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l\BSTRACT 

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.S.A. 

Canada :C;:ld Europe counLl~ies are described bri.cflv. 

In 'I'u.rkey! T. S . E ('rile Turkish Stan:"2.trds Ins ti tute) 

14hic11 is the only organLzation in st.andardizaticm L:" {'ksc"-

The topics for Healt"h Preparatory Group in 1985~ 

1986 of T.S.E and the relevant standards until 1984 are 

iv 

investtgated. The biomedical devices and the hospital equ-

ipment manufacturers are investigated. T. S. E StcmdardE, 

related to medical devices are given in Tables. 

Finally/testing procedure on medical devices produ-

ced in 'rurkey and for imported ones are recomrnendecl. 
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QZET(,;:E 

biyomedikal cihazlarlD standardlarl ve standard hazlrlayan 

kuru1u~lar incelenmi$tir. 

l\.merika, Kanada ve Avrupa lilkelerindeki biyomedil~al 

cihaz standard ¥all:,;;malar:L klsaca anla t:Lllfu ~jt:u:·. 

Tlirkiyeide standar~Jar alanlnda te~ kuru1u$, olan 

T.S.E'nin tanltlml ve sa~llk grubunun 198~'e dek yapcl~l 

ve 1985~19g6 progranu incelenmi:;;tir. rrUrk:i.ye-

de liretilen tUm hastane donanlml, tlP cihazlarl ve ~reten 

firrnalar ara$tlrllml~tlr. Bunlardan hangilerinin standardl 

oldu~u tablolar i1e verilmi~tir. 

En son olarak da Tlirkiye'de liretilen ve ithal edilen 

tlP cihazlarl i~in test ybntemleri bnerilmi$tir. 
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I. THE STANDARDIZATION 

Standardization 15 one of the most fundamental tools 

in economic and industrial development. 

The stated purpose of th~ ISO for standardization 

IS() defirles st,(ln.(1cJr(1~Lzcltiorl CIS r;'rh,8 l)L'C)c(-~s~) of 

formulating and applying rules for an orderly approach to 

a specific activity for the benefit and with the co-ope-

ration of all concerned and in particular forLbe promct.ion 

of optimum overall ec nomy taking due account of functional 

condi tiC)11S ClI1G safct l.~t..::CIl..lil~cnlent::) Ii .. 

Codes : 

is usually defined a system ~;L principles and regulations 

or a systematized 

en.fc)rc(-::?cl UDeJ.er- aT1 ~~ctjvc' la-w' \: Ll l()C{~ll, stClt~c or fc:c3.er:-c} i_ 

gO\jC I-nl(-~rl t clgCflC'/ .. 
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National Electric Code (NEC) which was developed by the 

National Fire Protection Association ~FPA\ is prrnITulgated 

as an American National Standard under the procedures of 

1-1 S1Ja. l.ly is enro.r-ced part. i::hsir 

tions for the construction or building industries. 

promulgated by the government and codified in the various 

codes. These rules or regulations are a method by which 

and other interested parties. 

most applications of a general nature usually reference 

Specifications usually cover design criteria, materials, 

processes, test methods, tecbnical data, inspectioll, and 

other items necessary to procurement by establishinc Q 

a.ctivit.y end 

the contractor as t what is desired and what quali 

will be accepted. 

dard or independent of a standard. 
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1.. S:l.TIlplifical:ioll ()f the g:c()\ving" \~a~ci~~~ty of pr()Cl"Llc~t~s ar.cl 

procedures in human life. 

2 t> A C()rn.nll1rlicatioI1- betW{.:::c~rl the rnaI1·ufa.c~tul~er c~Ild. i:1113 (:l.L~3t:_orne:r e 

3. Safety, healt and protection of life. 

4. Protection of consumer and community interests. 

5. The elimination of trade barriers. 

1 li 

ication as a result of the conscious effort o~ SOCle 

It not only results in a reduction of present complexl 

but aims at the prevention of unnecessary complexi 1n 

(2). It is a social a well as an economic activi 

and should be promoted thc mutual cooperation oi all 

on a general consensus. 

(3)~, The mere lication of a standard is of little 
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(4)_ The action to be taken in establishing standd~ds 

is essentially on2 of selection followed by fixing. 

(5)_ Standards should be reviewed at regular intervals 

and revised as necessary. The interval between revisions 

will deoend on the particular circumstances. 

(6)_ When performance or other characteristics of 

a product are specified, the specification must include 

a description of the methods and tests to be applied 111 

order to determine whether or not a given a:ct.:\.010 compLl.e:, 

with the specification. 

standards should be deliberately considered, having .. ca 

to the nature of the standard, the level of industrialization 

] .. 1 8 
1.3 GROUPS OF STANDARDS 

Stand.ards may be voluntary or Inanda 

implementation. Also there arc some propriet st .. aj],~iar:c!,s ~ 



r: 
J 

These are developed under consensus process ~here 

manufacturers, users, consumers and government come 

together voluntarily in open public sessions. In the 

consensus process, the docu~nnt is made available to all 

interested parties. 

The process of consensus is a means of developing 

a satandard that is acceptable by groups with widely 

disparate outlooks and interests. Such a standard is 

cornmonl 1, c2111ecl 2-1. \lol·un·t.:11-~'l ::;t,3.Dcl.:J.l'c1, in. t.:ha.t:. it:. rna'.J.? .. 02 

voluntarily accE.~pted and adlH"red bJ bythos(:; involvE:';d in 

its development. as well as other concerned parties. 

Arl e ~{a.ffi~) 1 e (J f 1~ Cl\y' () n ,.: lJC1. 1::- t J. eLL 12:1.1: 0 l-:-sr c111 i Z (;l t i '~~~.n 
- .. ---~.---''=--.. ---

develops a voluntary standard is described here. This 

In NeeLS, a major effort IS put into the initiaL 

decision to undertake 3 proj ct. Included is a rationa e 

prepared by the individual or group making the proros~ 

a review by chairpersons of existing con~itees, a 

budget review, and final "1 . < 

,:-1 (1:':~ClSJ_()ll 

directors. Since NeCLS is made up of representatives 

from the health profession, industry, and governmcLt, 

this process of justifying a project ensures that all 

shows a diagram of the subsequent lopmcnt process within 

)\JCCLS. 



'rask force or 
subcommittee 

J\}:'ea COEUTli ttee 

/-\ 
\\....J Board of 

direc-tors 

S -tarl(JG~ reI 

~P:COr)Op (~{1 

sta.Ilca:ccl 

Tenta-tive 
s t: c~ 11 (3. a J:' d. 

6 

Candidate St2ndard 

}?ig" 1: The National Corr®ittee on Clinical Laboratory 
Standards Consensus Process 



As a rule, an approved project is undertaken by a 

subcornmi tee or task (jroup made up of e)(pert.s in 'el,.a"::. 

subject matter. They prepare a draft standard that is 

t.hen presented to the I\lCCLS commi teee in v..Jhose area of: 

clinical laboratory practice the project falls (the area 

c:c)l1nni-tt:ee)" Tl"le arE-~a. conunittc·c reVi(?ldS tll(::' dy'af-;.-:- ciIl<J.1' if 

acceptable, sends it to the board of directors. Review 

by the board takes place to decide if the draft sta~dard 

should be published as a proposed standard. A proposed 

standard is available to the entire membership and to 

i11.teres~tect r1C'll.n.leln1-~€r~·~ fClr CC>l-;~rnent ~ CC)111rnel1ts n1~a}~.t2 t:.ll\~i~r 

that response, and, majority decision, prepares a 

revised document that is sent to the area comittee. Tho 

clrea. (;OTnJn.ttt.e(~ t~r~en rcevcLluates thc~ I)roj(-;c·t" A.rL i.rnp()J=-t~C_"t~~ 

con:s idera. t:i on 1s the adequacy of the response 

to dissenting or neGative comments. 

If acceptable to a maJori of the area committoe, 

the document goes to the board for a decision on Ii·· 

represents a unique s 

tc~)t of its provis~Lons. 

f?rO\lis.iODC11 USE? C)f'::1 stZtn(J.(Jr(~. Llrc ;~t::1-1t tC) t.h(~ su.bCC):.·luni.-l~·tE;e 

and the process of con@ent, Lcsponse, revision and 3pproval 



on whether to publish it as a candidate standard for ap-

-~ 0' "~..,. 1 r'Yh -; ~ ]'_ c, ... , +~ ','1 (--J. .c,l- ·i I' c-,l D~-' ::4 -j", ,10'- -1-. (~ ,~~ ,":3 Cf ~ >J PoL \iC" .......... o ~ ..... ..J..:::J "-"' '- _ ,l.....,.L,.d_ ,-",,_ ,,- ....... __ "'.L..j' __ " wi,th a 60-'--d::,y 

period and a requirement that two-thirds of the me~~ers 

<r'l,l()ti11g aL=>f;}::C}\7G .. 

At any stage, decisions can be appealed on procedural 

or technical grounds. The final decision on appeals within 

NCCLS rests with the board of directors Additional 

is available throug'h t:.he )\l"1H::::::,-lcan liIa,tiona,1 St:c:nda,,:~'ds 

Institute (ANSI) f which has accredited NeeLS as a volun 

standa:cd group 0 

Approved standards are reviwed every three years. 

lr:h(? ctrea CfJTIlIT1:,L t t.(::":e f c1~L C:::: r-ted }.)~:l t l1e n.a t: iOflCL 1 ()f:E i C:f'=;? t)eg" ~~ 11;::; 

to the board about what extent of revision, .; J,:' 
-- ..;: .. ;; is 

needed. Depending on the extent of revision, the documen~ 

v:{.rtll reexlt.e'.c t:.he :3~7::;t2rn eit 1- -'r as a c::arldida.t:(~ fC):L~ apP):-c)l.la.iji 

a tentative standard or as J proposed standard. The process 

then repeats as with a new standard proposal. 

The NeeLS system is an excellent example of a 

carefully thought-out process, replete with safeguards, to 

establish a voluntary consensus standard. 

The standards whlch are required b" ,l Inea.r~s-
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that an authority requires adherence to by those over 

which it has juristiction. 

In USA the federal government, under the Radiation 

Control for Health and Safety Act of 1968 (P.L. 90-602) 

empowers the Food and Drug Administration (FDA) to develop 

mandatory product performance standards for several medical 

devices. Standards for medical devices can also be develo~ed 

undertl"le authority of the lViedical Device lDi1endjnen·;~f:'. ·to 

the Federal Food, Drug and Cosmetic Act (P.L. 94-295). 

St~andards 

Probably the smallest percentage of technological 

standards are those of a proprietary nature. They are 

developed either by a company for its own internal use 

or by a trade association for use its member. In USh 

some examples of proprie standards can be found Wl~nln 

t,l"1.8 (~C)nlI:)r.~f~ s sed. Gel S ,P:~s S()C .i_3. t i CJn. ~ P:co~Jj.::'- i e'ta]~'~~/ s t.Ci.Ilc:la.:ccls c: a~Il 

serve as a basis for voluntary or mandatory s rds :!.f 

the iate exposur0 is given to these s 

if there is consensus reached among all parties. 

1. 3.4 International Standards : 

~_1, Q()C'1 ;~. lJ'~l C·" r. e:~ :-1t i (.)";'1 l.) f (---.' (----:clrn.rrl.0'-;.--: c~C' ... 'I'lr. "I-n i :'~_~.' '1 ::-1"-' 0'1 ..... r·r,-, .... i--!' OJ .... .-'c ... - -.1 ~ ~ ...• -- .- -.-, ....... '-.. ~ll •. __ ..Lu."~,~.Cl.'::!'::; 0.,,,,. l':i 

IlatioIls. Int l2rnilti.onal standard,,, pJ.ay an irnportant. :c01(: 

trade b2u:r Len::; " 
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The two major international standardization bodies; the 

International Organization for Standardization ~ISO) and 

produced more than 2500 standards and the nurnbey is 

expected to double in the next five years. Also there are 

International Organ:Lzation for Legal Metrology (OI~'IL) ,7 aneJ. 

the International Federation of Clinical Chemists 

64 delegates representing 25 nations met to cons~der 

forming an international standards organization. The 

object of the oposed orgc:mjz,:Ition was "to facilItate the 

irlte.rrlatic)11al coorc}trla,"tion. ;-j.};.Q u.1'1i.:ficat.io11 of iJ}d.tIS~:::.~ci&I 

were in existence, so the organizationls early effo~ts 

were concentrated on the coordination of these standards. 

But, since national standards work had first priori~y 

following World War II, only limited interest was 

the 1960 s. however, 

international standardization was growing because of the 

I)r.~o 11 f E~:r [3. t. i ()rl 0 f 1Tl11l t~ i Tla t~ i ()D 1 c:() :eI?C) r"a. t. i_()llS vlhc) S 'E:: ()~~)(:: ~(.,," 

ations could be hin red by conflicting national standnr~s. 

as member bodies) are repro ented in ISO and are work~ng 

in virtually every area of tlchnology with the exec iun 

of eleetrotechnical matters, the province of IEe. 



l\mx~ndix 2 
~;;,.,.i:::",_, ___ ... v~,_,~_,_ 

gives the medical device cownities of ISO· 

a voiting membership on 107 0& the total 150 ISO technical 

CQ'lTiJnit,'tees. ~rl-le ~[\lrl<:i;:;11 InernL)(~:c ~Doc1y in. ISC) is TSl~., 

An ISO docernene goes t_hrouqh a number of stag:.2s 

a draft is written by a working group or a subcomittee, it 

is submitted to the ~ 'sponsible technical committee. 

Following agreement by the committee, it is sent to th0 

secreteriat for registration as a draft international 

standard (DIS); the DIS then 1S circulated to all me~ber 

.t)OClLe.s for vat inC} . If 75 percent oflhe votes 2.re ca 3t 

final acceptance as an internoticnal standard. 

ISC) is firlCl.D.cecl t~.}-'ll·Oll~J'il rrternl)(~1~ clUE::s arIeL -thE'! sa.Ie 

()£ st,Eirl(lards. 'tqllE::ll ISC) I?\Jblis112S a sta:ndz1.rd' f a lirn1-t~~~d. 

number of free copies are dis ributed to its meniliers 

who, in turn, may 

predetermined amount 

ISO headquarters. 

commission are from 

uce and sell the standards. A 

.", , 
U.L 

for each country represented. Currently, there are 45 such 

national committees. 

IEe IS explained In c' t a .1~ 1 S J n C' j] ':7 C 1_' 3 

11 
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Used in Medical Frace ice is the pr irnary comi-tt,:::;e COlIC2rYl<E::d 

with medical equipment. The lEe 62 has four major subcom-" 

mittees of which the USA has the Secretariat for lEe 62D 

on medical equipffient. 

Development of international standards lS a slow 

procedure, measured in years. Drafts are prepared, meetings 

issued in a continuing attempt to resolve differences among 

national standards of the participating co~ntries. Upon 

completion of the process, the published internationaJ. 

standard may begin to be referenced or adapted as a 

requirement by regulatory agencies a~d national s 

organizations throughout the world. 

1.3.5 The National Standards: 

a consensus of all the interests concerned in a coun 

through a national standards organization which is recog-

nized as the pro~cr authorit for the issue of such stan-

Differences among foreign national standards can 

create problems fo:c 11,anufactt::ccc:Cs attc:.npting t.o ma.rkei:: 

product.s internationally. 

SiqrLific,:..::trlt i.3.nd lJnY·J<a·1~'.l.·.·al-lt_Pl·:"l.1 (:1'-].".L(::. r·~·· ... I-
-' ~ -"-- _. '.- ~ - - __ L (:::.X1C:t'::~1 2!. TlC)rl{J 
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foreign national standards may, in same cases. be trace~ 

"to :n,orJ.tar"iff b2Lrriers tel t~r(3.de I)J=-()t(:::c:t~i11g loc!cll rncll'1ltfac~~" 

turers. InternationaJ standards offer SOIDe hope in redu-

cing the differences among foreign national standards. 

