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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (1ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical com-
mittees. Each member body interested in a subject for which a technical committee has been established has the
right to be represented on that committee. Internatlonal orgamzauons governmental and non- governmental in liai-

son with 1SQ
(IEC) on all

Internationa

Draft Interng
Publication 4

atters of electrotechnlcal standardlzatlon

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 3.

tional Standards adopted by the technical committees are circulated to the member bodies
1S an International Standard requires approval by at least 75 % of the member bodies casting

Attention is @irawn to the possibility that some of the elements of this part of ISO 5366.may be the subjec

rights. ISO g

Internationa
equipment,

This fourth
(ISO 5366-1

ISO 5366 co
tomy tubes:
— Part1: 7

— Part 3: R

Annexes A 3

hall not be held responsible for identifying any or all such patent rights:

Standard ISO 5366-1 was prepared by Technical Committee ISQ/TC 121, Anaesthetic and
bubcommittee SC 2, Tracheal tubes and other equipment.

bdition cancels and replaces the third edition of 1ISO 5366-1 and the second edition of IS
1994 and 1SO 5366-2:1993), which have been technically revised.

nsists of the following parts, under the general title, Anaesthetic and respiratory equipment —
[ibes and connectors for use in adults
aediatric tracheostomy tubes

nd B form a normative part of this part of ISO 5366. Annex C is for information only.

mmission

for voting.
a vote.

of patent
espiratory

O 5366-2

Tracheos-
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Introduction

ISO 5366-1 is one of a series of International Standards dealing with anaesthetic equipment, and is concerned with
the basic requirements and method of size designation of tracheostomy tubes made of plastics materials and/or rub-
ber. Specialized tubes, for example those without a connector at the machine end intended for spontaneously breath-
ing patients, and those with reinforced walls or tubes made of metal are excluded from the scope of this part of

ISO 5366

This part
ISO 5366
use.

The meth
selection

side diam
diameters
size of tuk

Cuffed tra
the cuff re

The relati
pressure

A range o
the restin
product td

A 15 mm
cheal tubeé

The trach
disconned

Flammab
in oxidant
ment, and

3 specifies requirements for tracheostomy tubes with an inside diameter from 2,0 to 6,0.mm f

bf ISO 5366 specifies requirements for tracheostomy tubes with an inside diameter of 6;5-mim or greater.

or paediatric

nician in the

pd of describing tube dimensions and configuration has been devised in ordef t0-assist the cl
Df a suitable tube to conform as far as possible to a particular patient's anatomy. Size is desi
bter, which is important because of its relation to resistance to gas flow-Because the stomal

e.

cheostomy tubes can be characterized by a combination of the _tube inside and outside diam|
sting diameter.

bn the tracheal wall can obstruct capillary blood flow:

f cuff designs is available to meet the particula’clinical requirements. This part of ISO 5366
) diameter of the cuff is marked on the unit package, as this information allows the clinician

the application.

Mmale conical connector in accordancé with ISO 5356-1 should be used for tracheostomy tubg
s, to ensure compatibility with the breathing system of an anaesthetic machine or ventilator.

bostomy tube connector should be permanently attached to the tracheostomy tube to preven|
tion of the connector from the tube.

lity of tracheostomy tubes, for example if flammable anaesthetics, electrosurgical units, or las
Lenriched atmosphetes, is a well-recognized hazard®) that is addressed by appropriate clini
is outside the-scope of this part of ISO 5366.

nated by in-
nd tracheal

al
are important when selecting tubes, it is considered essential that the“qutside diameter be stIted for each

eters and by

bnship of cuff and tracheal diameters dictates the intra-guff pressures required to provide a sedl. Excessive

requires that
o match the

s, as for tra-

t inadvertent

ers are used
cal manage-

1) SeeISO/TR 11991.
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INTERNATIONAL STANDARD ISO 5366-1:2000(E)

Anaesthetic and respiratory equipment — Tracheostomy tubes —

Part 1:

Tubes and connectors for use in adults

1 Scope

This part ¢f ISO 5366 specifies requirements for tracheostomy tubes made of plastics materials‘and/or ryibber having
inside diameters of 6,5 mm or greater. Such tubes are primarily designed for patients whg-tequire anagsthesia, arti-
ficial ventijation or other respiratory support, but need not be restricted to these uses.

This part [of 1SO 5366 is not applicable to specialized tubes, and does not address flammability of tfacheostomy
tubes.

