems
outlined above into existing assistance programs for developing countries.
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IIA3. REPORT FROM EUROPE

J. Vang

Europe is a region which stretches from the arctic Greenland to Israel and the
Middle East, from the Islands of the Azores in the Atlantic to the Chinese border in the
East: 33 countries, heterogeneous in climate and population, in economy and cultural
traditions, with different health care systems, different ways of dealing with health
care technology, and with different outlooks as producers, exporters, and importers of
health care devices.

The concern of governments in Europe may be viewed from two different
perspectives: one, the protection and promotion of national health device industries,
especially export-oriented industries; the other, protection of the public by not
accepting unsafe and inefficacious health devices and by acting against inappropriate
use of accepted devices.

Of course, the relative emphasis on these two objectives will vary among countries,
depending upon whether they are producers and exporters or merely importers of health
care devices. The realization of the objectives will to a large extent depend upon
regulatory efforts, and the degree to which these are sensible and appropriate.

There is today an increase in regulatory activity in Europe in the field of medical
devices. In faect, if you ask industry, it will tell you that it is flooded by an avalanche of
regulations or quasi-regulatory activity. Such a complaint is, however, not quite fair
because the European dilemma results more from segmentation and sequestration due to
different political, economical, historical and cultural traditions, than from over-
regulation.

Going from east to west in Europe, you will find nationalized/socialized health care
systems working towards nationalized/socialized industries using standards and inspec-
tions to control safety and efficacy of health care devices. Within these systems you
also may find varying degrees of centralization and decentralization in the deecision pro-
cess. In the Scandinavian countries, the United Kingdom, Ireland, and Italy, you will
find socialized/nationalized health care systems working towards a device marketplace,
again with varying degrees of centralization of the approval and buying processes. This
gives decentralized buyers different options among approved alternatives—but often
‘with a national monopoly of the approval process itself. You will find countries such as
the Netherlands, Belgium, Luxembourg, and France with an insurance-driven health care
system and a liberal device market, and countries such as the Federal Republic of
Germany, Greece, and Turkey with strong market forces in play, not only within the
device trade but also within the health service systems. Thus, the interplay between
buyers/users and sellers/producers of health care devices in Europe is quite varied, often
complex, sometimes entangled and obscure.

The market point of view is a major concern in Western European countries. These
countries, small as they are, have considerable variations in regulations according to
economic and cultural traditions. Therefore, they have trade barriers and sequestration
of the market, which from an industrial/commercial point of view, reduces their ability
to compete with the United States and the Asian industry. The EEC which we shall hear
about later, is 12 countries' answer to that problem, but demolishing trade barriers does
not comply with national diversity in health device regulations conditioned by national
circumstances and policies, so harmonization of regulations has become the key word in
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that part of Europe. But until this happens, there will be a conflict of interest between
ministries of health and those of industry and commerce.

The regulatory dilemma of devices in Europe is not derived from conflict between
industry/commerce and health care, but is rather the classical conflict between the
common good and that of the individual.

Society wishes to protect the innovator and the first investor both in order to
protect industrial development and to encourage the development of better health
technologies in the interests of health and improved treatment of diseases. Again
society does also wish to protect the imitator to ensure competition and competitive
pricing in the interest of export and in the interest of the user and the patient. These
two objectives, both beneficial to the public, are, however, mutually conflicting, and
regulation will have to balance interests.

Protection of the individual patient is a different issue. Any patient exposed to
medical devices should feel confident that the technology is safe and efficacious. This
must be dealt with both at the level of the producer and the level of the user. Some
countries, as mentioned, do this through standards and inspection, others through good
manufacturing practice (GMP), premarketing approval, and postmarketing surveillance.
The producers' interests in regulations through GMP or premarketing approval increase
considerably if producer liability also is involved. In the field of medical devices,
however, most accidents or incidents are related to inappropriate use rather than to a
production error. User liability is therefore a more visible field although producer
liability plays a central role in some instances, as for example the discussion of the
reuse of disposables. The appropriate use of devices, although somewhat related to
design, is mainly dependent on user education and probably even more on the quality of
the clinical decision process. This however is not the topic of this discussion.

The liability issue is to a certain degree linked to the question of insurance.
Traditionally we insure ourselves against events which we do not expect to happen, but
if they do (say your house burns down), we are at least able to foresee the cost of the
event. In the use of medical technology, unlikely risks have been turned into predictable
risks, and the forseeable cost of the risk has become incalculable and unpredictable. No
one with a limited budget and profit interest would undertake that kind of insurance.
The problem of the "no-fault" event, in which neither the producer nor the user can be
held responsible, calls for a "deep pocket" from whieh funds can be retrieved to compen-
sate those who suffer from the event. In Europe, Sweden has solved this problem
through a national "patient insurance" system that, as a spin-off, also acts as an excel-
lent postmarket surveillance system for safety and effectiveness.

National products and imports may not necessarily be treated the same way within
countries and among different countries because of different vested interests. Besides
laws, standards and regulations, GMP's, etc., there are trade barriers, economic and
regulatory, all of which influence the options and availability of devices in a given
country. So, as mentioned before, segmentation characterizes Europe.

- What is then the role of the World Health Organization European program? The last
thing we need in Europe is another regulatory agency, and the thing we want the least is
a new battlefield. We believe that the producers of health devices and the producers of
health care services, independent of economic systems, are partners in the struggle
towards better health and disease prevention, and treatment. We may sometimes differ
in views about the size of the market, but never in the objectives: safe and efficacious
equipment that can be used effectively. WHO has many tasks to perform together with
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the member states, their health ministries, their research institutes, their health
industries and their health services.

Some of the issues in which the World Health Organization Regional Office for
Europe tries to be particularly helpful are listed below.

WHO EUROPEAN PROGRAM
(DEVICES)

Objectives: Sharing of Knowledge
Transfer of Information
Data Collection
Clearinghouse Function

[ssues: Nomenelature
Computer Coding
International Dictionary
Center and Clearinghouse for Information
Classification
Harmonization

These issues deal with the sharing of knowledge, transfer of information, data
collection, and the clearinghouse function. As instances of more specific problems, I
may mention that we have no common nomenclature, we need a common computer-
coding and an international dictionary, we need a center and clearinghouse for infor-
mation, we need to deal with classification issues, harmonization to test protocols, and
comparison of products and performance.

The World Health Organization Regional Office for Europe is now in the process of
establishing access to data bases as well as creating new ones. The information service,
to be named "CITECH" (Centre for Information on Technology for Health) is envisaged
to function in collaboration with ECRI, the International Working Group for Medical
Device Testing, and European Hospital Institutes. It will hopefully be operational during
1987. An international dictionary also is under development and several projects of
collaboration have been initiated. We hope to reach out to producers of health care
devices in a fruitful collaboration in this international undertaking, which we feel is of
immense importance, not only for the appropriate use of appropriate technologies and
the establishment of balance and harmony between care and technology, but also as a
part of the efforts towards health for all.
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I[IA4. REPORT FROM THE EASTERN MEDITERRANEAN

M. L. Swicord

The Eastern Mediterranean Region (EMRO) consists of 22 widely diverse member
states that are diverse both economically and culturally. Table 1 presents economic
data reported by the World Bank for five member states within the region, with
comparative data from the United States. It will be noted that there are marked
differences in gross national product per capita. Also listed is the percentage of GNP
expended on public health. This figure highlights the disparity of actual funds spent per
capita. Of the 22 member states, records in our possession indicate that only three, the
Syrian Arab Republie, Tunisia, and Morocco, have addressed issues relating to medieal
devices through legislation.

Table 1. Health Expenditure in Representative EMRO Countries
World Bank Report 1982 and 1983

Percent of GNP

of Public Health GNP per Capita
Country Expenditure (1981)
Saudi Arabia 2.1 $ 12,600
Kuwait 1.6 $ 20,900
Egypt 2.2 $ 650
Iran 1.5 $ 2,160 (1977)
Iraq_ _ _ _ _ _ 06_ % 1,550
U.S.A. .3 $ 12,820

IMPORTATION AND PRODUCTION OF MODERN EQUIPMENT

The majority of medical equipment utilized in various countries within the region is
imported, although some production of a limited number of products does take place.
For example, the five countries listed in Table 1 import more than 90 per cent of their
medical equipment, and the region imports in excess of $150 million worth of medical
equipment from one major exporting country. Saudi Arabia imports more than 60
percent of that total, which includes 48 different classes of products ranging from first
aid kits to x-ray equipment.

Prospects for local production vary. Currently, local production is negligible in most
countries in the region where domestic markets are comparatively small, and scarce
labor resources are committed to other types of manufacturing operations. Egypt may
be an exception where there are plans to locally design and assemble more sophisticated
medical equipment. To date, however, production has been limited to supplies of non-
chemical consumables and custom-built items such as prostheses used in rehabilitation.

Despite the fact that local production of medical equipment is limited, there is a

strongly felt need for it in countries within the region. The major reason for local
involvement would be to produce simpler and cheaper equipment that may be more
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appropriate to local needs, particularly because many users in the region feel that im-
ported equipment is often over-engineered.

APPROPRIATE TECHNOLOGY

Simple equipment can be rendered useless when local needs and customs are not con-
sidered in technology transfer. For example, in Iraq, scissors imported from the West
for use in cutting plasters were found to be useless because the plaster casts used in
Iraqi hospitals were harder than those used in Europe. Purchase decisions are often
made by people who do not have the necessary knowledge of local conditions.

In order to be economical and effective, technology must be:

1. scientifically sound,
2. acceptable by the population, and
3. affordable.

Dr. A. Gaber, a member of the Faculty of Engineering at Cairo University, has fur-
nished some detailed examples of successful and less successful transfers of medical
equipment and systems to Egypt, a successful example being the Diagnostic Ultrasound
Center, established at Cairo University Hospital with the assistance of the U.S. National
Science Foundation and the Alliance for Engineering in Medicine and Biology. This pro-
jeet, operating since 1976, was established as a nucleus for the development and dif-
fusion of such services. Many factors contributed towards the success of this transfer:

1. Excellent cooperation between "donors" and the "receiver."

2. Sound planning at all stages, e.g., equipment specification, procurement, rela-
tions with manufacturers, and supporting services.

3. Adequate training of sufficient numbers of all types of staff: medical, operating,
and maintenance.

4. Good routine management, with regular coordinating meetings between all in-
volved groups, progress evaluation, and education workshops.

5. Adequate budgetary allocations, covering staff incentives and technical support
needed.

6. Ample provision of maintenance facilities and commitment to this work.

An example of a relatively unsuccessful transfer of medical technology to Egypt
concerns Neonatal Intensive Care Centres. These were established in eight Egyptian
university hospitals with assistance from the U.S. Department of Health, Education, and
Welfare (now the Department of Health and Human Services). All three units opened
have experienced great difficulties at various stages of development. In one hospital
none of the more than 20 incubators functioned satisfactorily. Reasons cited were:

1. Poor initial specification of equipment to be procured. Many incubators were
supplied with the wrong main voltage characteristics.
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2. Faulty installation and commissioning by the manufacturers' agents. In many
cases the operating temperatures of the incubators could not be set above 90 °F.

3. Inadequate provisions for preventive maintenance or repairs. No available in-
house staff had the technical competence for this job, and there was inadequate
distribution of spare parts ordered with the initial purchase. No technical service
manuals were provided.

4. Lack of any engineering "voice" in the management of the technology.

5. Inadequate training of nurses. Only the senior staff had received useful training,
and they were not involved in the day-to-day control and operation of equipment.

6. Poor relationships between hospitals, manufacturers, and their agents.

These examples serve to demonstrate that effective medical equipment and systems
require sound planning and initial specification, adequate training, and good day-to-day
management and maintenance.

EXAMPLE OF WHO-SPONSORED TECHNOLOGY ADVANCEMENT

WHO has played a role in appropriate technology development; the Basic Radio-
logical System is an example.

Radiological services, especially diagnostic radiology, are certainly among the least
developed branches of health care systems in the Region. Lack of equipment and
shortage of trained staff are among the crucial handicaps impeding progress. Such
constraints are mainly derived from economic factors, such as the high cost involved in
providing and maintaining sophisticated equipment, assuming that proper maintenance
facilities are available, which is often not the case.

Having recognized these facts, the meeting of Subcommittee A of the 31st Session
of the Regional Committee for the Eastern Mediterranean adopted a resolution
(EM/RC31A/R.10) recommending the use of the Basic Radiological System (BRS) con-
cept for providing better coverage of populations at all levels of health delivery sys-
tems. This system was developed under WHO sponsorship. It is a simplified machine
that is easy to operate and repair. Simplification of design has increased its reliability
and reduced its cost, making it more appropriate for use in developing countries.

The Regional Office has collaborated with member states in promoting the estab-
lishment of BRS within the framework of health care systems and a number of machines
haave been installed throughout the region.

To facilitate the use of BRS machines by general practitioners and radiographers,
there has been wide distribution of three manuals:

1. operation of the BRS machines,
2. interpretation of images, and
3. darkroom technique.

These manuals are also being translated into Arabic.
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SERVICING AND MAINTENANCE

The problem most frequently discussed in connection with transfer of medical equip-
ment and systems is not the appropriateness of the technology, but its servicing and
maintenance. This is widely recognized as one of the most important problems facing
health programs everywhere. Servicing and maintenance are considered crucial in the
analysis of technology absorption, because 20 to 60 percent of existing medical equip-
ment in the region may be out of order at any given time.