The list of National Standardizing Organi-

zations. Addresses of 91 nations. 
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" STANDARDIZATION IN TURKEY AND P. B , 

MEDICAL STANDARDS 

).,2 

2.1 THE TURKISH STANDARDS INSTITUTION (TSE) : 
-'-~~----'~-----'-----'~~--"--'-----'----~----"--------_. 

Standardization, had b~en started to be applied in 

Turkey in a conscientious manner towards the ends of the 

XV. and the beginning of the XVI. centuries. 

In the above· .. ·ment:Loned years p dur vltl.1Cll. t.h.e 

Ottoman Empire enjoyed its most powerful and prosperous 

period the administratiors of the state incorporated prim-

arily an orderly domestic economy based on standards. This 

approach formed the basis of the political and mi~itary 

successes atained against foreign countries. As a matter of 

dated 1502 and still existing in the Archives of the 

Topkapl Palace, constitutes a decree Sultan Beyazlt II, 

anci 

industrial goods ranging from foodstuffs to textile products 

and [tom hides and leather to shoes. The royal decree also 



standard of our days; specifying the characteristic of 

the raw materials for each of the above mentioned ~terns. 

their production methods and cont:Tol conditions as \veIJ_ 

as even the effects theTe of on the cost. 

The standaTdization activities, dealt wltn due 

importance and with today's concepts during the ascens~or 

period of the Ottoman Empire 0 After the discovery of :3Cei:Ei1 

pace with the great industrial development taking place in 

the West, the standardization acti"ities grad~ally lost 

their importance and finally disappeared completely in 

2.2 THE REPULICAN ERA 

Among its other great advances, The Republic of 

1~rkey, set up in 1923, also took up the matter of 

standardization, and renewed the effort to esta~lish a 

market arrangement rns,-:trl S () f t_h_E~ '1 S "tEl.-t"Ll te F~::~S1r::l::ccJi rIg 

Prevention of Fraud and AJulteration in Commerce and 

Control of Export::;" t dcceptc r] in 1930 and bea:":in9 t~-1(2 

number 1705. 

Those who were strivjng to further the standardi-

Z ;::, -*-l. l' on .r.I'-lO." \r "","_- ".,1,. (;-' .• 'l"_! ,L. '~"_ 11 'p~.,.-, . . -,Y"_ "k E-_-"1~\J " +,.e ,") 1 1 "'\", ,-""C! (~ }. ',", j;\ .L. -:.. .... ~l·- u~:' _,s'> l.~ i:....... .C ,.-, /._, ..• .- c· ".'.- .--- '-I ~ 
- ......... - Ii .l~ _" I. -- _.' .I~_ ~ .... , ____ • ..-' h '-"." J _... !-).. c .. .:t ~ "'- J>. ,:? .1_ \...; , ..... Lr'~_) --.·c l~-;:' p 

as was the case in all other matters, and took as their 

starting point the principles he unde::ciined' in his keynot:e 
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+.1-, 

adress of the 5 ..... 11 Session of Ule Grand N<3_tional ]:\sseTilbl of 

Turkey, on 1 November 1937. 

After the passage of statute 3018, forming an annex 

to Statute 1705, in 1936, a special standardization 

deDart~ent was set up at the Ministry of Economy and 

Trade of the time. Tbe said department provided irnportan~~ 

developments in the exports or Turkey. During the said 

period, the work of drawing up and applying standards had 

been administered under the responsibility of the state. 

In the years following World War II, the matter was 

taken up seriously anew ln Turkey, as was the case in a 

great many countries, with a new concept. 

Facec1. ,/Ii i::11 t~2~LC: (~r(-:a ti ()}l. of i.rlt~eJ.::~Ila.t iC)Ylc:.l S·tclllctEl.r\~iizN'~ 

increasing advance and importance of technique and of 

commercial relations, a new institution was undertaken. 

oriented itself towards achLeving positive result desplte 

its vcrv 

but accomplished a modern slandard institute. In 1960 a 

law No:132 was published the parliament in line with 



the rules and regulations set up by its founders in 1954. 

been set up for the purpose of drawing up standards for 

all kinds of goods and products as well as for methods 

The Institution is a public institution having 

Juridical personality and being adDinistered according to 

the provisions of private law and its acronym and trade 

Institution sha.l1 be called. "Turkish Standard::;". 

The said standards shall be optional, and may be 

rendered mandatory upon the proposal of TSE and approval 

by "tl-le I~liTl.is·t~L17 c<)n.c~(:;l~rl(~d" I.n ()y:ciel~ fc)r a. s~ta.l1c.::la.rcL t:C) b(: 

rendered mandatory it shall be essential for it to be a 

il!rl..l~r.J,"~iS[l Sta .. nclEl~cd.!~., 

are as fo·llcws 

A - Drawing up ana causino to be drawn up all kinds of 



B - Examining Standards drawn un within the body of the 

Institution or outside and accepting them as Turkish 

Standards if found sultabl.e, 

C - Publish the accepted standards, encouriging their 

application optionally and submitting those r the 

mandat .. ory Q,ppl icatj_on of '.]hich are (1eerned t~seful to 

the ministries concerned for obtaining a ministerial 

decree for their mandatory 

D - Upon request of the private and public sectors draw 

up standards or preparing projects and 

providing opinions thereon, 

E - Carrying out all kinds of scientific and technical 

1 0 
.1.0 

studies in the matter of standards, following up si~ilar 

work carried out in foreign contries, establishing 

relations with international standardization organizations 

and cooperating with them, 

o·ther scientific and technical inst:Ltuticns and est:.::;,b-" 

lisllTnerl-cs f lssLl1n CJ lic~tions on standardization sub-

jects, setting up archives of national, and international 

and intergovernmental standards. 

G - Constituting laboratories for the purpose of resear~~l 

.iTl corlr1ec~ti.()n, vlitll Cl]~a.vl:irl(f llI? sta11cla .. rds a.53 ~I/-l(;ll C1S fo}:' 

controlling the implemcnt~ltion of the standards; carrying 

out thetechn:ical "vorl<: dCl:\anded by the pubJic o:c prLvate 

sector and issuing reports thereon, 



- (;, 
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H - Training personnel for establishing and developjng 

standard affairs in the country, and conducting courses 

and seminars for this purpose, 

I - Carrying out all kinds of work and drawing up the 

necessary certificates in order to promote the 

production of goods of high quality and in compliance 

with the Turkish Standards. 

The arrangement of these duties of the Turkish 

Standards Institution, on a priority basis, shall be 

determined by its General Assembly and Comnrunicated to 

those concerned. 

2.6 ORGANS OF THE TSE 

The organs of the Institution that will carry out 

these duties are : 

1 - 'rhe Genera.} l\ssembly 

2 - The Technical Board 

3 - The Board of Directors 

4 - The Inspection Board 

5 - The Specialization Beards 

6 - The Secretary-General and Staff 

The Manner D1 which these organs are to be formed 

as "itJell as their dutic;s c:md v.'orkin9 met-hoch; are inc1:Lca-Led 

with all details in the "Tur}:.:lsh St,,-,ndan1s Organ~3 Ec~gu -

ations" 
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2.7 LABORAT'ORY ~'1Om( AT THE fj'SE 

The TSE laboratories are in five main groups 

1 - Electrical Laboratory 

2 - Electronic Laboratory 

3 - Chemical and Materials Laboratory 

4 - Machinery and Construction Laboratory 

5 - Packaging Laboratory 

Carrying out the researches connected with the stan ards 

to be drawn up. 

Carrying out tests on the samples taken by the 

Comptrollers of the Minis~ry of Industry and Trade 

dur ing the exeCll t ion of Lle Turk i 5h Standards whicl:l 

had been put into mandotory implementation. 

public purchases. 

Carrying out the laboratory ex~minations and tests 

especially connected with the contracts enacted by 

the TSE with various firms for the utilisation of 

the "TSE Mark", c1rawil1'.j up the reports thereon, and 

end~rih~ the enforcement of the 
. , 

sa let report.s. 

CJfr~ih~ but th~ examinaLions and tests connected 

with the Qualiy Document. 



2.8 MARK AND CEI('l'IFICli'I'ION 1l'JORK 
----~------~----------,--------. 

The TSE l''tark : Parallel to the implementation in 

the industrially advanced countries, in Turkey also the 

mark denoting confonni ty with the standards is issu'sd by 

our Institution within the framework of the provisicn of 

the Formation Statute. 

The producers and manufact6rers, who nave confidence 

in the quality of the food products they put on the market 

and who possess adequate means. apply to the TSE and demand 

annmlncement to publi.c opinion. t:hat their y?roducts confor;t, 

to the standards concerned, and if the investigatioLs and 

evaluations carried out by t~~ TSE auditors yield positive 

results, contracts are enacted providing for the re~istered 

'fSE Mark to be allow(:'d to be out. cn 1::he said goods 0 Thus 

the buyers who see the TSE mark on the goods are able to 

buy these food prodLcts with faith and confide~ce. 

Foreign manufacturers may obtain q,"''''::;-'I _'.. ~J.L.! 

their products if the goods comply with the relevant Turkish 

StandaY'd~3 . 

Certification Work: The duty and authority 01 

i s::,utng all kinds of certificates are c:rranted 'co the TSE 0 

Certificates of Conformity to Standards 

Certificates of Manufacturing Ad~guacy 

Quality Certificates 

Certificates of Conformity to Special Condj.tions 



2.9 PREPARATORY GRDUPS 

These are the organs that are authorized in the 

matter of drawing up and causing to be dzawn up standards 

on various subjects. The preparatory Groups presently 

working at the TSE are as follows: 

1. Agriculture Prepar~tory Group 

2. Chemical Preparatory Group 

3. Construction Preparatory Group 

4. Ecological Preparatory Group 

5. Electrical Preparatory Group 

6. Electronics Preparatory Group 

7. Engineering Services Preparatory Group 

8. Forest Products Preparatory Group 

9. Health Preparatory Group 

10. Laboratory Preparatory Group 

11. Machinery Preparatory Greup 

12. MetallurgyPreparatory Greup 

13. Mining Preparatory Group 

14. National Defence Industry Preparatory Group 

15. Petrochemistry Preparatory Group 

16. Petroleum Preparatory Group 

17. Processed Foods Preparatory Greup 

18. Special Standards Preparatory Group 

19. Textile Preparatory Group 



2.10 FOREIGN RELATIONS OF' TSE 

-Relations with International Organizations 

-Relations with Regional Organizations 

-Bilateral Relations 

only organization to represent Turkev in the work on 

international standards. 

Because of this characteristics, the TSB the 

only organization, the views of which are sought the 

preparation pha.se of international sJcandards, 2.r~d i.Vhich 

evaluates whether or not a standard being drawn up conforms 

to Turkish Conditions and reports it view there on 

accordingly. 

The TSE is also a full member of the European Organi3-

ation for Quality Control. (EOQC) 

2.11 LIBRARY AND lJOCUt;l.ENTATION 

The Li.b:cary dXj(~~ DOCUf!kntEition Center can PJ~O'J 

through its Foreign Standards, Sales Service, which is 

incorporated in its structur~, International lEC and 

ISO Standards, National Standards of foreign countries, 

National Standards, Military Stan~ardsf the ASTM-API-

ASME-VDE standards of institutions that draw up standards 

on special subjects, as well as the standards of the 

European Economic Community !;EEC) and the F'J\O standard:;:; 

of the United Nations. 
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2.12 IMPLEM1\NT1\.TION OF STANDi\RDS IN 'I'URI<:EY 

The application of Tur~ish Standards, which are 

drawn up and published by the TSE according to definite 

methods, is oL::>tional in p:cinciple 0 

Upon proposal by the TSE, the ministry concerned 

renders the standards it deems necessary mandatorily valid 

on the basis of Statute No 132 by taking into considera~ion 

the economic policy of the Government as well as the control 

possibilities, and conformity with such standards by all 

those concerned acquires a mandatory character. 

Voluntary Compiance to TSE standards by manufacturers 

can be obtained from TSE by a certificate of conformity to 

TSE. 

TOpics for Health Preparatory Group in 1985-1986 

The list of standards related to biomedical equipments 

and r;upplies l..m Jcil 1984 is given in 



III. INTERNATIONAL STANDARDIZATION 

FOR MEDICAL DEVICES 

,... ~ ':l 't t 

.3 .1._~_lIN'l'EmJATl=0Ni~~!::_~LEC'l'~).o'l'ECHNlC:.~~_ corJjJvn~§.;r;ON) j I ., v I' , 

lEC is the organization responsible for internatlonal 

standardization in the electrical and electronics fields. 

lEe was form.ed 1904 as the result of adoption by the 

Chamber of Government Deputies at the St.Lois International 

Elcc-troteci1nical Congress of the resohJ.t.ion ~ n St.eps tohould 

be taken to secure the cooperation of the technical socioties 

of t~he world by t.b.e appointmC';nt of a represen'ca-'cive cornrnis-

si0n to consider the question of the standardization of 

the Nomenclature and Ratings of Electrical Apparatus an 

Machinery" The lEe is presently composed of 45 National 

Commi tt.ees that collectiv(:;ly :cepreSE'nt som.e 80 % of t.he 

\-vorld's popula tion that produces and consumes 95 % of 

The National. Commit:.tee::o' are expecLed to be fu~_ly 

reDresentative of all electortechl)ical interest.s in Uwir ,. . 

respective countries. These interests include manufacturers, 

users, trade associations, government and the academic and 

engirteering professions. 
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The work of the lEC is carried out by the Technical 

ComIni t.tees and their Sub-Committees f each responsible for 

developing standards for a well - de~ined sector of 

technoloqy. l\.t 1 stJanuary 1983, 205 such COlTCad.t.tees 

were active practical in all fields of electrotech~ical. 

of Na.tional Comlnittees as the basis of thei::c na·tional 

electrotechnical standars so far as local customs and 

condi t.ions permit. '1'hey are also quo·ted. in maEufc1ctT!.~~e::·s 

specifications and by users, for instance, when calling 

for tenders. This widespread adoption facilitates inte na-

tional trade in the electrical and electronic engineerinq 

sec-tors. 

The lEe works in close Co - operation with c 1:30, 

lEC docurnent.!3 are called recummendations" not:: sJca.ndal:ds. 

They are processed, published and :3cld in much -c.he c,ame 

man.ner as ISO documents. 

1~he I:EC Tecl-1rl_~~c~c:l1 Corrrrnittee 62 Ofl. F~lec·t:cical 

concerned with medical equipment. 

'j'he lEe 62 has fOUl: major.' subcommittees~ 

1. 'lEe se 62 1\ Common aspect.s 

2. lEe se 62 rl 
.D X )::ay equipmen'c 

3. IEe se 62 n 
\..~, High energy and nuclear medicine 

4 lEe .C('l 
\I .......... .,. 62 D Electromedical equipmcnt. 
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Subcomi ,'::.tee SC 62 D; Electromedical Equipment r <:!£ 

the lEC has adopted an approach to its work that focuses 

on restrictive requirements for safety issues. while 

leaving performance to a disclosure approach. 

3.2 CLARIFICATION OF 'I'I-IE TYPE 1 PURPOSE AND COWI'E:NT OF 

STANDARDS PREP]\R.ED BY lEe sc 62 D 

The first priority typea of medical electrical 

equipment, and as necessary, to write performance standards 

which would require the disclosure of performance 1n a 

specif led \-Jay. Test methods would be specified in order 

that the manufacturer could be tested in a uniform way. 

