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ABSTRACT

In this study, the standards and the standardizing
organizations of biomedical devices which are very impor-

tant in health~care are investigated.

The regulations ¢of biomedical devices in U.S5.A ,

Canade 7nd Europe countries are described brisfly.

In Turkey, T.$.E {The Turkish Stay Institute)
which 1sg the only organization in standardization ig desc

ribed. The topics for Health Preparatory Group in 1%85-
1986 of T.8.E and the relevant standards until 1984 are
investigated. The biomedical devices and the hospital e
ipment nmanufacturers are investigated. T.S.E Standards

related to medical devices are given in Tables.

Finally,testing procedure on medical devi wrodu-

Y

ced in Turkey and for imported ones are recommended.



SZETCE

Bu ¢aligmada, insan sagligi igin c¢ok Onemli olan

U

biyomedikal cihazlarin standardlari ve standard hazirliavan

kuruluglar incelenmistir.

Amerika, Kanada ve Avrupa Ulkelerindeki biyomedikail

cihaz standard ¢aligmalari kKisaca anlatilwmistir.

Tirkive'*de standarilar alaninda te:x kurulus, olan

v

T.8S.E'nin  tanrtimi ve sadlik grubunun 1984'e dek vyaptig:s
calismalar ve 1985-1986 programi incelenmisgtir, Tlrkiye-
de {retilen tlm hastane donanimi, tip cihazlari ve Uretan
firmalar arvagtirilmigtair. Bunlardan hangllerinin standardi

oldudu tablclar ile verilmistir.

En son olarak da Tlrkiye'de Uretilen ve ithal edilen

tip cihazlary ic¢in test yOntemlerl Onerilmigtir.
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National Electric Code {NEC) which was

National Fire Protection Associa

»

an American National Standard under the

the American National Standards Institution (A

usually is enforced by localities as part

tions for the construction or bullding indu

Regulations : Regulat

promulgated by the government

codes. These rules or regulations are a

aYe doCcuments used

+0 control th

and

most applications of a general

re usually :

—~ T e T e PR
handbooks, and

3 oy S SRS TR S [P oy g
Specifications usually covaey

. . 1 . e s ) i =
technical agr between the procuring activity anc
A T S NN - o by } 5 e, - e
the contractor to o what is and what
will be accepted.
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The two majocr

expected to dou

International Crganiz

~,

the International

et

IS0 0 The I80 was in Lond in 194§
& [ 2~ T - N R U | PN
64 delegat 25 nations met Lo congidear

forming an international standards

organizatio

e

But, since national

‘s work had first oriorit

o 1 . 3 A T on T T T 4 e oy e -
following World War II, only limited interest was

. . 74 o ) Ty Sl O ~
expressed in the 1. By the 1960 s, however,

internationa

prolifer
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importance and with today's concepts during the ascension
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er and of O xeap

pace with the great industrial develo

the West, the standarx

o
i

thely import

t

b

.,
v
)

Iy
?

REPULICAN E

advances,

striving to further the standarci-




41y
- i n e LD - - — 4 . T e D T
adress of the 57 Session of the Grand National Assemby oOf
; 092
Turkey, on 1 1937.

aniex

e .. b pem 4 i~ s o2l - . . g
many counvries, Wit a new concept.

ation organizations such as 180 and

+ ¢ Fr e o 3 ey e ~
Lnéreasing aavance and LIMPOoTrtance

commercial relations, a new

[

YWARDS T

The Turkish

B

up in 19

ae

V.
(W]
o)
Py

N T | P
accomplished a m

law No:132 was published by the arliament in 2

o
N
jay
e
Y

b

b

ot

U
"
=3
s
ot
s
o
e
-
-

[y
-t
2,
=
o~
bt

.L6




the rules and regulations set up by its

all kinds of goods and products as as LoY ethods
and seyvices.

The Institution is a public institution having
Juridical personality and being ad bo
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Examining Standards drawn un within the body of the

i3

Institution or outsi

Standards if found suits

for obtaining a minister

AN

decree for their mandatory implementation

Upcn request of the private and public sectors drawing

up standards oxr

work carried cut in foreign contries,

relations with international standardizatio

and cooperating with them,

Ensuring cocperation with the univer:

Wi

on

jects, setting up avchives of national, and intern

Congtituting laboratori

controlling the implement

out the technical work demanded by the public or private



Training personnel for

standard affairs in th

and seminars for this
Carrving out all kinds

The arrangement of the

nstitution, on

determined by its General

e

Ry

establishing and developing

e country, and conducting courses

-

purpose,

of work and

T

o

o
)
0

drawing up
in order to promote the

high guality and in compliance

se duties of the Turkish
a priority basis,

Assembly and

2.6 ORGANS OF THE TsE

The organs of the Institution that will carry out
these duties are :

1 - The Gene: Assembly

2 - The Technical Board

3 - The Beoard oif Directors

4 - The Inspection Board

5 - The Specialization Beards

6 - The Secretary-General and Staft

The Manner in which these organs are to be formed
as well as their duties and working methods are indicated

.
{7
e
I

details in

LD

"Turk
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O
H
~
©
—
.

ish Standarc



2.7

-

o

LABORATORY WORK AT THE TS3E

The TSE laboratories are in five main groups :
) L

3 ~ Chemical and Materials Laboratory
4 - Machinery and Construction Laboratory
5 -~ Packaging Laboratory

Carryving out the researches connected with the stan

=
of
"

Comptrollers of the Ministry of Industry and Trade

during the execution of the Turkish Standa

vhich

").

is

ad been put into mandotory implementation.

dﬁO”“LorVi in

s

( I
O
=~

= o T TS - ) e i o LAY Yy 4 e
Fulfilling the auty oOf Arbitral

public purchases.

ory examinations and tests

s
Q)
ot

Carrving out the labo

especially connected with the contracts enacted by

the T8SE with varicous firms for the utilisation of
the "78F Mark"”, drawing up the reports thereon, and

enduring the enforcement of the said reports.