2 Norm

The follow
this part o
not apply.
bility of af
latest edit
valid Inter

ISO 594-]
Part 1: Gé

ISO 4135
ISO 5356
ISO 5361
ISO 1099

ISO 1160

ative references

ing normative documents contain provisions which, through reference in this text, constitute
f ISO 5366. For dated references, subsequent amendments to, or revisions of, any of these pu

plying the most recent editions of the normative-documents indicated below. For undated ref
on of the normative document referred to applies. Members of ISO and IEC maintain register
hational Standards.

, Conical fittings with a 6 % (Luer)\taper for syringes, needles and certain other medical
bneral requirements.

Anaesthetic and respiratory equipment — Vocabulary.

1, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and socke
Anaesthetic apd.respiratory equipment — Tracheal tubes and connectors.

B-1, Biological evaluation of medical devices — Part 1: Evaluation and testing.

V', Packaging for terminally sterilized medical devices.

provisions of
blications do

However, parties to agreements based on this part'of ISO 5366 are encouraged to investigate the possi-

erences, the
5 of currently

quipment —

EN 556 :1994,-Sterftizatiorrof redical devices — Requirermnernts for medicat devices to be fabetfed“STERILE”.

3 Term

s and definitions

For the purposes of this part of ISO 5366, the terms and definitions given in ISO 4135 and the following apply.

3.1

tracheostomy tube
tube designed for insertion into the trachea through a tracheostomy

NOTE See Figure 1 a) and b) for an illustration of a typical tracheostomy tube and the associated nomenclature.

© ISO 2000
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a) View 1

Inflating tube
Neck-plate
Cuff] if present 1
Pati¢nt end

Altefnative integral
pilot|balloon/valve
assg¢mbly

15 mm male conical
fitting in accordance
with[ISO 5356-1
Machine end | 2
Outertube.
Pilot balloon

Inflation valve or ~ /
closure device

Tip rounded ? 10 11 12

Bevel, if present

pu

lp

b) View 2

Figure 1 — Typical tracheostomy tube
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3.2
machine end
(of a tracheostomy tube) that end which is intended to project from the neck of a patient

3.3

machine end

(of a connector or an adaptor) that end intended to mate with the breathing system of an anaesthetic machine or ven-
tilator

3.4
patient end

that end £ o tranhanctamay st vahialy o it AAaA o Iha tneonrtad tnta tha tra b Ao
rauact IbUOLUIIIy UUC VWITTUTT TO ITTICTITUC U tTU VL Triociricuirmuiriec uravricaa

35
nominal Igngth
distance ffom the patient side of the neck-plate to the patient end along the centreline

See Figure 2.

NOTE Wohen the neck-plate is movable, the nominal length is variable.

Key

1 Jentreline

2 Neck-plate

3 Datum plane

n

NOTE Tle anglesfhis the obtuse angle formed between the long axes of the tube at the machine and patient end

Figure 2 — Basic dimensions of tracheostomy tubes

© 1SO 2000 — All rights reserved 3
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3.6
outer tube
that part of the tracheostomy tube which is normally in contact with the tissues

3.7
inner tube
tube which fits closely to the inside contours of the outer tube (i.e. a tracheostomy tube)

3.8
cuff

inflatable bajloon permanently attached around the tracheostomy tube near the patient end to provide @ seal be-
tween the tupe and the trachea

3.9
inflating tubg
tube through which a cuff is inflated

3.10
pilot balloon
balloon fitted to an inflating tube to indicate inflation of a cuff

3.11
neck-plate
shield

that part of g4 tracheostomy tube which approximates tothe contour of a patient's neck and is used to secure the tube
in position

3.12
introducer

obturator
specially adgpted stylet to facilitate the introduction of the outer tube into the trachea

3.13
bevel
slanted portipn at thepatient end of a tracheostomy tube

3.14
angle of bevet
acute angle between the plane of the bevel and the longitudinal axis of a tracheostomy tube at the patient end

4 Size designation and dimensions

4.1 Inside diameter

4.1.1 The size of the tracheostomy tube (outer tube) shall be designated by the nominal inside diameter (ID) of the
tube, expressed in millimetres, as measured at the minimum inside diameter, in accordance with Table 1, excluding
any encroachment allowed by 6.5.1.