1hree types of lEe standards for medical electrical 

equipment are recognized. These are: 

1. The General Standard - lEe 601 - 1: This ~s lEe 

601 Part 1 

the safety of medical electrical equipnent and is the 
~.-~-~--, .... ----~---- .. -~-.~. 

basis for the special safety requirements for certain 

types of equiprnent· v;hich ar-:' specified in Par c1.:~lar 

Safety St.andarc1s" (lEC 601 ::;art~ 2) 

2. Particular Safety Standards (lEe 601 - 2): Each 

particular type of medical electrical equipru2i.it and must~ 

be read in conjuctian with lEe 601 - 1 r the requi.cements 

of which, are supple@ented or amended as necessary 

the Particular Standard which is a Part 2 of lEC 601. 
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The requirements of a Particular Safety Standard take Fre-

in the case of the equipment concerned, over 

those of the General Standard. 

A Part 2 standard is concerned only with safety 

and it should, therefore f contain only -those requirement:~) 

and compliance tests deemed necessary to ensure the safety 

in use of the particular typE; of equipment: covered byLhe 

standard. In addition to any necessary amendments to 

the basic safety requirements of the General Standard. a 

Pa~:-t.icular Safe-ty Standard rnust. also specify L'..mit.s fo:c 

those performance parameters that directly affect safety, 

e. g., the maXimU1Tl allowable charging 'c.ime of a cardiac 

defibril1Etto:r., Ilr'i(~se f),i}::an-tE ters directly affec;t, safe'c\! 

that a manufacturerVs disclosure alone is regarded as 

i.nadequate. 

Performance parameters ~1ich do not Q ectly affect 

safety, e. SJ. 1 the band \vidth of an ECG reconJ,<c;:c J IT,Ust 

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

necef;;sary they must be specified itl a PiJ,rt 3 of TEe 601 

Requiremen::s) 

3. Particular Performance Standards (lEe 601-3) 
~~ ____ ~ ____ .~~ ___ . __ " ~"""" __ ~ __ , ___ ,_.~ __ >_~~ ____ ,. ___ , _____ ,-.. ~~~~_~_,",,, __ .-_0, __ .-

The rate of development in medical electrical 

equipment is so rapid that a draft standard w~ich incor-

porates iigid performance requirements is likely to be 

obsolete before it can be published. Therefore a Particular 

Performance S'candard (lEe 60J. Part 3) should 3.'lOrmally not 

attel'npt to blpecJfy rninimum levels of performance but sh:)uld 
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require the manufacturer to disclose the performance of --""-----------" ---~--~-~---------

manufac-turers and 'cest authori i:ies alike may have a CO::nrlCH1 

understanding of the paratemeters concerned. 

A part 3 Standard will specify the terminology 

and definitions applicable to a particular type of 

medical electrical equipment and will also specify tests 

in order that a manufacturer's declared perfozDance 

may be tested in a uniform an acceptable way. 

l?erformance parameters which di:cecJcly affect safe-tv 

must not appear in a Part 3 standard but should be 

specified in the relevant Particular Safety Standard. 

(lEe 601- 2) 

lEe se 62 D has also adopted the practice of including 

rationale in its standards. lEe standards for medical 

electrical equipment fay par" ~cular attention to marrlatory 

application issues, as they are being incorporated] by 

reference, into the regulatory systems of major European 

countries. 

The Technical Committees of [:he IEe arc~ given 

The Tvledical Device Comm.i_ttce~::; of lEe are gi.vEn 

The list of IEC ~;tanddcds' given Ln 

ADPcndix 7. 
-~~:..--------
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IV. THE MED[CAL DEVICE REGULATIONS 

In Canada, enabling legislation to prevent the 

sale of hazardous or ineffective medical devices has 

existed since 1954 in thE: form of the Food and Dru<js 

Act. According to the act, it is an offense to sell 

a device that is unsafe when used according to 

inst:ructions; that does not perform according to claimsi 

or that is rnis ele~ contaminated or not in compli~nce 

with a mandatory standard. These powers were used in 

fifties and sixties to cope with specific device con~er~s. 

In 1974, however in recognitiun of the increasing impor 

tance and complexiti of technology in medicine and the 

consequent need for a formal device program, the 

Health Pratection Branch of the Department of National 

Health and Welfare established the Bureu of Medical Devices 

in the Environmental Health Directorate. In September 

1975, the Medical Devices Regulations were passed to outline 

specific requirements. These regulations require a manil-

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

tegarding ~hat is sold in Canada, to ensure that the product 



is adequately labeled, and to make available in Canada 

test results supporting basic performance and safety 

aspects of the device. Records of all problems ~eported 

and of corrective acLLon tak'''.m must. be fnain"caEed, and 

the buren must be informed recalls and simila~ actio~s. 

The bureau's notification files contain information 

on more than 275.000 currently available devices, as well 

as on a very large number that are no longer sold b~t 

are still in use and occasionally modified. Accordi~gly, 

bureau activities can be grouped under three headings: 

premarket review, standards, and problem resolution. 

On October 7, 1982 , the Medical Devices Regulations 

wen::; amended to prohlbi t sale of a rleVl implard:c,bJ_e d·;:::vice 

unless a Not.ice has been issued for it. 

To obtain a Notice of Compliance • a manu~acturer 

must submit for eV'aluation c1dta establishing t:he safe 

and effectiveness of the new device. The bureau has issued 

a guideline to aid in the pre~aration of such submissio~s. 

A notice of Compliance does not signify approval. but it 

provides assurance that appropriate tests demonstrating 

reasonable probalibil of saiety and effectiveness in 

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

received Notices of Compliance will be published annually 

to assist users. 

The standards ,fork of the bureau serves to develop 

performance and safety requirements and testing capability. 



Mandatory standards may be prescribed to carry out the 

provisions of the Food and Drugs Act. 

Standards are developed in collaboration 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 collection tubes, disposable insulin syringes and 

current limits in electromedical devices. Standards are 

being developed for incubators f sphygmomanomete:r.:.-s, anesthesLa 

systems, gas outlets, ozone-emitting devices, color coding 

of medical gas handling devices, hospital cribs and severaL 

in vitro diagnostic products. 

Guidelines, interpertations of regulations ani 

criteria documents are also issued for the guidance of both 

manufacturers and users. 
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3 Q 1 8 

V - THE STANDARDS FOR BIOMEDICAL DEVICES IN TH~ USA 

5.1 INTRODUCrION 

Activity in medical device standards has accelerated 

rapidly since the late 19605 because of an increase the 

the .Amer iean Socie~cy for Tes ting and. ]viat:.et~ials U\.S'TIvI), t.he 

American Dental Association U\DA) ," dnd the i'o.ssocia;cion 

for" the Advancement of Ivledical Inst:cument.Cl tioD U!.Al'IiI) ll.ave 

been the principal orqanizations concerned with medical 

device standards 0 }\}\NI is a .·.~·ecent enL:y int.o t:.ll.e stand.D.:cds 

area while the other two orgallizations have been in existence 

for years. 

As the inten~st. 'itJd:3 st.imulated in the Inedi .. caJ_ 

device area, the FDA responded by cataloging the various 

standards programs directed at medical devices and semian-

nually publishes the Bureu of Medical Devices Standacds 

J' c· 
- .C> 

published yearly in July and anuarv respectively. 

The NF'PA and (Jnderwri t -r' s Laboratory (U:L) s'c3.ndd:cds 

activities have received widespread attention, primarily 
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because of the listing for certification by the UL and by 

the adaption in many localities of l:he NEC which is 

developed under the auspices of the NEPA. 

Efforts to develop standards and scecificitons for 

medical devices in the USA are divided between government 

have been fragmented and did not become a 

mojor force in the medical device standards area until the 

early 1970s. In a few areas cooperative efforts between 

the gowernment and voluntary organizations evolved. The 

Voluntary Product Standards Program of the NBS is one 

such example. A full-time director and technical staff 

at the NBS exemines dental materials and equipment. The 

American Denta1 AssociaU.c)l1 and the ;\NSI Dental S·tancarc\s 

(~or[tn~it.tee ha"ve bec:rl a.c-ti\l(~ si:nce -tlle rni.(1-1960s d(::\IE~~lc)r)ir1g 

ANSI dental standards. 

5.2 u.s. GOVEHNf!lENT OfiGl\lHZATIONS 

The government~l agencies and programs for medical 

device standards are 

1. The Bureau of Medical Devices within the FDA 

is resF'onsible for the develor::ncnt of inedical device cnc!. 

invitro di~gnostic product st00dQrds and their promuJ.9ation 

as specified undur PL ·94-·29~), the l'lcdical Device Amenclmfilts 

of 1976 to the Food .. Druq and Cosmetic l\ct. 



2. The Bureau of Radiological Health, also within 

the FDA f is respons ib 1 ,? for adlnini st,er ing the Radiation 

and Control for Health and Safety Act. PL 9602. 

In medical field, X-ray equipment, laser devices ultrasonic 

equipment. 

3. The Federal Communications Commission (FCC). 

Devices such as X-ray, diathermy and ultrasonic devices 

fall under the jurisdiction of FCC. 

4. The Occupational 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 

reference standards for calibrating medical and other 

6. The Veterans Administration (VA) primarily 

establishes standards fur its )urchasing of bioil1edical 

instnJmenta'tion. 

5.3 TRADE ORGANIZA'l'IONS 

The primary organizations are The Pharmaceutical 

Manufacturers Association (PMA)! The Heal'th Industries 

Manuf ac'turer,s Assoc iat ion (Elf-L\), the Sc ient,i fie l~ .. ppara t,us 

Manufacturers Associat ion (SA.Hid I and the Compressed Ga.", 

Assoc ia tioh (eGA). Te se organi za t ion:; play a u:3eful :cole 

in con~biidatihg and p~oviding a consensus of the rnanu-

facturers' wicvpoint::; ()n various stardards and act_ivitieso 



5.4 PROFESSIONAL ORGANIZATIONS 

Various professional organizations play a role in 

the development of standards. Such organizations as the 

American College of Cardioloyy, the American College of 

Surgeons, and the American College of Neurosurgeons have 

committees that deal \Yi"l~h medical device st-:andards" 

These organizations primarily provide participants to 

voluntary organizations such as ASTIvl and l\ArlI, 

5" 5 FEDERJ'..L PROGRAES 

The medical device standards and specifications 

activities spon sorod by the federal government: are 

extensive. They represent the largest standards effort 

in the nation under a single organizational structure. 

However, federal efforts are not a single program but 

consist of a variety of seperate programs within diff-

erent departments, agencies and military commands. 

The agencies that are active in the medical 

device standards area inclu~e (VA) and the FDA. The 

Defense Personnel Supply Ce~ter (DPSC) is the largest 

purchaser of medical devices within the government and 

prepares a majority of the specifications and standards 
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5.6 S'rA'l'E AND LOCAL GOVERNl'-mN'l' 

Some of the most prominent examples used in this 

area are the Unterwriters Laboratories Inc (UL) listing, 

the NFPA and other independert laboratory evaluations 

of proprietary standocrds or cxi!:,,'c:ing Americal National 

Standards. 

UL conducts testing and evaluation programs which 

result in listing of the dev~ce in accordance with 

standards that it develops. For biomedical equipment UL 

st_andard 544 (:for safety of l1'edical and dent~al equipment) 

NFPA standards in the medical field usually are 

facility-oriented, but in sorre cases can involve specific 

medical devices. The following NFPA standards are appliCable 

in the health care field. 

1. Inhalation anesthotic standard NFPA 56A, 

specifies safe practices. 

treatment '~jith QXyq(>l, clr'cif:icial vcnt~ilation, et:c. 

detai Is safe pract ices for flClSr i ted c lectr ic power r \vi]- ing, 

and emergency power. 

4. Electrlclty ln pa lent-care facilities standard 

NFP1\ 76B--T recommends safe p "3C t ice s for hospi tal e 1ec-

tric wiring, installation, electrical appliances and 

inspection. 



5. High-frequency electricity in health-care 

facilities standard NFPA 76 C, presents safe practices 

for use of electrosurgery and diathermy equipment. Also 

there are some other NFPA hospital standards available 

frornthe NFPA. 

Canadian Standards Association publishes a series 

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 tave 

adopted regulations applicable to medical equipment. 

5.7 STANDARDS FOR ThE OPERATION OF HOSPITALS 

The Joint Commcission on Accreditation of Hospitals 

(JCAH) establishes standards for operation of hospitals. 

Hospitals that volunteer to i" ilccrediU~d. request on 

accreditation survey.' They 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 evidence, answers to detailed questions, 

and on-site observations ~; urvcyo c s . 
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5. g Rl',DIOLOGICALREGULATIONS 

Radiological regulations can be classified in to 

three general groups : federal, state, and professional 

l)OCLies"'o 

The applicable sections of the Code of Federal 

Requlations is title 10 for the Nuclear Regulatory 

Commission rules on isotopes sources and title 42 for 

the Food and Drug regulations concerning X-Ray machines 

and electron accelerators (Code of Federal Regulations: 

1977). An additional source of guidance are the Re0~1-

atory Guides published by Uj",: Nuclear :Regula·ccry ComIlli:3sion 

(U.S. Nuclear Regulatory Commission, 1977) 

5.8.2 State Requlations 
_~. __ • _____ , _______ ~ __ .:;;"~ ___ ._~ _____ ' __ •• _M 

Generally the state regulations closely follow ~he 

federal regulations. 

S.B.3 Professional Ladies 

Examples are the JCAH (1976), National Council cn 

Radiation Protection (1977) , International Council ~n 

Radi"ltion Prot.ect. ion (1977) iend the Int.crna Jc iona1 C~mrlli ,:;5 ion 

on Radiation Units and Measurements (1977). 
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5.9 GOVEHNMENrr DEVELOPMENT OF S'l'l\NDAHDS 

The key organization for the development and ~romul-

gat ion of medical device standards is the Department of 

Health, Education and Welfare, FDA, Bureau of Medical 

Devices. 

Under the medicll devi e amendments; three device 

classes are established for the control of devices intended 

for human use (FDA, 1977). Cl~s I is considered general 

control (controls at the lowest level) and applies mainly 

to provisions reflecting the labeling of a device, 

registration of device manfacLurers and the keeping ~f 

d a-r,d ,-e>nOJ'-tc ''''l'n rlex-C. j-lig"hor c"l- -'~s of rec(.)r S t ... .I. .L'-l:.1 ~ . .:J .. ...l..J'~ -I- ..(. L ...... _ '- __ ..... 00 r(~3SJ1..:la tor 

control is Class II performance standards. If the pr~visions 

of Class I are not sufficient to provide for the safety 

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

performance standards. The hiuhest regulatory control 

class is Class III, prL'market approval. Class III 

placed on the market. 
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VI. THE MEDICAL DEVICE REGULATIONS 

IN EUROPE: 

6.1 INTRODUCTION 

The Medical device industry ln Europe is today 

confronted by a perplexing variety of rules, regulations, 

laws and requirements, some on the status, some in draft, 

some still in the minds of their sponsors. The purpose 

of this part is to bri~g the reader up to date on spesific 

regulatory developments in key European countries, to 

examine the extent of and constraints upon lndustry- govern-

ment: interacticn in some of th.ose countries , 

Eurooean Regulatorv Uodate: ___ ~ ___________ .. ~ _______ -.4... _____ .b.. __ ~_. __ _ 

In certain countries siqnificant modifications are 

being ro.ade in thE:, l:egulations affeci.:ing a number of med.~cc.l 

device categories. 

6.2 FH1.;.NCB 

Since 1950, France has had a system of homo10ga~ion 

(offical approval) for medical tc";cilnical equi.pment reimLH.n'sed 
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by its Social Security system. Until recently, approval 

had been granted by an in-terdcpa:ct.mental COIllil1ision. There 

were various product-specific requirements, specifizations~ 

and procedures forter:;ting sU.pulcd:ed by decree or l:orm, 

On January 5, 1983, an entirely new scheme was ~ntroduced. 