Carrying out the examinationsg and tests connected

with the Qualiy Document.
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2.8 MaRK AND CERTIFICATION WORK

The TSE Mark : Paralleil to the implementation in

the industrially advanced countries, in Tuvrkey alsc the

mark denoting conformity with the standawxds is issued by

our Institution within the framework of the provisicn of
the Formation Statute.
The producers and manufactirers, who have confidence

)

in the quality of the food products

and who posseseg adeguate means, apply to the T5E

announcement to public copinion that their nroducts conform
to the standards concerned, and if the investigations and

evaluations carrvied out by tr» TSE auditors yileld positive

[

results, contracts are enacted providing for the recisterad

TSE Mark to be allowed to be put on the said goods. Thus

the buvers who see the TSE mark on the goods arse able to
s ~ e oy £~ M S0 - 3 B oy
buy these fcood products with faith and confidence.
Foreign manufacturers may cbtain TSE Marks for

their products if the goods comply with the relevant Turkish

Standards

Certificetion Work : he duty and authority of

issuing all kinds of certificates arve granted to the TEEL.

-~ Certificates of Conformit y to Standards
=  Certificates of Manufacturing Adeguacy

=~ fuality Certificates

o+
(@]
"

o ertificates of Conformity cial Conditicns

r«:
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These are the orxgans that are auvthorized in the
matter of drawing up and causing to be awn up standards
on various subjects. The presently
working at the TESE are as follows:

. 1. Agriculture Preparctory Group

Z. Chemical Preparatory Group

3. Construction Preparatory Group

4, Bcological Preparatory Group

5. Electrical Preparatory Group

6. Electronics Preparatory Group

7. Enginsering Services Preparatory Group

g. TForest Products Preparatory Group

9. Health Preparatory Group

10. Laboratoeoyy Preparatory Group

11. Machinery Prevaratory Group

12. MetallurgyPreparatory Group

13, Mining Preparatory Group

14. Wational Defence Industry Preparvatory Group

15. Petrochemistry Preparatory Group

16. Petroleuwmn Preparatory Group

17. Processed Foods Preparatory Group

18. Specilal Standards Prep d;a Lory Group

Preparatory Group
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2.10 FOREIGN RELATIONS OF 'TSE

~Relations with International Organizations
-Relations with Regicnal Organizations
o

ilateral Relations

U
28,

b
i
%
o
©

TSE is a member of the IS0 and IEC, the TSE

only organization to represent Turkey in the work on

only organization, the views of which are sought the

preparation phase of international standards, and which
evaluates whether or not a standard being drawn up conforas
to Turkish Conditions and reports it view there on

accordingly,

The TSE is alsoc a full member

o}

£ the Buropean Organis-

ation for Quality Control. [(EOQQC)

2.11 ILIBRARY AND DOCUMENTATICN

The Library and Documcntation Center can provide

through its Foreign Standards

Sales Sevyvice, which is
incorporated in its structure, International IEC and

IS0 Standards, WNational Standards of foreilgn countries

j )

National Standards, Military Standards, the ASTM-API-
ASME-VDE standards of dinstitutions that draw up standaxrds

on

0

pecial subjects, as well as the standards of the
European Bconomic Community (EEC) and the FAO standards

of the United Nations.
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2.12 TIMPLEMANTATION OF STANDARDS IN TURKEY s

The application of Tur
drawn up and published by the TSE according to definite

methods, is optional in principle.

Upcn propcesal by the T3E, the ministry concerned
rendexrs the standar
on the basis of Statute No 132 by taking into consideration
the economic policy of the Government as weil as the control

ogsibilities, and conformity with such standards by all
r o4

those concerned acguires a mandatory character.

Voluntary Compiance to TSE standards b

can be obtained from TSE by a certificate of conformity to

Topics for Health Preparvatory Group in 1885-1966

The list of standards related to bicmedical eguipments

1)

and supplies until 1984 lg gilven in Appendix 3



ITT. INTERNATIONAL STANDARDIZATION

FOR MEDICAL DEVICES

3.

l...J

IEC (INTERNATIONAL ELECTROTECHNICAL COMMISION)

IEC is the organization responsible for inte
standardization in the electrical and electronics

IBC was formed in 1904 as the result of adoption by

Chamber of Government Deputies at the St.Lois Interna

Electrotechnical Congress of the resolution: "Steps

be taken to secure the cooperation of the tect

@
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o

o
&
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¢

cf the world by the ap
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sion to consider the question of the standardization

the Nomenclatuxe and of Electrical Appavatus

Machinery” The IEC is presently composed of 45
Committees that collec¢tively represent some 80 % of

world's population that produces and consunes 95 %

!
:\

representative of all electortechnical interests in

Lds

L5 .

National Committees are expected to be fully

their

rnational

regpective countries. - These interests include manufacturers,

users, trade associations, government and the academic an

engineering professions.




The work of th

Committees and their

developing standards

A

technology. t

ot

were active practica

-~ i

e IEC is carried out by the Technical
Sub~Committees, each respeonsible for

for a well - secter Of ‘
January 1983, 205 such Committees

4 2
i

A

-
~

1y all

The IEC standards are widely adopted by the men
of Natiopal Commitiess as the basis of thelr naticnal
electrotechnical standars so far as local customs and
conditions permit. They are also gquoted in TS
specifications and by users, instance, when calliing
for tenders. This widespread adoption facilitates inte na-
tional trade in the electrical and electronic engineeving
sectors.

The IEC works in close Co -~ operation with the Is0.

IEC documents are called reccmmendations, not standards
They are processed, published and scld in much the same
manner as IS0 documents,

The IEC Technical Committee ©2 on Electrical
Eguipment Used in Medical Practice is committes
concernad with medical eguipment.

The IEC 62 has four major subcommittees:

1. IEC SC 62
2. IEC SC 62

W
!

IEC &8C 62

A Common aspects

B : X ray equipment

C : High ener and nuclear medicine
J gy ,

D : Blectromedical eguilipment



Subcomittee SC 62 D,

= el
Blec

the IEC has adopted an approach to its work

tromedical Equipment,

L.;,ii»

A
wilas

on restrictive requirements for safety issues, wh

leaving performance to a disclosure approach.

