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Foreword

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

non-governm

ental,_in liaison with 1SQ _ also take part in the work 1SO collaborates closely with the

International

International

The main tagk of technical committees is to prepare International Standards. Draft International Stan
adopted by fhe technical committees are circulated to the member bodies for voting. ‘Publication 2

International

Attention is @
rights. ISO s

ISO 11712
Subcommittd

Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'2.

Standard requires approval by at least 75 % of the member bodies casting-a vote.

rawn to the possibility that some of the elements of this document may be the subject of
pall not be held responsible for identifying any or all such patent rights.

vas prepared by Technical Committee ISO/TC 121, Anaé€sthetic and respiratory equip
e SC 2, Tracheal tubes and other equipment.

jards
s an

atent

ment,
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Introduction

* A supralaryngeal airway is a device placed through the mouth, intended to seal the supralaryngeal area to
maintain airway patency without passing through the vocal cords and to independently facilitate ventilation
with or without delivery of anesthesia gases. Devices intended to provide a breathing airway and/or to
simultaneously provide a guide for the intubation of tracheal tubes, bronchoscopes and suction devices are
also included in the scope of this International Standard, as are the connectors inserted into the machine end

of thgse devices.

* Examples of supralaryngeal airway devices are laryngeal masks, laryngeal tubes, airways and seals,
cuffefl oropharyngeal airways, and pharyngeal airways, and combination airway/esophageal objurators.

The frequirements of this International Standard were developed using the hazard identification for risk
assegsment in Annex D.

The fequirements for testing and disclosure apply to devices introduced to the market after the publication of
this International Standard.

Throlighout this International Standard, terms defined in ISO 4135 of in this International Standard appear in
bold|type.

Throlighout this International Standard, text for which a rationale is provided in Annex A is indicated by an
aster|sk (*).

© 1SO 2009 — All rights reserved \
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INTERNATIONAL STANDARD

ISO 11712:2009(E)

Anaesthetic and respiratory equipment — Supralaryngeal
airways and connectors

1
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refergnces, only the edition” cited applies. For undated references, the latest edition of th

docu

ISO 4
equigd

ISO 4

Bcope
This International Standard provides the essential requirements for the desigh) of st

ys and connectors. These devices are intended to open and seal the supralaryngeal area
structed airway in patients during spontaneous, assisted or controlled ventilation,

e available types of supralaryngeal airways. Airways devised for (specialized applicat
fically covered, although most may be classified by the sizing and dimensions (or other ch
red by this International Standard.

The following devices are outside the scope of this Interfational Standard: nasal and o
ys, anesthetic masks, oro- and naso-tracheal tubes, cricothyrotomy devices, dental applian
5, tracheal tubes, ventilating laryngoscopes, CPAP devices, esophageal obturators, bougies
pquire surgical placement.

This International Standard requires dimensional disclosure so the operator will know w
ments, such as tracheal tubes and bronchoscoepes will be size-compatible.

5, is a well-recognized hazard that is-outside the scope of this International Standard. See E.

Normative references
following referenced documents are indispensable for the application of this documen
ment (including anysamendments) applies.

94-1, Conijcal fittings with a 6 % (Luer) taper for syringes, needles and certain o
ment — Part 1: General requirements

135, Ahaesthetic and respiratory equipment — Vocabulary

pralaryngeal
o provide an

This International Standard specifies the dimensions, basic properties and method of siz¢ designation

ons are not
aracteristics)

fopharyngeal
ces, tracheal
and devices

nich auxiliary

Flammability of airways, for example jf used with certain flammable anesthetics, electrosuigical units or

1.7.

t. For dated
b referenced

ther medical

ISO ¢

4
I

AL
OJ0=

ISO 5361:1999, Anaesthetic and respiratory equipment — Tracheal tubes and connectors

ISO 7000, Graphical symbols for use on equipment — Index and synopsis

A g . . . A P PPN ;
TAngestheticandrespiratory equiprrent—Cornicat tonmrectors— Part - f—Comesandsockets

ISO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing within a risk
management process

ISO 11607:2003, Packaging for terminally sterilized medical devices

ISO 11134, Sterilization of health care products — Requirements for validation and routine control —
Industrial moist heat sterilization
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ISO 11135:1994, Medical Devices — Validation and routine control of ethylene oxide sterilization

ISO 11137-1, Sterilization of health care products — Radiation — Part 1: Requirements for development,
validation and routine control of a sterilization process for medical devices

ISO 11990, Optics and optical instruments — Lasers and laser-related equipment — Determination of laser
resistance of tracheal tube shafts

ISO/TR 11991, Guidance on airway management during laser surgery of upper airway

ISO 14155-1, Clinical investigation of medical devices for human subjects — Part 1: General requirements

ISO 14155-2
plans

Clinical investigation of medical devices for human subjects — Part 2: Clinical investig

ISO 14408, |Tracheal tubes designed for laser surgery — Requirements for marking and. accompa

information

3 Terms|and definitions

For the purpgses of this document, the terms and definitions in ISO 4135 and\the following apply.