4 © 1SO 2000 — All rights reserved
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4.1.2 For tracheostomy tubes with the conical connector permanently attached to the inner tube, the size shall be
designated by the nominal inside diameter (ID) of the inner tube, expressed in millimetres, in accordance with

Table 1.

Table 1 — Size designation of tracheostomy tubes — Dimensions and tolerances

Dimensions in millimetres

Designated size Inside diameter and tolerance
6,5 6,51 0,2
7,0 7,0£0,2
7,5 7,5+0,2
8,0 8,0 £0,2
8,5 8,51+ 0,2
9,0 9,0£0,2
9,5 9,5+ 0,2
10,0 10,0 4052
10,5 10,5 *'0,2
11,0 1,04+0,.2

4.2 Outgide diameter

4.2.1 The outside diameter (OD) of sections a and c (see Figure-2)*of the tube, other than at the cuff
shall be ekpressed in millimetres to the nearest 0,1 mm.

NOTE Th

4.2.2 Th
outside di

423 Th

+ 0,5 mm.

4.3 Len

431 Th
plate to th

4.3.2 Th
tolerance

b stated outside diameter relates to that portion of the-tiibe intended to be within the wall and the lumen

b actual outside diameter of section a (see(Eigure 2) other than at the cuff, if provided, shall bg
Ameter subject to a tolerance of 4= 0,2 mam.

p actual outside diameter of section ¢ shall be the marked outside diameter subject to a

pth

b nominal length (dimensions a + b + ¢ in Figure 2) shall be measured from the patient side
e patient endiincluding the bevel, if present, and expressed in millimetres.

P actualknominal length (dimensions a + b + ¢ in Figure 2) shall be the marked nominal length
of & 2'mm.

, if provided,

bf the trachea.

e the marked

tolerance of

of the neck-

subject to a

4.3.3 For tubes with an adjustable neck-plate, the range of measurements for nominal length (see Figure 2) shall be
expressed in millimetres.

4.3.4 Dimensions a, b and ¢ shall be expressed in millimetres (see Figure 2).

NOTE Dimensions a and/or b can be, or approach, zero.

4.4 Ang

le 6

The angle 6 (see Figure 2) shall be expressed in degrees.

© ISO 2000
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5 Materials

Tracheostomy tubes, including cuffs and tracheostomy tube connectors, in their ready-to-use state after any prepara-
tion for use recommended by the manufacturer, shall satisfy appropriate biological safety testing, as indicated in
ISO 10993-1.

NOTE See annex C for guidance on materials and design.

6 Design and finish

6.1 Machipe end

6.1.1 Trachpostomy tubes or their inner cannulae shall have at the machine end a permanently attaghed male
15 mm conidal connector in accordance with ISO 5356-1.

NOTE In thid context, permanently attached means it does not become detached when subject to the forces described in the test
method given|in annex A.

6.1.2 The ipside diameter of the conical connector at the machine end shall be-qot less than the designdted inside
diameter of {he tube to which it is attached.

6.1.3 Any transition in inside diameter shall be tapered to give an.adequate lead-in for passage of|a suction
catheter.

6.1.4 Wher] tested in accordance with annex A, the connector 'shall not move longitudinally relative to thg tube.

6.2 Neck-plate

6.2.1 Trachpostomy tubes shall have a neck-plate’which shall be adjustable or permanently attached to the tube.
6.2.2 The rleck-plate shall be provided with holes or other means to permit attachment to the patient.

6.2.3 If a tracheostomy tube has an adjustable neck-plate, it shall be securable to the tube. (See also C.4.4.)

6.2.4 Wher] tested in accordanéewith annex A, the neck-plate shall not move longitudinally relative to th¢ tube.
6.3 Inner fube

6.3.1 The inner tube; if provided with the outer tube, shall extend to within 1,0 mm of the patient end of the trache-
ostomy (outer) tibe and not more than 1,0 mm beyond the patient end.

6.3.2 The machine end of the inner tube shall either comply with 6.1 or shall not prevent the tracheostomy (outer)
tube connector mating with the breathing system of an anaesthetic machine or lung ventilator.

6.4 Cuff

6.4.1 A cuff, if provided, shall be permanently attached to the tube.

6.4.2 Cuffs

of tracheostomy tubes shall satisfy the requirements of ISO 5361.

6.4.3 The cuff resting diameter shall be within + 15 % of the marked value, when determined in accordance with

annex B.