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

but -the interdepartment:al conmission has been abolished d.net 

a National Committee oir-lomo Loga tion has beeil cr'eated 'd.i t:h 

in -i:he Ivlinistry of Health. 'l'his cornrnittee has full rE,s::)Oll<' 

sibiliocy for the approval procedure. FiVe SUbCOIfCl1i ttee3 have 

been appointed to oversee the categories of imaging, op2rating 

theatres, atificial organs and prostheses, anesthesia and 

reanimation, and diagnostic equipment and monitoring. Experts 

dra,t',ru from the mini tr ies! hospitals, and Universities have 

been named to these SlllJCC'-llirOl,1J_ tees f v.Jhich are charged ~rL-t:h 

defining 'elle detailed hori'ologa'cion procedures .. 

The primary contact for suppliers and manufacturers 

will be the Centre National deL' Equipments Hospitalier 

(CNEH), which is responsible for managing the product 

dossiers submitted and carryi~g out the technical testing. 

In addition to these tests, manufacturers will be otliged 

to undertake clinical evaluations in designated French 

hospitals, as well as to incorporate compulsary quali.ty 

controls into the manufacturing process. 

6.3. HEST GER?"l1\.NY 

The two key laws lD West Germany are the Drug Law 



of August 24, 1976, and the Law on Technical Equipme~t 

and Devices of June 24, 1968 as amended August 13, 1979. 

The Drug Law, which is administered by the ministry of 

Health, concentrates on the safeJcy ,Hid efficacy of drugs 

traded in West Germany and has only limited application 

to medical devices. However, implantables are brought 

within the scope of the legislation once they are actually 

implanted. The Ministry of Health has statutory respon3i-

bility when problems with such products are repozted and 

corrective action is necessary. This law may be extended 

to cover medical devices at any tirn0 by ministerial action 

through a statutory order. 

Section 8 of the Technical Equipment and Devices 

Law, amended empowers the federal Ministry of Labour and 

Social Welfare to stipulate in a st~tutory order that 

technical appliances for medical use may be brought into 

circulation or be exhibited only if they comply with 

certain requirements or condi~ions. Under this provision, 

a Statutory Order on Safety of Technical Appliances for 

LI "') 
.>:....J 

Medical Use has boen published in draft (Referentenentwurf, 

November 20, 1981) This order concentrates on power-

driven, including ultrasonic Doppler flow meters, electro 

and phona cardiographs, blood pressure meters r defibrillato~s, 

appliances for intravascular '2:{amilJation and cont.ro1 j' 

appliances .for the diagnostic and. therapeutic stimulv.t.ion 

of nerves and muscles ~ electroconvulsive - thex:apy appliances, 

photo and laser coagulators, high-pressure injectioll syringes, 

cyra~b~gery appliances, infusion and syringe pumps, per-

fus ion pumps " respiration 
, . 

appLl.ance.", I incubators, pacemakers; 



dialysis appliances, hypotermia appliances, heart /lung 

machines 1 laser surgery devices, and blood £il~cra:cioL devices 0 

The order sets forth ge~eral requirements witt regard 

to the construction of all affected medical appliances. 

A design permit, granted by a state - approvec 

test house (TUV) , is required before the products can be 

marketed. ~nere are also special training and safety 

regulations derived form t~he Industrial Code tha"c c.pply 

to the operators of such medical appliances. The respon-

sibilty for establishing detailed technical regulations 

implementing the provisions wo~ld be deleaated bv a C0l1U11:L ttee 
:..> .-

to be established under the order to subcormni tt:.ees of e:x: 

to be appointed for each product area. The draft oreer 

is expected to be formally laid before Parliament durlng 

the sumner of 1983. If adopted its effecU.'Je date wc·ulci 

be January 1985. 

6.4 ITALY 

Italy's basic lbw on medical devices, possed in 1927; 

has developed around products in COIltact with the blood. The 

Ital ien rvlin.is"l:ry of Heal th f Ulrough its pharmecr2>;i tical 

. division F is noVJ completely up,J.a ting and overhauling- t.hc 

leg-islation. It is proposing a twotier approach of an overall 

r ·enl'j'a·tl'on. fo' r n,cd:ic~'1 rlE~'T~ce-c :ll'~'L~pt~l'led S~~'1-1a'~~dc or '::l -l _ .1. ... -. ~ \,1.'.:_ .. _ .... (. ... __ \.~ - v -L .... .::::: .... __ ~ _l-" .L .... ->- I_a Cl.L ._1 ~ 

norms to be established for particular products. Under the 

proposed Medical Devices Law, products would be divided into 

groups, and compliance with differenc g-roup- specific rcles 



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. 

6 .5 'rIfE NETHERLANDS 

Historically, the Dutch government has taken 

a very pragmatic approach to medical device legislatio~ 

b~sed upon a recognition that the costs to society of 

government regulation often outweighed the benefits. 

Nevert.heless, this relc,tiveljl regulation-free enviromr,en-t 

for suppliers and manufacturers JS nO\:l being changed" 

medical products are introCluced. 'I'h,?!y :regula~ce ster.'LU.-·· 

zat.ion. processes! both in the hospital and by t_he supplier 

or contractor , and trade (including a requirem:etJ.-t 

that suppliers of sterile devices be licensed). It is 

the intent of the Ministry of Health, the responsible 

authority, to build UD a datn bank on suppliers and 

pruducts by the registration scheme to be established 

under the new procedures. 

UNITED KINGDm1 

nature of the British National 

Health Service ha~ dictated the development of regulations 

affecting medical devices. In contrast to the approach for 

drugs and medicines, which requires full premarket eva1u-

tion under the Medicines Act of 1968, the Department a 
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Health and Social Services (DRSS), through its scientific 

and 'l'echnical Branch, has cho,3en to exert i.ts ri'iuthor:L ty 

indirectly through the pu~chasing process and through its 

influence on decisions made at the hospital level. In 

mi:d- 1932 DESS in;:3tit.uted voluntary good rvlanu£a.cturing 

Practices GMP s as the cornerstone of its regulatory 

central of manufacturers of medical devices. A "Guide 

to Good Manufacturing P:ca.ctices" is availctble v 

in terms of broad principles, expanded notes and clarifica-

tions can also be provided according to product. DRSS 

has also established a registratiton scheme for manufactrrers r 

since .i.t is they \..;ho n,nsc. iWIJlement -the GJVIPs . One of -the 

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

Dutch: to build up a complete record of products manufactur-

ed for sale in their jurisdiction. Should the current 

voluntary scheme prove ineffective , section 104 of 

the Medicines Act provides fer residual authority to 

extend that statute to medical devices as well. 

6 ~ 7 OT!iER.S 

It 2,hould renh.3mbc;:n?d t.ba t other nations .. i1.1so 

ha've recently introduced requla tion s concerning medica J. 

devices (an example; Norway.) r and countries such as 

Spain Sweeeden have rl?vi ved LhE:ir i nte.:r:t::st in s(;E.'.ki.ng c;.:)mpliance 

with regulations that have been on the statute books for 

some thne. 
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\ ' ~ . I 1 1 li PRODUCTION OF MEDICAL eQUIPMENT IN 
1,2.10,11 

TURKEY AND RELATED STANDARDS 

7. I A SURVEY ON MEDICl'.L PRODUCTION IN TURKEY 

A survey is carried out on local production of 

medical equipment and instruments in Turkey. This 

survey indicates 26 manufacturers for medical equipn~nt 

in Turkey. Out of this 26, 8 are related in dentist~y 

equipment f such as: Teeth units and sets· J dental p:cuthesis 

laboratory, compressor, dental chairs, dental X-ray units. 

"Jlhe remainder 18 companIes are producin9 mostly syr jJ19E;~; 1 

gynecological and surgical tables, disposable materials 

for hospitals and clinics. 

There are two tables for this survey: 

The list of the products in Turkey and the ones tha~ have 

Turkish Standard and their manufacturers is in'I'I'iBLE 10 

The adresses of the companies indicating their 

production are in TABLE 2. 
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TABLE 1 

The medical intruments and hospital equipment 

manufactured in Turkey , the ones that have TSE 

Standard and their manufacturers: 

Note: 

* 'l1he TSE~ Stanc1a:cd .IS (~.-lvailabJe 

\~7.. T ]] e T 5 E~ S tan dar d s h a _2 1 b C' d r a .f ted .,0 y 1 9 8 6 

]\1anu£(1ci~ur:cr Nc; ~ 

J __ ~~:.f~!.-i:~_~~~JJ 1 E:_~l 

1. * Teeth uni-ts and ::;c,;ts 9, 11" 25 

2 .. Dental X-ray units 

4. Aerator 

5.2\irfilter 15 

6. Compressor 15 

7. Aspirator 1, 15, 21 

8. Cre~?coire 1::" 21 

9. Cupboard system for dentistry 23 

10. Dental prothesis laboratory 19 



Manufacturer No: 
(Refer to Tab~~_~~2._ 

11. Vacuum extractor , vacuum 

curette system 1 

12. * Syringes 10, 14, 17; 20 

13. Gynecological and surgici.11 tables 12 r 23 i 25 

14. Hospital beds 12 , 23,24 

15. Upholstery for hospital use 12, 23 

l6. 1/ Cupboards 12; 23 

17. Lightining systems l2r 2 .~ 
.:i v 25 

18. Traction tables 1.\ 

19. * Disposable materials for hospitals lOp 14;1 17, 20 

20. Laboratory diagnostic reagents dnd 

chemicals 

21. * Medical Plastes 16 

22. Uninterruptib1e power systems 

for hospitals which cannot 

tolerate any power interruption 

23. -I< Microscopes 

24. Oxygen tents 

25.v Baby co-ts 

26.17 Dry air st~elizer 

27. 1, Some sorts of sUT'Jical i~!.struments 

28., Springhose 15 

29. X-ray surgical aspirators for 

surgery. 

30. Myth light (for defisity, gyn ecology, 

gastrointereology) 

49 
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Manufac-c.:.u:r:er No ~ 
( Refer to Table 2) 

31.* Laboratory glassware and glass 

tubing for pharmaceutical uses 26 

32. Vacuum bottles for cent.ral systems 

33.'~ Stainless steel vari tetie,s instrument 

boxes 12 

34.* Silk, linen, braided ar monofilament 

synthetic suture. 13 

35. Bed sore prevention system 1 

36. Baby incubators 

37. ECG rnoni tor with recorder and hearth 

rate meter (Heart-beat monitor) 

38. ECG morli.tor with blood p: =!ssure 5 

39. Coronary care systems 5 

40. Various types of bed--side monj_tors 5 

41. High frequency surgical units 

42. Heater / Cooler equipment 

(for heart-lung machine) 1 

43. Fetal detector 3 

44. Ar-ti.fical kidney Inachines (Hemodialysis 

unit) solitons, coils and sets 18 

45. Parentereal solu ions in PVC bags and 

peritoneal 1 ." . clalysls solt] tions 18 

46. Acupuncture devices 2 

47. Physical therapy equipment accessories 

48. Ultr~sound therapy device 5 

49. Ethylen oxide gas sterilizer 

50. Diadynamic therapy device 5 



51. Accessories for electrosurgery 

52. v Sphygmomanomet.er 

53. Electrodes for EeG 

54. Spectrophotometer 

55. '7 pH - meter 
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Manufacturer No: 
(Refer to Table 2) -,,-,----. 2 ----.--.. --.---

2 

3 

56. Laboratory and clinical centri:f:uges 8 

57. Au·toc1ave 

58 S Humi.difiers 

59.'V S·tethoscope 

60.\J Catha ter 

61. Gama counter 7 

62. Rotatol~ 7 

63. Heflector 

64. Opthalmic unit 3 

65. Pyrogen Test 

66. Flame Photometer 
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TABLE II 

The medical instruments and hospital equipment 

manufacturers in Turkey and their production: 

BIGAKGILAR, Tlbbi Cihazlar San. VB Tic. A.$. 

t1erkez 

Fabrika Keresteciler Sitesi -

1rtibat Biirosu: Sal)llk_ So},-. 25/4 S.lhl.uye/.l'l.NK. TeJ.~ 31094"] 

PRODUCTION 

1.1 Vacuum Extractor 

Vacuum Power 

- Mobile, foot pedal controller 

- Controlling vacuum IDC) Df)rne t_E;r 

- Fully-automatic 

Vacuum Curettage System 

-.- Vacuum control by monOHlste:;:-

- 8,9,10,11,12 mm vacuum curettage points 

- Vacuum power: 0--700/740 nUTl Hg 



1.3 Surgical, Portable Aspirators 

- 250 W, rrtonophase elec:.ric motor (220V p 50Hz, 3 1 8 ;;) 

- Vacuum Power 0--700/740 rum Hg 

- Vacuum bottle 2L, 2 x 1,5L, 2x3L 

_. Weight 35-50 kg 

- Foot - pedal (on-off) 

1.4 Continious, intermittent Aspirator 

-- l,5L bot_tle, 0--15 mm.I-Iq vacuum pm-ler 

- Control1inq vacuum by monometer 

- Continious operation. Auto on/off intervals 

1.5 Bed sore prevantion system 

-- Beet 73 x 195 em, time control unit and cornrJressor 

- ~'Jeight 8 kg 

1.6 Oxygen therapy equipment 

- Gas controlling : 0 - 15 L/min 

1.7. Vacuum bottles for central system (3-1,5 L) 

1.8. Heater / Cooler equipment ( for heart - lung machine) 

2. BULBUL Medikal 

$ehit Te~men Kalmaz Cad. Modern ~ar$l 3-417 ANK. 

'1'el: 241778 

PRODUC'frON 

2.1 Acupuncture device 

2 and 5 outputs, 3 chonnel frequency 

- AlsO ~ith battery, silver and galvanic needles. 
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2.2 Physical therapy E?quipment accessories 

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

2.3 BeG accessorl2S 

- Metal electrodes, rubber band, EeG paper. patient cable 

2.4 Sterilized Lamp (15 / 30 W) 

2.5 Electrocotter acc2ssoric, 

Bipolar points, cables, 8,16 controlled interruptor 

- Foot - pedal controller 

3. EKOL EndUstriyel Kontrol ve Otomasyon Ltd. Sti. 

Samsun Yolu, 48 / ANKARI-\ '.rel: 491684 

PRODuC'rION 

3.1 pH - Ion Meter 

- Digital display range: 0.00 - 14.00 pH 

C~a.n be used as ionrnet:.er ~di tI1 SlJf~sif ic iOfl e:: .. e~c·tl~()cle 

- Electrode heat compe~sation and slope control 

3.2 Electrosurgical unit - (400 5) 

- EF Output 

- Unipolar bipolar usc, audio-vision alarm 

- Blend cut use (cutting and coagulation) 

- Different volume for cutting, coagulation ana ipolar 

output 

3.3 Fetal detector 

- 8 hours of non-stop operation (chargeable) 

- Able to detect the heart beat of 7-10 weeks fetal 

Audio - output, accessories bag 



3.4 Ophtalmic unit (eyro device) 

- CO 2 and nitrogen tubes, too short defrost t~ne 

- Able to operate at (-JODe ) 

-- Analoo; and digital display for showing t.empe:cature 

and gas pressure 

3.5 Pyrogen test 

Electronic and dio;ital thermometer to detect pyrcgen 

in rats by rectal thermal change 

3.6 Spectrophotometer - (Spectrokol 100 D) 

~,::: 340- 910 ma single beam) 
"I 

- Detector: Wide - range photo diode 

3.7 Ethylen oxide gas sterilizer - (EO 45) 

- Au·tomatic heating andtirCl8 cont.:col,. Vi:;'.CU1..1m p:COc(::.sses 

- Ventillation unit makes possible to seperate gas from 

3.8 Flame photometer - (Flamekol 1) 

-- Operation 'di'::h propane and likid _ .. gas 

Digital display reading for sodium, lithium 

4. MEDA -- A.takan Cad. 15/2 Sanayi/ANKi'lRli 

5. PETAS- Profesyoncl Elektronik San. ve Tic. A.S 

$ube: Barboros Bu1,t., 13::,.1 Bi.::§ikta:;;/1:ST. Tel: 1660908 



PRODUCTION 

5.1 High frequency surgical units - (400 s) 

- Output power = 400 W , Coagula~ion : 120 W 

- Blend 1: 320 W, Blend 2 : 240 W, Blend 3: 120 W 

Audio - visual alarm , Weight 

- Dimensions::: 45 x 19 x 38 cm. 