3.1

auxiliary ventilatory opening
secondary opening in the ventilatory pathway intended for passage of ventilatory gases at or near the p

end

3.2
cuff

compliant sepl permanently attached to the supralaryrigeal airway to provide a seal between the tube an

oropharynx

3.3
external sedl

seal that is ppsitioned outside the patient

EXAMPLE

3.4
internal sea

A seal between a facé mask and the face.

seal that is ppsitioned inside the patient at some point in the respiratory tract

NOTE Fqr supralaryngeal airways the internal seal is typically located in proximity to the glottic inlet.

3.5

ation

nying

htient

d the

patency

openness (lack of obstruction) of the supralaryngeal airway

3.6
patient end

that end of the supralaryngeal airway intended to be inserted into the patient

3.7
machine end

that end of the supralaryngeal airway or the supralaryngeal airway connector intended to connect to the
breathing system

© 1SO 2009 — All rights reserved
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3.8
pressure drop
pressure differential at a specified flow

3.9
sealing mechanism
that portion of the device in contact with the patient that enables isolation of ventilatory gases

3.10
supralaryngeal airway
device placed through the mouth but not through the vocal cords, which is intended to form an internal seal in

the spprataryngeatareatomaniainairway pateney

3.1
supralaryngeal airway connector
tubular component of an supralaryngeal airway intended for connection to a breathing.system [or ventilation
bag

3.12
ventilatory opening
open|ng in the supralaryngeal airway near the patient end and intendéd to allow passage of jases and/or
deviges such as a tracheal tube, suction catheter or endoscope

NOTH A supralaryngeal airway can have more than one ventilatory‘pening.

3.13
ventilatory pathway
part of the supralaryngeal airway through which gases are intended to pass

4 General requirements
4.1 | This International Standard specifies‘requirements that are generally applicable to risks aspociated with
supralaryngeal airways. An established' risk management process shall be applied to the design of the
devige. See Annex D for an informative.list of identified hazards.

4.2 | The supralaryngeal airway/shall permit ventilation in those head and neck positions, and in those
patient positions for which the device is intended.

4.3 The supralaryngeal airway shall permit ventilation when the patient is in the supine podition and the
head|and neck are at-neutral positions and at least + 30° of:

a) flexion;
b) extension;

c) right-and left rotation;

d) right and left lateral flexion (tilt).

44 The supralaryngeal airway shall also permit ventilation in the following positions and in any position
intended for use:

a) Trendelenburg's (head down, 10°);
b) sitting (45°).

Compliance shall be tested by examination of the mitigations described in a risk assessment and associated
verification and validation studies.

NOTE 1 See Annex A and Annex D.

© 1SO 2009 — All rights reserved 3
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If clinical studies are performed, these studies shall document measurements taken during the conditions for
which performance is claimed. The clinical studies shall comply with the requirements of 1ISO 14155-1, and
ISO 14155-2.

NOTE 2  See also Annex B for evaluating and documenting the clinical performance of supralaryngeal airways in
human subjects.

4.5 The supralaryngeal airway shall, when transported, stored and used as intended by the manufacturer,
minimize safety hazards which could reasonably be foreseen in normal and single-fault condition.

4.6 Where the requirements of this International Standard refer to freedom from unacceptable risk,
acceptability or unacceptability of this risk is determined by the manufacturer in accordance with the
manufacturef's policy for determining acceptable risk.

47 Them
an equivaler
shall be useq

anufacturer may use type tests different from those detailed within this International~Standard, if
t degree of safety is obtained. However, in the event of dispute, the methods specified Herein
as the reference methods.

ance
h the
hdard

4.8 Many ¢f the test clauses within this International Standard establish acceptance_criteria for perforn
aspects. Thg¢se acceptance criteria shall always be met. If the manufacturer chooses to specify i
accompanyirjg documents higher performance levels than those specified within“this International Sta
these manufacturer-specified levels become the acceptance levels and shall alsobe met.

5 *Requirements

5.1 Suprdlaryngeal airways

5.1.1 *Size/designation

The size of g supralaryngeal airway shall be designated using the following convention:

a) the rangp of sizes shall be from 0 to 6; the smallest increment permitted is 0,5;

b) sizes frgm 0 to 6 shall be designated\for the smallest to largest size devices; the transition size| from
pediatrid to adult is size 3.

