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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 1SO 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 commlttee International organlzatlons governmental and non- governmental in

liaison with
Commission

Internationa

Draft Interng
Publication 4

Attention is @irawn to the possibility that some of the elements of this part of ISO 8600.may be the subjec

rights. 1ISO g

Internationa
instruments,
ISO/TC 121

ISO 8600 c
endoscopes
Part 1: g
Part 2: B
Part 3: O
Part 4: O

Annex A of t

(IEC) on all matters of electrotechnlcal standardization.

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 memberbodies casting

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

Anaesthetic and respiratory equipment, Sub-Committee SC 2, Tracheal tubes and other equ
bnsists of the following parts, under the general title® Optics and optical instruments —
and endoscopic accessories:

eneral requirements

articular requirements for rigid bronchoscopes

etermination of field of view and direction of view of endoscopes with optics

etermination of maximum width of insertion portion

nis part of ISO 8600 is for infarmation only.

ntechnical

for voting.
a vote.

of patent

Standard SO 8600-2 was prepared by Technical Committee ISO/TC 172, Optics amd optical
Subcommittee SC 5, Microscopes and endoscopes, in close\collaboration with Technical ¢

ommittee
pment.

- Medical
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Introduction

Rigid bronchoscopes need to serve three simultaneous functions during endoscopic procedures:

-2:2002(E)

1) as an endoscope with distal illumination to allow visualization of the larynx, trachea and bronchi, and views into

the bronchial trees;

2 asas aath faor 2 flavible or ricid andocecope—acnirataor {cuetion channall hinney farcance cniccnre
HeatrHo—aHEXBr e O HGHEEHEESCOPEASpHtBr (S tHoRCiah e BtEpSYy HoTree pPSTSESSo5—6

C.;

3) as a gas passage (airway) for the terminal part of an anaesthesia ventilation system or the Uppér respiratory

tract.

Rigid brorjchoscopes should therefore have sufficiently large channels with low gas-flow resistance ang
have an adequate gas supply from the breathing system of an anaesthetic and/or preathing mach

should also
ine, or from

compressgd air/oxygen gas sources. Particular attention should therefore be paid to‘the life-sustaining ventilatory

aspects of this part of ISO 8600.

Ideally, all rigid bronchoscopes should be usable to ventilate the patient whenever clinically necessary

either under

general apaesthesia or not, by means of a ventilation connector and an end cap for assisted/controlled yentilation or
by means|of a jet-injector for intermittent jet ventilation. In addition to the general features of rigid bronchpscopes, the

ventilatory aspects of both rigid ventilation bronchoscopes and rigid{jetventilation bronchoscopes al
included ip this part of ISO 8600.

e especially

Test methjods other than those specified in this part of ISO 8600, but of equal or greater accuracy, may be used to
verify compliance with the given requirements. However, in the'event of a dispute, the methods specified in this part

of ISO 860 are to be used as the reference methods.

A rationalg for the most important requirements is given in annex A. It is considered that a knowledge of

the reasons

for the refuirements will not only facilitate the proper application of this part of ISO 8600, but will ¢xpedite any

subsequent revision.
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INTERNATIONAL STANDARD

ISO 8600-2:2002(E)

Optics and optical instruments — Medical endoscopes and
endoscopic accessories —

Part 2:
Particular requirements for rigid bronchoscopes

1 Sco

This part| of ISO 8600 specifies definitions and requirements for rigid bronchoscopes and their
accessories used in the practice of anaesthesia and medical endoscopy.