© ISO 2000 — All rig
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6.5 Inflating tubes for cuffs

6.5.1 Inflating tube

The inflating tube shall have an outside diameter of not more than 2,5 mm. The wall around the inflation lumen shall
not encroach on the lumen of the tracheostomy tube by more than 10 % of the inside diameter of the tracheostomy
tube.

The wall around the inflation lumen should not project substantially on the outside surface of the tracheostomy tube.

6.5.2 Pilpt balloon
6.5.2.1 Tlhe inflating tube shall have a pilot balloon and/or other means to indicate inflatiop/deflation of{the cuff.
NOTE Th|s (these) device(s) can also serve as a pressure-indicating or -limiting device.

6.5.2.2 The intentional evacuation of the cuff shall not be prevented by the inflating tube, inflating valve or any clo-
sure devige.

6.5.3 Frge end of inflating tubes for cuffs

The end df the inflating tube shall be either open or sealed with a’closure device or inflation valve, but injall instances
it shall be|capable of accepting a male conical fitting with a 6.% taper (Luer) complying with ISO 594-1. The length
[see Figure 1 a), dimension [,] of the free end of inflating tubes shall be not less than 40 mm unless an ifflation valve
or closure] device is provided.

If an inflatjon valve or closure device is provided,thelength [see Figure 1 b), dimension [,] between the|pilot balloon
(or other dgevice) and the female fitting which accepts a male Luer conical fitting shall be not less than 1D mm unless
the pilot bplloon and valve or closure device'are integral.

NOTE This is to facilitate clamping of the“inflating tube.

6.6 Patient end

If a bevel [s present, thezangle of bevel (3) shall be not less than 50° (see Figure 1 inset).

6.7 Introducer

|f rOVIdn H tha intradiinay vwhan ~areanthy, cnatad chall nat fall Avik Af thin trachanctamyy tiilha
p CO e oot W HIC CoOT C oty Sttt oSt ot oot Ot —traCriCoStoty oot

when the tube is held by the neck-plate with the patient end uppermost.

whder#g own weight

The introducer should be freely removable in use.

7 Requirements for tracheostomy tubes supplied sterile

7.1 Sterility assurance

Tracheostomy tubes supplied and marked as “STERILE” shall satisfy the requirements of 4.1 of EN 556:1994.

© 1SO 2000 — All rights reserved 7
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7.2 Packaging for tracheostomy tubes supplied sterile

7.2.1 The following information shall be apparent on visual examination of the intact unit container:

a) the size and pre-formed shape of the tube;

b) whether

a cuff is provided.

NOTE For example, the unit container can be transparent and the tube visible, or a drawing to scale, preferably full-scale, can be

used.

7.2.2 Each tracheostomy tube supplied and marked as “STERILE” shall be contained in an individual pack. The

pack shall s

rve as-an-effective barrier to-the pnnnfrntinn of mir\rnnrgnnicmc and parfir\nlntn material -in-a
h/e-asah-eHectheparierto-th RetratoR-o+HRGH rgahisisahnaparictiate-ateHar—+H-«

>cordance

with 1SO 116
without clea

8 Markin

8.1 Gener

Marking and
should comp

8.2 Markir

8.2.1 Thef
a) the desig
b) the nom

c) the nam

NOTE The N
can also be p

8.2.2 Cuffe
ance with an

8.3 Labell

8.3.1 Use ¢

The requirern

07. The pack shall permit the aseptic extraction of the contents and shall not be capable ©f
ly revealing that it has been opened.

) and labelling

al

labelling of unit packs and of shelf or multi-packs and information te_be supplied by the ma
ly with EN 1041.

g of the neck-plate

nated size in accordance with 4.1;
nal outside diameter expressed in millimetres.if-accordance with 4.2.1;

p and/or trade mark of the manufacturer.

ominal length (or the maximum length_fortibes with an adjustable neck-plate) expressed in millimetreg
ovided.