With the very rapid expansion in recent years of the health services of member
states, rich and poor alike, there has been a large accumulation of all forms of equip-
ment used. This equipment, purchased from widely different sources and, in itself, of a
wide range of sophistication and complexity, must be properly repaired and maintained.
Yet in almost all countries there is little tradition of providing either the financial or
human resources necessary for this work. As a result, medical equipment that is even
minimally damaged may be out of service for extended periods, or even permanently.

EMRO believes that the major reasons for these problems are:
1. lack of understanding of the need to plan and budget for maintenance and repair;

2. inadequate administrative mechanisms to ensure prompt and regular delivery of
spare parts and expendable supplies;

3. failure of maintenance and repair services to reach peripheral areas; and

4. competition between the various suppliers and agencies that sometimes sell
equipment without guarantee of spares or service.

For these reasons, maintenance and repair of medical equipment is one of the prior-
ity areas in EMRO's collaborative program with member states. The regional office is
assisting member states in all aspects of wise purchase and use of capital equipment.
Thus, in addition to providing advice on purchase, the Office is strongly supporting
countries' efforts to become self-sufficient in maintenance and repair of medical and
hospital equipment. For example, activities in this area have been focused on:

1. Developing the Regional Training Centre for Maintenance and Repair of Medical
Equipment at the Higher Technical Institute, Nicosia, Cyprus,and a second
training center at the Technical Health Institute, Damascus.

2. Providing services of consultant engineers to organize national workshops and
national programs on the maintenance and repair of medical equipment.

3. Collaborating with national institutions that are capable of undertaking training
in the field of maintenance and repair of medical equipment.

Local national efforts have also addressed this problem. For example, the Depart-
ment of Medical Equipment at Abbassia, Cairo, was established by the Ministry of
Health with assistance from the Great Britain Overseas Development Administration
and the Department of Clinical Physics and Bioengineering in Glasgow. The latter pro-
ject, successfully progressing since 1978, was designed primarily to provide manpower
development facilities and to build a service orgamzatlon for using medical equipment
maintenance engineers and technicians.
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WHO/EMRO continues to collaborate with member states in order to achieve the
ultimate aim of self-sufficiency in developing maintenance and repair of medical
equipment services. For example, collaborative programs have been established.with
Afghanistan, Iraq, Democratic Yemen, Yemen, Cyprus, Somalia, Sudan, and Tunisia.
Appropriately trained technicians of all categories constitute a sine qua non for
attaining this goal but the task ahead will not be easy. It requires:

1. identifying training needs for each category of essential technicians;
2. developing relevant training programs for each of the above categories;

3. cooperation in the spirit of Technical Cooperation among Developing Countries
(TCDC), among the training institutions of different countries and mobilization
of resources for implementing their programs; and last but not least, '

4. increasing the planning and management capability of countries to ensure that
the personnel trained will have the tools needed to perform their task and that
the tools will be rationally utilized.

Cooperation between countries is essential in order to achieve appropriate health
care for all. Economic cooperation between the more economically fortunate countries
of the region and their less well endowed sister countries has always been a special
feature of cooperation for health in the region. It has supplemented WHO resources in
providing cooperation for high priority health areas and has, in effect, meant that these
more fortunate countries have relinquished their share of the WHO Regular Budget in
favor of others. They have also provided additional funds through WHO and other
agencies for the implementation of health programs in other countries.

27



IIAS. REPORT FROM THE AMERICAS

J. Peila Mohr

INTRODUCTION

In my presentation I will cover three topies. The first is science and technology in
Latin America. I will examine how some countries of the region have dealt with these
two important areas. Second, I will explore some points, themes, and problems in the
field of technology, specifically dealing with medical devices, which are emerging as
topies of national policy debate in many countries. Third, I will comment on some ideas
flowing out of the public policy debate on medical devices that is taking place both
within individual countries and in forums of international cooperation.

Concern with science and technology, and more specifically with the formulation of
publie policies in this essential area of economic and social development, increased con-
siderably in the 1960s in Latin America and the Caribbean. Several countries set up
special committees to promote scientific and technological policies. Some countries
had agencies of this type as early as 1950, such as the National Institute for Scientific
Research in Mexico (1).

Most of these efforts were focused on the science and technology necessary for
economic development, with emphasis on agriculture and industry. Technology for the
social sectors was relatively excluded from this process throughout the 1960s and 1970s.

In the late 1970s, the World Health Organization and the Pan American Health
Organization began focusing on the social applications of technology, being primarily
concerned with appropriate technology for primary health care.

At the beginning of this decade, the health sector became more responsive and began
to recognize the problems of technology and publiec policy topics and gave them higher
priority in programming and policy agendas. This increase in the priority of this field is
due in part to a recognition of the impact of technology in skyrocketing health care
costs and to the criticism regarding the effectiveness of high-cost technology that is
rapidly spreading across the region.

The growing foreign debt of Latin American countries and the subsequent crisis in
the balance of payments of most of them have made it necessary to implement a policy
to restrict imports and curtail costs. It is necessary, then, to acknowledge the serious-
ness of econverging challenges in the scope of action of the health sector and to rebuild
strategies that maintain the objective of social justice that is implicit in the goal of
Health for All and also considerably improve the effectiveness and efficiency of the
sector.

At international and national forums, representatives and health ministers from sev-

eral countries have expressed their concern with the existing situation and have placed
their hope in joint regional actions for scientific and technological development.
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HEALTH TECHNOLOGY DEVELOPMENT

Health technology includes all forms of knowledge that can be used to solve or re-
duce a group or an individual health problem. It includes, accordingly, not only devices,
medical procedures, equipment, surgery, drugs, diagnostic examinations, and medical
information systems, but also the so-called "nonmedical technology," such as technolo-
gies of hygiene, nutrition, health education, and health services coordination.

The development of medical technology emerged in the 17th century as a conse-
quence of the discoveries and inventions in the area of physics and the biological
sciences (2).

It was not until after the Second World War that the explosive process of innovation
and dissemination of modern medical technology was triggered, accompanied by growth
in the number and variety of medical procedures.

Socioeconomie development in the industrialized countries coupled with the impaect
of the health movement in the 19th century, which incorporated "nonmedical" technolo-
gies such as nutrition, hygiene, education, and the coordination of services--which were
disseminated to most of the population--began to produce improvements in health
indicators. The effect of this mass dissemination of "nonmedical" technology was first
felt early in the 20th century as shown by the drop in the incidence of and mortality
from such diseases as tuberculosis, typhoid, and pneumonia (3,4).

Life expectancy in these countries had already reached 70 years for men and 64 for
women. The advent of medical technology in the post-war period dealt the final blow to
infectious and parasitic diseases and birth-related complications, leaving chronic and
degenerative diseases as the principal health problems.

The story in Latin America and the Caribbean has been substantially different.
Owing to socioeconomic factors, the countries have not been able to disseminate
"nonmedical” technology on a mass scale, as shown by the low coverage of immunization
programs. In countries where this has been achieved, as for example in Costa Rica,
Cuba, and Chile (5), the experience of the developed countries has been reconfirmed.

Medical technology has begun to spread rapidly throughout Latin America. The
population groups with standards of living similar to those of the developed countries
create a demand for the same modern, and usually high-cost, technology that is mar-
keted in the northern hemisphere.

In addition to the political and economic power mobilized by this demand of the elite
in developing countries, there is international pressure to sell modern equipment through
grants, loans, and trade arrangements. This technology is concentrated in large urban
centers at hospitals that have the same services as their equivalents in developed coun-
tries. Thus, technology, as well as the form of practice, is becoming transnational. The
result of this anomalous and artificial process is an imbalance in the allocation of
limited technological resources in relation to the heterogeneous health needs and
problems.

Based on a synergistic interaction, this distortion and imbalance affects and is ac-

centuated by the equally anomalous distribution of the work force. In terms of planning
and public poliey, the situation could not be worse (5).
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SUPPLY AND UTILIZATION OF TECHNOLOGY

Biologicals, drugs, and medical devices constitute incorporated technologies, or
technological products as they are also called, that are implemented in health practice
and services. These technological products, of varying levels of complexity and
sophistication (6-9), which represent a very broad repertory of solutions, incorporate
flexible technological functions. '

The proliferation of products and presentations has increased. Argentina had 17,000
registered drugs in 1974; Brazil had 14,000, and Colombia had 15,000 (10). The FDA in
the United States has registered some 40,000 medical devices.

The drug industry hit a level of world sales of US$ 84 billion in 1980; Latin America
and the Caribbean consumed US$ 3.3 billion that same year (10). The medical devices
industry is next in importance with world sales of approximately US$ 48 billion in 1986.
This industry is in a stage of full expansion with a growth rate of 8 percent per annum
for the period 1981-86 (11).

Many of these products are manufactured industrially and are the fruit of research
and development activities carried out by industry, universities, and specialized insti-
tutes. Research and development is concentrated in the developed countries. Com-
panies make large investments in order to launch new products, particularly more
sophisticated ones. Consequently, production is concentrated not only in the industri-
alized countries, but it is further concentrated in transnational companies that extend
their production and marketing network to Latin America and the Caribbean.

In Brazil, where local production supplies more than 70 percent of the market,
approximately 400 companies make medical devices and approximately 50 percent of
them are subsidiaries of the ETN. These companies are mainly located in the more
advanced sectors: the entire area of pacemakers is in the hands of the ETN along with
80 percent of monitoring equipment, 70 percent of dialyzers, 60 percent of syringes and
needles, and 50 percent of the x-ray equipment market (11).

Exports of medical devices from Brazil have been rising since 1979 when they to-
talled US$ 14 million. They reached US$ 26 million in 1980 and US$ 38 million in 1983.
Medical device exports from Argentina fell from US$ 1.1 million in 1979 to
US$ 0.8 million, US$ 0.5 million, US$ 0.6 million, and US$ 0.1 million in 1980, 1981,
1982, and 1983, respectively (12).

Except for Brazil, Argentina, and Mexico, and to a lesser extent other countries that
have a production infrastructure for drugs and medical devices, the countries of the
region depend on imports. The level of imported raw materials, drugs, and medical
devices is considerable; but it was not until recently that information has become
available for some countries.

Levels of medical equipment imports in Argentina have shown major fluctuations
that can be attributed to changes in economie policy. Imports in this country totalled
US$ 38.9 million in 1979 and rose to US$ 78.1 and US$ 98.9 million in 1980 and 1981,
respectively, falling to US$ 53.1 and US$ 36.4 million in 1982 and 1983. Eighty-two
percent of these imports are medical instruments and apparatus and x-ray equipment
from the United States, Europe, and Japan (12).

The marketing of drugs, medical devices, and scientific literature is carried out by
the private sector. Some countries have set up a central office for purchase and distri-
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bution. Drug promotion strategies have been especially aggressive in Latin America and
the Caribbean (13).

Technology is also brought in through international loans and investment proposals.
Health services incorporate technology by acquiring it on the local or international
markets. Dissemination is influenced strongly by market forces, which lead, in the face
of weak planning processes, to distortions in the distribution of technology (concentra-
tion at tertiary levels) and to geographical and institutional imbalances.

Forty-one percent of the technologies studied in Mexico (14) are concentrated
proportionally higher in the private sector than in the public sector, based on the
number of beds. In Uruguay (15), technology is concentrated in the private subsector
(65.6 percent) and, within this subsector, in the strictly private sector (52.2 percent),
which serves 1.9 percent of the population. The same study pointed out that 96.9
percent of the technology is concentrated in Montevideo which has 44.5 percent of the
country's population. These preliminary studies describe a situation whose trends
diverge considerably from the guidelines contained in health strategies, policies, and
plans.

The conditions for the implementation of technology and the maintenance of equip-
ment, facilities, and buildings is another area of concern. With respect to maintenance,
a study carried out in 1981 showed that 96 percent of the equipment imported in recent
years was not functioning (16). The most serious problem, however, is the weakness of
the processes for evaluating technology and the use of evaluative information in
decision-making (17). Experience in the evaluation of technology in Latin America (18)
is based on clinical testing of drugs and, in general, has a weak methodological design.

In the last decade, Latin America and the Caribbean have expanded their installed
capacity at hospitals, health centers, and health posts; at the same time, intensive care
units and highly specialized centers have begun to proliferate. Evaluation of the quality
of care in terms of results and its association to the composition of technological
functions is becoming an area of growing concern (19-21).

The publiec social security systems of private prepayment are encountering problems
in redefining which services to cover and which technology to pay. Problems in
redesigning the reimbursement system (how much to pay) for the technologies are also
encountered; the varied gamut of new technologies and the growing expectations of the
population and the suppliers make it difficult to rationalize the public social security
systems for which costs increase daily.

The effects of technology on individual health, the impact on overall health condi-
tions and, in a broader context, on the medical practice, and the operation of national
development and services is a topic that should receive higher priority on the research
agenda. Concern with evaluation of the effectiveness of programs and projects is
growing and should result in innovative proposals in the future.
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CHALLENGES AND STRATEGIES FOR REGIONAL COOPERATION
AND INTEGRATION

Regional cooperation in the health field has a long tradition. In the 1970s, the coun-
tries formulated a 10-year health plan with the fundamental purpose of extending health
service coverage. To this end, various investment proposals were implemented with
domestie and international finanecing.

The extensive service network that forms the current infrastructure is feeling the
effects of new forces created by the critical economic situation. The health policies
and plans of the past are losing their validity and effectiveness in this new, more en-
compassing context of global erisis.

