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21% Century - Sill No Sandardization
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Summary

Standardization of anaesthetic equipment is needed for safe anaesthetic practice. Various organizations and
regulatory bodies have been made throughout world to formulate and control standards for anaesthesia equipment
including endotracheal tubes. All endotracheal tubes must conform to ASTM standards. This has medico-legal
importance also. Regulatory bodies should look after the whole process right from the manufacturers to the actual
users. The Indian Society of Anaesthesiol ogists promotes safe anaesthetic practice, by establishing purchase guide-

linesfor equipmentsand drugs. Itisworking in collaboration with World Federation of Societiesof Anaesthesiologists.
Standards have made anaesthesia and critical care equipment much safer over the years. There is need to form

standardsfor various equipmentin India.
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I ntroduction

Likeany equipment, anaesthesaequipment should
follow “ Standards” in manufactureand use. All over
theworld Standard protocol isfollowed for manufac-
tureand useof variousanaesthesiaequipments. Thisis
required for safety of anaesthesapractice. Thisisnec-
essary in present Indian scenario considering increas-
ing consumer forum casesagaingt anaesthesiologists.
In thisarticle variousaspects of standardization pro-
cessisdiscussedin brief. Endotracheal tubesare stud-
ied asexampleto think over the matter of standardiza-
tion. Thereisneed of standardization of endotrachesl
tubes, which isone of most commonly used equipment
used by anaesthesiologists. Various brandsof endotra-
cheal tubesstudied inthisarticleisnot an endin itsef
but taken asan example. Thereisnot any intention, for
proving any particular brand superior orinferior. The
atideisnot intended to judgequdity of any particular
brand of endotracheal tubesmentioned and studied in
thearticle. Its quality hasto be judged by individual
anaesthesiologist and regulatory bodies. The purpose
of thisarticleisto draw attention of anaesthesiologists
in Indiato bringthe roleof standardization into thought
process, inrespect of anaesthesia equipment. Role of

Standardization, Anaesthetic equipment, Endotracheal tube, I ndian Society of

Indian Society of Anaesthesiologistsisalso thought for
asaregulatory body for safe anaesthesiapractices. It
istwenty first century and still thereisno standardiza-
tion.

What is* Sandard” ?

Standard can bedefined as* Documented agree-
ments containingtechnica or performance specifica-
tions or other precisecriteriato be used consgtently as
rules, guidelinesor definitionsof characteristics, to en-
surethat materids, products, processand servicesare
fitfor therintended purposes’.

Threetypesof standardsin Anaesthesiaand Criti-
cd cae

Safety standar ds: Minimum requirements for
eectrical safety and usability.

Performance safety standard: Minimum re-
guirement for equipment performanceduring use.

Technical standar d: Provide guidanceto manu-
facturersand usersfor equipment design, construction,
performanceand use.
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How does process of Standar dization starts?

Processof standardization usudly startswhen a
request from manufacturer, industry association, con-
sumer group, educationd institute or governmental body
ismade, to help with aparticular safety, performance
or quality issue. Initial draftsare written by working
groupsor adgpted from other countriesor from stan-
dardsof smilar equipment. Nationa committee mem-
bersareasked to comment and vote onit. Standards
aredeveloped by technical committees, subcommit-
teesand working groups made up of representatives
of manufacturers, equipment users, operatorsand other
interested partiesusing aconsensus gpproach.

Standar dsfor Anaesthesia and Critical Care:

Most of anaesthesiaand critical care standards
arewritten by 1SO TC 121 and its subcommittees,
Organisationfor Internationd Standardisation Techni-
cal Committee121 and | EC 62-Internationd Electro
technicd Commission Committee 62. These commit-
teeslook for suggestions of anaesthesiologists and
intengivists, gpart from engineers.

What arelSO and |IEC?

| SO stands for International Organisation for
Standardisation, Founded in Feb 1947, first met in
London UK in 19672 and present headquarters in
Geneva, Switzerland®. National standards bodies of
over 140 countries formed this federation. This body
has developed a series of ‘ standards' applicable to
variousaspects of economic activity — manufacturing
aswdl asservices. I nstitutes that demonstrate compli-
ance with these Standards are certified by 1SO with
respect to that Standard. Some examplesfor different
certification used for different purposeare, Certifica-
tionfor quality- ISO9000 (QMS) series Certification
for environment- 1SO14000 (EMYS) series, certifica
tion for occupationd safety- OHSA S 18000(OCHSMS)
seriesetc.

| EC, International Electrotechnica Commission,
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origindly located in L ondon, the commission moved to
itscurrent headquartersin Genevain 1948 Ithas42
member countries. Membersaredrawn from principd
gandardization bodiesfrom different nations. Thel EC
maintains advisory committees on electrical, medical
andtelecommunications, eectronicson electromagnetic
compatibility and sefety.