2 Normative references

The following normative documents contain provisions which, throughreference in this text, constitute
this part of ISO 8600. For dated references, subsequent amendments, to, or revisions of, any of these pu
not apply] However, parties to agreements based on this parteefy1SO 8600 are encouraged to iny
possibility|of applying the most recent editions of the normative decuments indicated below. For undated references,
the latest|edition of the normative document referred to applies. Members of ISO and IEC maintain

currently

ISO 535611:1996, Anaesthetic and respiratory equipment — Conical connectors — Part 1: Cones and §

ISO 860011:1997, Optics and optical instruments — Medical endoscopes and endoscopic accessori

General

3 Terms and definitions

For the pUrposes of this part of kSO 8600, the terms and definitions given in ISO 8600-1 and the followi

3.1

rigid bronchoscope

open straight tube-type rigid endoscope fitted with a means of illumination through the distal end and in
introduceri: intosthe tracheobronchial airway, having an internal lumen sufficiently large to permit free 1

the patie

3.2

ne

alid International Standards.

requirements

endoscopic

brovisions of
blications do
estigate the

registers of

ockets

ps — Part 1:

ng apply.

tended to be
espiration of

rigid ventilation bronchoscope

rigid bronchoscope, fitted with a removable end-cap at the proximal end of the open straight tube and having an
internal lumen sufficiently large to permit ventilation of the patient through an integral ventilation connector

3.3

rigid jet-ventilation bronchoscope
rigid bronchoscope provided with a jet-injector

NOTE Rigid bronchoscopes provided with only a gas nipple should not be included within the category of jet-ventilation
bronchoscopes, because the Venturi principle does not necessarily function sufficiently to ventilate the patient.

© 1SO 2002 - Al rights reserved
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3.4

ventilation connector
breathing system connector

integral part of a rigid-ventilation bronchoscope that permits connection to a breathing system of an anaesthetic or
breathing machine

3.5
end-cap

removable fitting at the proximal end of a rigid-ventilation bronchoscope to seal its lumen

3.6

jet-injector

narrow-lumen tubular device utilizing compressed gases (often using the Venturi principle) to provide intermittent
positive gas [pressure to the lungs of a patient

NOTE Gase$ selected may include air, oxygen and/or other gases.

3.7

jet ventilatign

artificial infl{ion of the lungs by intermittent release of compressed gases by means of a jet-injector within ¢r towards
the trachea @nd bronchi of a patient

3.8

maximum insertion portion width

maximum external width of a rigid bronchoscope or accessory intended for introduction through the larynx pr trachea
NOTE This definition replaces the definition given in 3.10 of ISO 8600-1:1997.

3.9

overall length

distance betveen the proximal and distal ends efaTigid bronchoscope

4 Requirements

4.1 General

Rigid bronchoscopes shallseomply with the requirements specified in ISO 8600-1. In addition, rigid bronghoscopes
shall comply with the reguirements specified in 4.2 and 4.5; rigid-ventilation bronchoscopes shall comply with the
requirements specifiedin 4.3 and rigid jet-ventilation bronchoscopes shall comply with the requirements specified in

4.4.

4.2 Dimer

4.2.1 Work

ing length

The actual working length of a rigid bronchoscope shall be at least as long as, and not more than 10 mm longer than,

the working

length stated in the instruction manual provided by the manufacturer.

4.2.2 Overall length

The overall length shall be no longer, and no less than 10 mm shorter, than that stated in the instruction manual

provided by t

he manufacturer.

© 1SO 2002 — All rights reserved
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4.2.3 Maximum insertion portion width

The maximum insertion portion width of the rigid bronchoscope shall be no larger, and no less than 1 mm smaller,
than that stated in the instruction manual provided by the manufacturer.

NOTE This requirement replaces the requirement given in 4.2 of ISO 8600-1:1997.

4.3 Rigid ventilation bronchoscopes

4.3.1 Arrigid ventilation bronchoscope shall be provided with an integral ventilation connector and an end-cap at its
proxima| nd.-Provision shall he made for insertion of nndnernpnc and nndner‘npir‘ accessgries rhrmlgh the end_cap_

The end-dap shall not accidentally detach at an airway pressure of less than 4,0 kPa (40 cmH,0).

NOTE 1 An end-cap may incorporate a transparent window and/or may permit the insertion of an endoscope ¢r endoscopic
accessory through the opening or an airtight gasket. Removal or opening of the end-cap for accessory iAsertion mgy be achieved
by the detgchment, rotation or sliding of the end-cap.

NOTE 2 An end-cap may be an integral part or a detachable part of a rigid ventilation bronchoseope.