The health sector today is feeling the impact of finaneial policies aimed at reducing
public spending, against which it has little arguing power, in order to be spared from
budget cuts. Health has only received marginal consideration in the area of economie
development and planning. This exclusion from national policy decisions on development
is also seen at the regional level.

The lack of regional projection has been particularly notable in the forums for
debate and decisions on cooperation in economie integration, in which health technology
issues have not been ineluded on priority agendas. Only recently has PAHO, as a spe-
cialized agency, begun to fill this gap through its initiative in Central America and pro-
jects in the field of health technology, which have an important intersectoral
component.

The need to formulate explicit regulatory and redistributive policies for health tech-
nology has already become evident in regard to drugs. This concern is gradually spread-
ing to the area of medical devices, as seen at the Ibero-American Meeting on Sanitary
Products, held in 1985 in Madrid, Spain, and at the International Conference of Medical
Device Regulatory Authorities, in which we are currently engaged.

Technological problems go beyond national boundaries. There are many inter-
country activities in the area of technology. The region has an opportunity to formulate
proposals for collaborative policies based on extensive projects and, at the same time,
promote projects for economiec integration.

It is necessary to compile a portfolio of research and development proposals that are
of high priority for the region with a view to concentrating the efforts of scientific
institutions, industry, and governments in order to support them. Pharmacology, bio-
technology, and microelectronics are only a few of the fields that should be explored.

The transfer of technology between countries and the joint acquisition of technology
is another avenue of possibilities. Trade agreements and purchasing systems could be
supported and modernized. Exchange of information on markets, suppliers, products,
and prices is essential.

The drug industry has been studied and information is now available on its char-
acteristies, production, marketing, and technological level. There is nonetheless a need
to continuously monitor this sector in order to identify opportunities for investment
proposals and the transfer of technology. The need to strengthen research and develop-
ment of essential products of suitable quality, effectiveness, and cost is fundamental.
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The production of medical devices is concentrated in three countries in Latin
America and little is known about this industrial sector. The possibility of using strate-
gies for collaboration between the publie and private sectors to support the development
of widely used basic devices so as to be able to advance to projects of greater tech-
nological intensity should be explored and supported.

The countries of the region are faced with the task of evaluating the technology that
they import and the technology that they produce. It would be difficult to carry out
such a task in isolation; hence, thought should be given to a collaborative system on the
regional and global scale.

Regional articulation of the purchasing power of the countries through the exchange
of information and mechanisms for joint purchasing is urgently needed. A network of
this nature could play an important role in controlling the market, strengthening the
capacity for joint negotiation, and promoting the trade of technological products within
the region.

During the past decade some major investment proposals were implemented. To sup-
port these processes, data is needed on available technology, technical specifications,
prices, and operating and maintenance conditions.

Waste caused by improper use and overuse of technology is considerable. Part of the
high level of unnecessary hospitalization resulting from prolonged stays can be attrib-
uted to delays in diagnostic examinations, particularly in radiology. The introduction of
basie radiological systems, and equivalent solutions in laboratories and dentistry create
opportunities for rationalizing investments with effective, lower-cost solutions (22,23).

The greatest challenge facing the region is the redistribution of technology in accor-
dance with the epidemiological profile of the population so as to concentrate resources
to benefit the large population groups most at risk. The countries of Latin America and
the Caribbean have had little success in formulating and implementing redistributive
policies (24).

In response to these challenges, the region, as it has done in other critical fields of
development, must formulate national and regional strategies. In this matter, it will
first be necessary to support a research process so as to compile a body of knowledge to
serve as a basis for decision-making (25). Simultaneously, efforts should be made to
promote the establishment of a technological information network. This information is
abundant and varied. Some of this information is protected by the international patent
system; other information, however, is accessible and useable.

Advances in the establishment of regional currencies, an exchange system, and sys-
tems for joint purchasing should encourage broader coordination through regional con-
ventions and agreements.

It is urgent that discussions begin on indicators of technological development (26, 27)
for the purpose of enhancing data collection systems.

Latin America and the Caribbean have been gaining valuable experience in the de-
velopment of channels for regional cooperation. Since the Second World War, several
mechanisms for regional and subregional integration have arisen, with special concern
for economic aspects, e.g. the Latin American Free Trade Association (LAFTA), the
Central American Common Market, the Andean Group, the Free Trade Area of the
Caribbean {(today CARICOM), and the Latin American Economic System (LAES).
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Concern has arisen in some of these cooperation efforts regarding technology in the
developing areas. The actions of the Andean Group were the first to serve as a basis for
more in-depth studies on the management of technological knowledge and its impli-
cations for developing countries. This task culminated in the United Nations Confer-
ence on Science and Technology for Development, held in Vienna, Austria, in 1979, at
which Latin American delegations played a significant role.

In the future, it will be necessary to establish an active relationship with agencies
for cooperation and economic integration such as LAES, LAFTA, the Andean Group,
SIECA, CARICOM, the IDB, CAF, and others in order to extend action to the field of
social sciences and technology, particularly in the area of health. This cooperation,
articulated in the Pan American context in which PAHO, the OAS, and the IDB play a
fundamental role, should be integrated into broader efforts at the international level in
order to ensure that technology is used to serve the large population groups that are
presently excluded from its benefits.

SUMMARY

Concern with science and technology increased considerably in the 1960s in Latin
America and the Caribbean. Several countries set up scientific and technological com-
mittees. Efforts were focused on science and technology for economic development.

At the beginning of this decade, the health sector became more responsive and began
to recognize the problems of technology and public policy topics as a field for priority
action. The growing debt and the subsequent crisis in the balance of payments is making
it necessary to implement policies to limit imports and curtail costs.

The history of technological development in Latin America and the Caribbean has
been substantially different from that of the developed countries. Owing to socio-
economic factors, the countries have not been able to disseminate "nonmedical” tech-
nology on a mass scale.

Latin America and the Caribbean consume US$ 3.3 billion in drugs and import
US$ 1.5 billion in medical devices annually. Only Brazil, Argentina, and Mexico produce
equipment and materials.

Technology is concentrated mostly in the private sector, in capital cities, at the ter-
tiary level, and in the area of diagnosis. This technology is spreading rapidly through
investment proposals and other channels.

The challenges faced by the countries of the region are based on the need to con-
tinue to extend coverage and redistribute access. In addition to these requirements,
there are other restrictions created by the economic crisis.

The countries need to formulate explicit regulatory and redistributive strategies.
The region has an opportunity to formulate proposals for collaborative policies based on
extensive projects for economic integration. Based on these projects, it will be possible
to arrange international financial and technical collaboration.
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IIA6. REPORT FROM SOUTH EAST ASIA

U. M. Rafei

INTRODUCTION

The South-East Asia Region is comprised of 11 countries that are at different stages
of development with regard to their health activities and health infrastructure. At one
end, countries like India, Indonesia, and Thailand have developed an elaborate health
infrastructure and have succeeded in providing the impetus for technical development in
the fields of health and health related activities. On the other hand countries like
Bhutan, Nepal, or Maldives are in the initial stages of development or utilization of
health technologies and must develop and strengthen their infrastructure for absorbing
health technologies. -

The ministries of health in all countries of the South-East Asia Region have the
regulatory responsibility for health development and have enacted different regulations
that cover control of quality, efficacy and safety of pharmaceuticals and medicinal
products. Thus, India, Indonesia, and Thailand have enacted comprehensive regulations
and also developed an infrastructure for implementation of various provisions of a Drug
Act. On the other hand, countries such as Bangladesh, Burma, Nepal, and Sri Lanka
have a comprehensive Drug Act but have as yet to develop an efficient infrastructure to
implement the provisions of this act. In Burma the government has yet to establish a
proper regulatory authority.

The regulatory agencies often have been headed by a director-general or drug con-
troller for food and drug control within the ministries of health, assisted by several
directorates in charge of specific activities. These regulatory agencies are assigned the
task of implementing the provisions of a drug and cosmetic act through rulemaking and
instituting training programs for their officials and scientists. The objective of all these
activities is to ensure standardization, efficacy, and safety of drugs and medicinal
products. WHO has collaborated over the last few years in developing and strengthening
the drug regulatory agencies in most of these countries. WHO's main thrust is to
strengthen health legislation and update health laws so as to be in tune with the
objectives of HFA 2000 with an emphasis on Primary Health Care.

Only a few countries in our region have initiated activites that enlarged the scope of
their Drug Act to include medical devices. Such activities have been initiated in India,
Indonesia, Sri Lanka, and Thailand. However, most of these are still in an early stage of
implementation.

PROCUREMENT, PRODUCTION, DISTRIBUTION OF MEDICAL DEVICES

In response to rapid advances in health technology, most developing countries have
initiated action to absorb new technologies through adoption/adaptation. Many medical
devices have been used in different branches of medicine either inside or outside the
body. Most such devices are at present being imported from developed countries. Only
a few countries, such as India and Indonesia, have been able to devote necessary
resources or develop facilities for the local manufacture of medical devices within the
public or private sector.
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Simple medical devices used in disease diagnosis, orthopedics, dentistry, blood-
banking, cardiovascular surgery, etc. are either already being manufactured in the
public or private sectors in these countries or activities have been initiated for the
development of technology for their manufacture. India and Indonesia also have taken
steps for acquiring technologies or are developing the means for the manufacture of
sophisticated medical devices used inside the body, such as heart valves.

Whether procured or locally manufactured, medical devices are at present not under
regulatory control with regards to their standardization, specifications, and quality
assurance. The subsidiaries of parent companies, operating under license in developing
countries and manufacturing medical devices, have adopted specifications obtained from
their parent companies. However, in many cases they have not been able to maintain
quality of their products. Mechanisms and procedures for registration, licensing, and
operations of such subsidiary companies differ from country to country. The licensing
of such companies is done by ministries of commerce or industry, while their products
are used in the health programs, with the result that there is hardly any maintenance of
standards in this regard as there is no effective coordination between the concerned
ministries.

The ministry of health must play a very pivotal role in the choice of technologies for
adoption/adaptation, maintenance of the quality of medical devices, ensuring their
safety and efficacy and above all making such devices available at prices that can be
borne by the health care programs. It should be emphasised here that more than 80 per-
cent of the population of such developing countries as Bangladesh, Bhutan, Nepal, and
Sri Lanka must depend upon public sector organizations for medical relief. It is
therefore important that the medical devices be provided through public hospitals and
institutions at economical prices.

In some countries such as India, there is a statutory organization, such as the Indian
Standards Institute, that formulates standards and specifications for some of the
devices. Such specifications are mostly based on the products marketed by the com-
panies from developed countries. However, through optimum utilization of national
expertise and after taking into account the industrial development in different sectors,
the Indian Standards Institute has evolved its own standards. However, very few
countries in the region have evolved their own standards or specifications for medical
devices.

INFORMATION SOURCES

Most hospitals, health institutions, health personnel, and patients obtain information
about medical devices from local manufacturers or traders/agents of companies
operating from developed countries. As yet there has been no development of a
centralized mechanism or system for providing appropriate information on medical
devices to the user with respect to appropriateness, safety, efficacy, utility, and
durability. Failure of medical devices is only rarely reported, if at all. That
information is often relayed back to the manufacturer or its agent, and not widely
disseminated or made available to other professionals or to the consumer.

There is no comprehensive system by the centralized regulatory authorities for
collecting information either from the patient or health institution. Occasionally,
failure of a medical device comes to light through the media, such as press or television
reports that a hazardous episode has occured as a result of the use of a substandard
medical device. Such episodes generally occur in orthopedic or ophthalmic fields.
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Certain devices such as the intrauterine device for family planning are being used in the
national program in several countries of the region. The program is monitored either on
a pilot or continuing basis and therefore under such circumstances, it is possible to
obtain information on the failure of the device. There is a need to assist countries in
the collection, collation, analysis, and dissemination of appropriate information not only
to the medical profession but also through the media to the community. This would help
in creating community awareness and in a way accelerate the process for establishing a
regulatory authority for medical devices.

INFORMATION SYSTEM

General information systems on health and health-related activities in most devel-
oping countries are still in the early stages of development. Although some countries
have established health information bureaus for collection, collation, and dissemination
of valid information on health matters, others have yet to develop and strengthen a full-
fledged information system.

In the absence of a sound infrastructure for information collection, one cannot ex-
pect there would be a centralized source that could provide valid information on
medical devices. Such information is made available on request by the manufacturers or
through their catalogs, brochures, and technical data sheets, and through medical jour-
nals. A few countries have developed some centralized information systems through
their ministries of commerce or industry, as in Burma and India. However at present
there is no agency that can serve as a clearinghouse for information on medical devices
and render appropriate advice to both the government and medical profession.

Several scientific institutes and research organizations also act as a source of infor-
mation on medical devices. In India there are several institutions, such as the Indian
Institute of Technology, research institutes under the Indian Council for Scientific and
Industrial Research, ete., that render technical advice on medical devices on reference.

Establishment of a regional mechanism/center to act as a clearinghouse for infor-
mation on some commonly-used medical devices is an urgent need. A small beginning
has been made by ESCAP by establishing a center on technology transfer and informa-
tion at Bangalore, India.

POSTMARKETING SURVEILLANCE

Postmarketing surveillance is still in rudimentary stages in most countries of this
region. Only a few countries, such as India, Indonesia, and Thailand, have initiated a
program for postmarket surveillance, particularly for adverse reactions following the
use of drugs and medicinal products.