“Standard’s” bodiesand organizationsacross
the world:

There are numerous standardswriting commit-
teesand organizations acrosstheworld. Most coun-
trieshaveanationd standards body:

In United States: Anesthetic and Critical Care
Committee F29of American Society for Testingand
Materials (ASTM)writesthestandards. ASTM hasa
dominant roleamong sandardsdevelopersinthe USA
and claimsto betheworld’slargest developer of stan-
dards.

In Canada: CSA internationd (formerly the Ca
nadian Standards Association), is aglobal leader in
deved opment and certification of equipment standards,
International Organisation for Standardisation (1SO),
the International Electrotechnical Commission (1EC)
and theCompressed GasAssodiation (CGA).

In Europe: Committee for European Normal-
ization (CEN) andtheir markingis CE.

I n Japan: Jgpanese Industrial Standards Com-
mittee (JISC).

Sandardsin I ndia: Bureau of Indian Standards
(BIS) isamember of “ Internationa Organisation for
Standardisation (1SO)”.

Bureau of Indian Sandards (BIS/ I ndian Sandards

Thisisnational standard’ sbody in India; head-
guartersisin New Delhi, amember of I1SO. It hasa
training centreisin Noida (U.P) known as National



Institute of Trainingfor Standardisation (NITS). Na-
tional Committeesmay decideto changeor modify any
of Internationa Standards adopted for itsown coun-
try. Itsobjectivesareb...... ...

- Harmonious development of standardization,
markingand quality certification.

- Providingnew thrustto standardizationand qua-
ity control.

- Evolvingnationd strategy for sandardsand in-
tegrating themwith growth & development of produc-
tion& exports.

BIS isengaged informulation of Indian Stan-
dardsfor medica equipment and hospitd planning. The
Indian Standard istechnicdly equivdentto ISO/IEC
sandard.

Why standar dization isneeded in anaesthesia?

To reduce thedi scripencies anong various manu-
facturersof Endotracheal tubes(ETTS), theneed for
minimum standardsfor safety in the design and con-
struction of medica equipment wererecognized across
theworld.

Itismedicolegdly important for physiciantha he
hasto act in accordance with specific ssandardsof care
established by the profession for protection of the pa-
tient against unreasonablerisks®. Jeffrey Cooperin his
classic atidein thejournd Quadlity and Sefety in Health
Care, reprinted in 2002, pointed out that 84% of pre-
ventableincidentsweredueto human error and 14%
of critical incidentsin anaesthesiawere related to equip-
ment failure’.

Safety inanaesthesia practicerdates safety in vari-
ous aspects like use of drugs, proceduresand equip-
ments. It involvesitsmake and knowledge of use. Any
compromise or deviation from specific sandard at any
level may introducerisk to patient safety. These devia
tionscan creep inby oversghtsin design, mistakesin
equipment manufacturer or facility congtructionand the
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need to produce a usable product for the price the
hedlth caresystem can afford, especidly in developing
countries. Standards provide Smilarity in equipment
design and materials acrossdifferent modelsand dif-
ferent manufacturers. Themanufacturer oweshis duty
of careto theultimate user and not just to the immedi-
ate purchaser. Until recently, anaesthesiaand critical
careequipment produced by singlemanufacturer had
to adhere to standards of al the countries in which
equipment wasdistributed. Thisled totherisein actua
priceof equipments. Now global sandardsare being
harmonized so that manufecturersinfuturewill only have

tomanufactureequipment to oneinternaional sandard
1

The Globd Harmonization Task Force (GHTF)
wasconceved in 1992in an effort to respond to grow-
ing need for international harmonization intheregula-
tion of medical devices.

By standardization, wha weareredly tryingto
do istowritethe minimum requirementsfor the* basic
safety and essentid performance” for medical equip-
ment in general or for aparticular device

Endoatracheal tubes (ET T) areoneof most com-
monly used equipment used by anaesthesiologists
throughout theworld. Wewill liketo discussissuesre-
lated with endotrached tube' sstandardsin Indian per-
Spective.

Endaotr acheal Tubesmarketed in I ndia: Does
itfolow standar ds?

What aredifferent standards for Endotracheal
tubes?

ASTM standard requiresfollowing recommen-
dationsto bedone and printed on endotracheal tubes?;

- Nameor trademark of manufactureor supplier
- Thewords*oral”, “nasal” or “ ord/nasd”

- Inside (ID) and outside (OD) diameters in
millimetres
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- Tissuetoxicity test: Implantation testing(IT) or
other, with Notation Z-79or F -29 (as per testing),

- Length (depth) markings in centimetres mea-
sured from patient end.

- Cautionary notesuchas‘ Donot reuse or * Sngle
useonly’,if disposable

- Radiopague marker at patient end or along the
full length.