5.1.2 Materials

51.21 Bupralaryngeal airways, including the sealing mechanism and connector in its ready-fgr-use

state after a
safety testing
the supralar
<24 h conta
include thoss

, as indicated"in ISO 10993-1. Initial biocompatibility evaluation tests shall include all materi
yngeal ‘airway and be tested as external communicating, tissue/bone/dentin communic
ct deviees. If the proposed contact duration is greater than 24 h, biocompatibility tests
tests for > 24 hr duration.

Ny preparation~<for use recommended by the manufacturer, shall satisfy appropriate biolggical

als in
hting,
shall

5.1.2.2

NOTE

5.1.3

The marking of the supralaryngeal airway shall be durable and legible.

See Annex E.

*Ventilatory opening

An opening intended to allow ventilation shall be provided at or near the patient end of the device. Auxiliary
ventilatory openings may be provided to reduce the risk from obstruction.

Compliance shall be determined by inspection.

© 1SO 2009 — All rights re
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5.1.4 *Safeguards against collapse of the ventilatory pathway
Means shall be provided to resist collapse of the ventilatory pathway from kinking or compression.
The kink resistance of the supralaryngeal airway lumen shall be tested in accordance with Annex C.

The resistance to compression shall be evaluated by examination of the mitigations described in a risk
assessment and associated verification and validation studies.

5.1.5 *Sealing mechanism

5.1.5[ A Seating mechanism shatt be ntegratty attached to the suprataryngeat airway. ]

5.1.5|2 The sealing mechanism shall produce no audible leak under a positive pressureof 10 cm/H,O for
a minimum of 3 s.

Compliance shall be tested by clinical study measurements. Functional testers or, patient simulators shall
not he used to validate the performance of the supralaryngeal airway. The clinical studies shpll document
meagurements taken during the conditions for which performance is claimed. The clinical studies|shall comply
with the requirements of ISO 14155-1 and ISO 14155-2.

NOTH See also Annex B.

5.1.5|3 The sealing mechanism shall not occlude the ventilatory opening nor collapse th¢ ventilatory
pathway.

Compliance shall be tested by a method chosen by the .manufacturer based upon an examipation of the
mitigations described in a risk assessment and associated veérification and validation studies.

5.1.5|4 Inflation/deflation system.

If prqvided, the inflation system shall include @n inflating tube, a pilot balloon or other devicg to indicate
inflation or deflation.

NOTEH This (these) device(s) may also(serve as a pressure-indicating or pressure-limiting device.

5.1.5|5 *The free end of the inflation tube shall be either open or sealed with a closure devige or inflation
valve. If interface with an extefnal inflation device is required, the free end of the inflation tube shall be
capable of accepting a male conical fitting with a 6 % (Luer) taper, complying with ISO 594-1.

5.1.5|6 The intentional deflation of the sealing mechanism shall not be prevented by the ipflation tube,
inflation valve or any,clgsure device acting as a non-return valve.

5.1.6| *Internal‘velume

The [nternalfvolume of the ventilatory pathway shall be measured in accordance with the following test
methpd.

Cap one—endof theventitatory pathway—Measurethe—votume—of water—immittititres—Tequired to fill the
ventilatory pathway from the ventilatory opening up to and including the 15 mm connector at the machine
end of the device.

5.1.7 Maximum instrument size

The maximum size of devices that will easily pass through the ventilatory pathway shall be specified by the
manufacturer. Devices may include (but are not limited to) tracheal tubes, suction catheters, fiberoptic scopes,
bougies, etc. The instrument may be lubricated with water or water-soluble lubricant to assist the passage
[see 9 e)].

Compliance shall be determined by functional testing.

© 1SO 2009 — All rights reserved 5
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5.2 Supralaryngeal airway connectors

5.21

The machine end of a supralaryngeal airway connector shall be a male 15 mm conical connector

complying with ISO 5356-1. Any transition in the inside diameter shall be smooth to permit an adequate lead-

in for smooth

5.2.2
the connecto

passage and removal of an instrument.

r.

6 Requirements for supralaryngeal airways and connectors supplied sterile

The opening at the patient end shall have a plane at 90° + 5° to the long axis of the patient end of

6.1

Supralaryng
ISO 11134, |

6.2 Packs

Sterility assurance

eal airways with connectors supplied and marked as “STERILE” shall satisfy the.requireme
50 11135 or ISO 11137-1, if applicable.

ging for supralaryngeal airways and connectors supplied sterile

Each supralpryngeal airway and connector (if supplied) and marked as “STERILE” shall be contained

individual p4d

ck. The pack shall serve as an effective barrier to the pengtration of microorganisms

particulate material, in accordance with ISO 11607. The pack shall permit the aseptic extraction @

contents and

7 Cleani

Supralaryng
cleaning and

NOTE S¢

8 Markin

8.1

Symbols sh3
United State

8.2 Marki
8.2.1 MarkK

the nam

shall not be capable of reclosure without clearly revealing that the pack has been opened.