In order to be able to estimate the failure rate of medical devices commonly used in
medical practice, it would be necessary to establish mechanisms for postmarketing
surveillance of such devices in a systematic manner. At present, surveillance of this
type is being done mostly by the representatives of private manufacturers in order to
obtain feedback on the performance of their device. The representatives are therefore
maintaining a liaison with the users in order to collect information on the efficiency and
safety of their products. This enables them to create some data bases on their product
and take effective measures to improve the quality. However, such data is not made
available to health authorities.
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MAINTENANCE AND REPAIRS

Most developing countries have not yet formulated policies or approaches for pro-
curement of devices or equipment that-take into account real health needs. WHO has
been providing inputs from time to time to establish systems for preventive mainte-
nance and establish training facilities for maintenance and repair of equipment.
Because efficient functioning of any medical device, whether inside or outside the body,
depends upon the development of adequate maintenance and repair systems, this aspect
assumes a great deal of importance, particularly in developing countries in which the
infrastructure is weak. Major problems that we see in this area are:

1. Grossly inadequate trained manpower;

2. shortage of management skills; and

3. indifferent or callous attitude of suppliers of devices after they have succeeded
in selling them to the customers.

This picture is further complicated because most governments have not taken steps
to standardize equipment. Most countries buy equipment or devices from different
manufacturers. There is no adequate inventory of spare parts. There is also a scarcity
of foreign exchange. It is therefore no surprise that most equipment and many devices
remain unused for the greater portion of their lifetime.

Some countries in our region have become alert to these serious problems and are
developing systems for maintenance and repair. Thus, India has established an institute
for maintenance and repair that imparts training in this field not only to their own
nationals but also to those from other countries of this region. WHO/SEAR in collabo-
ration with this institute has trained several nationals from Sri Lanka, Bhutan, Nepal,
and Bangladesh. This organization, called Central Scientific Institute Organisation
(CSIO), has several field stations in different parts of the country that liaise with
medical institutions and research organizations and assist them in establishing systems
for maintenance and repair. They also undertake training programs.

Because this is an important requirement for the effective use of medical devices,
international agencies may need to give priority in their programs to strengthening and
developing the capability of the countries to institute programs of maintenance and
repair systems, with special emphasis on commonly-used medical devices.

INTERSECTORAL COORDINATION

To assist countries in becoming self-reliant in the field of medical devices, with re-
spect to procurement, manufacture and to ensure safety and effectiveness, it is
necessary to establish intersectoral coordination between different ministries concerned
with import, licensing, manufacture, distribution, and sale of medical devices.

Ministries of health will need to play a nodal role. In view of the fact that such
devices are meant to be used in health programs, the ministry of health will have to be
responsible for the efficacy and safety of these devices. Other ministries such as
commerce, industry, science, and technology, will be required to play their respective
roles in order to ensure that the choice of medical devices is based on such con-
siderations as appropriateness in technology, available technical expertise in the country
and manpower training, development of infrastructure, and acceptance by the com-
munity. The ministry of health will need to devise specifications, institute mechanisms
for standardization, enact legislation to ensure safety and efficacy of the product, build
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an infrastructure for implementation of various provisions of legislation, and take all
steps necessary to ensure that the medical devices are safe, effective and also available
in required quantities at all times in the health programs. This program can be
developed in phases for regulated devices. It may be necessary to be more stringent
with regard to quality control specifications and standardization for devices to be
introduced into the body. Countries may have to seek collaboration with international
agencies in order to initiate these activities because most countries in our region at
present do not have such expertise.

PRIORITY AREAS

Priority areas in our region with regard to development of programs for regulation of
medical devices could be summarized as follows.

Manpower development: There is a need to train nationals to serve as regulatory
officials for medical devices. Countries also need international consultants to assist
them in establishing standards and specifications for medical devices.

Legislative development: There is a need to develop legislation for regulating the
procurement, manufacture, and sale of medical devices.

Development of infrastructure to implement regulatory control: This includes
training nationals in both technical and administrative aspects in order to implement
effectively the provisions of the medical device act.

Because the medical device act may not be able to encompass all the different
devices at one time, it may be necessary to prioritize areas that would be covered in a
phased manner by the act. Some priority areas for the use of medical devices are as
follows.

Most ceountries in our region are using blood and blood eomponents extensively. In
order to ensure safety, blood must be collected in disposable plastic bottles. It may be
necessary to formulate specifications for the use of such disposable plastic materials for
blood collection and infusion and also for diagnostic kits and microbiological reagents
that are being increasingly used in our health programs.

Prevention and treatment of injuries and accidents form an important program in all
the countries of this region. WHO has been actively collaborating with countries in
accident prevention. Different medical devices used in orthopedic or ophthalmic medi-
cine would need standardization and specifications as a priority.

Some centers in India and Indonesia are doing organ transplants and cardiac valve
transplants. India also has already developed the technology necessary to manufacture
heart valves. These would have to be evaluated and their standards and specifications
would have to be formulated.

There is an increasing use of devices in the ophthalmic field. Several centers have
started up particularly in our region for manufacture of contact lenses. There is also an
increasing use of lens implants after cataract surgery and an increasing demand for
their manufacture in such countries as India.
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CONCLUSION

WHO has been collaborating with most countries in reviewing public health laws,
updating them, and making them relevant to countries' needs in the context of new
shifts in WHO and national policies and programs to achieve health for all by the year
2000. In this context, one of the most important tasks is to promote appropriate tech-
nology. It is therefore necessary to make every effort to develop an expertise in the
country that will enable the country to adapt or adopt technology that is most
appropriate for its own people. Countries must develop in a phased manner a program
for the control of these devices with a view to improving their effectiveness and safety.
It also may be necessary to assist some countries in developing their capabilities to
produce some of their own widely-used medical devices in order to attain self-
sufficiency. WHO should also aim at regional self-reliance by establishing centers that
could assist countries in making decisions with regard to the adoption of appropriate
technologies and also provide technical information on medical devices.
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IA7. REPORT FROM THE WESTERN PACIFIC REGION

B. Sankaran

The Western Pacific Regional Office has expressed regret at not being officially
represented at the Conference. But, with the participation of nationals from several
countries within the Region, their particular concerns will not be overlooked. Some of
the statements in this paper refer to certain countries whose representatives may wish
to make further comment.

The countries within the Western Pacific Region vary from the small island terri-
tories to the most populated country in the world, and from the highly industrialized
economies, such as Japan and Australia, to developing countries whose per capita
income would be considered low by world standards. There are also countries which, in
the recent past, have achieved spectacular advances both in industrialization and in
health benefits to the population: the Republic of Korea, Malaysia, Singapore.

Medical traditions and medical practice vary widely in the Western Pacific. Western
medical practice, with its high reliance on modern technology and instrumentation is the
most widely utilized. Although there is a lack of specific information on medical-
devices, according to available records, only four countries (Australia, Japan, New
Zealand, and Singapore) have comprehensive legislation on this subject.

An example of such legislation is that established by the Government of Australia.
The stated reason for such legislation is "to ensure that medical devices used by
Australian patients are safe and effective." To this end, the Health Ministry will:

1. establish a register of medical devices sold in Australia;

2. collate and disseminate information on problems relating to them;

3. evaluate the safety and effectiveness of high-risk items prior to marketing; and
4. establish a facility to develop standards and to test certain types of devices.

The government has become aware through community concerns and through
representations from professional organizations that more needs to be done to ensure
that medical devices are safe and effective.

It seems that sharing of information that is derived from such a program would be
most helpful, particularly to developing countries.

Most countries in the region import a considerable amount of medical equipment as
indicated in Attachment 1. These imports vary in cost from a few thousand dollars to
approximately $300 million; 11 of these countries import more than $1 million from one
major exporting country. Some of these countries are also important manufacturers of
medical equipment and devices, principally in the private sector.

The following are the highlights of the legislation in Australia, Japan, New Zealand,
and Singapore, where device regulations exist.
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AUSTRALIA

The first legislation enacted by Australia addressing medical devices was the
Therapeutic Goods Act of 1966. Subsequently, the Medical Device Act was passed on
August 21, 1984.

The Therapeutic Goods Act of 1966 includes, by definition, orthoties and prostheties
and other therapeutic goods meant for treatment of individuals. These goods must
conform to established standards. The Therapeutic Goods Advisory Committee was set
up by the government to advise on acceptance of therapeutic goods as defined above.

The 1984 Act includes diagnostic goods for in vitro use other than for diagnosing
pregnancy. Under the 1984 Act, a person appointed by the minister on the nomination
of the Australian Medical Devices and Diagnostic Association and a person appointed by
the minister on the nomination of the Institution of Biomedical Engineering (Australia)
Incorporated serve on an Advisory Committee on Medical Devices.

JAPAN

The Pharmaceuticals Affairs Law of Japan includes provisions on medical devices.
The term medical device in this law refers to equipment or instruments intended for use
in the diagnosis and/or prevention of disease in man or animal, or intended to affect the
structure or function of the body of man or animal. The Pharmaceutical Affairs Bureau
of Japan has established a special office of medical devices which performs safety
inspections.

NEW ZEALAND

The Medicines Act of 1981 and Medicines Regulation of 1984 comprise New
Zealand's laws in this field.

The regulatory control of medical devices is still at a preliminary stage. A fair trad-
ing bill, now being considered by parliament, includes product safety and product recall
provisions that currently are expected to apply to medical devices. Testing and
evaluation of medical devices is under the Department of Scientific and Industrial Re-
search at the request of the Director-General of Health. Inspection, labelling, market-
ing and promotion, and advertising are under the Department of Health. Government
procurement of medical devices is under the individual hospital boards with advice from
the hospitals and the medical profession. Reporting adverse reaction to devices, and
education in medical device technology, are under the Ministry of Health.

New Zealand intends in 1986 to begin drafting legislation to control medical devices
in a more standard way. Under the current legislation, the major problems identified,
and to be rectified later, are:

1. knowing which products are being imported or locally manufactured to supply the
local market;

finding out who was responsible for distributing a product found to be faulty;
obtaining information on overseas evaluation and adverse reaction reports;
recording local adverse events;

determining sterility of imported products; and

performing maintenance and replacement of parts and an inventory thereof.

O’U\?MN
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SINGAPORE

Singapore's legislation primarily concerns irradiating apparatus under the heading of
occupational health and safety (No. 6 of 1973).

The legislation also includes the issuance of licences for:

1. medical diagnostic purposes;

2. medical therapeutic purposes;
3. dental diagnostic purposes; and
4. veterinary diagnostic purposes.

It restricts the licensing to use by professionals involved in specific areas of special-
ty, such as radiologists; persons involved in treatment, such as physicians, and dentists;
and specialists with knowledge of safe use of radioactive materials or irradiating
apparatus.

WHO/WPRO SUPPORT OF MEDICAL DEVICE PROGRAMS

Developing countries also face the serious problem of maintaining equipment
because they lack trained personnel and spare parts. To address this problem the
Western Pacific Regional Office has sponsored training courses, particularly on radio-
logical equipment, and has sent consultants to numerous countries to advise hospital
personnel as to appropriate equipment management.

One type of medical equipment that has received considerable attention in the
Western Pacific is that used for radiological technology. Improved prospects of
providing basic radiological services to remote areas have made it possible to foresee
the strengthening of diagnostic services at the first level of primary health care.
Cooperation in the improvement of these services has continued. Support was provided
to the Philippines for training in the maintenance and repair of x-ray and other medical
equipment, and to the Republic of Korea for improving dosimetric procedures and
radiation protection.

MEDICAL DEVICES IN THE WESTERN PACIFIC REGION
CURRENTLY BEING IMPORTED

Dental equipment, wadding, gauze, bandages, surgical sutures, first aid kits, sterili-
zers and autoclaves, gloves, fiberoptic strands and cables, ophthalmic lenses (contact),
unmounted eyeglasses, optical appliances and instruments, anesthetic apparatus and
equipment, Bougies catheters, drains, basal metabolic and blood gas analyzers, hypoder-
mic syringes and needles, pacemakers, diathermy units, ultrasonic therapeutic devices,
electromedical therapeutic devices, electrocardiographs, electroencephalographs, pa-
tient monitoring systems, electromedical devices, medical and surgical appliances,
mechanotherapy appliances, respirators and accessories, hearing aids, bone and joint
prosthesis, orthopedic appliances, x-ray apparatus and parts, x-ray plates, wheelchairs,
medical and dental furniture.
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IIBl. ROUND TABLE REVIEW OF PROBLEMS, ISSUES, AND TRENDS
INTRODUCTION AND SUMMARIES OF DISCUSSION:
ROUND TABLES A -D (RTA - RTD)

Dr. H. Cordeiro presided over Plenary Session III and introduced the discussion topies
of the four Round Tables. Dr. Cordeiro pointed out the importance of these Round
Tables in the initial phases of the Conference as a mechanism to promote communi-
cation and exchange of information on national experiences among the participants of
the conference.

The topic for Round Table A was "Appropriate Technologies for Health Care." Dr.
Cordeiro stated that one of the central questions to be faced by this group was the
validity of the concept of appropriate technology, particularly bearing in mind the
technological advances and the health needs of the population of the less developed
countries.

The topiec for Round Table B was "Public Health Approaches to the Management of
Medical Device Health Care Technology." The Chair suggested that the group consider
a number of issues, including incorporation of new technology into the health care
system of a country. Under which organizational and financial conditions can a new
technology be adopted or incorporated? Dr. Cordeiro pointed out the importance of this
"topic because of the need to achieve an equilibrium, particularly difficult in the less-
developed countries with their scarcity of resources, between very early incorporation
with its risks of inefficiency, inequity, and malfunctioning, and very late adoption that
would result in the incorporation of obsolete, inefficient technologies with risks that
possibly have already been overcome.