- Bipolar coagulation - 500 Hz 

25 kg 

- Operating frequency cutting/coagulation~ 1000 kHz 

Bipolar coagulation remote control delav= 2 sec. 

5.2 Ultrasound therapy device - (Model Petson 200) 

- Audio output frequency - 1000 kHz±50 kHz 

- Audio output power = 15 W 

Automatic time controL:: 0·-15 min 
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_. Output povJer intensity ::: 0 , 2/0,5/1/1,5/2/3 1da.:ct/cm2 

- Electrical energy consumption ::: 40 W, Weight = 5 kg 

~.J Diadynamic therapy device - (Model Petdin 101) 

- Diadynamic ou~.put current 

- Galvanic output current 

Automic time control 

,~'" 

::: 

max " 

max . 

0-15 

20ml\ 

10m l-'i. 

min 

Different diadynamic current waveforms. 

5.4 Galvanic - faradic therapy device (Model - Petgal - 200) 

- Galvanic output current::: 100 m A 

- Faradic current = 100 m A 

- Total electrical co.nsumption - 50 VA 

Different galvanic and faradic waveforms. 
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5.5 Interdifferential current therapy device 

2 modes vacuurn units and C1.u:ren-c generc:i:or 

- Power consumption = 250 VA 

- Out·pl1t curr8nt . 7~ - -- 0-. U., J rnA 

- Weight= 35 kg, various accessories 

- Current forms :::: 0-100 Hz manual and au·c.om .. 3.-tic 

- Irnpulse current waveforms,.:: 50--100 Hz· nega-tive and 

positive scanning 

5.6 BCG l'1onitor - (Cardiopet 110) 

- Portable with recorder and memory 

- Input Impedance : 20~, non-fade display 

- Heart beat mea2uremen ::ca.l1ge:.= 20 -

- Scanning and recording rate .- 25 - 50 mill/sec < 

- Patieni: leakage curren t :: l5~lA (:cms) 

- Derivations:: CI\L, If II, III, V; AVR., l\VF, !-'.VL 

- Electrical power conswnption :: Max 20 VA 

- Nickel - Cd. , l2V, 1.8 A/hour 

5.7 Complete coronary care ~3 t.erns 

- Bed side monitors (2 channel, with memory) 

- Central console and accessories 

-" Var i01).s moni Jcors (voli th reco:rder f he,::lrt-'rat~e l1h:::-t:er f 

6. RbNTGEN - Elektromedikal Cihazlar Koll.$ti. 

Hlirriyet Tepesi, Dr.Cemil Bengli Cad. 33 Si~li/1ST. Tel~82509 

PRODUCTiON 

Dent.al chair f X - rays equipment up to 50 mA 
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7. SESA ELEKTRONiK SAN. ve Tic. A.E;. 

f'.1ithacpa!?a Cad. 24/5 K.lz:L1ay I ANKARA Tel: 175749 

1 ST. 14 0 2 :) 5 8 

PRODuC'rrON 

Gamma coun'cer I pH meter, cent:rifuge, rotato:c 

8. NUVE SANAY! r·11\LZEMELERI !jVLZ\LA'I' VE TIC!',RET 1\,;? 

Kumrular Sok. 26/2 l\r:nZARA Tel: 302208 Tlx ~ 49229 nelt:r 

PRODUCTION 

Laboratory and clinical centrifuges, ovens and incubators. 

9. GtiNEY D:t~ DEPOSU T:i:C. ve S,L\N. A.0. 

B C' 9/B' " -t' It C"'·,7 -NPUT 1 eyaz .:>arclY 1- 15eyaZl. _.,)'1.l-\.l..".J J....J Te1~ 5225004 

10. BADEP 'rIBBt ALE'I'LER SAN. ve 'ric -A .. ;;:. 

Harll 'I'eJ_~ 5273772 

Hamalba$l Cad. 10 Galatasaray/lST. Tel: 1490670 

12. DOG:U PAZAELAN1-\ VE 51\,[1$ DEPOSU KOL. $'1't 

1ST: Millet Cad. 6zbek Sli1eyman EE. Sok. Aras Pasajl 41 

T;' 1 II a-' " k '7 '" d- ,:> I .1-'" S I~l' .1.. ..... ~ J..~ _ L.. a '-. I. • 

ERZURULvl: Belediye 1$ Hanl 8-9 Tel:l11 133 25 

13. DOGSAN Cerrahi Diki$ Malz. pb. 

(Do~u Ecza Deposu A.~.) 

Gazipa;;c. Cad. TRA13Z0N Tel: 110 10/11 Tlx: 83147 do~u 

Mol1aglirani Cad. 12 



14. tLERI NETAL SAN. A.$. 

Ca~layan, Yurt Sok. 19- $i~li/tST. Tel: 1330512/13 

15. KARYER D1$ HEK1ML1(;I ClHAZLARI 1I'1l'"iLA'l' ve TIC. SOGU'l']\Ig~ SAN. 

Mirmiran Sok. 16 - Dolapdere/tsT. Tel: 1504892 

16. SEDKO Bant-Kozmetik San. ve Tic. A.$. 

Ziya G6kalp Cad. 19 Maltepe -Kartal/iST. Tel: 3520295 

17. SET 

AkarcaSl Sok. 20/2 Kas lInpa~a/1S'I'. 'i'el: 1505181 

18. SITAr1 TIC. 

Karanfi1 So}:;:. 30/6 Klzllay/ANK. Tel: 337248 

Fab. Esenbo~a Karayo1u 26 Km. 

19. SOMIWENTA Protez San. veTic.t\.$. 

Mete Cad. 30 Taksim / 1ST. Te1:1440204 

20. TIBSET Steril Tlbbi Aletler San. ve Tic.A.S. 

1506181 

21. TEKMtL Sl\N. 

CayJJ Sok. 37/J.1. ilarbiye/tST. rrel~ 1487837 

22. NEL NUkleer Elektronik A.$. 

Sumer Sok. 42 1\ l'JL:\PJ', Tel: 301510 T'lx: 42229 nel tr 



23. GALER.! TIP T lbbi 'I'eknik Cihaz lar Tic" 1\. $. 

IMG I.Blok 1426 - Unkapanl/tST. Tel: 264679 

24. Dr.ALTUN Tlbbi Cihaz1ar Uretim Tesisi 

Giftlikk6y P.K. 107 Yalova/tST. Tel:4102 

25. BKB Tlbbi - Teknik Cihazlar San. ve Tic. A.$. 

Anadolu Cad. 37 Salhane/1ZM1R Tel: 162689 

26. CAl-I PAZARLJ';IJi]\ A.$. 

Bliylikdere Cad. Beytem Han 4-8 $i~li / 1ST. 

Tel: 1461130 Tlx: 22509 camp tr 
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7.2 STANDARDIZATION J'..ND QUALITY 'l'E~;TING FOR BIOMEDICAL 

DEVICES IN TURKEY 

In the Turkish lTledical i:narket tl:l.ere are more t:han 

60 companies. Approximately half of them manufacture 

and produce health-care devices. The others are importers. 

They are the representatives and distrubutors of fore 

companies. TVJO diffE~rent recoHL11lenda-tions caD be It1ade ~ One 

for the import devices and the other is for the devices 

manufactured in Turkey. 

1. For the import devices, lEe Standards might be 

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

Trlese CEiJ1 be providt~cl 11 BtJ-Bio;nedical Eng·i~J.ee=::-~Ln,g Ir1E;t.:i t,1..::t:.e 

Documentat.ion Center " And t.ne Appendixes ~ 10 and 11 a:L-e 

the examples of lEe Standards. In instances where interna-

tiona1 standards are adopted by national standard bodies, 

international standards enhance import of these products to 

the country. In cases where national interests differ from 

the international standards, national standnrdscreate L3rriers 

to foreign market entry. 

601-~lf Safety of Hedical Elect_rical EquipmelyL" 'This \'la_s 

issued in 1977, and many countries have now adopted it as 

their national requirement. But there is an importalt 

problem for the recoHnnendatio]i here: De-velopment of a.n 

international standard is a very slow procedure. I-Ie(3.1 t.b. 

tecl-:1l101oqy 1 s changing raoidlv. 
"- -, After a special 
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is ready, the device complying with this standard may be 

obsolete. An if a country has to import an obsolete medical 

equipment because it is in compliance with international 

standard, purchase cos~ of the product should be lower 

than its normal Drice. 

2. Reconunenda tion for th(~ devices manuIac-c:.u:c.:,d 

in Turkey: Th.e situation for the b50rnedical devices 

manufactured and their standards is in its initial stage. 

The Turkish manafactureLs most.ly pI"oduce simple .::'lent:3.1 

equipments, laboratory chemicals and upholstery and dispo-

sables for hospitals. Only a few companies manufacture 

potentially critical devices. And these donEt TSE Standards. 

NOW.~ it's recommended a legal basis fo:c t.he c:or:tro1. 

and test:. methods of t.hese critical devices 0 And this 

must be developed with experts drawn from the ~SE, Health 

Ministry, hospitals ant universities ce 

of medical devices. Due to health safety. 

on the following products can be tested by 

until TSE Standard is developed. The follow 

are: 

1. Baby Incubators 

2. ECG Ivloni t01"3 

3. Blood Pressure Monitors 

4. Sphygmomanometers 

5. Aspirators 

6. Traction Units 

7. Electrosurgical Units 
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Most of the qualitative and quantative tests for the 

medical devices can be carried out in the laboratories 

of the Biomedical Engineering Institute in Bo~azi~i University. 

Since most of the teE3t: appara-t:us and supplies are clvailccb1.e 

including the relevant personnel. These test for the relevant 

devices are as follows: 

1. 'Ille auali tative El.nd CTu<:'"ntative tes·ts of BABY INCUBATORS ~ ___ e!:.-__ • ______ .. ,_~ ___ •. ~ _____ v~ _____ ~ ____ •• __ ~_~_. __ • _____ ~ ____ " __ _ 

I. Qualitative Tests: -----------,---

1. Chassis / Housing 12. Filters 

2. Mount / Fasteners 13. ContoIs / Switches 

3. Casters / Brakers 14. Heater 

4. AC Plug / Receptacles 15. Moi:or / FG~n 

5. Line Cord 16. Fluid Lev(~ls 

6. Strain Reliefs 17. Battery / Charger 

7. Circuit Breaker / Fuse 18. Indicators / Displays 

8. Tubes / Hoses 19. Alarms 

9. Cables 20. Audible Signals 

IO.Fittings / Connectors 21. Labeling 

Il.Probes 22. l'1.c.:(:~es sor ies 

L. Grounding Resistance 5. Safety TherIT~stat 

2. Laakage Current 6. Portable Power SuppJy 

3. Specific Gravi ty of Eatter)' 7. Hood Pl.ir 'j'emperatul:e 

Fl1..11d Z\cc:uracy 

4. Skin Temperature Alarm 8. Patient Probe Accuracy 



64 

1. Chasis / Housing 11. Controls / Switches 

2. Mount / Fastaners 12. Battery / Charger 

3. Casters / Brakes 13. Indicators / Displays 

4. AC Plug / Receptacle 14. ImV Step Response 

5. Line Cord 15. l-".larms 

6. Strain Reliefs 16. Audible Signals 

7. Circuit Breaker / Fuse 17. Labelling 

8. Cables 18. Accesso:cies 

9. Fittings / Connectors 19. Direct Writer 

lO.Electrodes 

II. Quantitative Tests 
.~.-----.--"----

1. Grouding Resistance :J. Paper Speed 

2. Leakage Current 6. Rate Calibration 

3. Inter1ead Lea a~e i. Eat.e J\.12'crm 

4. 120 V Isolation 



3. The qualitative and quantitative tests of 

BLOOD PRESSURE MONITORS: 

I. Qualitative Tests 

1. Chasis / Housing 8. Fittings / Connectors 

9. Transducers 

3. AC Plug 10. Controls / Switches 

4. Line Cord 11. Indicators / Displays 

5. Strain Reliefs 12. User Calibration 

6. Circuit Breaker / Fuse 13. Alarms 

7. Cables 14. Pressure Modes 
, I 

! 

10 Grounding Resistance 4. Accuracy, High(Arterial) 

Pressure Range 

2. Leakage Current 5. Accuracy, Low Press~re Range 

3. Isolation 6. Alarm Accuracy 

1. Chasis / HoUsinq 7. Bleed Valve 

2. Hou.nt Displa'(s 

3. Casters I Brakes 9. Zero Pressure Setting 

4. Tubes/Houses/Bulb 1.0. Labeling 

5. Fittings / Connectors ~l.Acccsso~ies 

6. :filters 12. Gaus-se / Column 

1. Pressure Leakage 2. Gauge Accurayc 
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5. The quali-ta.ti ve and quanti ta ti vetes ts of l\SPIRATORS ~ 
.----.-----.-~---------~';.......~-,-----.-~-----,.----~-----.---~----

I. Qualitative Tests: ----_.-

1. Chasis / Housinq 10. Filters 

2. Ivlount 11. Controls / Switches 

3. Casters 12. Heater 

4. AC Plug / Receptacle 13. JYlotor / PLUllP 

5. Line Co.rd 14. Battery Cha~ger 

6. strain Reliefs 15. Indicators / Displays 

7. Circuit Breaker/Fuse 

8. Tubes / Hoses 17. Accesso:.cies 

9. Fittings / Connectors 18. Overflow Protection 

1. Grounding Resistance 4. Rate of Vacuum Rise 

2. Leakage Current 5. Maximum Vacuum 

3. Maximum Flo',,~ Ra 1::.e 6. Vacuum Gauge Accuracy 

And finally, medical device standards must affect 

hospitals from multimillion 6011ar ~MR scanners to 25 cent 

disposable ECG Electrodes. 