4.3.2 A rjgid ventilation bronchoscope shall be provided, in a side-arm, either witfpan integral ventilation connector
which shgll meet the requirements for 15 mm male conical connectors specified in 1ISO 5356-1 or shalllbe provided
with a detachable adapter which is provided with a 15 mm male conical cennector as specified in 1ISO|5356-1 (see
Figure 1).| This shall not be a connector in which the internal lumen hasbeen reduced. The ventilation connector,
when fittefl to the rigid ventilation bronchoscope, shall permit to-and-fre/ventilation of the patient.

NOTE 1 Adding a smaller connector to a 15 mm adapter creates a low dead-space connector. Users should bg aware of the
danger of ysing two connected low dead-space connectors, which may‘Cause excessive flow resistance.

NOTE 2 A ventilation connector may be located at either side ofithe rigid bronchoscope (see Figure 1) and may [swivel around
the shaft of the rigid bronchoscope.

4.4 Rigld jet-ventilation bronchoscopes

4.4.1 Rigid jet-ventilation bronchoscopes shall be provided with a jet-injector intended for jet ventilation.

NOTE Jef ventilation through a rigid bronchoscope is usually possible without a separate jet-injector port. Seg¢ examples of
different brpnchoscopes where jet injection is possible given in Figure 2.

4.4.2 When tested in accordance with 5.3, a jet-injector supplied with a bronchoscope shall withstang a minimum
force of 20 N without becoming detached.

4.4.3 When tested in-aecordance with 5.4, the container pressure generated by a rigid jet-ventilation bfonchoscope
with any jet-injector provided by the manufacturer shall not exceed 6,0 kPa (60 cmH,0).

If the brophch@scopist uses jet-injectors from sources other than the bronchoscope manufacturer, he/she will be
responsiblje-for its function and performance.

NOTE The ventilation pressure developed by any jet-injector depends on the characteristics of the bronchoscope with which it is
used or tested. Users should be aware that ventilation pressure can be greatly increased by insertion of any obstruction, e.g. an
aspirator or forceps, into the lumen of the rigid bronchoscope.

4.5 Side apertures

4.5.1 Side apertures, if provided, shall be located on the rigid bronchoscope no closer than 5 % of the working
length from the distal tip.

4.5.2 The minimum total area of the side apertures shall not be less than the cross-sectional area of the minimum
instrument channel width.

© 1S0 2002 - All rights reserved 3
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4.5.3 The side apertures shall have a smooth rounded finish.

o o o o J/

mE

a) Rigid ventilation bronchoscope with integrated ventilation connector

b) Rigid ventilation bronchoscope with detachable ventilation connector

Key

End-cap closed

15 mm male conical connector
Ventilation connector detached
Fibre optic light guide
Ventilation connector assembled

ga b~ W N PP

Figure 1 — Examples of rigid ventilation bronchoscopes
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5 Testing

5.1 General

In addition to the test methods given in ISO 8600-1 (where applicable), the test methods specified in 5.2, 5.3, 5.4 and

5.5 apply.

5.2 Test method for pressure drop

5.2.1 Purp¢pse

To determing the pressure drop through the rigid bronchoscope by introducing an airflow at a spegific floy
measuring the corresponding pressure drop expressed as gauge pressure (kPa).

5.2.2 Appa
5.2.2.1 Flo

5.2.2.2 Pre¢

5.2.2.3 Bu:['(er reservoir, comprising a sealed jar of 5 | capacity with theyair inlet placed near the botton]

and the ope
measuring d

5.2.3 Proc{
5.2.3.1 Cair

5.2.3.2 Set
tight. If a prig

5.2.3.3 Adj
pressure-mg

5.3 Testn

5.3.1 Purp

The securityj]

ratus
v-measuring device, capable of measuring flows up to 70 I/min and having an accuracy of 4
ssure-measuring device, having a time constant > 10 s and an,accuracy of 4= 0,2 kPa (& 2

ing for the bronchoscope at the top of the jar (see Figure 3).. The open end of the tubing to the
evice shall be placed in the jar halfway down and near the_side of the jar.

pdure
ry out the test at (20 £ 3) °C.