hg and disinfection or sterilization

eal airways and connectors not intended fofdsingle use shall be designed to be suitab
disinfection or sterilization by methods described in the accompanying documents.

e Annex E.

gs

Use of symbols

Il be accompanied-by equivalent text in United States English on devices intended for use
5. The requirements of 8.2 may be met by the appropriate symbols as given in ISO 7000.

hg of the supralaryngeal airway

ing of.the supralaryngeal airways shall include the following:

nts of

in an
and
f the

e for

n the

a)

e (@and/or trademark of the manufacturer or supplier;

b)

be marked with the corresponding range;

the words “SINGLE USE” or equivalent, for supralaryngeal airways not intended for re-use;

the designated size in bold type in accordance with 5.1.1; devices that encompass a range of sizes shall

*normal depth of insertion marking(s) or indicator(s) visible around the shaft of the supralaryngeal

airway corresponding to patient's incisors or gums to show the typical range of intended depth of

c)
d)

insertion;
NOTE

Depth of insertion range marking(s) need not be continuously circumferential around the tube.

e) depth mark(s), if provided, in centimeters measured from the patient end of the ventilatory opening.

© 1SO 2009 — All rights reserved
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8.2.2 Marking materials shall:

a)
b)

c)

be nontoxic and tissue-compatible;
resist deterioration by anaesthetic agents;

remain legible during use.

8.3 Marking on the supralaryngeal airway individual pack

The following shall be marked on, or be visible through, the supralaryngeal airway individual pack:

a)

b)

c)
d)

e)

description of contents;

the designated size in accordance with 5.1.1; devices that encompass a range offsizes she
ith the corresponding range;

the name and/or trademark of the manufacturer and/or supplier;
the batch number or serial number;

the word “STERILE” if appropriate;

NOTH It is recommended that the method of sterilization be given:

f)

9)

h)

9

for supralaryngeal airways not intended for re-use, theewords “SINGLE USE” or equivalent;

mstructions for action in the event of damage._to the sterile packaging for supralaryng
supplied sterile;

[0)

xpiration date, if appropriate.

Accompanying documents

The manufacturer shall disclose the following information in the accompanying documents:

a)

instructions for usesincluding proper insertion and stabilization techniques for the su
airway;

instructions foruse with other instruments such as tracheal tubes or bronchoscopes, where
the internal*volume in millilitres as tested in 5.1.6;

the_pressure drop in centimetres H,O at a specified test flow, as determined in Annex C;

Il be marked

eal airways

bralaryngeal

ndicated;

the maximum device size, as tested in 5.1.7, for tracheal tubes and fiberoptic bronchoscopes

whether the device is intended for single use or is re-usable;

instructions for action in the event of damage to the packaging for supralaryngeal airways supplied

sterile;

minimum interdental gap, in millimeters, required for insertion;

a diagram of the device, showing the major components, including the nominal length of the internal
pathway(s), in centimeters from the machine end of the connector to the ventilatory opening and any

other working channels within the device;

© 1SO 2009 — All rights reserved
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j) a diagram showing the intended position of the supralaryngeal airway with the anatomic landmarks
listed in Figure 1; other landmarks shall be included when identified as mitigations in a risk assessment
and associated verification and validation studies;

k) a warning if the supralaryngeal airway does not protect the trachea or lungs from the risk of aspiration;

I) a precaution that the patency of the supralaryngeal airway should be reconfirmed after any change in
the patient's head or neck position;

m) a statement that a summary of the methods, materials, data and results of clinical studies that validate the
requirements of this International Standard is available on request, if applicable;

n) a warning that the supralaryngeal airway contains natural rubber latex, if applicable;

0) a statement that use of a bite block is recommended, unless a bite block is an integral lpart gf the
supralaryngeal airway;

p) a warning that the cuff volume or pressure may change in the presence of nitrous oxide, oxygen or|other
medical jgases, if applicable;

g) a warning that supralaryngeal airways may be flammable in the presenceof lasers and electrocdutery
equipmegnt;

r) informatipn regarding precautions necessary for the disposal of biohazardous materials;
s) the mandfacturer shall disclose appropriate storage conditions;

t) instructigns for cleaning and disinfection or sterilization, and the maximum number of reuses, if the device
is re-usgble.

8 © 1SO 2009 — All rights reserved
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Anatdmic landmarks
epophagus
trachea

vpcal cords/folds
thyroid cartilage
Igryngeal inlet
epiglottis

hyoid bone
tgngue

irfcisors

© 00 NOoO O WN -

Suprdlaryngeal @irway components to be labelled (but not shown here):
10 sgaling mechanism

11 ventilatory opening

12 nprmal depth of insertion marks

NOTE This diagram is for use in the depiction of the intended position of the supralaryngeal airway in relation to

anatomic landmarks.