Hospital personnel need help to identify key 

standards of maximum importance. Biomedical engineers 

should learn about standards' procedures in general, so 

as to better participate in the developlnen·t and :L'evLsions 

of the standards. 
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APPENDIX 1 

THE ADRESSES OF NAT!ONAL 

STANDARDIZING ORGANIZATIONS 

(91 Nations) 



fU;j:Niil; lNAP!, InsUtut /dr,;2rleil de N0n1uilisation 2t dt' 
rrv.pri~t~ indw;ttiC'i!l:', -5 rue Abou lIarnou tJou:;.;.;.J., iLl::'. 
1021, 0:ntte (h~ '.i·i'i, 

Arg~ntbrt: IRl .. M I IR.t\.:~·t. Instit!Jto Argentii10 de Rae­
WD!!ii;{.ill..:i0ii. rl~ ; .. fat::::Ll;:!l~;";, Ch!!::: 1192, Ih~~!H}S Alr;:.::; 

/i.ust;:-:;-,.E~: 81...11.. 1 AS, Standards Association of AustraHa, 
GO·EG Arthur Street, North Sidney, N.S,W. 2060 

Au~td:!: ON~ ONORM. Oesterreichisches Norrnun:i:")inst.ltut, 
: LeapolQ;::;~e .1, Postfacb 130, A-I021 Wien 2 

2:!nghdesh: BDSl, BoJ.ngladesh Standard;; Institution, 3·Dit 
(Ext.:::-nsion) Avenue. Motijh~el Commercial Area, Daccz.-2 

Barbados, W.I.: DNS!, Darba-dos National St!!.ncl<'lrcis In· 
r.t.ltution, HFioC:den," Culloden Read. St. Mieh3.:d 

'fkl{urn: IBN, NJN, *In.stimt be!ee de NormaEs3.DOn, ~~G 
A\,~i:ue de !a Brabtlnconnr, B·I040 BruxeHes 4 

Bolivia: DGNT, Dit:)ccion Genera! de Nafm::.5 y 'Tc(,:loiogia, 
Av. ~.l~isc,-.d Santa Cruz, Edit Lot~ria, Piso 9, Casilla 4430, 
La P:lZ 

Brazil: ABi'·~T; Nil, Ell, *As....;cciac2o· Brasileira C>? No;m;~ 
Tp.cnk::z.s, 13 Av. Trez~~ de Maio, Andl! 28, Ca.X2"1 Po::;t31 
leSC, C"SP 2DGOG, I~k de J,:u:L'iro 

Eulg:tria: DKC, St.,1t.;? Committe-e for StrmciarciizaUon at t:H~ 
CO'Jr::::i! of M~ni:.w:,-s, 21, 6th September Street, Sofia 

St:r!:1.'l: UBJ\Rf, VBS, Uninn of Burma 
Lmtitut2, Junctio'l [."If K~ha Aye 
?::!.J1p;Gon 

rt'::S23!:""ch 

Eoads, 

;~T;:;';~~~~, ~:g~·fst;~)r(: ~i~ jl~.,~~~~~~r~:!rl~~~lVi!~:du~~riei~l):~ 
Commercial, B.P. 1604, Y:wunde 

Clmada: sec, CAN, Standards Council of Canr.da, !ntt~r­
natinnal Standardization Br<lrlc:h. M~adnv.'y:lie Cor;orate 
Cent~, 2000 Argentia ROJd, Suite 2-401) r'/iis.$i~.1uga. 
Ontario L5N IP7 

CSA, Can.sdian Standards Association. 178 Re-xda!e Boule­
vue! RexdaJe, Ont;::rio, Ca.'1aaa M9W IR3 

Ch~le: INN, lnstHuto Nzeional de NonnI!.liziJ,~.::ion, Ma.ti;:s 
Cou.:,jn.o 6·~. Pi:;e) 6, Ca....:;.jlJa 99::>, Carreo J, Sant~n.g,J 

Crlln.a: eNS, eNS, Nnt!onal Bureau of Standa.rds, M.ini~try 
of E<::onor:lic AUairs, 5th flnnr, IIsin Kuang- Lire Insurance 
D:dg_~ T2.ipei, Taiw:!n 1 O,t. Rept!b!ic or Chin3. 

C.olombia: ICOi{TEC, I!~$tJtuto Colornblano de Noml!:lS 
Te-cnkas. Carrera 37 No. 52,05, P.O. Box 14237, Bogota 

C'.:....:;ta Rie:;.: lnslitt~to u:ntrnameric;:mo de :,v!?:">tigaciOnt'"3 y 
Tc-chnotGgis industriAl, 4a Calle y A\'~nida 1J RefunD!L; 
Z:)n.a lOT Gua.tema.la City, Guatemala 

C}"pru~: T\'iinhtry of Commerce and Industry of the 
Rcp1lblic of Cyprus. Nico~a 

C;:~·t:h{Y.10':~:i;,;.: CS1'i, 
Vl:!:da13k:2 '1.t...'1H:"!;U HI, 1 

i.Jn:.d pro norm.1.11z.1d ~ m~:[-e-rli> 
P",ho 1 

l:(.':l!;~arK : 

EC~la(.br: e':EN, lnstituto E(u{\tQri~rlo de !';o,m.:1.1izacion, 
Casilln 3999, Av. Universitaria 78·l. quito 

EiD'pt.: EOS, Eg'Jptian Organization for Standardization, Z 
Latin Ar.1el.:ca Sheet, Ga~den City, Cairo 

EI Sairz::cor: rn~.tituto Centronrnet'icaDo d~ In'.·~~tigaclonf'$ y 
TGcnoloITt~ Ind;.~strh~'\, 4a Calle y Avenich !a Rdo:ma, Zona 
J.Q, GuatemD.la City, Gu<;.tc.i7l~a 

Ethiopia: ESI, Ethiopi:m St.3.nd3.r~1:; Institution, P.O. Box 
2.310, !~ddis Ab2ba 

Finlx-:d: SF'S, SFS, SuomCI1 Standardisoimis!iitt.o, P.O. Box 
205, S1"-00121 He!sinld 12 

Franc:::: /I..FNOR, Nt', t'\ssoci3.tion frc,nr.:ds(> de :\CH­

rnalisatloll, TGur El!fOPf'. Cedex "7, 92081) Paris·L2 Defe~:;;! 

e~utsc:-·1i'S I!'..stltut fur N0m1Un~, 
1107,1 Berlir. 30 

Gh&na: GSB. Gh2.nJ St;uldards DO:lrd, P.O. Box \1. ::!A5, 
. .\CC!"<i. 

C~fef'C"': >;;1S, Hel!enic I~f~publ:(". I,ri;,i . .;try of Industry, 
StanJardi;:,d:ion I.Ji"~'i510n. 00 ~,:! . 1.:1: o;:.1O'.l) .)>J 

ALlums 

GU3te-maJa: ICAITI, instiluto CentlO3.mericano d~ 1.;1-
v;;;:stir:<tdones y TecilDlut;1a Industrial, ,13. C.lllc y :\ven:d:l b 
P~e[orma. Znn8. 10, /"..P3it;:;.do PG,,~l 1~S2, Gli.3":.l?rn~:la C~ty 

HOEd(1ras: I;'l:;tiLuLo {\'~lL!"()americ~-\r!~: :.:1!: Inv;.'s:'i~':;J.d')nfs y 
L!~ C;.,\l(' y :\;:(-niG.? h. rtcformi1, L.0nJ 

Hong KGn~: Hung .stJ.nda:ds and Testing Ct."[)!.t.', 

Elt:!2::: industrial Bklt!., Floor, Unit. A, 21 {via T:ll! Wei 
Road, Hu.ng Hom

j 
Kowloom 

Hun~lary: lVISZH; l,lagyar SZ:.lbvanyugyi Hivatul, Postaf:o:{ 
24, 1450 Budapest 9 

~:;':~~~'~iklndt.!strlal D~'it!lopment In;,.titut~. Skiphott .31. 

Indb: lSI, IS, indian St;:mdan1s Institution, Mailak BhJ.on, 
o Ebl1adw: S11:3.h Zar:~r M;ng, r'i,~\'! D::lhi 110001 

!ndonesh:.: YDN!, 
.bUm E~·Ji:!a ,!O :\t:s, 

I!"<:.n: ISIRI, 
Res£'Irtch of 

Dalla Normalis351 h;donC'Sia, 

of Standards and Industriul 
of ~ndustrieS .wd 1\lines, P.O. 

iraq: lOS, Iraqi OrganizaUon for Standard.~. Planning 
Board, P.O. Box 11135, Baghdad 

In~land: llRS. IS, Institute for Indll:;tri~l He·search 3.:1d 
Stanciards, Glasnevin House, hallylri\HJ Hoad·, Dublin 9 

Isr:1el: ('.1, St~ndnrds Institution or Io;!"iwl, ·12 Uni''"o[',:;it)· 
SLfl~flt, Tel A vi'.' 6G977 

itJ.Jy: UNI, UNI, Ente Nazionale itJiia!lO di l1nlrica:.doIiI'!, 
Pia:;'.za }\!"m.1ndo Diaz~, 1 2012J D·iiLmo 

ivory CoasL Runc-ail hci;:ic::l d::-· :'·lor:~:::l!l~.:d,i')J1) (\1inLturr. du 
Plan, .G.P. o.'t9, JU1idj:m 

,};;:'l:;i~;;.: .. ms, B"!.!!"e3. 1.1 of ~L1nd?fds. G Winc.hf''':~er Road, 
P.O. Box 113) Kingsto:l 10 

Japan: JISC, JIS, Japanese rndustrial Standards Committee, 
Agency of Industrial Science ar.d Technoiogy. Ministry of 
lnterr.:ttional Trade 3:1d Indu3try, 1·3-1. K.nsumigase-ld 
Chiyc,(J..~ku, Tokyo 

Jord.an: Directorate of S( .. wd;ucls, MinistrJ of Industry and 
TTade, P.o. Box 2019, Am;-n~m 

!\.rnya: Kenya Bure:.:u of ~;t.andarris. P,O. Box 10610. 
Ni.tlro~:; 

KOf€a: KI1S, KS, Burt:<lu of Standards, Industri:".,..l Advance­
ment l\drninistnltil.1o, Youngdcunfpo,ku, Seoul, r~epdbJic 
of Korea 

Kuwait: KSS, \"Hr.istry of Commerce and IndusLy, Po~t 
no:.: No. 29·1,1, Kuwait 

Lc·banon: LIB~OR, ;nstitut Liban:lis de N0n11aiisation. 
B.P. Hbl·14, Bt'yromh 

Lihc!:"i:-z: 

Libya: SLlnctRrds :md Srccifirat.ions S'':i.'lic)n, 
01 Ind!l:itl"iZ'\ Drg.1Il]7.atio;1, \"iinis!f;/ of Irldustry, 

1'!:E1'>' 

:r.·hdaZ";~;;,;·ar: MinistJ.:'rf' tiE's r ... 'Iil1('~;. tit? l'Ir:dl:s~rif', du 
Con]"rnfr('~ et du rL.vH;)illem\~i\t, Sl'(v1Cl' du COl;d:~i',)nrF" 

m2iJt, U.P. 1:31G, Tan<1rlClriv[' 

Malswi: ,\laJawi Bun:>3u of St:indards, p,O, Box ~~·H). 

Diantyre 

:';al2.ysia: SIRI~1, SLmd,'.uds flnd Indu~trin! Rr:>search In· 
ditut.e or Malay::.ia, SHU: .. ! St~cr('t.a~atl P.o. B0X ::'4·1, Kuala 
Lumpur 

Mait3: Dpp3rtment. of Industry, :~O SOllth Street. Vailett.a! 
Malta 

Me:-dco: DGN, DGN, Din'cciol1 Gen('r:":;J de Norma~. Av. 
CualihtL'moc No. 80, ~'I('xico 7, D.F. 

l\-1oroeco: SND/]'A, S~r','icc de Nonli.nlisation Industrielle 
!\larocai1H\ Dir('('tion de l'lndustric, Mini<;tf.'rt' au 
COmr!1crc:e, de l'!;:dllstr~".J. dE'S :\iii,(!S et de !a Marin·.;­
T\i;)rcil:J..nd-:, Rrlbat 

L';-etherbrHh: NN1, :-\[::\1, Nu:kd::mds Nom1a!isatie-·lnstitLJut, 
PolJkwf'g 5, !{jhwij1~ 

New 7....ealand: Assodntion of New 

N;('ar.?gu~: In.stiluto t>ntroamHle".no de Ini'l.'$ti~!h.:!ont·s y 
Tecnoh.'~ia lnduslr;al, 4:1 CaHe y Av("uioa 1& Refonna, ZOlla 

Nig:,~ria; NSO, FedetJl 
S!.2nc:~;ds ('hgi:'.n!'~;.l.ti0n, 

Isl3,nd, Lagos 

j\"igE'rian 
Vlctoria 

NOr-Wi.1Y: NSF, NS, Norges Stanu"... ,Jl:;t~ nngs forb U!"lG, 
Haakon VII'::; st. 2, N-Oslo 1 

Pakistan: 1 .... ::>1, ?S. Piiki.':.~i1:l SL<!I·IJa:d::; I:;:;~:t!..:ti'.):;, 'EI 
Garden Rc:td, Scddor, Karach;·3 

Panarna: Instituto Centrcmnerit:i . .'1o de Investigncionc-s y 
Tccnolog:ia Industrial, 4a CaH~ y Avenid31a Reforrna, ZO!1a 
10, Guatp.m~!.la City', Guatemal3 

Paraguay: IN"TECNOR, Institute Nadorla.l Ge Te(:nDlogia y 
NonT·laliz . .3cion, Avda Artiga.s y Gral Rua C3.silla de Correa 
967, A.sundon 

Peru: ITH':TEC, fns~ituto de 
r ndu.strial y lie ~()nna5 Tpcnica...;, 
PisQ 2, .:\p2rt~!r:l(l No. 14~, Lima 1 

Philippine lsiamL: EP, 
Fioor, ~,1ai1U!'3ctU!Prs D!J~ .. , 
!v'bnila 

BU.ri?2U of St:lnrhrds, 6th 
St."!. Cr!.!z, P.O. Box :3719, 

Poiand: PKNi~I, Polski Komitl";' :·;urma!i::.acji 
Eh:ctor:-dna 2,00.) 39 Wz.t"'SZJ.'.r,,::. 

i M:;"].r, U1. 

PortHg.:": ICPAI, Nr, H.eparticao eli i\ormali]'J.cao, AV(';1ida 
{~i.' T 

r~('public ("If South Africa: SAHS. ~Ar~S< Sout.h African 
Buri'au of Star,(.J.a:·d:::, Private Bag- X191, Ft:;,:toria OCOI 

Rhodt::;.i.1: St.J.ndarcis :\s:"oclaLion C': CJ.'ntraJ Afr:(·a, 
C~)Vf:!ltry flo~d, Viorkington P.O. l.hn 22~~,\Sa.!.isb\1ry .! 

H()n-:<.!!l· 1:t5. ST A·:·: , Institutu! Ftol!:.'J'1 lSe S~ar:dardiz2n', 

C?~;\.;f"<l l)os~';l~; t)21,1, bu("arf''>t '1 

S3.udi Arab;.q: S}\SO, Se.udj Arahian Standards 
OrgJ.niz~1tjon, }...irrort Street, P.O. Box '3·!37. Hiyadh 

SiiCigap0l)"e: 
In·"lu!",tlii;.! 
2Gl1, SiT)h<1p~lrf"'6 

Singap~)f;? 'Institut.e or Stanrlards Clnn 
1.79 River WJley Road, P.O. Box 

Spain: I:RANOR, .I.nstituto N.acion:a! ,de Racionalizacion y 
Normallzacion, Serrano 15Q,·Ma.r1iid<C 

Sri Lal1ka: BeS, Bure3..~.\ of .Ceylon Standards. 5:3 
Dh~HmapJ.la Mawatha, Colombo 3 

Sud3n: SSD, St.a.nd.1rdizatlOn and Quality Control Depzrt­
ment, ~;1in.i.'itry of Induf:try' and Mining. P.O. Box 2184, 
Khartoum 

Sweden: SIS, SV€!iges St~Hld~lldis.t'j"ln~s.k~mrnis::;ion, Box 
3295, S·103 fi6 Stockholm 

Switu"dand: SNV, S~~V. ·A.' .. s0ciatinn Suisse de Nor· 
mali5.l1tion, Kirch. I!w!"g ·t, Pmlff.1C'"h, 80321furkh 

Syna: Industriai Tt:':>tL\~ .and K."it dftb ,;':entre, P.O. Box 
8,15, Damascus 

ThaIland: ~ lSi, Thai Indu,:.,trilli' St.<::.nd.itr&Institute, Dt>pjrt-
~ 
0; 



mt'l" .. t of Sdence, M!nistry of Industry, Hiun::t Vi, Ba;lgxok 'l 

'f'rinidad: Trlnidc,d and Tobago BUrc'lU of Standards, Hoom 
318, Salvatori Bldg., Frpderkk Street, P.O. Box 288, }JOlt 

of Spain 

Tunisia: .MinistN€' de l'Economie NaUon:~ll'. IS5 n.H' d~ la 
~:asbah. Tunis 

T't.lrkey: TSE, 1'8, Turk Sumdzrdi:tri Enstj~i.1su. Ni'catibey 
Caddesi 112, Bakanliklar, Ankara 

United Kinl~dcm: ESt, B-3, British Standards instituticn, 2 
Park Stn::€'t, Lendon ViL'~ 2BS, En(.;~ar.d 

Un.;guay: UNIT, UNIT, Instituto Uruguayo de Norr:la." 