3.2 CLARIFICATION OF THE TYPE, PURPOSE AND CONTE
STANDARDS PREPARED BY IEC SC 62 D

o e
CUBES

=
o

The first y types, of medical

edqu ent, and as necessary, to write performal
which would require the disclosure of perform

fied way. Test methods would be

that the manufacturer could be tested in a
Three types of IEC standards for medic

uipne a ecognized. These are:
1, The General Standard - IEC 601 - 1:-

Part 1 which

genelr

al reguirvement

the safety of medical electrical eguipment an
basis for the special safety requlirements for

specified in Pawx

Part 2

N
)

Standards

601

ticu

minim v reguireme for =
particular type of medical cal equipment and must

read in co

njuctis

which, are supplemented or amended

Particular Standard which is Part 2 of

requir

necessary

Tme
el N

emants
Dy

601,

-3

[
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The requirements of a Particular Safety Standerd take
cedance in the case ¢f the eguipment concernad, over

those of the General Standard.

A Part 2 standard is concerned only with safety
and it should, therefore, contain only those requirements
and compliance tests deemed necessary to ensure the safety
in use c¢f the particular type of equipment covered by the

standard. In addition to any necessary amendments to

the basic sa

&

t‘w

fety requirvemenits of the General

Particular Safety Standard must also specfy Llimits fox

those performance parameters that directly affect

e.g¥., the maximum allowable charging time of & cardiac

defibrillator. These parameters directly affect safetvw
that a manufacturer's disclosure alone is asg

Performance parameters which do not

safety, e.g. , the band width of an ECG record

Mas<
not be specified in a Part 2 (Safety) Standard. If

necesgsary they must be specified in a Part 3 of

3. Particular Performance Standards (IEC 601-~3)

h

&
ot

The rate of development in medic

equipment is so rapid that a draft standard which inccr-

porates rigid

oksolete before it can be published. Thervefore a Parvticularx
Performance Standard (IEC 601 Part 3)should norimally not

attempt o gpecify minimunm  levels of performance but should

Oy
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regquire the manufacturer to disclose the periformance of

the eqguipment in a specified wayin order that users,

manufacturers and test authorities alike may have a common

understanding of the paratemeters concerned

A part 3 Standard will specify the terminology
and definitions applicable to a particular type of
medical electrical eguipment and will also specify tests
in order that a manufacturer’s declared performance

may be tested in a uniform an acceptable way.

Performance parameters which directly aiffect safety
must not appear in a Part 3 standard but shcould be

gspecified in the relevant Particular Safety Standard

IEC 8C 62 D has also adopted the practice of including

rationale in its standards. IEC standards for medical
electrical eg r. lcular attention to mardatory

application 1t
reference, into the regulatory systems of majior Buropean

countries,

The Technical of the IEC are gilven

in Appendix 5.

The Medical Device Committees of IRC are given

iven in
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Appendix 7.
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IV, THE MEDICAL DEVICE REGULATIONS

&

FR

in Canada, enabling legislation to prevent the

sale of hazardous or ineffective medical devices has

hct. According to the act, 1t is an offense to sell
a device that is unsafe when used according to
instructions; that does not perfiorm according to claimsj

~

or that is misl: contaminated or not in compliance

. These powers. .were used in

to cope with specific device concerns.
In 1974, however in recognition of the increasing impor-
tance and complexity of technology in medicine and the
or a formal device program, the

ith Pratection Branch of the Department of MNational

Health and Welfarxe

cablished the Bureu of Medical Devices
in the Environmental Health Directorate. In Sentember

1975, the Medical Devxceb Regulations

Ui
g
;Lz
®
T
o
Ul
i
T
or

becific reguirements. These regulations reguire a

facturer or vendor of a device to inform (notify) the bureau

o]

O
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o
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regarding what is sold to ensure that the product
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test results supporting basic performance and safety

aspects ¢f the device. Records of all problems reported .

and of c¢orrective action nmust be maintaned, and

oy

the bureu must be informed

The bureau's notification files contain information

-

on mere than 275.000

:
i
=
e
1
bt
4

CUXYre available devices, as well

K,

as on a very large number that are no longer scld but

are still in use and occasionally modifie

Q.
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¥
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bureau activities can be grouped under three headings:

premarket review, standards, and problem resclution .

On Octokher 7, 1982 , the Medical Devices

were amended to prohibit sale of a new

uniess a Notice of Compliance has been isgued for it.

To obtain a Notice of Compliance , a

must  gubmit for evaluation data establisghing the safety

and effectiveness of the new device. The bureaw has issued

‘1:
[N
)

a guideline to aid the preparation of such zubmissions.

A notice of Compliance does not signify

provides

f
o3

surance that appropriate tests demongtre

fu
]

reasonable probalibilty of sarety and effectiveness in

humans have been carried out. A list of devices that have

received Notices of Compliance will be published annually

to asgsgist users.

The standards vork of the bureau serves to devalop

( b}
ot

-

erformance and safety reguirements and fd”tlnq capability



Mandatory standards may be prescribed to carry out the

“provisions of the Food and Drugs Act.

Standards are developed in colloboration with
national and internaticnal agencies, manufacturers, and
health-~care personnel. Mandatory performance or disclosure
standards are in force for contraceptive devices, cardiac
pacemakers, portable emergency oxygen inhalators, evacuated

blood collecticon tubes, disposable insulin svringes and
; £ 2

current limits in electromedical devices. Standards are

being developed for incubaters, sphygmomanometers, anesthesla
systems, gas outlets, ozone-emitting devices, color coding

ten

of medical gas handling devices, hospital cribs and

n vitro diagnostic products.

regulations and

e
[on
[$]

criteria documents are also issued for the guidance of
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Y - THE STANDARDS FOR BIOMEDICAL DEVICES IN THE USA
5.1 INTRODUCTION
Activity in medical device standards has accelervated

rapldly since the late 1960s hecause of an Iincrease the

Food and Drug Administration (FDA). In the voluntary area,

the American Society for Testing and Materials {(ASTM), the
American Dental Association {(ADA), and the Assccilati

for the Advancement of Medical

been the principal organizations concerned with medical
device standards. AAMI is a recent entry into the

arsa while the other two organiz

W

tions have been in

h

ITOY years.