H tubes intended for reuse shall be marked with the resting diameter of the cuff determined
nex B and expressed in millimetres to two significant figures.

ng of unit packs

f symbols

nents_0f:8:3.2 and 8.3.3 may be met by use of appropriate symbols as given in EN 980.

re-closure

nufacturer

bllowing information shall be marked on the neck-platezand shall be visible from the machine ¢nd:

s (see 4.3)

n accord-

8.3.2 Labe

ing of ’rrnr‘hnncfnm\]/ tube unit p:\r‘l{:

Individual packs or a package insert shall be clearly labelled to indicate the following:

a)
b)
c)
d)

the nomi

nominal
e)
f)

a description of contents;

the designated size in accordance with 4.1;

nal outside diameter, expressed in millimetres (see 4.2);

lengths shall be given;

the angle 6 in accordance with 4.4;

© ISO 2000 — All rig

the nominal length, expressed in millimetres (see 4.3.1). For tubes with an adjustable neck-plate, the range of

dimension a as shown in Figure 2. For tubes without an adjustable neck-plate, dimension b as shown in Figure 2;
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h) the batch number;
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i) unless the tracheostomy tube is intended and marked as being for single use, instructions for cleaning and disin-

fection or sterilization;
j) the word “STERILE” or “NON-STERILE" as appropriate;

k) for tubes not intended for re-use, the words “single-use” or equivalent;

[) for cuffed tubes, the resting diameter of the cuff, determined in accordance with annex B and expressed in milli-

metres to two significant figures;

m) ifani : S ek o irrsidterdh et e

It is strongly recommended that the 'use by' date also be given.

8.3.3 Labelling of inner tube unit packs

Inner tubq unit packs shall be clearly labelled to indicate the following:

a) a desgription of the contents;

b) the dégsignated size (nominal inside diameter) of the tracheostomy tube (outer tube) into which it is designed to fit;

c) the ndminal inside diameter of the inner tube;
d) the ngme and/or trademark of the manufacturer and/or supplier;

e) the bgdtch number;

f) unles$ the tracheostomy tube is intended and marked as b€ing for single use, instructions for cleani

fectio:[ or sterilization;
rd “STERILE” or “NON-STERILE", as appropriate;

h) for inner tubes not intended for re-use, the words:*single use” or equivalent.

g) thew

It is strongly recommended that the ‘'use by' datealso be given.

ng and disin-

© 1SO 2000 — Al rights reserved
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Annex A
(normative)

Test method for the security of attachment of connector and neck-plate to

A.1 Princ

tracheostomy tube

iple

The security
separation fg

A.2 App3

A.2.1 Mead
24 h.

A.2.2 Mead
(50 =5) N

A.2.3 Mea
(154+1,5) N

A.3 Procs
A.3.1 Con

A.3.2 Renj
tube (A.2.2),

NOTE Fortr
the inner tube
securing the g

A.3.3 With
force of (50

A.3.4 Hav
tracheostom

of attachment of the connector and neck-plate to the tracheostomy tube is tested by applyin
rce to the connector or the neck-plate, as appropriate.

ratus

hs of conditioning

ns of securing
It a rate of (50 &= 5) mm - min~ .

hs of securing
or (50 + 5) N at a rate of (50 + 5) mm - min~*.

pdure
Hition the tracheostomy tube at (37 &+ 2) ©€ at not less than 80 % relative humidity for 24 h.

ove the tracheostomy tube from the gonditioning chamber and secure the connector and trag

hcheostomy tubes with the conical connector permanently attached to the inner tube, the mechanism wh
within the outer (tracheostomy) tube should first be engaged in accordance with manufacturer's instruct
onnector and tracheostomy tube.

in 10 min of remeving the tracheostomy tube from the conditioning chamber, apply an axial {
+ 5) N to thedracheostomy tube relative to the connector at a rate of (50 & 5) mm - min~*,

ng already“removed the tracheostomy tube from the conditioning chamber, secure the neck
y tub&(A.2.3).

g an axial

the tracheostomy tube at (37 £ 2) °C at not less than-80 % relative hyimidity for

the connector and tracheostomy tube and applying an axial separation force of

the neck-plate and tracheostomy tubejand applying an axial separatiop force of

heostomy

ch secures
ons before

eparation

plate and

A.3.5 Wit

force to the tracheostomy tube relative to the neck-plate as follows:

H 10 : £ H ) 4. L + v ) £ ) s H L L 1 - | H
M IOmmmrofremovingtne-tracheostomytupe-fromtheconattronmgchamper,appty amraxtarseparation

a) for tracheostomy tubes with an adjustable neck-plate, apply an axial force of (15i 1,5) N at a rate of
(50 = 5)mm - min~%;

b) for tracheostomy tubes with a permanently attached neck-plate, apply an axial force of (50 + 5) N at a rate of
(50 £+ 5) mm - min—*.

A.4 Expression of results

Record whether or not the connector or neck-plate moves longitudinally relative to the tracheostomy tube.

10
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