US~';R: GeiST, GOS'!', GG~;\.ldarst\'{·nnvj Komitet Stand· 
itrtov, 1\1\'r i Izml'ri~i'I 'nyh Pribor()~v pri, 38 Kvarlal 
Jugo-Zcpada, Lo..-pus lo'J-a, ll.joska 'l-421 

'/enezue!a: CO'VENIr~. Comision Venp:,:oI.ana de NOm!3,S 

hdu~trialf's, Av. Boyaca (Cota IvIilJ. Edf. Fundacion La 
.:oa!le, Piso 5, Caracas 10;) 

Yugos.lavia: .JZS. JUS 1 Jugosiovrnski zayod za Star:d· 
CirdizadjtJ, C::r:l Uros3 ttl. 5,1, Post prcgr. 933, 110)1 
;~eograd 

7am!.li:J: 'lSI, Zam,bi~l SUmcl:uds In:;tilute, P.O. E-ox fi W 
::~)9, Lus;.;ka Lu:;:"ka 
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THE IVlEDICAL DEVICE COl'illVlIT'l'EES OF ISO 

ISO/TC 42 .. Photography radiographic film 

ISO/TC 75. Stretcb.ers 

ISO /1'C 76 . Transfusion equipment for medical USE 

ISO/TC 84 . Syringes for medical use and needles for 

injections 

ISO/TC 106. Denc.istry 

ISO/TC 121. Anaesthetic equipment and medical breathing 

machines 

ISO /rl'C 136. Furniture-Hospital furniture 

ISO/'1'C 150. Surgical Implants 

ISO/TC 157. Mechanical Contraceptives 

ISO/TC It:;Q 
" _..J '" ErgoDomics 

ISO/rrC 168. Prosthetics and orthotics 

ISO/TC 170. Surgical intruments 

ISO/TC 172. Optics and optical instruments 

ISO/TC 173. Technical aids for disabled and handicapped 

persor:s. 
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APPENDIX 3 

'rEE LIST OF TSE ST;"\.NDARDS HELATED TO BIOIVlEDIC.t\.L 

EQUIPMENTS AND SUPPLIES UNTIL 1984 IN TURKEY 
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'rSE: STANDARDS HEA.L'I'I-I 

No l\pproval Date The Name of Standard P:cice (TL) 

1. Instruments for Surgery 

'IS 3497/0c·tober 1980 Steri1 Suture 60 

'IS 3548/,January 1981 * Surgical scissors 315 

'IS 3549/January 1981 405 

'I'S 3833/D2cernber 1982 Surgical gloves 105 

'IS 3946/March 1983 Surgical £orcepts 

'IS 3948/March 1983 Wound retractor 

2. Instruments used in medicine and their analyse methods 

a. The Instruments 

'IS 3521/December 1980 

'IS 3592/March 1981 

'IS '380S/September 1982 

'IS 3809/Sept.ember 1982 

'IS 3S76/December 1982 

'IS 38BS/February 1983 

TS 3944/March 1983 

'IS 3957/April 1983 

TS 3971/April 1~83 

h. Analyse methods 

TS 3402/April 1979 

Syringes for Medicine 

Needles for syringes 

Hot \vat.er ba.gs 

Unvu1canized rubber 
ice bacJS 

Infusion carriers-mobib 

Tongue depressor 

Pla:3te:cs 

80 

1. O~) 

60 

60 

Plastic syringes, di~osable 
steril 

The color code of 
nl2dical gase:~; 30 
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No Approval Date '1'he Name of St:andc:,L'd Price ('l'L) 

3. Materials used in densitry 

TS 3591/l\1arch 1981 Tooth pulling instruments 135 

'l'S 3733/Ji.pril 1982 Mirrors for denst~stry 75 

TS 3753/April 1982 Elevators for surgery 

TS 3922/March 1983 

4. Glassware and experiment methods 
.';. G 1 ass war e 

TS 3400/April 1979 

TS 3507/November 1980 

'TS 1982 

TS 376l/April 1982 

TS 3781/May 1982 

rrf:;) 3822/Nmlember 1982 

b.Experiment me hods 

TS 3399/ April 1979 

TS 3587/March 1981 

Note: 

* Mandatory standard. 

Experiment tubes 75 

Glass petri dishes 75 

Microscope slides 

Graduated pipettes 

Sedimentation pipette 

~1easu:c ins graded cyu'nders 120 

Cen-t:rLfug"e tubes 75 

Properties of glassware 
tubinq and joints 30 

Experiment for resistance 
0"" rcl"iC:S to -'c-id (coN\ a"'-1.. 'f} -L_C ........... ' Q"--.. - \ . J ~ L 

lOO'C hydrochloric acid 4S 
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l\PPENDIX 4 

TOPICS FOR HEAl/PH PREPAIU-\TORY GROUP OF TSE 

IN 1985-1986 
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HEALTH PEEPAFU\TORY CROUP 

1. pH rnet,er 

2. l\utoclave 

3. Sterilizer 

4. Aspirator tubing 

5. ,Ta';.] spreader 

6. Blood and serum bags and sets 

7 D . t . 'L' . ry a1r s ;er1. 12er 

8. Steam sterilizer 

9. Hheel chair 

lO.Crutch 

11.Body temperature 

12.Blood and serum tra~smitter sets 

13.Glass bulbs 

l4.Vaccination bottles 

IS. Porcelain capsule 

16.Narrow-necked medication bottles 

17.Plaster of Paris 

IS.Stretcher 

19.Cathater 



20. Vaginal diaphragm 

21. Vaginal speculum 

22. Gypsum cast bandage 

23. Overbed tables 

24. Dropping tube 

25. Glass bulb tubes 

26. Hair cream 

27. Skin cream 

28. Toilet powder 

29. Hair pain-ts 

30. Plastic medicine measuri~g cups 

31. The safety requirements for children toys mechanical 

and pnyslcal, chemistry properties and flarrmable 

32. Contraceptive aeVlces, general rules for uterus 

33. Silk suture for surgery 

34. Finger cot 

35. Bandage with viskon 

Bandage ll,:/lon. 

37. Pharr,laceutic box 

38. l\rti f icial seedin(~; box 

39. Baby cots 

40. The experiments for the surgical metallic mater 1 

41. Silikat filling materials 

43. Akrilik teeth 

44. Zinc phospat 

45. Iv1ercury 

46. Hydrolic physicon chair 

47. L\mbudevice 
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48. Sphygmomanometer 

49. X-ray hand-wash tank 

50. Aliminium eye ointment tube 

51.Metal pharmaceutic holders 

52.Plastic pharmaceutic holders 

53. Plastic eye dropping tube bottles 

54. Cosmetic cotton 

55. Hygenic napkins 

56. Surgical light 

5
~1 

I. Surgical light 

58. Cologne 

58. Deodorant 

59. Experiment methods for m 'robiologic cosmetics. 

1. Surgical table 

2. Gynecologic examination table 

3. E.N.T chair 

4. Electrical centrifuge 

5. 'I'rOrrL1TlSl 

6. Steth.escope 

7. Bouqie sets 

8. Curette system 

9. Patient examination table 

IO.Disposable blood-vessel cnnnuia 

ll.Tarcheostomy cannula 

12.Needles for dentistry 
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13. HUHlidif iers 

14. Modification Carts 

15. Air permeability for D1astic pharmaceutical covers 

16. Tuberculine syringes 

17. The control methods for safe cover systems 

18. t\Theel chair 

19. Sputum containers 

20. Vaccination transfer containers 

21. Blood transfer containers 

ll.n-tiseptic ]
. . ~ 

.. lqUlC1 soaps 
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THE TECHNICAL CO.1't1'1I'l"rEES OF lEC 



THE TECHNICAL COjVU'HT'TEES OF IEC 

Nos. 

1. TenninolC'...gy 
2. Rotating rnachinel'Y 
3. Graphical sl~bo1s 
4 • Hydraulic turbines 
5. Stearn turbines 
7. Bare alurninium conductors 
8. Standard voltages, current 

rat:ings and frequencies 
9. Electric traction equipment 
10. Fluids for electrot_edmical 

dppi.ications 
11. Hr2.comnendations for overhead 

lines 
12. Radiocomrr:u .. T1ications 
13. Electrical rneaslrrin.g equ:Lp,tent 
14. Power transformers 
15. Insulating materials 
16. Tenninal mcrrkings cmd ob'ler 

icle.r1tifi.catioI1S 
17. &vi tchear Ch'ld corrtrolgear 
18. Electrical installations in ships 
20. Electric cables 
21. Secondary cells and batteries 
22. Power electronics 
23. Electrical accessories 
25. QUCh'ltities a_nd tmits, ani dieir 

letter syntols 
26. Electric T,veld:Lng 

Nos. 

48. Electromech,mical cOHTj:Jenenb:, 
for electronic equipment 

4Q Piezoelectric devices fer fre­
qLlerlc~~y COl1trol arlC~t se.l.ec;tio~n 

50. Erxvircnl'Tlental tes·ting 
51.. r!1:1gnetic coYaporlet:s ELlIC} f~3r}:i te 

InErter ials 

56. 
57. 

58. 

Printed circ:ui-i::s 
~'linding vJires 
Relial'Jili t:.5?" cUl:1 rna.irrt.ailla~;Jilit.y 
Tc-:;leccrrt:col f telep:cot:ect_iD::-l 
a:Lld assoc~i.a·tec1 teleC()11TIi1111.j .. cc::tions 
for elective pO'(:Je:c :::;:/stem:3 
r.iletllods ()f IneaS'UreillE:IY: (;f eI.ect.-... 
rical prcpert:Les of metalli.c 
rraterials 

59. PerfoHnance of household 
electriccd appliances 

60. RJ=:cording 
61. Si::1.fety of household and simi lar 

e1ectri(::a.l appliances 
62. Electrical eql1ipmentin medical 

practice 
63. Insulation systems 
64. Electrical installations ,:Jf 

... ' ''' -.. bLlll.Cnngs 
65. Industr:i.al-process meaf;ll.r.::!l1'lEnt 

aJl(} cc)ntrol 
27. Industrial electroheat:Lng T;'j" , I 

Je, .ect:.rOrLIC l,teasurrng 1:::C[Ul~jiTt::nt 20,uipment 66 . 
-, 68. 28. Insulation co-'ordinat.ion 

29. Electroacousti.cs 
31. Electrical appa ... :ratus for 

atmospheres 
32. Fuses 

Power capacitors 

e):pJnsi'v'(? 

33. 
34" 
35. 
36. 

I..2J11pS al'ld relc'l'ted 8CjLli fJrlE~llt 
PrilTalY cells aIle). t~8t-tc'-ies 

Insulators 
37. Surge arresters 
38. Instrumerrttransforrners 
39. Electronic tUD2S 
40. Ca.pacitors and rc;::;:Lstor:3 for 

electronic E-'quipment. 
41. Electrical rel.ays 
42. High-"volta':.-:re te;:;tiEg techniaues 
43,. E~lectl."ic fan,s for llo1J.s~~1-lold aIld. 

similar purp:Jses 
44. Electrical 8(luipnent of industrial 

machines 
45. Nuc],ear inst.rumentaticn 
46 ~ Cables IrVires and wavequides for 

telecomrrn.mication equipment 
47" SemlcoI1duct.or devices dnd 

integra ted ¢Lr' s 

69. 

70. 

!V'\Cl:;netic alloys and st:eel;::, 
Electric road vehiole'c~ C!n.d 
eleotrio industTial Leuck.s 
I)(::grees of p:cot.ec-ti.on l)y 
e:nclC)Sllr~es 

71" Electric:al ir1sta.lla:ti{)I1S tc'r Ot}:t .. ., 

deDI' sit:es under heC'\F{ cOlJditiol"lS 
(i.l1clu(J.ing- ()PE::il~'-C2St Inin.e~3 arld 
cIllar:c~Les ) 

72. Atltomatic controls fo::~ hO;,ISEholc1 use 
73. Short~cirC:1.,1it cur:rerrt:3 
74. SEi.fety of data p:roces::;in":i f:,cjuipmetlt 

and office Hk1chines 
75. Classification of 

CC)11l1l. tiorlS 
76. La ser (;(llli I-irnelTt 
77. ElcctronlClgnc~tic C01Tq:::Ja~_ib:Lli ty 1::x:;­

bveen electr.ical equJ,prnent incluc1-
iEg ncbvork~~ 

78. 'I'c)()ls for live-\vor];:inc;r 
79. Alal"lTI sys;tems 
80. Navigational instnllTlent:.s 
81. Lighting protect. ion 
82. Solar photovol-taic en(:~rgy systems 

83." InfoHlC:-:ltion teclmolog:! eqL,ipmc:nt 
(.··~"r S p 1" . '_.' • ,',-: .Internat.ional st=.'f"~cial com--
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THE HEDICAL DEVICE COjjllVlI'I"l'EES OF lEe 
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THE MEDICAL DEVICE eOfJIlvIIT'I'EES Of' IE~C 

lEe TCI Terminology, Radiology and Radiological 

Physics, Electrobiology 

TEe 140 Small special power transformers, 

Safety transformers 

lEe SC 290 Ultrasonics, Hearing aids, Ultrasonic 

diagnostic equipment, Ultrasonic 

therapeutic equipment 

lEe se 45B Health physics instrumentation 

lEe TC 61 Sa~ety of household electrical appliances 

Ultraviolet and infr~r~radiating appli-

ances 

lEe Te 62 Electrical eqiupment in medical practice 

lEe SC 62 A 

in medical practice 

lEe cs 62 B X-ray equipment operating up to 4JO kV 

TEe SC 62 C Hi energy equilment and equipment 

for nuclear medicine 

se 62 D Electromedical equipment 

lEe TC 64 Electrical installations of building3 

Installations in medically used r80ms 



lEe TC 76 

lEC 'l'C 77 

lEC CISPR 

Laser equipment 

Electromagnetic compatibility betwee~ 

electrical equipment including networks 

in t e r:'f cre11ce 

86 
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APPENDIX 7 

THE LIST OF lEe STANDARDS 
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THE LIST OF lEC srI'ANDAEl::S Pf{EPAHED BY COJVilVII'I'TE::::: 29 

PUBLICATION 

118--0 (1983) I-Iect::cirlg aic1s 

Part 0 : Measure~ent of e1ectroacoustic~1 

charasteristics 

Part 1: Hearing aids with induction pic~-up 

coil in.pt~Lt 

118-2 (1983) :Hearing aids 

circuits 

118 .. ·3 (1983) I-Iearirl~J cLids 

Part 3: Hc~a:ring did equi.pment no-t: en-tir31y worn 

on the LL s tencl 

118-4(1981) Methods of measurement of electro-acoustical 

characteristics of hearing aids. 
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118-5(1983) Hearin9 aid:::; 