Figure 1 — Diagram of the airway

© 1SO 2009 — All rights reserved
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NOTE

Annex A
(informative)

Rationale

follow a logical numerical order.

The subclause numbering in this annex corresponds that in the main body of the text and hence does not

A.1 Introd

Supralaryng
assisted or
oropharynge
ventilation. §
because the
has made e
the work of
airway devig
airways with

The devices
allow sp
are cap3

facilitate
atmosph

provide
breathin

do not rg

are not ¢

Subcommitte
designs as fq

do not require surgical placement;

uction

eal airways represent a class of medical devices that are designed to facilitateyspontan
controlled ventilation. Supralaryngeal airways differ from other airway ,devices, sud
Al airways and tracheal tubes, in that they do not require a facial seal or tracheal insertig
ince several devices already exist that fulfill the criteria for a supralaryngeal airway
be devices differ significantly in their conceptual and functional design,-the subcommittee,

ery effort to define the essential requirements for the design of supralaryngeal airways.

this subcommittee was to provide a general framework for classifying the currently ava
out being design restrictive or impeding development.

covered by this International Standard:

bntaneous ventilation;

positive pressure ventilation while minimizing escape of respirable gases to an
ere;

B supralaryngeal airway connector on the machine end of the device to enable connectior
j system;

quire an external seal;

esigned to enter.the trachea.

llows.

ble of maintaining airway patency when the airway connector is open to ambient atmospherg

BOUS,
h as
n for

and
5C 2,
hus,
ilable

es and provides a useful platform for the design and development of future supralarypgeal

bient

to a

e SC 2 established that there are at least five different classifications of supralaryngeal ajrway

ropharyngeal airway, where the ventilatory opening is located at the base of the tongue and a

urface is located in the oropharynx.

Laryngeal masks, where the ventilatory opening is surrounded by the cuff, which forms a seal with the

periglottic tissues. The ventilatory opening and the cuff seal usually represent the most distal portion of

Pharyngeal or pharyngeal-esophageal tube, where a cuff surrounds the ventilatory tube in a

circumferential fashion and is located proximal to the ventilatory opening. This design compartmentalizes
the pharynx, with the cuff serving as a sealing divider between the proximal and distal pharyngeal
compartments, and the ventilatory opening(s) are located in the distal pharyngeal compartment. The
laryngeal tube is an example of this airway type.

Pharyngeal airway liner, which is represented by the streamlined liner pharyngeal airway (SLIPA). This is

a shell-like device that, upon insertion, expands the soft tissues of the neck. The tension of the elastic

a) Cuffed ¢
sealing s
b)
the device.
c)
d)
10
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neck soft tissues that surround the device provides the sealing mechanism. The ventilatory opening is
located within the shell in the periglottic area.

e) Device with a soft, gel-like, non-inflatable cuff and widened, concaved buccal cavity stabiliser. The sealing
mechanism is created by the soft non-inflatable cuff accurately mirroring the anatomy of the laryngeal
inlet to create an impression fit, without the need for cuff inflation.

A.1.3 Devices outside the scope of supralaryngeal airways

While it was possible to include certain design variations of nasal supralaryngeal airways, the subcommittee
excluded them from the scope of this International Standard because no commercial device was known to be
available and nasal insertion was thought to carry an inherently higher risk for the patient.

A1 Identification of hazards for risk assessment

Subcpmmittee SC 2 compiled a list of known hazards and risks associated with the use!of supralaryngeal
airwgys based on adverse event reports and known incidents reported in clinical literature. The following
potential risks to patients were identified by the task group during the development of this |International
Standlard:

— 1nechanical trauma to tissue surrounding the cuff, neurovascular traumaor tissue ischemia;
— ipadequate ventilation/hypoxia;

— 1jisk of aspiration or regurgitation;

— fpxicity;

— damage to dental work;

— bleeding;

— ¢ross contamination.

Othef risks are more fully described in-Annex D. A manufacturer may identify additional patieng risks during
the development of a particular supralaryngeal airway.

A grgat number of these risks are~associated with improper sizing and positioning of the commefcial devices,
which this specification attempts;to clarify. For example, the relationship between the sealing megchanism and
oropharyngeal dimensions,materials and wall thickness of the device are some of the factors that influence
the iptracuff pressure required to provide a supralaryngeal seal when the device is in position. Excessive
presgure on the oropharyngeal tissues wall may obstruct capillary blood flow or injure nerves.

Likewise, occlusion of the ventilatory opening may also occur in certain supralaryngeal airway designs
becapise of the~dévice's proximity to the epiglottis. In order to address this safety concern, this|International
Standlard identifies a requirement for means to prevent occlusion of the ventilatory opening by| soft tissue if
the device 'does not sit in the glottic inlet in its intended position.