As the interest

was stimualated in the medical

device area, the FDA responded by catologing the various

~
Q
T
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ot

at medical devices and samian-

P

standards programs dire
nially publishes the Bureu of Medical Devices Standards

Survey: Eoth a national and an international editi

published yearly in July and January respectively.

-3

he NFPA and Underwrit r's Laboratory (UL) standards

activities have received widespread attenti

(W9




becau

in

the adaption in many localities of the NEC which is

developed under the auspices of the NEPA.

f

{‘h

mffort

0

medical devices in the USA ar

e divided betweern government
and voluntary agencies. Standevds efforts by woluntary
organizations have been fracmented and did not become

moijor force in the mecdical device standards area until th

early 1970s. In a few areas cooperative efforts between

L.

the gowernment and voluntary organizations evolved. The

Voluntary Product Standards Program of the NBS is one

such example. A full-time dirccto

r and technical statff
at the N aterials and eqguipment. The

American the ANSI Dental

Committee have been actlive since the mid-1960s developing

ANSI dental standards.

5.2 U.5. GOVERNMENT ORGANIZATIONS

The governmental agenci proegrams for me

)

1. The Bureau of Medical Devices within the I'DA
is responsible for the development of medical device and
invitro diagnestic preduct standards and their promu
as specified undur PL '94-295, the Medical Device Amendme

of 1976 to the Food, Drug and Cosmetic

o
0
t

e of the listing for certification by the UL and by

to develop standards and specificitons fox

i
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2. The Bureau of Radiological Health, also within
the FDA, is responsible for adminis telwng the Radiation

and Control for Health and Safety Act. PL 5602,

In medical field, X-rvay egquipment, laser devices ultrosonic

eguipment,

3. The Federal Communications Commission {(FCC).
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and ultrasonic devices

fall under the ‘jurisdiction of FCC.

=

4. The Cccupational Safety and Health Administration

(OSHA) of the Department of Labor facuses on safe working
conditions for hospital employees.
5. The National Bureau of Standards (NBS) provides

6. The Veterans Administration (VA} primarily
establishes standards for its purchasing of biomedi

instrumentation.

5.3 TRADE ORGANIZATIONS

The primary organizations are : The Pharmaceutical
Manufacturers Asgociation (PMA), The Health Industries
Manufacturers Association (HIMA)}, the Scientific Apparatus

Manufacturers Assoclation (SAMA), and the Conpressed Gas

Association

[
et
-3
o]
i
o
G
H
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izations play a useful role
in consolidating and providing a consensus of the manu-

facturers' wievpoints on various stardards and activities
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FESSIONAL ORGAWNIZATIONS

1

Various professional organizations play a role in
the development cf standards. Such organizations as the

American College of Cardiology, the American College of

Surgeons, and the American College of Neurosurgeons have

committees that deal with medical device standards.

These organizations primarily provide participants to

L

voluntary organizations such as ASTM and AAMI.

5.5 FPEDERAL PROGRAME

The medical device standards and specifications

activities sponsored by the federal government are

1t

extensive. They represent the largest standards e:

fort

-

in the nation under a single organizaticnal structure.

However, federal efforts are not a single program but

0

o
o
n

ist of a variety of seperate programs within diff-

erent departments, acgenciles and military commands.
The agbuz§b% that are active in the medical
device standards area incluce (VA)] and the FDA. The

»]

0
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rs

I

onnel Supply Certer ({(DPSC) is the largest

purchaser of medical devices within the government and
prepares a majority cof the specifications and

used in its procur ement activities.
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5.6 STATE AND LOCAL GOVERNMENT

Some of the most prominent examples used in this
area are the Unterwriters Laboratories Inc (UL} lislting,

the NFPA and other independent laboratory evaluations
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s or existing Americal National

UL conducts testing and evaluation prog which

result in listing of the dev.ce in accordance with
standards that it develops. For biomedical eguipment UL

o

standard 544 (for safety of medical and dental eguipment).

NPPA standards in the medical field usually are

facility-oriented, but in some cascs can involve speciiic

medical devices. The following NFPA standards are appliczble

in the health care field.

1. ZInhalation anesthetic standard NIFPA 564,

standard NFPA 56B

7

ventilation, etc.

3. Essential electrical svstems standard HFPA 764
details safe practices for hospital electric power, wiring,

and emergency powoer.

4. FElectricity in patlent-care facilities standard
NEPA 76B-T recommends safe practices for hogpital elec-

tric wiring, installation, electrical appliances and

inspection.



o

. High-frequency electricity in health-~care
facilities standard NIFPA 76 C, presents safe practices
for use of electrosurgery and diathermy eqguipment. Also

there are some other NIFPA ho:s

J i

wital standards available

from the NFPA.

Canadian Standards Assoclation publishes series

)

{t}

of codes that cover subjects similar to those of the NEPA.

Laboratory evaluation : There are various laboratories
throughout the U.S. that test and evaluate medical
devices. Many states have rules that apply to purchase

by their state hospitals. In addition, many states have

[ 431
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adopted requlations applicable to medical eguipment.

5.7 STANDARDS FOR THE OPERATI
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The Joint Commcission on R‘C“OJltJtLOn of Hospitals
(JCAH) establishes standards for operation of hospitals

Hospitals that volunteer to ke accredited reguest on

accreditation survev. Thev are expected to meet the
standards set forth in the Accreditation Manual for

Hospitals (JCAH, 1976). Compliance with standards is

.

assessed by statements given by hospital personnel,
documentary evidenc answers to detailed guestions,

and on-site observations bhy surveyors.
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5.8 RADIOLOGICAL REGULATIONS

to

Radiological regulations can be c¢lassi in to

(1
ol

i

three general groups : federal, state, and professional

et

hodles

u’)

¥
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5.8.1 Federal regulations

The applicable sections 0f the Code of Federal
Requlations is title 10 for the Nuclear Regulatory

Commission rules on isotopes sources and titlie 4Z for

b

o}
=

the Food and Drug regulations concerning X-Ray machines

and electron accelerators {Code of Federal Regulations.