Nipples for insert earphones 

118-7(1983) :Hearing aids 

Measurement of the performance characteristjcs 

of hearing aids for quality inspection for delivery 

purpose 

118.8(1983) :Hearing aids 

Measurement of the performance characteristics 

of hearing aids unde:c stimulated in st:u 'vJod;:ing 

condit-ions 

118-11(1983) :Hearing aids 

126(1973) 

150(1963) 

Symbols and other markings on hearing aids and 

related equlpment 

:IEC reference coupler for the measurement of 

hearing aids using earphones coupled to ear 

by means of ear inserts 

Testing and calibration of ultrasonic therapeutic 

equipmio-::nt 

224(1966): Marking of control settings on hearlng a 

90(1973) Dimensions of plugs for hearing aids 
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318 (l970) An lEC artificial ear, of the wide band type r 

for the calibration of earphones used in 

645 (1979) )\UQlOmet.ers 

'I'HE lEe STANDARDS PREPARED BY SOB'-COlvll'lI'i"I'EES: 

62 A, 62 B, 62 C, 62 D 

601-1(1977): Safety of medical electrical equipment 

Part 1: General requirements 

601-2(1981): Safety of medical electrical equipments 

Part 2:Particular requirements for medical 

electron accelerators in the range 

1 .M.eV to ~)O MeV 

Section one: General 

601--2.2 (1982) ~j\l adical electri,:::al equipment 

Part 2: Particular requirement for the safety 

of high frequency surgical equipment 

601-2.30.9(2) :£I1edical electrical equipment 

Part 2: Particular requirement for the safety of 

short-wave therapy equipment 



336(1982): Characteristics o~ focal spots in diagnostic 

X-ray tube assam.blies fo!~' medic::ll use 

407(1973) Radiation protection in medical X-ray equipment 

10 kV 'co 400kV 

522(1976): Inherent filtration of an X-ray tube assembly 

572(1977): Determination of the luminance distrubitioD of 

electro-optical X-ray image intensifiers 

406(1975) : Radiographic cassettes 

407(1975) : Equipment for dental radiology 

526(1978) :High voltage cable plug and socket connections 

for medical X-ray equipment 

731(1982) :Medical electrical equipment 

Dosimeters f i th ion:L zation chambers 2.S uS0;d ]1 

radiotherapy 

91 

613(1978) :Electrical, thermal and loading characterististics 

of rotating anode X-ray tubes for medical diagnosis 

520(1975) :Entrance field sizes of electro-optical X-ray image 

j.ntensif ie.1:'8 
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536(1976): Classification of electrical and electronic 

equipment with regard protection aqainst electric 

shock 

658(1979) : Radiographic intensifying screens for medical use, 

Dimensisons 

580(1977) An exposure product meter 

573(1977) :Measurement of the conversion factor of electro-· 

optical X-ray image intensifiers 

637(1979) :Making of and accompanying documents for X-ray 

tubes and X-ray tulJ(c assernblies for medical U:3e 

627(1978) :Characteristics of anti-scatter grids used in 

X-ray equipment 

479 (1974): Effect of cm:rent pass through the human 

bocJ.y--Technica 1 Commi ttee: 64 

C.I.S.P.H 

(11" llA, 1975) IJiIni t~:; c111(1 Inet.}-locls of rnea~3U.I.-e.lnen. t of rac1io 

int2rf~ ... ~~cerlC~(~ (_~h_clractel~ istics ()f i~ndu::)·ty~~~.al 

scientific and medica] radio-frequency 
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Z\PPENDL< 8 

Z'-iBljREVIl\'rI()~\jS Al:\Ii) l\DFJ~~SSES 

RELATED '1'0 s'rANDi\RDS OHGZ\NIZATIONS 



Al\1'U 

l\CHIG 

ANSI 

AS1-If~ 

DESS 

EDMPi 

T118 I\'sso(~ ia.t.ic)ll for tllC~ 1\(i"f·i(~rlceIn2l1·t C):[ j/i.E;(lical 

Instrurnenta"ti.on. 

]\i\J'l.I I 19 0 1 N. Ft. jV1 Y e r Dr.. 1 E; U L t s 6 0 2, kc 1 i lU3 i:: 0 n 

VA 22209 (703 ) 5 ;2 5 - 48') () 

The American Conference of Governmental Industrial 

.A.rrlE:.~ri(-.:.arl D(2Iltal i\.s'soc;.i,~}ti()rl 

The Amerioan National Standards Institute 

ANSI, 1430 Broadway, New York, NY 10018 aLSO 

has an office in Europe : ANSI, 16 Chern de la 

Voie Creuse, 1211 Gensva, Switzerland. 

American Socie far Testing and Materials 

American Society for 

North Lake Shore Drive Chicago, Illionis 60611 

[)ep(1I." trnE::~n t C) f f-T (: a]. !: h. eJn ct So c: i (:1 ~l S~l C~ll r .i.. t", ~~., 14 

arc, London WCID 5EP 

}~:llr:ol) e a 11 f) i El q fl. C) S tic r,<i.(.~ Tl u f 21C t~ Lll.- E.~I.- S l~s S()C i at. ]_.ori 

EUCOMED:European Confc cratia of MeJical Suppliers 

Association - London 

94 
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FDA Food and Drug Administration 

GATT' General Agreements on Tariffs and Trade 

II~C Int,ernat~i():1Cll t~le(~t.:cc,t~;~;chrlical CC.llnnl:L~:;siorl C:E~j·lt.ra].. 

office of the lEe 

Department of the Central Office, of the lEe, 3 

rue de Varembe, 1211 Geneva 20 

Telex : 22872 CEIEC - CH 

T(:!lephclrlf~"-! : (022) 3 110150 

ISO International Organi~ation for Standardization 

1. Rue de VarE::mbe 

1211 Geneva 20 - Switzerland 

• .JeAll Jo in-t C'()Fl~l'li SE:' ion C) f tile l~CC}~~(:.C1.L t~a t.iOtl ()f 

I'1OSB Medical Device Standard Board (of ANSI) 

NeeLS Nat.ional itte on Clinical Laboratory 

Standa'td.s 

NF'Pl, N a-t i orta 1 I;' i r c: P J::-C)-tcct j 0 rl 1\::; s C)C i (1 t. i ()rl 

incy, Hi\. 02269 
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OSYIA 

TSE - 1st. B61ge Mlidlir 

Meerutiyet Cad. 162 / Beyo~lu-iST. 

r['el 143 32 02 

TSE - tzmir B51ge MUdUrlU0U 

'Tel 21 48 10 

Kliltlir Mah. Sehit Nevres Bulvarl 7/5 - tzrnir 
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APPENDIX 9 

THE COLOR CODE OF MEDICAL GASES 

180-32-1977(E) 



fo:c 

Idenficati.on of Cont .. ent" ISO 2--1977 (E), lists \j;d..t.e as 

the eotor for oxygen. 

Medical gases come in cylindrical tanks that 

are color coded to denote the contents. 

in tanks of seven different colors, depending on 

country_ Consider: 

Green: Columbia, Ecuador, Mexico, Thailand, U~ugilay, 

United States, Venezuela, Wsst Indies 

Gray: L 1.l){ernbollrg 

Black: 

Blue and White~ Brazil, Demlv3ck 

Blue: Austria, Holland, Switz rland, West 

White Soulder: Australia, Uniced Kingdom 
(w/Black.bodv) 
-------"--.~-..... -.-.---'"''''--. 
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White: Argentine, Belgium, Canada, Finland, France, Greece, 

Hong Kong, Ireland, InJia, Italy. 

la igeria, ~or~aYr Pakistan, Port J. r 

Rhodesia, Singapore, South Africa, Spain, 
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APPENDIX 10 

IEC·-62--D 

Draft- Medical Electrical. Equipment 

Part 2:Electroconvulsive therapy equipment 

pa:ct.icul,3.r r<:::rn(:;lJ.t.s for ,s.afe 



I~ l.~hll:f ~t· -
E(~j~lt 2: :--

Prefac(~ 
,,",~a.".1 ....... .tl!.\:I'P'=I'i.~ 

This PI:1_lCU 

601-1 (first tiOD i~77 
Part 1: ral Require 

5t 

e ref: 

t;: f) 1"" T" i:; ;;3 'p ~,-~ ;.~. 

f i{·:','u!te~3 \';,7K'~, 

.,,'!'{,o .. ~ ; 

,",. +. 
"-' {" .L .. 

. ..;.- . 

j 

\. 
\. 

;') g ., 
~- 1 Ji, 

., 
;ift €~ ~, i,..: 

' .. ' :, 

, \ .(-



lowing the decision t n by Sub-Comhlittce 6SD at the meeti 
Washington in 1979, a ratio~ale for the more im rt~nt re­

;: i r' e m e J.l t s· t 8 l~ :t v en. i n ,A. p P (~ 11 [1 J },\: /t,;\" 

is cOI1sicl{~l"e(l t,t~a,t a 1(1101111e ~T(; f tl~.e l'''0.EiSOrl£,; to.f' 
plicflttOIIO:( tt~u ~ents will not only facilitate the ~raper 

nd.('9, 'out 1,4::Ll1~ tIl d·~.li.e COtlJ:'ti(1: f3d.i"te a,Il'jr '{' ~r~is5_()l:1 ::leeeS~;:LtE~te9. 
! changes in clinical ctioss or as a result of dev010 nts in 
",re 11.l11().1 (1 g'y ~ fl()~~l e 'v" E? r~ ~ t b~]' s }~, p p ~~' Xl ~l J~ ~'{ do ~;:? '~1 110 t f (i f"~2i 

rements of this standard. 

s draft is based on document 62D-WG 2 (UK) 1, distri 
. 21 taking into account the wri~~en ~nd oral comments 



Section one - General 

1. SeoDe and oh~ect 
~.;;~=...t~~~a~~"''''''"_'"'''"-·''''' __ ';''''''''"''-:!''''''~7;'''lI'.'<J'''''''''''_-''''~ 

This clause of the General 3tandard applies except as follows: 

1"1 Scope 
Addi t loil: 
This Particular Standard specifies the requireme ts lor ELECTRO-
CONVUlSIVE TI-IEJ-L4.PY EQUI Il j hen;jna:fte:c rGf;acred to 2-\0 '1:' 
!7Q\'rTt.~,y...(w'I\F'P r'"1~ r.:(,,\<rurTrJ~vrr;'7tS'-r '~'-" d,-'}~·'''':~·'''·r;;.cl -i""~ C~"Yt 0 1 (,~"l~r~ f) -~l 9 f ) 
i;J U .,t ..... ,I,,'!.:uJ. "';01 ~. ..,t .x.. £ .. ~ .i...u 1 _..t~'J..".! .. ~~' ci ;-..~ -'.4 ~ J.. } .. 5.i \., ~.;, _,_. 1..... ;,.:J l..{ "-~ """" ...... !l:~ t . ;:3' ~:,1 ... ..,~, _ " ,.;~ ,"-,,,, {J 

The BeT electrodes and all rts conductivelv connected to them. 

Additional definitions: 

2.1.22 ELECTROCONVULSIVE ERAPY EQUIP 
EQUIPMENT including accessoi'ies for the application 01 

W2 

-\'ieq e~l(:~:ctl'jO S 1,n (i,Lre(; ~.~('(n"t,a.c·~ ';!/~~.i;}l rlf: -n(~ d f El 

treatment of certain psychi~_l_~ d~ orders. 
fo i~ tt.e 

2 .. ,.1- • 2') () 
e variations in magni~ de 0 an ele\!trical signal (in either 

voltage or current) as function of time appearing across the r 
,,~lectrode~~ , 

ITS 
Currenc a. g e) 0 f a. C crT d. i 11 C i-"'" r t; 'r \, c r'e d 

electrodes for a preselecteC ti 0 

) - 62D(Secretarist)· 



S 11.1 

I'il , 2 

t o:r 

'. ",. ~c: 

'._ •• -t ",': .. 

e instructiovs fer G 0 ~. 

:-~, C a. ] p (~ n 11 r51 1. 
'\..' G rL~ {-.; d .t lLC~.\ . ." 

~ dsscrip ion of ~ 
J..€ct;~r"o{lt:~:~ Q 

1 ., 
,;.., J .... 

D tl '{::~ J~ ,.., 

{" t j, 

/,',:' i 11 F2: r~ t':.~ C ''': ': 0 sJ. 
d ~,~ E~ {~ 

\,' \/',: r-' 

i 

I 

._ •• 1 

'.,' .', "j 

'. ,"" 



b) cleaning Bnd storage 01 electro es 
cular thpse electrGdes fitted with 

c) 8 functional check. 

7. Information on ~he OUTPUT WA 
the output voltage and/or current and tbe effect G Loaa 
resistance on the e 

6.A.3 Technical desc tion 
~_dd.i tionel i t6rlt~ 
as) The technical description shall addi~ionally give 
of tLl~~ OTJTPU'ff \V./~". 'trle EQ{;I ts C;()1:1r1(::(~ted. 

!'eslsti ve lO~l(lS :1 {~~ a.nn jOO~l ... 

7, Power :i.nuut 
1111 t S=""C~17*s'''e~~·2!>o~f:"- t 11 e {} (7 11 e I'~a 1 Stall d.S r d B~ Ii f; 1 i i:~ s e:JL(: e p r: t:;, D :f () 11 (,; <: G : 

r-;f t1:5 .a(lctL i 'f;8~d 
"' .. ') rll'\'~'''' -r~f"'" -' l~~"';' C .... I::;t ~ ,. M~ ~ 1);,,) ~{ ... l;"..£' .L .,..,1 iJ ~ii t.' 

a value within the 
(ssa 6.8.3) and th 
to rl.'!axirulu'L 

.c~~cldt t tOIl ~ 
an:y: defeet 
St~h-<):: 119 e 

1:3 3~peci.fie tIl 
ttiO OD.t tart;] 

-'~':, 11 e tee ],,'C J. cLe :-~, c:: :','" i J .. c~ tl 

accessible timer controls 

Standa d applies except as 

r in the OUyput circuit becomi 

except as follows: 

,J ,) 

62D( 



15 to 18 of the Gene 

19.1 ItGm b) 1;i:1'1~"lj 
I{~{3 P 1 lie em'~"3 X11; 

condition, 1~cludi .; 
.J. 

(;!2~vleeJ tlnd 
():u.r"in@;. tIle u. 

]l{~plac erneXl t.;: 
e p~ !~T IE!\¥1: 

] oad{~el fl"*CHlt t~i£lCEl 
aLaIl De ille&SU d ~ith the out t 

fleeted toge er and to earth: 

1. ACe SIBLE CGNDUCTI 

2. metal foil on which the EQUI is positioned and which has 
aD area at least equal to that of tbe base f the T 

ted to 
.. 1 It{f;J~ f~) 

Additi.on~ 
fJ\l!'llIE~IT~ ·A,(JXJ~J~I.AJllt C: 
operating 

J :!;;~. 'b i' li11Dg 17 H,!~ld 18,·~· 
n,~jpl~t~~erJealt 

'C~ 61 vol tBtg~e e 
betweeh earth and 

f:) b Et 11 ~'j T1l :1" i} :,? ~il f: a. ~~ r>~ t"';f:?; d. 
CO!lli.i t ion." 

i~~~ ~~} ~,~ II, .~~~ 1"" ;. 
t~ 1 ~::; y:':: "(:1 ):~ 0 d_ {'~" . 

~ 6 _. 

) u 



1-1c1(11 t 1. 0 11: 

The electrical insulation 
if the PATIENT LEAKAGE CURR 

rts B-I shall not be investigdted 
and EKCLOSURE are 

r1 () t L1 i g rl {:: ".r- t 118. 1:1 t r.~ e fl.;_ 1. ('j ~.,: b]_ 0:1 1:t 1n iff 0 r 
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51.102 Output indicator 
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pro r application of 
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