The topice for Round Table C was "Risk-Benefit from Preclinical and Clinical Trials."
In his introduction, Dr. Cordeiro emphasized the importance of identifying approaches
for evaluating the efficiency and effectiveness of medical devices prior to their
incorporation into the arsenal of health technology of a country. He submitted for
consideration by the Round Table a mechanism to make that pre-evaluation effective,
whieh he called "Certificate of Technological Need."

The topic for Round Table D was "Impact of Medical Technology on Health Care
Cost." The Chair of the Session, in his introduction to the topic, pointed out that the
sales policies of the firms producing medical devices, in his opinion, result in the
introduction to the market of similar devices with great variations in price that do not
correspond to the real costs of production and marketing. In addition he suggested that
the group take into account in its debates the need to establish criteria that will assure
adequate utilization of the new technologies. These should not be used abusively,
endangering the doctor-patient relationship. In relation to this second topic, he also
pointed out the importance of educating health professionals in general and the medical
staff in particular.

The Round Tables provided a brief opportunity for participants to become acquainted
and identify and initiate discussions of important problem areas that would be targeted
for in-depth discussion later in the conference.

Summaries of the Round Table Discussions were presenied in the plenary session that
is transcribed in the following sections.
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IIB2. ROUND TABLE A

APPROPRIATE TECHNOLOGIES FOR HEALTH CARE

This group began its discussion by defining appropriate technologies for health care
as those technologies that are effective and safe, of a suitable cost for the population,
and socially acceptable. The last two points have relatively greater priority in develo-
ping countries.

Various problems were mentioned, generic to countries that are not industrialized or
whose industry is only slightly developed:

1.

2.

3.

4.

5.

these countries lack an effective working relationship between the scientific
community, industry, and the government, which must make policy decisions;

national industry, when it exists, is geared toward profitability and not toward
the needs of the people;

while imports have become an important means for technology transfer in these
countries, it was noted that authorities, who must make decisions, frequently
lack information on safety and effectiveness, social acceptability, and the need
for the technology being requested;

there is a lack of understanding of medical device technology, the technology
development process as a whole, and the use and maintenance of the equipment
in particular;

manpower training was identified as a priority activity, particularly for develo-
ping countries.

It was suggested that the World Health Organization could assist by encouraging the
development of guidelines applicable to various levels of device manufacture, testing,
and use. It was noted that WHO could play an important role in the facilitation of the
flow of information on the technology development process, and on the characteristies
of available technologies. It was further suggested that a data base on medical equip-
ment be established in order to provide information on both medical device problems
and new developments in health technology.

M. S. Valiathan, Chair

A. G Liedstrom, Co-Chair
D. Sanchez, Rapporteur
D. Banta, Rapporteur
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IIB3. ROUND TABLE B

PUBLIC HEALTH APPROACHES TO THE MANAGEMENT
OF MEDICAL DEVICE HEALTH CARE TECHNOLOGY

In order to obtain an overall view of the world situation regarding medical device
regulation and controls, participants were invited to describe briefly the regulatory
approaches adopted in their countries. The most striking, though not surprising, feature
of the discussion was the wide range of management efforts and control activities
related to medical devices in the various countries. These approaches ranged from no
controls at all to laws covering the registration and approval of all devices.

In most nations, regulations covering foods, drugs, pesticides, or cosmetics have been
in force for some time and these laws have been modified or extended to cover medical
devices. This is an understandable but not a necessarily ideal approach.

Although a government health department is almost invariably responsible for the
enforcement of health technology laws and regulations, it is not uncommon for some
other government department to be involved with at least some aspects of the
regulations.

LEVELS OF CONTROL OR MANAGEMENT

In general there were common objectives in the various control systems. The
principal aim was to ensure the safety of patients, but the quality (good manufacturing
practice) and performance of medical devices also figured to various degrees. Typically,
levels of control included the following:

1. No laws
- Government departments seek advice from users or foreign national bodies.
- Hospital users obtain advice and,guidance from expert national centers.
- Government departments give advice to hospital users within a national health
service.

2. No laws at present but regulations are under consideration or under development.

3. Laws in force (or under development) covering selected types of medical devices,
e.g., heart valves, pacemakers, intraocular lenses, intrauterine contraceptives,
drug infusion devices, implants, and single use devices.

- Some national services effect management by their listing or recom-
mendation of acceptable equipment.

L. Hernandez, Chair

T. Onitiri, Co-Chair

M. Slatopolsky, Rapporteur
D. Potter, Rapporteur
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IIB4. ROUND TABLE C
RISK BENEFIT FROM PRECLINICAL AND CLINICAL TRIALS

The chairman opened the discussion by suggesting that the group focus on cost-
benefit considerations for preclinical tests, and risk-benefit criteria for clinical trials.
Speakers discussed factors that influence the need for preclinical or clinical trials.
Device risk was one of those. Most countries treated imported and domestic devices
differently, and distinguished between high-risk (typically implantable) and low-risk
devices. Several speakers noted that country of origin was a significant factor affecting
the degree of assessment needed. Actual conditions vary from among countries; all
countries, however, are concerned that medical devices be safe and effective. Many
countries desire that clinical trials address not only safety and effectiveness, but also
long-term costs, and an appropriate match exist between the technology and the
environment in which it is to be used.

It was clear that the costs of achieving basic safety were not perceived as an
overriding factor. There was a perception, often expressed with frustration, that most
countries are largely buyers of technology. Such countries are often at the mercy of a
few selling countries. Buying countries see a need for exporting countries to pay closer
attention to the needs of, and appropriateness of exported technologies for, the needs of
developing countries. Important factors include maintainability of devices, and supply
of spare parts. Feedback to device manufacturers from preclinical and clinical trials in
developing countries seems to be particularly necessary.

This discussion group made a number of general observations:

1. The IEC (International Electrotechnical Commission) and ISO (International
Standards Organization) appear to be well regarded as sources for criteria for
preclinical testing. These groups should work with developing countries to ensure
that their standards consider and appropriately address the needs of the
developing countries.

2. There is a well-accepted need to develop a mechanism for the exchange of
information on the results of clinical trials under recognized protocols for
registered medical devices. This would give importing countries maximum oppor-
tunity to accept devices with confidence, without the need for their own
duplicative, expensive, and time consuming clinical trials. It would be helpful if
WHO could facilitate or establish a network that could serve as a focal point for
the exchange of information on clinical trials. Mutual acceptance of the results
of preclinical tests and clinical trials would be encouraged and facilitated by the

~ development of generally recognized and appropriate guidelines for the conduect
of clinical trials. Manufacturers that export medical devices should provide to
importers all publicly available evidence on the safety and effectiveness of their
exported products.

3. It was strongly urged that products for export be manufactured to a single
standard of high excellence, particularly for the benefit of those countries that
may lack the facility and resources to test the quality of imported devices.

E. Sommers, Chair

P. Mbumba, Co-Chair

D. Johnson, Rapporteur
M. Lieberman, Rapporteur

50



IIB5. ROUND TABLE D

IMPACT OF MEDICAL TECHNOLOGY ON HEALTH CARE COST

Participants in this discussion concluded that the cost of health care technology
cannot be disassociated from its benefits. Cost-benefit must be determined for each
specific technology in each specific nation's health care environment. Health care
priorities in developing countries contrast greatly with those of industrialized nations.
New sophisticated technologies used in industrialized nations may lead to incremental
improvement in cost/benefit ratio or patient outcome in those nations, yet the same
technologies competing with other priorities in the health care systems of developing
nations may have very negative effects on costs, actual patient outcome and aggregate
health care.

Each nation must take responsibility for establishing its own health care priorities
and make its decisions to acquire and assimilate specific technologies within the frame-
work of its priorities. Determining device acquisition priorities and selecting and pur-
chasing devices are difficult tasks in all nations and at all decision levels, from admini-
strators within responsible government agencies to individual hospitals. Such decisions
are especially difficult in developing nations. Device acquisitions can prove to be not
only extremely costly in resources, but also negative in their impact on health care.

The advanced technology found in some medical devices also are special problems in
developing countries because of the very substantial costs of service and downtime.
Frequently, the resources for the servicing and maintenance of sophisticated equipment -
are not available in developing nations.

WHO, as well as its component and collaborating organizations, may wish to consider
two closely-related needs expressed by many conference participants.

1. Development of essential equipment lists for hospitals and clinical departments
of various sizes and functions, scaled to various levels of sophistication and the
differing health care priorities of developing and industrialized nations. Such
lists will assist in resisting technologies that are inappropriate for specific health
care systems at a given time.

2. Development of standard simple designs for very basic and needed equipment
items that can be serviced at the component level in developing nations. These
items are analogous to the BRS (Basic Radiologic System). Such equipment could
be produced in developing nations.

Because developing nations usually cannot afford much of the sophisticated medical
equipment offered by the industrialized nations, and lack the trained personnel to
operate, support and service such equipment, the market for this equipment among
developing nations is relatively limited at present. Instead, the need is for more basic
equipment. By responding effectively to this need through the production of basic
equipment that can be operated and maintained without difficulty in developing nations,
firms in more developed nations could prosper, first by an expanded marketplace, and
second, over time, by a marketplace with growing and increasingly sophisticated
requirements. Far-sighted industrial organizations will understand that this technical
and marketing challenge presents a new economic opportunity for them.
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The real costs of medical equipment include not only the initial cost, but encompass
the concept of life cycle costs (LCC). An LCC analysis should include the total lifetime
costs, e.g., purchase, freight, installation, incoming inspection, user training, staffing,
retraining, periodic inspection, preventive maintenance, calibration, repair, associated
supplies, reagents and energy, disposal, and other factors. LCC analyses are useful in
projecting actual total costs of ownership, cost per diagnostic or therapeutic unit of
service and for comparing the costs of one brand and model with another. LCC analyses
of different brands and models of the same type of equipment may vary greatly,
sometimes by a factor of three or four.

Finally, there is a critical need to provide education on the limitations of health care
technology to health professionals, especially physicians. They need to know when
specific technologies are justifiable in specific health-care environments and when they
are inappropriate. A greater general awareness of costs, and risk/benefit of technology
must be encouraged and promoted.

In summary, the participants concluded that national medical device regulatory
authorities traditionally concerned with safety and efficacy may wish to pay greater
attention, especially in developing countries, to the costs of technology and the availa-
bility and costs of user training and service support.

C. Mulraine, Chair

B. el Azmeh, Co-Chair

J. Noble, Rapporteur

M. Torrealba, Rapporteur
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IIC1. PUBLIC HEALTH MANAGEMENT OF MEDICAL DEVICES
INTRODUCTION

Session IV was divided into two parts. Dr. H. Martuscelli Quintana presided over the
first part, with Drs. I. M. Arefjev and B. Wang acting as rapporteurs. Dr. J. Kouri
presided over the second part, with Drs. J. L. Ngu and R. Lafetta acting as rapporteurs.
Both Session Chairs, after pointing out the importance of the topies included in the
session, presented each of the speakers. The following sections of this chapter contain
the papers presented in Session IV.
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IIC2. LEGISLATIVE AND REGULATORY APPROACHES
D. C. Jayasuriya

INTRODUCTION

Having some recent experience with remote control hospital beds, injections with
large syringes and long needles, and finally with CT scans, I started looking at legal
texts to find a simple definition of the expression "medical device." It seemed that
legal draftsmen around the world have been determined not to formulate a simple
definition. As I went though more and more texts, the confusion became more acute
until [ came across a new medical dictionary. The 1986 International Dictionary of
Medicine and Biology defines a medical device as:

Any item or piece of equipment used in health care, excluding drugs. Specific legal
definitions may specify which items are subject to governmental regulation as
medical devices." (1)

Legislative patterns do not reveal any consistency in the scope of the items or
equipment subsumed by the expression "medical device" (2). Legislators, therefore,
have a wide and unlimited choice in determining the parameters of the concept. Some
might wish to formulate terminology such as "medical equipment" to regulate certain
items, including hospital beds.

Statutory definitions are important because future regulatory decisions will depend
on the extent and degree to which individual items or equipment are regulated. Not
infrequently a fine distinetion may have to be drawn. In one case, in the United States,
it was held that a tape recording for self-hypnotic purposes dealing with "bust
enlargement" but not "weight loss" was subject to the regulation (3). The case was
decided on the basis that the tape was intended to be used to deal with disease or to
affect the structure or function of the body. Different countries will define devices in
different ways. I am reminded of a conversation between a communist, a capitalist, and
a socialist who met a friend who had been delayed as a result of standing in a queue in a
supermarket to buy ham. The capitalist asked: what is a "queue"?; the socialist, what is
a "supermarket"?; and the communist, what is "ham!"

DYNAMICS OF REGULATION

My experience with the implementation of regulations in the field of pharmaceuti-
cals is perhaps suggestive of both what is feasible and what is not feasible in device
regulation. Extrapolating experiences from one field to another needs to be done with
caution; I am concerned that we should try to avoid some of the mistakes we have made
in the past in regulating pharmaceuticals. Many participants at this econferecnce have
pharmaceuticals responsibilities. It is perhaps opportune to ask whether or not there is
much similarity in the regulatory issues with respect to pharmaceuticals, on the one
hand, and devices on the other.