WARNING: Anatomical variations, conditions of use, size of the supralaryngeal airway cuff or other
factors may result in the selection of a supralaryngeal airway size either too large or too small for a
given patient. The necessity for expert clinical judgment in selecting the size of a supralaryngeal airway
remains.

A.4.1 General requirements

The head and neck positions and patient positions required for testing are representative of the most typical
positions encountered in clinical practice. Other positions that are potentially useful, such as lateral and prone,
were excluded because of the additional complexity and patient risk associated with these requirements.
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A.5 Requirements

Requirements in Clause 5 of this International Standard were built on mitigation to the identified risks in
Annex D.

A.5.1.1 Size designation

Currently, there is little information available regarding the correlation of patient weight, height or posterior
interlaminar distance of the thyroid cartilage to size selection. Moreover, there are significant anatomical
variations among the patients and major design differences between currently available supralaryngeal
airways. Therefore, subcommittee SC 2 decided to leave decisions about the optimal size selection method
to the manufacturers of individual devices. However, the subcommittee did recommend that manufacturers

use a unifor
airway struc
indicate to th

M nomenclature for size designation, define the optimal placement of the device in relati
ures, and provide clearly defined markings near the machine end of the device, Whic
e operator whether the device is in its intended position. This information, along with the c

pn to
h will
inical

information gbtained from each patient, will allow the operator to make decisions regarding the Optimal size
selection for pach individual patient.

A.5.1.3 Ventilatory opening

Subcommittde SC 2 deliberated over various definitions for the ventilatory opening, many of which |were

considered t
the glottic inl

bt

A.5.1.4 Saf

guards against collapse of the ventilatory pathway

The subconmpmittee recognized that different methods may be*used by a manufacturer to va

supralaryn

al airway design. These methods may include (but not be limited to) engineering an3

bench testing, animal studies, cadaver studies or results of human clinical studies.

Unlike tracheal tubes, which can be tested using fuRctional testers and patient simulators,

supralaryn

al airway designs may only be validated.in vivo in humans. The great variability of the h

airway presehts challenges to the safe design of these'devices.

The subcommittee is aware that supralaryngeal airways may be used in positions other than st
Trendelenbufg's, reverse Trendelenburg's and prone positions should also be tested if the device is intg
to be used in these positions.

Resistance

patency of t
minimum rad
extended pe
published in
end of the ef

Pressure drg
the test app

kinking is a physical (property that can be measured using the proposed test methd
e airway. The objective\of the test template is to bend the supralaryngeal airway into a re
ius and arc, corresponding to the shape they may be forced into in a hyperflexed position f
iod of time during-use. The template radius and arc dimensions are partly derived from thg
ISO 11135 and\Reference [7] where the distance from the dome of the hard palate to the
iglottis wasymeasured on MRI views of 50 adult patients with the head in neutral position.

p disclesufes provide information on the degree of occlusion caused by kinking. The des
pratus’is based on the length dimensions of standard oropharyngeal airways and clin

b be design restrictive. It was agreed the ventilatory opening is typically located in the afea of

idate
lysis,

some
iman

pine.
nded

d for
hlistic
or an
data
free

gn of
ically

available su;rralaryngeal airways.

A.5.1.53

The sealing mechanism shall not occlude the ventilatory opening. Technical Committee TC 121

agreed a single test method may not be applicable to all supralaryngeal airways due to the broad variation in
designs. The tracheal tube standard cuff herniation test method described in Annex C of ISO 5361:1999 may
serve as a useful guide for the development of supralaryngeal airway test method(s). The committee also
recognised that other mechanisms may contribute to occlusion of the ventilatory opening. These may include,
but are not limited to, in-folding, over-folding, or back-folding, caused by tilting or rotation during insertion or
manipulation.
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Figure A.1 — An example of in-folding O

@)
\
6\

/

Figure A.3 — An example of back-folding
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A.5.1.6 Internal volume

Different supralaryngeal airway devices have different designs at the patient end. Accordingly, it is
incumbent on the manufacturer to assess the interface of ventilatory opening(s) at the patient end of the
device with the laryngeal/pharyngeal anatomy and determine the appropriate endpoint of the ventilation
pathway for the purpose of internal volume determination. For example, for the Classic LMA, the endpoint of
the ventilation pathway could be defined as the point where the aperture bars are located.