1977). An additional source of guldance are the Regul-

atory Guides published by the Nuclear Regulatory Commission

{U.5., Nuclear Regulatory Commission, 1977}

5.8.2 State Regulations

Generally the sta
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‘ederal regulations.

Examples are the JCAH (1976}, Naticnal Council on
Radiation Protection {1977), International Council on

Radiation Protection {1977} and the Internaticonal Commission

on Radiation Units and Measurements (19773 .
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5.9 GOVER
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NME DEVELOPMENT OFF STANDARDS
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The key organization for the development and oromul-
gation of medical device standards is the Department of

5 a1

iealth, Bducation and Welfare, FDA, Bureau of Medical

et

Devices.

Under the medical devi ¢ am

©

ndments, three device
classes are established for the control of devices intended

for human use {FDA, 1977). Clas I is considered general

control {controls at the lowest level} and applies mainly -
to provisions reflecting the labeling of a device,

registration of device manfacturcrs and the keeping of

~

records and reports. The next higher class of regulatory

formance standards. If the provi

control is Class 11 perx

s}

of Class I are not sufficient to provide for the safaty

and efficacy of the device, it is placed under Class I7

“ormance standards. The hichest regulatory control

class is Class III

83

levices must undergo premarket approval prior to beling

placed on the market..
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VI, THE MEDICAL DEVICE REGULATIONS

N ey 17

IN BEUROPE
6.1 INTRODUCTION

The Medical device industry in Europe is today

confrented by a perplexing variety of rules, regulations,
laws and requirements, some on the status, some in drafx,
gsome still in the minds of thelr sponsors. The purpose
of this part is to bring the readexr up toc date on spegific

regulatory developments in key European countries, to

examine the extent of and constraints upon Industry- govern-

ment interactiocon in some of those ceountries .

Eurcpean Regulatory Update:

In certain significant modifications are
being made in the regulations affecting a number of medical

device categories.

6.2 FRANCE

Since 1950, France has had a system of homoclogation

(offical approval) for medical technical equipment reimbursed

e



by its Social Security system. Until recently, approval

had been granted by an interdepartmental commision. There
were various product-specific reqguirements, specifization

and procedures for testing stipulated by decree 0r norm.

On January 5, 1983, an entirely new scheme was introduced.

o]

It is not vet clear how the details will be worked out,

but the interdepartmental commission has been aboeclished and
a National Committee of “Homologation has been created with

s}

in the Ministry o

:'j"
e
[y

Health. This committee

sibkility for the approval procedure. Five subcommnittees have

been appointed to oversee the categories of imaging, opsrating

5

theatres, atificial organs and prostheses, anesthesia and

reanimation, and diagnostic equilpment and monitoring.

drawn from the minitries, hospitals, and Universities have
been named to these subcomimmitees, which are charged with
defining the detalled homologation procedures

The primary contact for suppliiers and

will be the Centre N

{CNEH), which is responsible
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dossiers submitted and carrying cut the technical testing.
In addition to these tests, manufacturers will be obliged
to undertake clinical evaluationsg in designated French
hospitals, as well as to incorporate compulsary gquality

controls into the manufacturing process.

The two key laws in West Germany are the Drug Law
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of August 24, 1976, and the Law on Technical Egquipment

and Devices of June 24, 13968 as amended August 13, 1979.

7

The Drug Law, which is administered by the ministry of :
Health, cconcentrates on the safety and efficacy of drugs

traded in West Germany and has only limited application
to medical devices. However, implantables are brought
within the scope of the legisliation once they are actually
implanted. The Ministry of Health has statutory responsi-

LCA

bility when problems with such products are rveporied and

corrective action is necessary. This law may be extended
to cover medical devices at any time by ministerial action

through a statutory order.

Section & of the Tecnnical Eguipment and Devices

Law, amended empowers the federal Ministry of Labour and

ocial Welfare to stipulate in a statutory order that

chnical appliances for medical use ma e brought intc
te ical appl r medical use may be brought into
circulation or be exhibited only if they comply with

certain reguirements or conditions. Under this provision,

Hv

a Statutory Order on Satfety of Technical Appliances fox

2}

Medical Use has besen unjhdnbl in draft (Referentenentwurf,

November 20, 19%81) This crder concentrates on power—

D
&
driven, including ultrasonic Doppler flow meters, electro

and phono cardiographs, blood pressure meters, defibrillators,

i

appliances for intravascular examination and contrcl,
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or the diagnostic and therapeutic stimulation
of nerves and muscles,; electroconvulsive - therapy appliances

photo and laser coagulators, high-vressure injection
4 I

Cyrasurgery appliances, infusion and syringe pumps, per-
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incubators,; pacemakers,
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i

dialysis appliances, hypotermia appliances, heart /lung
achines, laser surgery devices, and blood f£iltration devices.

3

The order sets forth general reguirements with regard

to the constyruction of al

b
iy

affected medical appliances.

A design peymit, granted by a state -~ approvec
test house (TUV) , is reguired before the products can be
marketed. There are also special training and safety
regulations derived form the Industrial Code that apply

to the operators of such medical appliances The respon-

i
i LoD

sibilty for establishing detailed technical regulations

Lada

-

implementing the provisions would be delegated by a committee

[0

to be established under the order to subcommititees of experts
to be appointed for each product area. The draft orcer

is ewpected to be formally laid before Parliament during

{D

ffective date wou

65

the gummer of 1983. If adopted it
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basic law on medical devices, possed in 1927,

has developed around products in contact with the blood. Th

O

Italien Minlstry of Health, through its pharmecegtical
.division, is now completely updating and overhauling the
legislation. It is proposing a twotier approach of an overall
regulation for medical devices and detailed standards or

norms to be established fovr particular products. Under the

proposed Medical Devices Law, products would be divided into

4
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groups, and compliance differenc group~ specific rules




I
[$3]

with regard to registration, controls, product modifi
cation, and so forth would be required before a Licance
would be granted allowing the sale of a medical device