Whatever may be the precise parameters of the scope of matters to be regulated,
first and foremost we need a regulatory policy and an institutional mechanism. We need
to recognize that importation, manufacture, exportation, sale and use of devices involve
a number of entities - corporate, institutional, and individual. Their perceptions and
attitudes are as important as their functional role in achieving the basic objective of
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ensuring that only good quality, safe, and efficacious devices are available in the
market. Both in formulating appropriate policies, including regulations, as well as in
providing for representation on institutional mechanisms, we must ensure that all
relevant interest groups are adequately represented. This is particularly important
because some countries have faced difficulties in translating pharmaceutical policies
into action; there have been endless and meaningless confrontations and lack of
understanding of each others' views.

MECHANISMS OF REGULATION

In order to ensure the quality, safety and efficacy of devices, we need to adopt some
fundamental measures. First, we need to establish a licensing system. Second, we need
to specify standards or norms. Third, we need to regulate labelling and advertising and
conditions of sale. And finally, we need to deal with defects in quality. The preliminary
survey prepared by Mays Swicord and me deals with the state-of-the-art in some 20
WHO member states (4). Due to limitations of time, I will not go into details of the
mechanies of regulation, except to draw attention to a few matters.

First, we have the WHO test of Good Practices in the Manufacture and Quality
Control of Drugs, which deals with general aspects such as personnel, premises,
equipment, sanitation, starting materials, manufacturing operations, labelling and
packaging, the quality control system, self-inspection, distribution records, and finally,
complaints and reports of adverse reactions (5). The text specifically addresses the
manufacture of pharmaceuticals, but there is much that is directly applicable to the
manufacture of devices. Argentina, for instance has already made legal provision for
the text to apply to the manufacture of items other than drugs.

Second, a few countries, including the United Kingdom, have instituted administra-
tive mechanisms for quality assurance. Until such time that standards are available for
all devices and they can be universally implemented, an administrative scheme, which
depends on the goodwill of manufacturers and distributors, will provide a sound basis for
registration and quality assurance. Law reform is not necessarily the best first step.

Third, we have the WHO Certification Scheme on the Quality of Pharmaceutical
Products Moving in International Commerce (7). This scheme enables importing
countries to obtain information on whether the drug to be imported is registered in the
country of manufacture (and if not, the reasons) and whether the manufacturing
premises are subject to inspection to ensure compliance with WHO standards of good
manufacturing practice. I find that the United States of America issues to exporting
countries a similar certificate. Given the secarce resources of developing countries, such
certificates go a long way in offering quality assurance. The scheme also provides for
certificates for individual batches of products.

One of the standard examples at marketing seminars is about how one superpower
placed an order for condoms which could stretch to some 25 inches. The other
superpower, not wanting to be outsmarted, labelled the package as "medium size!" This
illustrates the importance of labelling and advertising. With respect to devices, it is
important that use instructions be given with some indication as to whether special
expertise is needed to operate any particular item.
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TOWARD THE FUTURE

Let me take a close look at the crystal ball to see likely future developments.
Conferences of this sort tend to set a new trend, but I am concerned that we should not
blaze a new trail studded with pitfalls.

At another marketing seminar I heard about the dismissal of the marketing manager
of a multinational firm that sells shoes. He had been sent to a developing country to
promote sales, but immediately on his arrival he had booked his return passage and
cabled his superiors stating that no one in the country wears shoes and therefore there is
no market! I am told that the firm had doubled its profits simply by selling shoes only in
that country.

While I am convinced of the importance of medical devices, especially sophisticated
equipment using high technology, I will be unhappy if countries were to open the
floodgate for the entry of devices without being ready to cope with the regulatory
problems they bring in their wake. Cost containment measures, such as prior approval
for the purchase of very expensive equipment with regard to potential target groups of
users, for instance, will help avoid the proliferation of products. We need to think more
clearly on the rational use of devices from the outset. We need to cast a horoscope
which will guarantee the reasonable and optimum use of devices not only for today but
also for tomorrow. If on Friday we could leave with what may be called the "spirit of
Washington," we will be able to demonstrate to the world that we are still capable of
rational decision-making in a sober environment where the supply matches the demand
and the user knows what he needs and has a free, but not too unlimited, choice. Each
country must devise its own policy. We must allow a hundred, if not a thousand, regula-
tory approaces to blossom. There should be no standard models in this area. We should
share experiences and learn from one and another without compromising the right to
decide what is best for each country.

As Dr. Mahler said, in a different context, "So let us stop wasting our time on idle
polemics about topic 'X' being globally more important than topic 'Y' in research, or
trying to formulate a statement of 'global priorities'. What we need are nondogmatic
approaches that together would make up a 'global strategy' to allow countries to achieve
the aims they consider important (8)." We are now on the threshold of a new era in the
domain of medical device technology. We have a great opportunity to experiment with
different regulatory models and our experience in this field might well be suggestive of
what is possible in other fields, including pharmaceuticals. In this context it is worth
reminding ourselves of the words of a Danish poet who said "Err, and err and err again,
but less, and less and less (9)." ‘

REFERENCES
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[IC3. NONLEGISLATIVE APPROACHES TO THE CONTROL
OF MEDICAL DEVICES

G. R. Higson

All those receiving health care and those involved in its provision have the right to
expect that all the products on which they rely are safe and fit for their purpose. Most
countries have regulatory authorities whose job it is to ensure that this is the case.

Regulatory authories may set about their task in a number of different ways but the
strict division is between the use of legislative or nonlegislative means. In the UK we
have experience in both. Pharmaceuticals are controlled by the Medicines Act of 1960
and a small number of medical devices have been brought within its scope.

In common with similar legislation in other countries, the Medicines Act lays down
precise requirements for manufacturers and for products. No one is above the law, the
requirements permit no exception or variation, and failure to comply can constitute a
criminal offense.

With these detailed provisions and sanctions there is a high degree of probability that
the requirements will be met, but there are disadvantages. In order to permit a reliable
prosecution or defense under law, very detailed records must be kept and a heavy
bureaucracy is usually evident, and severe inspection requirements of both manufac-
turers and products impose costs, however inappropriate they may be for some produets.
To make changes in the law to take account of some new development requires passage
through the full legislative process, which in all countries seems to take a great deal of
time. This inflexibility of the legislative approach may easily delay the introduction of
new technologies and, in my experience, is often used as a barrier to the entry of
products made in foreign countries.

In the United Kingdom, there are no legislative requirements for medical devices
other than for medicines, dental filling materials with a pharmaceutical action, intra-
uterine contraceptive devices, and contact lens fluids. We still want all medical devices
to be safe and we still need sanctions but the sanction we invoke is an economic one. To
make this work, the purchasers of medical devices must have a clear understanding of
which products are satisfactory and must be educated and persuaded to buy only those.

There are three main parts to our system:

1. defining the safety requirements for major produects or classes of product;

2. identifying manufacturers who are able to make products in accordance with
those requirements; and

3. discovering any unsafe products so that warning and corrective action can be
taken quickly.

PRODUCT STANDARDS

The requirements for products are embodied in standards and a suitable body of
product standards is the foundation of any regulatory arrangement. A standard should
represent the consensus of all interests and should be available to all,
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A vigorous standards-writing activity is carried on within the British Standards
Institution; more than 200 British standards for medical products have been published;
110 standards-wrltmg committees are at work; and members of my Department are
active in most of these committees.

Within the past 15 years or so, a substantial program of standards-making has grown
up in the International Electrotechnical Commission and the International Organization
for Standardization. The use of international standards is an important feature of
United Kingdom standards activity and we are fully committed to participation in
international standards work and the adoption of international standards.

COMPLIANCE WITH STANDARDS

Medical devices must comply with safety standards. In a legislative system, it is
normally mandatory for them to do so. Compliance must then be without any uncer-
tainty, and checking for compliance normally involves detailed testing of one or more
examples of the products, possibly user trials, examination of manufacturing processes,
and periodic sampling and testing of routine production.

Even if standards existed for all medical devices, measures as intensive as this for
assuring conformity could not be contemplated. The demand for increased regulation of
medical devices coincides with pressure to reduce public expenditure, and in order to
establish any system it is necessary to demonstrate that it is efficient, economical and
appropriate to the products under consideration. It follows that the emphasis may be
different for different types of products and in different national situations.

In our nonlegislative system, we rely on the commercial pressures exerted by
informed purchasers: "purchasing muscle." We advise all purchasers to demand from the
manufacturers declarations of compliance with appropriate standards and to make
compliance a part of the purchasing contract.

We increase confidence in the manufacturers' declarations by two steps: publishing a
register of manufacturers whose quality assurance procedures are such that they can
give declarations with a high degree of reliability, and publishing details of products
that are found to be unsafe.

MANUFACTURER REGISTRATION SCHEME

The problems of registration are simplified if products can be gathered into a few
large classes with general characteristics that can be the subject of general require-
ments, even though individual requirements may not exist.

The first class of devices identified in the United Kingdom was that of sterile pro-
duects. For these products, sterility is the key characteristic and we learned some years
ago that testing of finished products is not a sensible approach to assuring the sterility
of devices made in large quantities. For these, only satisfactory standards of manufac-
turing, sterilization, and packaging could give the assurances we needed. Definitions of
satisfactory standards for these processes are incorporated in a document drafted
jointly by the Department of Health and Social Security and the major British trade
associations and published first in 1979 and, slightly amended, in 1981 under the title of
"Guide to Good Manufacturing Practice for Sterile Medical Devices and Surgical
Products” (1).
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This document forms the basis of the United Kingdom Manufacturer Registration
Scheme which has been operating since 1982. Under this scheme, manufacturers whose
manufacturing procedures are in line with the Guide are named on a register that is
made available to the National Health Service. This register has been issued regularly
since February 1983 and NHS purchasing officers are advised to buy only from manu-
facturers on this register.

The second, and major, class of device that we have identified is that which we call
medical equipment - the definition being a medical device that depends on an external
power source for its function. The safety requirements for this class have many
common elements, as has been recognized by the IEC, which has produced IEC
Publication 601-1 (2), embodying most of the requirements for medical electrical
equipment that dominates this class. (The principles of IEC601-1 can easily be applied
to the few examples of devices powered by sources other than electricity.)

Just as the safety requirements for medical equipment have many common elements,
so have the manufacturing processes and the quality assurance requirements. We have
found it possible to produce a GMP document for medical equipment (3) in conjunction
with the United Kingdom Trade Associations. This document was published in 1983 and
our manufacturer register was extended to include makers of medical equipment in
1985. The number of manufacturers is thought to be approximately 500 and the periodic
inspection of these can be achieved with a modest resource.

Our GMP document is based on the British Standard for Quality assurance, BS5750,
which is itself based on a NATO standard and is under consideration in ISO so that we
have high hopes of eventual international acceptance. In drafting this document we also
recognized that the Americans have had a GMP regulation in force for almost 10 years
and are our major trading partner in medical equipment. We therefore added some
clauses to BS5750 in an attempt to achieve compatibility with U.S. requirements and we
now have reached an agreement with our American colleagues about mutual recognition
of our inspection procedures. We are optimistic that economies for both regulatory
authorities and for manufacturers can be achieved in this way and we hope to extend our
mutual recognition arrangements to authorities in other countries.

Two other major classes of medical devices have been identified. The first of these
is the nonsterile nonpowered medical device. In this class we have in mind devices to
assist handicapped persons. Although these are important products, their construction is
generally simple and the quality assurance requirements are not onerous. We are at
present discussing with manufacturers the applicability of Part 3 of BS5750, which calls
only for final inspection arrangements, to this class. The remaining class is diagnostic
reagents and kits. Although manufacturers' organizations have begun laying the ground-
work, a GMP has not been considered by DHSS as attention has so far been concentrated
on the other classes.

The current state of the introduction of the Manufacturer Registration Scheme is
shown in Table 1 and addresses from which further information can be obtained are
listed blow Table 1.
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Table 1. Manufacturer Registration Schemes

Product range GMP guide Registration

Sterile medical devices Published by HMSO 9/81 Register first published 2/83

& surgical products regularly updated

Implantable cardiac Published by HMSO 11/81 Register first published 2/83
pacemakers regularly updated

Medical equipment Published by HMSO 6/83 Register entries first incl. 3/86
Orthopedic implants Published by HMSO 2/84 Register entries first incl. 3/86
Walking aids BS5750, part 2 | 1987

Surgical appliances BS5750, part 2 To be announced

Wheelchairs BS5750, part 2 To be announced

For information on products covered by the Medicines Act, contact:
Department of Health and Social Security, Medicines Division
Market Towers
1 Nine Elms Lane
London SW18 5NQ

For information on the Manufacturer's Registration Scheme, contact:
The Registration Scheme Officer
Department of Health and Social Security
14 Russell Square
London WC1V 6HB

IMPLANTED DEVICES

Regular inspections of manufacturers against a GMP document can be used to verify
that the manufacturer is aware of the standards/requirements for the products that he
makes; that his design and construction processes are aimed at producing products in
conformity with those standards; and that his inspection procedures include adequate
checks for conformity. Nevertheless, there remain some devices for which we may wish
to add supplementary requirements to assure their safety and satisfaction. Implanted
devices, which are increasing in number and variety, are seen as presenting special
problems as in most cases it is not possible to ensure their adequate performance for a
reasonable lifetime before they are used in patients.

We have developed special GMP documents for implanted cardiac pacemakers (4) and
orthopedic implants (6). These GMP documents are essentially identical to that for
medical equipment, but they impose special requirements for the traceability of com-
ponents and record-keeping. They also allow the inspectors to seek and examine evi-
dence of satisfactory laboratory, animal, and clinieal trials.