Comparison of ETT of Different Manuf-
acturer marketed in India

We collected some of the common brands of
Endotrached tubesavalableinIndian market and com-
pared them according to ASTM standards. We chose
tostudy oneof themost commonly used tubesize of
7.5(Table: 1)

Endotrached tubesstudied from different manu-
facturer were compared and followingfindings were
noted:

1. Someof tubes haveno markingsrelated with
manufacturer / supplier on thetube. Oncetube taken

out of packages, onecan’t know which Manufacturer
/ supplieritbelongsto (Fig1).

Fig 1 Endotracheal tubes showing different cuff
shapeswithout any manufacturer name

2. Many of ETTs haveno indication of toxicity
test onthetubes.

3. Tubesof samesize vary in their length mark-
ings at machineend i.e. 26, 27, and 30 cm (Fig 2).
Take off point of pilot balloon isdifferentin different
tubes. ASTM doesnot comment anything onthis as-
pect.

4. Inspite of considering sameinternal diameter
tubesof 7.5mm, most of thetubes haveouter diam-

Table 1 Comparison of ETT of Different M anufacturer marketed in India

Manufacturer /supplier

Data printed onthe endotracheal tubes

printed oncover paper Nameof Size(ID) O.D. Total Starting point  Black Cuff desgn
manufacturer Length of marking bars
printed on
tube
Portex Yes 75mm  103mm 8 18am Single Oval withlesser contact
surface area
Romson Yes 75mm  10otm 8 18cm Double More ridgeswith larger
Contact surface area
Polymedicore No 75mm  10mm 2% 18am - Moreridgeswith larger
Contact surface area
UmiyaSurgica No 75mtm 10o€m 7 19am - More ridgeswith larger
Contact surface area
Zhanjiang star No 75mm  10mm D 20cm Double Ova with lesser contact
thin surfece area
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eter of 10 but onetubehasouter diameter of 10.3mm
(Fig?3).
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Fig 2 Endotracheal tubes showing different take

off point of pilot balloon tube, different length of
tube and outer diameter of 10.0

Fig 3 Endotracheal tube showing Outer Diameter
(OD)- 10.3 ( c.f. other tubes having OD 10. 0)

5. Many tubeshaveringmarking to help position
thetubeinrdation to entry pointinto tracheai.e. vocal
cords’. This becomes more important when EtCO,
monitoringisnot avallableto confirm correct postion-
ingof tube.

6. ASTM doesnot comment anythingabout cuff
design (contour) butit becomesimportant asit changes
the contact surfacearea on tracheaand may beof im-
portance. In our sudy someof thecuffswereovd and
someattend drcular when inflated outside asshown in
Fig 1. Its pressureand shapeinsidetracheain vivoisa
matter of further study.

7. Place of Murphy Eyeisasonot fixed in rdla-
tiontoend of ETT.ASTM doesnot comment on this.
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What should bedoneto keep upto Sandards?

Asan expert of thesubject of Anaesthesiology it
isour duty to keep ourselves updated for different
eguipments we use. We should know about various
international standardsof that equipment. Asan end
user itisour duty to keep thesafety of patient at the
top priority. Equipment safety isoneof important con-
stituent of sefety inanesthesia. Asapurchaser and policy
maker thisbecomes moreimportant becauseit deals
with multipleusers and community asawhole.

Role of Regulatory bodies:

Various gover nmental and non-gover nmen-
tal bodies areresponsiblefor making of lawsand regu-
lationsfor the manufacture, use, and maintenance of
various medical equipments. However, anaesthe-
siologistsneed to encouragethear governmental regu-
latory bodiesto encouragemanufacturer compliance
with specific standards in order to increase patient
safety. Other than anaesthesiologistsevery hospitd and
organizations should haveregulaionsfor purchaseand
maintenanceof various equipment of medicd use. Role
of Indian Society of Anaesthesiologists becomes im-
portant in case of Speciality of Anaesthesia. Itisthe
National anaesthesiasociety and it promotessafe an-
aesthetic practiceby establishing purchaseguidelines
for Anaesthesiaequipmentsand drugs’. Thelndian So-
ciety of Anaesthesologistsshould discussthe several
aspectsof legd and other mattersto standardize medi-
cd equipments. Society can beinstrumental in raising
awareness about understanding standardization by its
roleasaforum forimprovement in anaesthesia prac-
ticeinIndia. Quality, excellenceand cost-effective-
ness arethe interrelated factors and must be part of
everyday practicein anaesthesia®.

We havetaken endotrached tubes asan example
of one of most commonly used smpleequipment by
anaesthesiologists. Similarly other equipmentslikevari-
ous monitors, anaesthesiamachines, pipelineetc can
bestudied inIndian and International scenariostoim-
proveupon our practice of anaesthesiato achievethe
goal of safe anaesthesia practice.
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