A G

6.5 THE NETHERLANDS

Historically, the Duteh government hasg taken
a very pragmatlc approach to medical device legislation

based upcn a recognitlion that the cos

i
('T

s to scciety of
government regulation often outweighed the benefi
Nevertheless, this relatively regulation-free envivonient

for suppliers and manufacturers is. now kelng changed

“"ﬂ

Effetive January 1, 1984 new producers contyolling sterile

medical produc
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re introduced. They regulate stex]
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zation processe
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, both in the hespital and by the supplierx

or contractor , and trade (including " a. reguiremént

that suppliers of sterile devices be licensed). It is

the intent of the Ministry of Health, the responsible

avthority, to build up a data bank on suppli
ruducts by the registration scheme to be established

under the new proceﬁz‘res.
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e unlogue nature of the British Naticonal

reguiations

M

Health Service hasg dictated the development of
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affecting medical devices. In contrast to the approach for
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drugs and medicines, which reguires full premarket evalu-

H
1

e

Ea.
[

on under the Medicines Act of 1968, the Department o
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Health and Social Services (DHSS), through its sclentific

and Technical Branch, has chesen to exert its authority

indirectly through the purchasing process and through it:

influence on decisions made at the hospital level. In
mid- 1932 DHSS instizuted voluntarv good Manufacturing
Practices GMP s as the cornerstone of 1lits regulatoxy
centrol of manufacturers of medical devices. A “Guide

to Good Manufacturing Practices" is availlable, written

in terms of broad principles, expanded notesg and claxifi

&

tions can also be provided according to product. DHS!

has alsc established a regilstratiton scheme for manufactar

since it is thev who wust implement the GMPs

aims of this under taking is similar to one of those of

ed for sale in their jurisdiction. Should the current
voluntary scheme prove 1lneffective , section 104 of
the Medlicines Act provides for residual authority to
extend that statute to medical devices as well.

It should: be remembered that other nations. al

50
have recently introduced regulations concerning medical
devices {(an example 1s Norway.), and countries such as
Spain Sweeeden have revived thelr inteyest in seeking co

with regulations that have been on the statute books fo

some time.
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Vil. PRODUCTION OF MEDICAL EQUIPMENT IN

7.1 A SURVEY ON MEDICAL PRODUCTION IN TURKEY

A survey is carried out on local production

O
o
Pt

medical eguipment and instruments in Turkey. This

survey indicates 26 manufacturers for medical eguipment

in Turkey. Out of this 26, 8 are related in dentistry

equipment, such as: Teeth units and sets’ , dental prothesis
T oy A — o ey ey 1 - 2 T
laboratory, mpressoer, dental chairs, denta
The remainder 18 companies are producing mos

gynecological and surgical tables, disposable materials

acturers is in TABLE L.

Turkish Standard and their manui

The adresses of the companies indicating their

production are in
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TARLE 1

The medical intruments and hospital eqguipment

manufactured in Turkey , the ones that have TSE

b

Standard and theilr manufacturers:
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1. * Teeth units and sets 9, 1i, 25
Z. Dental X-ray units 6, Y
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Dental unites, arm chalrs, elevators 6, 9, 21, 25

4. Aerator 21, 25

7. Aspir

1

tor 1, 15, 21

8. Crescoire ' 15, 21
9. Cupboard system for dentistry 23
10. Dental prothesis laboratory 19




Vacuum extractor
curette system
Svringes

o’
jof)

Gynecological an

Hospital beds

anufacturer No:
{Refer to Table 2)

vacuum
1
10, 14, 17, 20
surgical tables 12, 23, 25

Upholstery for hospital use 12, 23
/ Cupboards 12, 23
Lightining sys 1S 12, 23, 25
Tracticn tables 4
* Disposable materials for hospitals 10, 14, 17, 20
Laboratory diagnostic reagents and
chemicals
Medical Plastes 16
Uninterruptiiole power systems
for hospitals wiich cannof
tolerate any power interruption
* Microzcopes
Crygen tents
Baby cots 4
Dry air stelizerxr
* Some sorts of surgical instruments
Springhose 15
X-ray surgical aspirators for -
surgery |

Myth licht



31.% Laboratory glassware

iF

{

£

Manufacturex
{ Refer

[OF]
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Nos
to Table 2)

and glass
tubing for pharmaceutical uses
Vacuum bottles for

Stainless steel variteties

hoxes

Silk, linen, braided ar monofilament
synthetic suture.

Bed sore prevention system

Baby incubators

ECG monitor with reccorder and heaxth

rate meter (Heart-beat monitor)

ECG monitor with blocd

)

Coronary care systems
Various types of bed-side monitors
High freguency surglcal unit

Artifical kidney machines (Hemodialysis
unit) solitonsg, coils and sets

Parentereal ~ions in PVC bags and

peritoneal dialysis sclutions

Acupuncture devices

Physical therapy eguipment accessories

Ultrasound therapy device

A

Ethylen

3 oo o e I B
oxide gas steriilier

Diadynamic therapy c
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Manufacturer No:

(Refer to Table 2)
Acceszories for electrosurgery 2z
Sphygmomanonmeter s
Blectrodes for ECG 2
Spectrophotometer 3
pH - meter 3,22
Laboratory and clinical centrifuges g
Autoclave
Humidifiers
Stethoscope
Cathater
Gama counter 7

Rotatorx 7

Reflectoxr 15, 25
Opthalmic unit 3
Pyrogen Test 3

Plame Photometeary 3



The medical instruments and hospital eguipment

manufacturers in Turkey and their productiocon:

BICAKCILAR, Tabbi Cihazlar San. ve Tic. A.S.

Merkez : Yenceriler Cad. 44 - Carsikapir/IST. Tels 5257624
Fabrika : Keresteciler Sitesi - Merter/IsT. Tel: 5844851

1.1 Vacuum Extractory
- Vacuum bottle : 1,5 L , 2=
~- Vacuum Power - : 0-700/740 mm Hg

exr

ot

1, foot pedal control

o

-

- Mobhile

{

~ Contrclling vacuum by monometer

- Fully-automatic

1.2 Vacuum Curettage System

.