The registration of manufacturers of these implanted devices is further supported by
registration of the products themselves. Product registration requires the manufacturer
to describe the technical characteristics of each device and clarify model number iden-
tifications. Some of those data are made available to purchasers and form part of the
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purchasing contract. We also operate an implant/explant data bank for pacemakers
which permits early warning of problems with any particular model and the identifi-
cation of other recipients if any remedial action is necessary.

This approach goes some way towards meeting the special problems caused by
implanted devices without being too onerous or introducing greater delays in introduecing
new devices. It is the model for a more general approach to the control of implanted
devices now being considered in the United Kingdom.

Those which have been selected for special attention are: heart valve substitutes,
vascular prostheses, drug delivery systems, intracranial shunts and valves, cardiac pace-
makers and defibrillators, and extended-wear contact lenses. The procedures that have
been suggested as necessary include: manufacturing procedures against a suitable Guide
to Good Manufacturing Practices (such as that for pacemakers), product registration
after the production of evidence of satisfactory clinical trials, controlled release of new
products into general service initially through a chosen center under consistent
conditions and with organized followup, and an implantation/explantation data bank for
each class of produect.

Discussion at present centers around the definition of "evidence of satisfactory
clinical trials" and the feasibility of introducing controlled release of new produects.
These questions are now the focus of attention within the United Kingdom and are likely
to be resolved during 1986.

DEFECTS

For many years there has been an Instruction to the National Health Service that any
fault in a medical device that presents, or could lead to, a hazard to a patient or to a
member of staff must be reported to the Director of Scientific and Technical Services
at the DHSS. Approximately 1000 such defects are reported each year. Every one is
investigated as a priority activity. Fortunately, many of these turn out to be non-
systematic events without the need for followup. Another large proportion consists of
relatively minor faults that may be sufficiently corrected, without need for the issuance
of warnings or the need for retrospective action.

Some 10 percent of reported incidents call for warnings to be issued to the National
Health Service. The organization of the NHS lends itself to the rapid dissemination of
information and a system of warning notices on three levels of urgency has become well
established. For several years, no warnings at the top level (Hazard Priority) have been
issued. The numbers at the second level (Hazard Notice) and at the third level (Safety
Information Bulletin) are shown in Table 2.

While these statistics have to be regarded as understating the number of defects in
medical equipment in the National Health Service, they do offer some confirmation that
the measures we are taking in the United Kingdom are in proportion to the apparent
seriousness of the problem.
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Table 2. Defective medical products reported to the DHSS

Number Warnings issued via Urgent warnings issued via
Year of reports Safety Information Bulletins (SIB's) Health Hazard Notices (HN's)
1982 969 79 13
1983 916 57 7
1984 908 51 16
1985 1011 48 9
1986* 223 30 5

* Year to date
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IIC4. HOMOLOGATION

E. R. Sachot

The increasing sophistication of medical equipment, associated with the fact that
the "final consumer” is not in a position to evaluate its safety and effectiveness, has led
some countries to set up a system to assure a minimum level of quality of marketed
equipment. The rationale for doing so is briefly explained. The systems differ from
country to eountry; main differences are shown. The French system for approvaly called
Homologation, is deseribed. It is based on technical and clinical tests in order to check
compliance with standards required for medical functions. In operation for 3 years,
Homologation has had a positive effect on the performance and safety of devices. In
some cases it allows the precise definition of the field of application.

NECESSITY FOR REGULATION OF MEDICAL DEVICES

In most developed countries, the necessity for drug regulation first became apparent
approximately 50 years ago. Since that time, the relations between manufacturers and
regulatory agencies have resulted in a cooperation that has been beneficial to both
industry and users.

For biomedical devices, innovation has been so complex and original, that almost
every new piece of equipment arriving in the marketplace represented a breakthrough in
technology and health care. Even if the quality was not exemplary, it nevertheless
represented an improvement for the benefit of mankind.

In the meantime, the concepts of reliability and quality assurance progressed rapidly
in other advanced technologies, as, for example, in space and aeronautics. At this point,
I would like to emphasize a few fundamental particularities of biomedical technology as
compared to other advanced technologies.

1. For most advanced technologies, the buyer, the user, and other consumers are
generally clearly identified. For biomedical technology there exists an inherent
confusion of roles due to the social coverage of health care expenses.

2. The buyer of typical advanced technology has a high level of technical compe-
tence, while for biomedical technology the manufacturer's technical competence
generally prevails.

3. The manufacturers and subcontractors involved in typical advanced technologies
are able to handle reliability and quality assurance (in a system defined by
buyers).

There is a great diversity in size and management of biomedical manufacturers and
this results in a heterogeneity of ability to handle reliability and quality assurance. For
typical advanced technologies, quality assurance considerations can be specified in the
procurement process. Thus, contracts may include detailed specifications of:

1. performance,
2. reliability,
3. safety,
- 4, lifetime,
5. life cycle costs, ete.,
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and also may impose detailed management rules for:

1. component selection,

2. subcontractor qualification,

3. quality management plan, and

4. detailed maintenance and training programs,

and may even include incentive clauses providing for a sharing between manufacturers
and buyers of the financial benefits resulting from fulfillment of the objectives on or
ahead of schedule. But for biomedical technologies, the delicate manufacturer-buyer
relationships make application of those types of contractual clauses unlikely in the
foreseeable future.

Because biomedical devices are not equivalent to devices produced from other
advanced technologies, biomedical devices cannot be considered as common devices.
For these common devices, where there is no implication that they are designed to
support life, they have minimum social effects and the judgment of "good/not good" is
easy to make. Free market rules can apply and, when necessary, minimum controls
regarding safety and application of standards. We must nevertheless be aware of the
importance of emotional criteria such as fashion and impression.

Medical device regulatory authorities must find an effective and practical way to
provide the necessary assurance of device quality (including safety, rellablllty, and
quality assurance).

GOALS OF REGULATION

The aim of medical device regulation is simply to be sure that correct answers are
given to the four following questions:

. Is the device safe enough for patient and personnel?

. Will the device perform adequately for its intended use?

. For a life-supporting device, is the reliability sufficient not to give unrealistic
confidence?

4. For a complex and expensive device (with high operatmg costs), is the reliability

adapted to the operational intended use?

QO BN =

In the long term, we can think of an ideal system of regulation that would answer the
four previous questions and that would offer assurance of correct answers for every
device in use or on the market, for a minimum additional cost, and that could preferably
be a largely internationally harmonized system.

HOMOLOGATION

Because we are far from this ideal situation, each country must devise a compromise
regulatory system, taking into account its specific market and industry. I'll now present
the French Homologation. First, I must make a point of language. Homologation is a
French term and I am not sure that the simple anglicization is a good translation. I
didn't find it in any dictionary. This can be an explanation of the fact that French
Homologation is sometimes not fully understood. For that reason, I shall say either
Homologation or "approval."
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This approval is mandatory for public hospitals and it applies to devices belonging to
a limited and official list. I have summarized this official list below.

1. Medical imagery (x-ray tubes and generators, ultrasound imaging systems);

2. Surgical theater (electro-surgical units, lasers);

3. Anesthesia-resuscitation (ventilators, pumps);

4. Functional supply (hearing aids, pacemakers, artificial kidneys, chronotherapy
pump); and

5. Funection analysis and monitoring.

This list is progressively amended by inclusion and exclusion of devices.

What is the consistency of this approval? The interministerial decision setting up
the approval is the "arrete" of December 9, 1982, which says "the approval will be given
to devices after:

"technical and eclinical tests in order to check their compliance with French
standards, their safety in regard to patients and users, and their fitting to the use
expected by patient and user, and

"examination of quality control rules used by manufacturers."
Tests are conducted in two phases.

1. Technical tests are performed by an official test laboratory, mainly GLEM. They
concern compliance with such standards as IEC601, NFC 74.304, specific French
standards or technical specifications when no standard exists, and checking of
announced performances and manufacturers' notices.

2. Clinical tests are performed at two sites chosen at random from selected hospital
services. (The manufacturer or suplier is able to ask for a third test in another
site.) Clinical tests, by definition, oceur when the device is in a condition of real
use by routine personnel and the device is linked to the patient. The tests are
conducted according to a protocol specific to each category of equipment.

The results of those tests are examined by the National Homologation Commission
and the Ministry of Health, which can approve the device for a period not exceeding 5
years. If a device is disapproved, the manufacturer is notified of the reason for
disapproval.

The holder of the approval has certain obligations. The holder must provide a sample
of the device, accompanied by relevant disposables, and must pay for any expenses. The
holder must also provide information regarding device life, mainly modifications and
major failures, must assure conformity of commercialized devices to the approved
model, and must provide for after-sale customer service.

For each approved device, an lIdentification Bulletin defining characteristics,
performances and field of application is issued and approved.

During the lifetime of each piece of equipment, it is very important for the

regulatory agency to be aware of incidents occurring in its use. For that purpose, an
alert sheet has been developed and will be operational in the near future.
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In conclusion, I would like to summarize the impact of Homologation in France in
1985:

1. Approximately 50 percent of the devices (including notices and labelling), had to
be modified after technical tests.

2. Among a sample of 124 devices, the clinical tests resulted in:
¢ modification of 33, 11 for vital risks;

restriction of field of application for 18;

modification of ergonomy for 3; and

modification of notices and labelling for 23.

These figures do not include one official device disapproval and devices that were
withdrawn from the procedure by the manufacturer.
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OCS. REGISTRATION: REGULATORY CONTROL OF
MEDICAL/SURGICAL PRODUCTS IN ITALY

A. Sargenti

The Italian government, like that of many other countries, devotes considerable
attention to the safety and health of its citizens. In the field of biomedical technology
particularly, there is a continuing trend to introduce, wherever possible, regulatory
criteria that promote quality control for the medical device production processes and
that promote high quality medical devices.

Considerable progress is being made in Italy in this field. The health authorities are
undertaking a process of rationalization and of improvement of the regulatory processes
that takes into account the situation in other countries.

Italy was the first country in Europe to study the problem of medical technology
regulation, the basis of which was laid more than 50 years ago in law n. 1070, dated
June 23, 1927, and consolidated in the Health Text-Law dated July 27, 1934.

These laws stipulate that devices manufactured in Italy must be produced at manu-
facturing sites authorized by the Ministry of Health, after visits by inspectors who
ensure that the plant can produce devices in accordance with the rules of good manufac-
turing practice. The law does not require authorization of foreign plants manufacturing
medical/surgical products.

In compliance with these laws, medical/surgical products manufactured in Italy or
elsewhere must be submitted to the Ministry of Health for registration before
marketing. These laws do not provide a definition of medical/surgical products, they
merely list the product concerned. The number of devices listed, which are contained in
the law of 1934, has gradually increased with the issuance of successive legislative
decrees and has come to include extremely heterogeneous products. These products
include:

pessaries;

irrigators, douches, syringes, vaginal insufflators, and vaginal cannulae;
disinfectants and substances such as bactericides or germicides;

appliances for controlling hernias affecting the mtestmes and the abdominal organs;
hearing aids, ear trumpets, and the like;

insecticides;

tubes, oxygen masks, and resuscitation appliances;

insect repellants;

disposable plastic syringes;

non-pharmaceutical products containing hexachlorophene;

plastice dripsets for blood and blood components;

plastic containers for blood and blood components;

plastic containers for saline and other solutions;

plastic drips for saline and other solutions;

tubing, containers and other equipment for dialysis appliances, including membranes;
tubing and parts for extracorporeal circulatory appliances;

catheters for cardiology and vascular prostheses;

electrodes for pacemakers;

orthopedic shoes for children;

eyedrops, eyebaths, and disinfectant solutions for contact lenses;
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oral hygiene products containing fluorine;
mice and rat poison for household and public use;
intrauterine contraceptives;
slug-killers and insecticides for use on flowers and in the garden;
post-operational drainage catheters, stomach tubes, and breathing tubes; and
. fungicides, slug-killers, and insecticides for flowers and gardening for outdoor and
indoor use.

The same laws lay down rules for successive registration application.

If one considers the law at the time when regulations in this field were first
formulated in Italy, even allowing for the fact that the list of medical devices has been
updated, it is clear that the regulations have not taken account of technological
advances and that the list of products for which registration is mandatory must be
changed, as must the registration rules.

In light of these developments, the Italian government has recently approved a
decree of the Minister of Health (n. 128 dated March 13, 1986) that contains the new
Italian regulation of medical/surgical products. For the moment, there is no change
regarding the authorization of production. Authorization is mandatory only for Italian
plants. The most significant differences between the new and the old regulation can be
summarized in four general points:

1. Registration - Authorization for Marketing;
2. Classification of the medical/surgical produects in 3 groups
a. chemical medical/surgical products
b. medical devices, and
c. in vitro diagnostic preparations;
3. Definition and classification of the produets belonging to every group;
4. Registration of a single product.

Chemical medical/surgical products are defined as products to be used on humans or
animals in domestic or work environments, and which contain one or more substances
with disinfecting, disinfesting, insect repelling, detergent, or preserving properties, or
with spermicide or other chemical contraceptive action. Sutures and other absorbable
materials also belong to this class.

Medical devices, whose principal effect is not produced chemically or pharma-
ceutically, are defined as instruments, appliances, devices or the like designed for direct
use in the diagnosis, treatment, prevention, and cure of illnesses and specific physio-
logieal econditions,

In vitro diagnostic preparations are products used for diagnostic laboratory testing
and during physicians' house calls.