A8.2.1 d)n

ormal depth of insertion range markings

There is no consensus on the optimum style and positioning of depth markings and whether they should differ

axlcirneat n

with size of
indicate to th

Subcommitts
the ventilator
depths of ing
patient end 1
marking will
for anatomic
useful inform

Subcommitte
did not requi

Normal depth of insertion range markings need not be continuously citccumferential around the tube as lo

the marks ar
A9 )

The subcom
insufficient t
additional lar]
required wheg

P 2N Hawaever—ih taclcareao—aet thot o maoaliina odl oo s $ab Qo CH-H
OOUCTTTOWCVCT, T taSK Jroupagrectotrat a mac e T T arK g~ o e taoT TS Togun

e operator the correct placement of the supralaryngeal airway.

e SC 2 agreed that the normal depth of insertion range markings would be at the machine €
y tube. There may be two markings indicating the typical minimum and maximum recommg
ertion. The machine end marking will indicate the maximum depth for devicg insertion, an
narking will indicate the minimum depth. The distance between the machine\end and patien
ndicate the range of normal insertion depth in relation to the incisors/alveolar ridge and will
al differences among patients. The normal depth of insertion range Wwill provide clinicians
ation and allow them to integrate this information into their clinical management.

e SC 2 considered other methods of marking, namely depth marks on the shaft of the airwa
e their use due to the wide range of devices and patient anatenical variability.

b visible to the operator.

mittee recognised that the minimum set(of anatomic landmarks shown in Figure 1 ma
b describe the optimal positioning of./certain supralaryngeal airway designs. Identificati
dmarks, such as arytenoids cartilagé;.velleculae and innervation (identified in Figure D.1) m
n the risk assessment identifies a fisk of malpositioning which may lead to injury.
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Annex B
(normative)

Evaluation and documentation of the clinical performance
in human subjects

B.1 General

This gnnex provides guidelines to evaluate and document the clinical performance of supralaryngeal airways
when studied in human subjects. The methods described in this annex are applicable-to all supralaryngeal
airway design alternatives whenever human testing is required. It is not intended to preseribe mefical practice,
propegr safety procedures, or institutional review board (IRB) or ethics committee (EC)\processes.

NOTE These guidelines apply when 4.1 or 5.1.5.2 require clinical trials.

B.2 [Methods, testing on patients

B.2.1 In a clinical environment, the primary responsibility is patieént'care.
B.2.2 Study population

a) INumber and source of subjects

The gtudy should include a sufficient number of subjects in order to attain the statistical significange necessary
to demonstrate adequate positive pressure ventilation or spontaneous breathing in patient size rahge intended
for uge of the device.

b) Characteristics of the study population

For gach device size tested, the subjects should vary in their physical characteristics to the greatest extent
possible.

B.2.3 Subject inclusion/exclusion criteria
The gtudy protocol should define the inclusion/exclusion criteria.
B.2.4 Criteria for’study termination

Study protocehshould define circumstances and/or subject response to the procedure that becommes grounds
for study termination.

EXAMPLE The subject is discovered to meet one of the pre-defined exclusion criteria.

B.2.5 Characteristics of the study protocol

The device should continue to perform its intended use under the conditions of neck extension, neck flexion,
head rotation and differing patient body positions (Trendelenburg's, sitting, lateral).

B.2.6 Resistance to obstruction of the supralaryngeal airway's ventilatory pathway
This can be demonstrated by one or more of the following:
a) positive inspiratory pressures necessary to generate adequate ventilation volumes;

b) measuring changes in end-tidal carbon dioxide concentrations, SpO2, blood gas concentrations during
use;
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c)
d)
e)

f)

9)

B.2.7 The Fealing mechanism

identifying abnormal capnographic waveforms that indicate airway obstruction;
measuring esophageal pressure measurements in spontaneously breathing patients;
identifying airway response to the presence of the airway during anesthesia (e.g. coughing, bucking);

noting the type, duration and frequency of interventions and airway manipulations (e.g. jaw lift, chin lift,
head rotation) required to maintain a patent airway;

noting ease of use, physiological tolerance and complications (e.g. aspiration, regurgitation,
laryngospasm, hypoxia).

This shall be| effective under conditions of positive pressure ventilation as demonstrated by no audible Igak at

an inspiratory pressure of 10 cmH,0O held for 3 s.

NOTE Wijth mechanically controlled ventilation this can be achieved by setting the inspiratory pause so that this
pressure is hegld for a minimum of 3 s. With manually controlled ventilation, this can be achieved by setting the APL] valve

to 10 cmH,0 and keeping the bag partially compressed for 3 s.

An audible lgak shall be identified by listening within 15 cm of the patient's mouthor by auscultating ovgr the

anterior aspdct of the patient's neck.

16
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Annex C
(normative)

Test methods to determine kink resistance

C.1 Principle

flow fate while bending the airway to a pre-defined minimum of radius of curvature. Test)flgw rates and

Resigtance to kinking of supralaryngeal airways shall be measured as the pressure drop of%s pre-defined
minimum radius of curvatures shall vary in accordance with supralaryngeal airway size designafion.