- Vacuum control by monometer

5

- §,9,10,11,12 mm vacuum curettage point

w0

- Vacuum power : 0~700/740 mm Hg
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Portable

monophase ele

- Vacuum Power : 0-700/
- Vacuum bottle : 2L, 2
~ Weight : 35-50
-~ Foot -~ pedal {on-off)

1.4 Continiocus, intermittent

1,5L bottle, 0-

- Controlling vacuum by

- Continious cperation,
1.5 Bed sore prevantion g

-~ Bed : 73 % 195 cm,

Weight :

Aspirators

motor

ctric

740 mm Hg

Agpirator

15 mm.Hg vacuun power

monometer

Auto on/off interval

- Gas controlling : 0 ~ 15 L/min
-~ Monometer, security valve, O, humidif
1.7. Vacuum bottles for central system (3-1,5

2. BULBUL Medikal
Sehit Tedmen Kalmaz Cad.
Tel: 241778

PRODUCTTION

2.1 Acupuncture device
= 2 and 5 outputs, 3

Also with battery

egquipme

channel

nt ( for heart -
Modern Garsi 3-417

freguency

silver and galvanic

(220V,

iung machi

n

ANK.
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flowmeter
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Physical therapy eguipment accesscries

- Electrodes, coaxial cable, disc,rectal , rubber band

&

ECG accessories

!
=
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tal electrodes, rubber band, ECG paper, patient cable

KOL Endiistrivel Xontrol ve Otomasyon Ltd. Sti.

- Digital display rance : 0.00 - 14,00 pH

P . S d ey e b ot T [T o] 3 v AT e )
- Zan be used as ionmeter with spesific ion e.ectrode

- Unipolar bipolar use, audioco-visicon alarm

~ Blend cut use (cutting and coagulation)

- Different volume for cutting, ccagulation and bipolar

output ;
Fetal detector
- 8 hours of non-stop operation (chargeable)
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3.4 Ophtalmic unit (Cyro device)
- CO5; and nitrogen tubes, too short defrost time
- Able to operate at (-70°C ) )
- Analog and digital display for showing temperature

and gas pressure

(W8]
wn

Pyrogen test
~ Electronic and digital thermometer +to detect pyrogen

in rats by rectal thermal change

3.6 Spectrophotometer - (Spectrokol 100 D)
= A= 340- 910 nm ( single beam)

- Detector: Wide - range photo dicde

3.7 Ethylen oxide gas sterilizer - (EC 45)

-~ Auvtomatic heating and time control, vacuum processes

~ Ventillation unit makes possible to seperate gas from
the material
3.8 Flame photometer - (Flamekol 1)

- Operation with propane and likid - gas

- Digital display reading for sodium, lithium

4. MEDA - Atakan Cad. 15/2 anayi/ANKARA
5. PETAS~ Profesyonel Elektronik San. ve Tic. A.S

71. Sok. 21 Emek / ANKARA Tel: 137850

et

Sube: Barboros Bulw.,
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PRODUCTION

5.1 High freguency surgical units - (400 s)
- Output power = 400 W
- Blend 1: 320 W, Blend 2 : 240 W, Blend 3: 120 W
- Audio ~ visual alarm , Weight : 25 kg

~ Dimensions = 45 x 19 x 38 cm.

~ Bipolar coagulation = 500 Hz

AL

- Operating frequency cutting/coagulation= 1000 k¥

4

~ Bipolar coagulation remcte control delavs 2 sec.
5.2 Ultrasound therapy device - (Model Petson 200)

-~ Audio output frequency

il

1000 kHz*50 kHz

~ Audio output power = 15 W

- Automatic time control= 0-15 min

- Qutput power intensity = 0,2/0,5/1/1,5/2/3 MmLL/Lm?

- Electrical energy consumption = 40 W, Weight =

p ’ 3 = 5 kg
5.3 Diadynamic therapy device - {(Model Petdin 101)
- Diadynamic oulput current = max. 20mi
- Galvanic output current = max. 10m A
- Automic time control = 0~15 min
- Different diadynamic current waveforms.
5.4 Galvanic - faradic therapy device (Model - Petgal - 200

- Galvanic output current = 100 m A

o)

-~ Faradic current - 100 m

£y

- Total slectrical consumption = 50 va

-~ Different galvanic and farvadic waveforms.




5.5 Interdifferential current therapy de

- 2 modes vacuum units and current gen

-~ Power consumpition = 250 VA

- OQutput current 0,75 mh

=~ Weight= 35 kg, various accessories

- Current formse = 0-100 Hz manual and
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- Portable with recorder and memory

H

BN

autom

7 o -

eYraitor

- Input Impedance : 20§, non-fade display
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250 beat/min

~ Heart beat measuremen. yangez 20 -
~ Scanning and recording rate = 25 - 50
- Patient leakage current = 15up (rmg)

-~ Derivations=z CaL, I, II, III, V, AVR,

o

- Electrical power consumption = Max

-~ MNickel - Cd. , 12v, 1.8 A/hour
5.7 Complete coronary care systems
- Bed side monitors {2 channel,., with

- Central console and accessories
/

- Varicus monitors (with recorder,

systolic, diastolic and average

6. RONTGEN -~ Elektromedikal

Koll.
Hilrrivet Tepesi, Dr.Cemil Bengl Cad. 33

PRODUCTION

50

Dental chair, X -

20

mm/sec.

MEemnory )
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7.

SESA ELERTRONIK SAN. wve Tic. A.5.
Mithatpasa Cad. 24/5 Kizailay / BANKARA Tel:

PRODUCTION

Gamma counter , pH meter, centrifuge, rotator

MELERI IMALAT VE

Kumrular Sok. 26,/2 ANKARA Tel:302208 Tlx:=4922
PRODUCTION
Laboratory and clinical centrifuges, ovens

DIS DEPCSU TIC. ve SAN. A.S.

Saray 9/B Beyazit/ISTANBUL Tel:

10.BADEP TIBRBI ALETLER SAN. ve TIC A.Z.
cigekpazar:,Yeni Is Hani 6

}...)