Classification of Chemical, Medical, Surgical Products

ClassI - Disinfectants designed for human and animal use

Class II - Disinfectants designed for use on objects and in the environment

Class Il - insecticides, insect repellants, and disinfectants designed for human and
animal use

Class IV - Insecticides, insect repellants, and disinfectants for the environment,

and other products intended to counteract animal and vegetable
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organisms which are harmful to the environment, with the exclusion of
products referred to in the regulation approved by D.P.R. in the August
3, 1968, decree n. 1255, and in its implementing measures

Class V - Products for the disinfecting, cleaning, preserving and lubricating of
instruments and items to be used on the human body
Class VI - Spermicides and other products with similar contraceptive properties

Class VII - Products not pertaining to the above-mentioned classes

Classification of Medical Devices

Class A - Devices or products for personal external use, which do not have their
own energy supply, and with the ability to support, limit, ete., provided
for exclusively by mechanical means

Class B - Devices or products for the measurement, auscultation, or recording of
organic function relevant to health
Class C - Devices or products without their own energy supply, designed to be

introduced into the body by means of temporary connection, insertion,
or penetration

Class D - Devices or products as defined in Class C, but whose introduction into
the body is long term
Class E - Devices or products for personal external use, equipped with their own

energy supply, with the function of electrical or mechanical stimulation
or as an aid to motory or sensory deficiencies

Class F - Devices or products for personal internal use, equipped with their own
energy supply, with analogous functions to those of Class E, but whose
introduction into the body requires surgery

Class G - Equipment or instruments provided with their own energy supply, and
designed to be connected or applied to the body for diagnostie, thera-
peutic or rehabilitation purposes

Class H - Devices or products for orthodontic use designed to be introduced into
the oral cavity

Classification of In Vitro Diagnostic Preparations

Class 1 - Produects for diagnostic tests in the laboratory, for human and veterinary
use
Class 2 - Products for diagnostic tests "in vitro" for home use, for human and

veterinary purposes

This new decree (n. 128) provides that the Minister of Health will promulgate a
decree for a single product or a type of product for which the authorization for
marketing is mandatory and in the same decree there will be an indication of
conformation to the international standard if it exists, or if not, to the national
standard. This decree will contain all the indications concerning the application for the
authorization.

Obviously the decree will take into account every possible directive that the
European Community will promulgate concerning the free market of the different kinds
of products. According to the different kinds of products, the decree will define if the
authorization for single product or for type of product is necessary. In the first case,
the produect is specified by every characteristic. In the second, only a general scheme of
the product is indicated with the most important characteristics listed and, if possible,
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the range of variations of the least important characteristics. Applications for
authorization, together with information about the producer, the importer and the
product itself (conforming to the requirements of the specific decree for that specific
product), labels, and explanatory leaflets must be submitted to the Ministry of Health.
While reviewing the application, the Ministry of Health can ask for any additional useful
information it requires.

For the more complex and critical devices that affect human or animal interaction
with the environment, and for which national or international standards have not yet
been established, the Ministry of Health, on the advice of the Istituto Superiore di
Sanita (which is the Technical Branch of the National Health Service), can ask the latter
to carry out any investigation considered necessary to check the safety and the
effectiveness of the product. In this case, one or more samples of the product must be
available from the producer for technical evaluation.

Authorization for marketing a product is granted when a Ministry of Health decree is
issued containing the trade name of the product, information concerning the label, and
the explanatory leaflets on the product. Even when the product is on the market, the
Ministry of Health has the power to arrange inspections at the production plant and to
take samples from the market. If the sample chosen does not comply with the specifi-
cations on the basis of which the authorization was granted, and if the device proved to
be-defective in any way while in use, the Ministry can have it withdrawn from the
market.

The old system of registration will continue to be valid for the medical/surgical
products for which registration is mandatory today according to the previous regulation,
until the moment when the specific decree is issued according to the new system of
authorization. In the meantime, a working group set up by the Istituto Superiore di
Sanita in which experts from the Istituto, CNR, universities, and industrial associations
participate, is carrying out a study of the biomechanical instruments available on the
Italian market. A classification of medical devices available on the market is being
prepared, measuring every device against national and international standards, both
regarding the device itself and the rules of good manufacturing practice, as well as a
proposal for priority which the health authorities should consider while passing the
decrees for the individual products in accordance with the new system of authorization.

In the process of classifying instruments within the single classes recognized by the
regulation decree, the classifications made by other foreign institutions are being
considered. Currently, the Laboratory of Biomedical Engineering is evaluating with
great interest the ECRI classification and the GMP regulations, both prepared by the
FDA, as well as by the technical branch of the Department of Health and Social
Security in the United Kingdom.
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IC6. PREMARKET EVALUATION

A. K. DasGupta

The quality of health care is greatly dependent on the quality of devices used. The
benefits from devices include: improved diagnosis, better therapy, safer self-care and
home care, increased life expectancy, improved quality of life, reduced hospital stay,
more effective rehabilitation, reduced cost/benefit and risk/benefit ratios, enhanced -
personnel efficiency, reduced pain and suffering, greater universality in health care,
more reliable patient care, reduced nosocomial infections and better prevention of
disease.

Unfortunately, unless adequate controls are exercised, the risks and concerns can be
serious. These arise from: increasing dependence on medical devices; increasing
diversity and complexity of devices; impact of new, untried technologies; limitations of
technology; design, manufacturing, or materials failures; poor quality control; mis-
leading claims; insufficient information to user; incompatibility of a device in total
system; rapidly rising costs; misuse; obsolescence; lack of maintenance; inappropriate
selection; and packaging and sterility problems.

The Food and Drugs Act provides exclusive authority for controlling the sale of
devices in Canada. Its relevant sections are shown in the table below.

Title Section Contents
Definition 2 definition of a device
Diseases 3 mention of diseases listed in schedule A in advertising
to the public is prohibited
Safety 19 sale of a hazardous device is prohibited
Effectiveness 20 misrepresentation in any manner or by any means is
prohibited
Standards 21 claimed or implied conformity with a presecribed
standard makes such compliance mandatory
Powers 22 powers of food and drugs inspectors to examine
23 records, samples and materials
24
Regulations 25 powers to make regulations prescribing standards,

labelling, processing, recordkeeping, testing, ete.

With the phenomenal increase in the variety and complexity of devices in recent
decades, the need for a formal program to implement the provisions of the Act became
evident and a Bureau of Medical Devices was established in 1974. The Medical Device
Regulations were promulgated in 1975, Their main provisions are given in the table
below.
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Title Sections Contents

Labelling 6 - 13 minimum requirements for labelling

Testing 14 - 15 manufacturer must test before sale to justify claimed
benefits and performance characteristies

Notification 24 -26 a notification and updates must be submitted for
devices marketed in Canada

Additional Data 27 on request, manufacturer must furnish data on:

a) peformance characteristices

b) accuracy, precision and reliability
¢) test conditions

d) other data

Safety Deadline 28 on request, manufacturer must submit evidence
establishing safety and effectiveness before a specified
date

Recalls/complaints 29 - 31 manufacturer must maintain records of complaints,
recalls, and corrective actions and notify the Director

Premarket review 32 - 41 specified new devices require review and a notice of
compliance before sale
Standards Schedules requirements for safety, performance, and labelling of

specific devices

Although the regulations allow the Department to request test results for every de-
vice sold in Canada, it is neither necessary nor possible to review the data for most of
the several hundred thousand products on the market. Priorities must be set and must
be based on the following factors:

1. magnitude and nature of hazard and ineffectiveness,
2. benefits from device,

3. population at risk,

4. magnitude of public and professional concern,

5. qualifications of user, and

6. potential effectiveness of regulatory action.

For devices of the highest priority it is considered necessary to evaluate the test
data before the product is marketed. A special section of the regulations - Part V - lays
down the requirements for premarket review. Products in this category are those for
which most market corrective actions, such as recalls, do not provide adequate patient
safety. Implantable devices are a case in point.

The need for premarket review of implantables was foreseen as early as 1976 when
cardiac pacemakers and intrauterine devices were made subject to this procedure.
Since April 1983 no new implantable devices may be sold in Canada until test results are
evaluated and found to be acceptable. Manufacturers must supply the following:

label samples,

trade name and purpose,

performance characteristics,

material biocompatibility,

sterility,

manufacturing procedure, QC and packaging,

contraindications, and

results of tests, animal studies, clinical trials, or proof of probability of effec-
tiveness in humans.

PRIPARENE
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The submissions received are prioritized into the following categories for purposes of

evaluation:
Category Criteria Evaluation Procedure
A » device failure has a high * full seientific evaluation of

probability of causing death or
irreversible injury,

device failure may require
emergency surgery for repair or
revision, or

materials composition has
unknown pathological potential

evidence of sterility, biocom-
patability, manufacturing proces-
ses, clinical studies, as specified in
guide to Part V

B device failure is not likely to be scientific evaluation of selected
life threatening or cause characteristics affecting safety
irreversible injury, and performance (determined by

the type of device)
device failure requires elective
surgery for revisions or repair, or
materials composition requires
routine biocompatability
evaluation
C device failure is not hazardous but verification of basic evidence of

will cause inconvenience,

device failure will not require
surgical intervention, or

materials composition is well
known and has a good history of
safe and effective performance in
similar applications

tests on safety and efficacy only

The review of the above leads to one of the following results:

Notice of compliance authorization for general marketing
authorization for general marketing valid for

1 year. The manufacturer must submit full
data on safety and efficacy the end of the 1
year period

Modified device notice of compliance

Approval for clinical trial authorization for sale to designated investi-

gators and centers, Valid for 1 year
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Request for further information authorization for sale cannot be granted until
specific information is provided

Reject (Type 1) the information submitted is insufficient for
evaluation
Reject (Type 2) information submitted does not support claims

of safety and efficacy

Emerg‘érncy release authorization for sale of a specified quantity
of a device to a named practitioner for emer-
gency treatment of a patient

Since April 1, 1983, when all implantables were made subject to premarket review,
more than 1200 premarket submissions have been processed as follows:

MS Cv AS UG NS Ss IS
Musculo- Cardio- Alimentary Uro- Nervous Special Immune
Year skeletal Vascular System  Genital System Senses System Total
1983 58 88 2 5 4 120 0 277
1984 68 159 1 6 6 235 0 475
1985 157 198 2 10 4 216 2 589

Review of these submissions leads to the following conclusions:

e a high proportion of performance and safety claims are not supported by ade-
quate tests;

e for many products of new technology, neither the benefits nor risks are fully un-
derstood before marketing;

e the profusion and growing complexity of medical devices have major impacts on
health care, creating challenges and problems for hospitals, health care
professionals and patients;

e the technological capability of many hospitals for judicious procurement, proper
maintenance, and optimum use of devices is inadequate;

e product-related know-how resides with the manufacturer, rarely with the vendor,
thus creating problems for importing countries;

e for new technology, the user is flooded with promotional literature but receives
little information on performance characteristics, limitations, or other cautions;

e there is a need for mechanisms to collect, screen, and exchange device experi-
ence and evaluation results to develop selection and use criteria.
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IC7a. VOLUNTARY AND MANDATORY STANDARDS -
INTERNATIONAL STANDARDS ORGANIZATION

E/A. Bridgman

I should mention at the outset that [ am here on behalf of both the Association for
the Advancement of Medical Instrumentation (AAMI) and the International Standards
Organization (ISO). I would like to briefly deseribe these two organizations so that you
will understand my perspective on medical device regulation and the role of standards.

AAMI is a private, nonprofit association based here in the Washington area. Our
5000 members are people who investigate, develop, manage, and use medical instrumen-
tation. They include clinical and biomedical engineers, technical service personnel, and
other health care professionals from hospitals, medical organizations, government
agencies, academic and research institutions, and industry. While most of our members
are from the United States, we have numerous Canadian members, and 35 other coun-
tries are represented by one or more members. In short, AAMI is an interdisciplinary
medical technology organization, and a leader in the development of voluntary standards
for medical devices and processes. Internationally, AAMI is responsible for the secre-
tariat of the ISO subcommittee on cardiovascular implants.

ISO - the specialized international agency for standardization - is a nongovernmental
organization based in Geneva. Its members are the national standards bodies of more
than 80 countries, including for example the American National Standards Institute, the
British Standards Institution, the Association Francaise de Normalization, and the
Standards Council of Canada. ISO's international standards cover all fields of industrial
activity except for the electrotechnical, which is addressed by the International Elec-
trotechnical Commission (IEC).

I will tell you a little more about the specific activities of AAMI and ISO in a few
moments, but first I'd like to talk about standards in general - what are they, what do
they do, how are they developed. :

In the simplest terms, a standard is a communication tool- a product description that
is the basis of understanding between a manufacturer and a purchaser or user about the
characteristics of a product. Standards take many forms. Some are simply lists of
terms and definitions for a given technological field, others are very specific test
methodologies. The medical device standards developed by AAMI contain both of these
elements and others as well. A product standard offers a means of verifying whether
specified safety and performance characteristics are met, and thus can be very useful to
an agency responsible for regulating these characteristies. It is important to remember,
however, that most of the medical device standards that currently exist are voluntary
standards. The differences between voluntary and mandatory standards must be clearly

understood, and I will discuss this at some length in a few moments.

In the United States a voluntary consensus standard is developed in accordance with
due process requirements established by the American National Standards Institute.
This means that all affected interest groups have the opportunity to participate, and a
consensus of these groups must be demonstrated. AAMI's medical device standards are
developed by balanced committees that include representatives of the health care pro-
fessions, government, and industry. The FDA is represented on every one of AAMI's
21 committees, and frequently offers valuable comments to improve the quality of our
standards.
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