C.2 [Apparatus
C.2.1 Minimum radius of curvature apparatus

Selegt the minimum radius template shown in Figure C.1 according to,th€)size marking of the supralaryngeal
airway as defined in Table C.1.

Dimensiong in millimetres

7300

XN OO
IO U U

O

A 25

- < Py
had L d B

Figure C.1 — Minimum radius of curvature template

Table C.1 — Dimensions of minimum radius template

SLA Minimum Straight
Size range Radius, R (mm) Length, 4 (mm)
>3 50 =90
>2%+<3 40 =80
>1%+<25 30 ~70
>0 25 =50
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C.2.2 Measurement of pressure drop apparatus

Assemble an apparatus as shown in Figure C.4 consisting of a source of air, gas flow valve, gas flow meter,
differential gas pressure gauge and 15 mm female conical connector, all assembled in series. One port of the
differential gas pressure gauge shall be open to atmospheric pressure. For recording purposes, the use of
electronic measuring devices is recommended.

C.3 Procedure

C.3.1 Securing and conditioning the supralaryngeal airway to the minimum radius of curvature
apparatus

C.3.1.1 If provided, inflate the sealing mechanism to the recommended inflation volume.

C.3.1.2 Place the patient end of the device against the flat surface of the template in a_position whefe the
arrow mark pn the template coincides with the recommended depth of insertion relative to the tip gf the
epiglottis.

C.3.1.3 Vith the patient end in this position tighten the patient end of the device against the tenjplate
using nylon dable strips or equivalent.

C.314 Bend the airway tube against the curved surface of the template and tighten it to the template at

the end of the curvature. Final assembly is as shown, by way of examples of various supralaryngeal airway
designs, in Fjgures C.2 and C.3.

Dimensions in millimetres

O

<
d

 J

Figure C.2 — Example of strapping a laryngeal mask airway-type
supralaryngeal airway to the template
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Dimensions in millimetres

C.3.1.5

C.3.2

C.3.2.1

O O O OlO

A

< P
il L

Higure C.3 — Example of strapping a laryngeal tube-type supralaryngeal airway to the femplate

Place the template with the supralaryngeal-airway in an environmental chamber at (40 + 1)°C,
> 90 % Relative Humidity for at least 4 h.

Measurement of pressure drop

Remove the template with.thé device from the environmental chamber and

pressure drop through the supralaryngeal airway without removing it from the template.

C.3.2.2

Using the apparatus-described in C.2.2, connect the supralaryngeal connector to t

conngctor and introduce air at@ test flow, as specified in Table C.2, through the device.

measure the

he apparatus
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Key

1 air source

2 flow valve

3 flow mete

4  pressure gauge
5 15 mm fefnale conical connector

6 supralarynpgeal ainvay

7  minimum fadius of curvature apparatus
NOTE Forilustration purposes, a laryngeal mask airway-type supralaryngeal airway is depicted.

Figure C.4 — Example of pressure drop apparatus

Table C.2 — Test flow rate

Intended use

ideal body weight Test flow (l/min)

<10 Kg 15
10 to 30 Kg 30
> 30 Kg 60
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C.3.23 Determine the pressure drop at the flow specified in Table C.2, within 5s of initiating flow
through the supralaryngeal airway. The temperature of the gas shall be 23 + 2 °C.

C.3.24 Disconnect and remove the supralaryngeal airway and determine the pressure drop at the
same flow. Subtract this value from that obtained in C.3.2.3. This is the pressure drop attributable to the
supralaryngeal airway.

C.3.25 If auxiliary ventilatory openings are provided, repeat steps C.3.2.1 to C.3.2.4 for each opening
after preconditioning the supralaryngeal airway when assembled with the test apparatus specified in C.3.1.

C.4 [Expression of results

C.41 Express the nominal maximum pressure drop in centimetres H,O measured through the ventilatory
open|ng and, if provided, the auxiliary ventilatory opening with the primary ventilatory opening ocdluded.

C.4.2 Check that the pressure drop does not exceed the pressure drop disclosed\by the manufacturer in the
accompanying literature.
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Annex D
(informative)

Hazard identification for risk assessment

NOTE This list is not intended to be comprehensive for all devices within the scope of this International Standard, but
it provides guidance for risk assessment. Not all hazards will apply to each type of supralaryngeal airway device.

Key

1 hypoglossal n. 7 trachea

2 lingual v. and a. 8 cricothyroid m.
3 external carotid a. 9 thyrohyoid m.

4  superior laryngeal n., a., v. 10  genioglossus m.
5 inferior pharyngeal constrictor 11 hyoglossus m.
6 esophagus

Figure D.1
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