1402558

F 49

s )

and incubatoxr

Pasajzy
25

Hamalbagi Cad. 10 Galatasaray/IsT. Tel: 1490870
12.00GU PAZARLAMA VE SATIS DEPCOSU KOL.STI
IgT: Millet Cad. Ozbek Sileyvman Rf. Sok. Aras
Findikzade/I8T.
RZURUM: Beledive Is Hany 8-9 Tel:111 31, 133
13. DOGSAN Cerrahi Dikis Malz. Fb.
{DoJu Ecza Deposu A.5.)
Gazipaga Cad. TRABZON Tel: 110 10/11 Tix: §
Mollagiirani Cad. 12 FPFindikzade/IST. Tel: 52
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15. KARYER DIS HEKIMLIZT ¢
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Mirmiran Sok. 16 - Dolapdere/isT Tel: 1504892

16. SEDKO Bant—~Kozmetik San. ve Tic

Ziva Gdkalp Cad. 19 Maltepe -Kartal/IST. Tel: 2520295

17. SET

Akarcasa Sok. 20/2 Kasimpasa/IST. Tel: 1505181

18. siTaMm TicC.
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iranfil Sok. 30/6 Kizilay/ANK. '

Fab. Esenboga Karayolu 26 Km

19. SCMADENTA Protez San. ve Tic. A.S.

Mete Cad. 30 Taksim / I87T. Tel:1440204
20. TIBSET Steril Taibbi Aletler San. ve Tic.A.S5.

Kasimpaga Akarcasi Scok. 20/2 Kasimpaga/IST. Tel: 15061

2. TEERMIL SAN.

[we}
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- vy PR T & - )
avir Sok. 37/A Harbiye/IST. Tel: 1487

L
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22. NEL Nilkleer Elekitronik A.S.

Siimer Scok. 42 ANFARA Tel: 301510 Tix: 42229 nel ir
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GALERI TIP Tibbi Teknik Cihazlar Tic. A.S.

IMC 1.Blok 1426 - Unkapanai/IST. Tel: 264679

Dy ,ALTUN Tabbi Cihazlar Uretim Tesgisi

Ciftlikkdy P.K. 107 vYalova/IST. Tel:4102

BKE Tibbi - Teknik Cihazlar San. ve Tic. A.S.

Anadolu Cad., 37 Salhane/IZMIR Tel: 162689

CAM PAZARLAMA A.5.
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7.2 STANDARDIZATION AND QUALITY TESTING FOR BICMEDICAL

SVICES IN TURKED

In the Turkish medical market there are more than

[ep
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companies. Appreximately half of them maenufacture

Ji

nd oduce health-care devices. The others are lunporters.

They are the representatives and distrubutcrs of foreign

companies. Two different recommendations can be made: One

pil

for the import devices and the other is for the devices

manufactured in Turkey.

1. For the import devices, IEC Standaxrds night be

recommended., There is a list of some in Appendix: 2

These can be provided " BU~-Biomedical Engineering Institute

Documentation Center " And the Appendixes: 10 and 11 are

the examples of IEC Standards. In instances where interna-

tional standards national standa

Y

international standards enhance import of thege -5 tO
the country. 1In cases where national interests differ from

the international standards

to foreign market entrv.

The IEC prepared an 1
601~1, Safety of Medical Electrical Eqguipwent” This was
issned in 1977, and many countries have now adopited 1t ag

their natiocnal reguirement. DBut

problem for the recommendation here: Development of an

L:

nt rrét
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al standard is a very slow procedure Health

technology is changing rapidly. After a special stand
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dg create bar:
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the device complying with this standard may be
obsolete. An if a country has to import an obsolete medic
equipment because 1t is in compliance with international

standard, purchase cost of the product should be lower

. Recommenda 1on for the devices manufactur
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The situation for the bicmedical devices
manufactured and their standards is in its initcial stage.

The Turkish manafacturers mostly produce simple dental

§

equipments, laboratory chemicals and upholstery and

sable

4]

for hospitals. Only a few companies manufacture

potentially critical devices. And these don't TSE

NMow, it's recommended a legal basis for the control
and tecst methods e critical devices. And this

experts drawn f£from the T8E, Health

Ministry, hospitals ant universities

of medical devices. Due to health safety, Turkish standar

on the following products can be tested by

until TEE Standard is developed, The fcollow

ng products

are:

2. BECG Monitors
3. Blood Pressure Monitors

o

. Sphygmomanometers
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Most of the gualitative and quantative tests for the

medical devices can be carried out in the laboratories

of the Biomedical Engineering Institute in Bogazici University.

S
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nce most of the test apparatus and supplies ave

including the relevant personnel.
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devices are as follows:

1. The gualitative and guantative tests of BABY INCUBATCRS

i ©
te b o

I. Qualitative Tegts:

2]

1. Chasgis / Housing 12. Pilters

(W8]

2. Mount / Fastenersg 1

3. Casters / Brakers 14. Heater

4. AC Plug / Receptacles 15. Motor / Fan

5. Line Coxrd 16. Fluid Levels

6. Strain Reliefs 17. Battery /

7., Circuit Breaker / Fuse L18. Indicators / Displavs

8. Tubes ,/ Hoses 19,

9. Cables 20. ignals

10.Fittings / Connectors 21,

11.Probes 22. Accessories

1. Grounding Resistance 5. Bafety Thermostat

2. Laakage Current 6. Portable Power Supply

3. Specifc Gravity of Battery 7. Hood Alir Temperature
Fluid Accuracy

4, Skin Temperature Alarm 8. 2nt Probe Accuracy




The qualitative and gquantative
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Cualitative Tests

7 .

/ Controls / Sw 8

2o
LTCnes

2. Mount / FPastaners 12. Battery / Charger

3. Casters / Brakes 13. Indicators / Displays

14, 1mV Step Regponse

5. Line Cord 15. alarms

8. Cables 18. Accessories
9. Fittings / Connectors 19. Direct Writer

1. Grouding Resistance 5. Papexr Speed
2. Leakage Current 6. Rate Calibration

3. 1
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tative tests of

o}

Chasis / Housing

AC Plug
Line Cord

Strain Rzliefs
Circuit Breakex

/ Fuse

Cables