up the apparatus as shown in Figure 3\with the rigid bronchoscope inserted, ensuring that al
m is provided, ensure that it is fully-advanced into the lumen of the rigid bronchoscope.

st the airflow to the flow specifiedin Table A.1 and maintain this flow for 30 s. Record the read
asuring device.

nethod for security-ef attachment of a jet-injector to the rigid bronchoscope

pse

of attachment is tested by applying a force in the axis of the jet-injector connection.

v rate and

5 %.
cmH,0).

of the jar
pressure-

seals are

ing on the

5.3.2 Appa

ratys

5.3.2.1 Rig

id jet-injection bronchoscope and jet-injector provided by the manufacturer.

5.3.2.2 Means of applying a force of 20 N to the linear axis of the jet-injector connection.

5.3.2.3 Bracket to hold a rigid jet-ventilation bronchoscope so that the jet-injector channel is in a vertical position.

5.3.3 Procedure

5.3.3.1 Car

ry out the test at (20 & 3) °C.

5.3.3.2 Attach the jet-injector to the rigid jet-ventilation bronchoscope as recommended by the manufacturer.

© 1SO 2002 — All rights reserved
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Key

1 Rigid bronchoscope

2 Alir from flow measuring device

3 Side holes to be within reservoir

4 Pressure measuring device (e.g. water manometer)

Figure 3 — Apparatusfaor measuring pressure drop through arigid bronchoscope

5.3.3.3 Nlount the rigid jet-ventilation bronchoscope so that the jet-injector channel is in the vertical pgsition. Hang
masses vertically to pull in“the line of the axis of the jet-injector channel until a force of 20 N is reached or the
jet-injecto separates from the bronchoscope.

5.3.4 Expression.oef results

Note whelher or not separation of jet-injector from the bronchoscope has occurred at the maximum testfforce (20 N).

5.4 Method of test for container pressure with an open-ended jet-injector bronchoscope

5.4.1 Purpose

To determine the maximum air driving pressure to the jet-injector which provides a container pressure not exceeding
6,0 kPa (60 cmH,0). The driving pressure is the static pressure downstream of the adjustable regulator.

5.4.2 Apparatus (see Figure 4)

5.4.2.1 Rigid jet-ventilation bronchoscope.

© 1S0 2002 - All rights reserved 7


https://standardsiso.com/api/?name=58f7a746e662155651a82daa4a8b0971

ISO 8600-2

:2002(E)

Key
Test
Sidg

Airti
Bror
Jet-i
LocH
ON/
Vari

Fi

© 00 N O O WN PR

pressure gauge 0 kPato 10,0 kPa (0 cmH,0 to 100 cmH,0) — Accuracy: =+ 2 cmH,0
holes which are to be within test box

4 | tgst container (lung)

jht seal
choscope under test
hjector

DFF switch
hble pressure regulator with 400 kPa supply

gure 4 — Apparatus for testing maximum aifdriving pressure to a jet-injector in arigid
jet-ventilation bronchoscope

5.4.2.2 Adjustable pressure regulator with 400:kPa supply.

5423 414
100 cmH,0

est container, which incorparates a test pressure gauge with a range of 0 kPa to 10,0 kPa (0
and an accuracy of £ 0;2kPa (& 2,0 cmH,0) and a sealed aperture that permits insert

patient end ¢f the bronchoscope under-test.

5.4.2.4 Clamp to hold the bronchoscope in a test position. If a prism (prismatic light deflector) is proy

source of illy

mination, the btonchoscope shall be tested with the prism fully advanced into its lumen.

5.4.3 Procedure

543.1 Ca

ry-out the test at (20 £ 3) °C.

cmH,0 to
on of the

ided as a

5.4.3.2 Set the adjustable pressure regulator at 100 kPa, switch on the air line for 10 s and observe the container
pressure. If the container pressure is greater than 6,0 kPa (60 cmH,0), decrease the air driving pressure in 10 kPa
steps until the container pressure is less than 6,0 kPa (60 cmH,0). If the container pressure is less than 6,0 kPa
(60 cmH,0), increase the air driving pressure in 10 kPa steps until the container pressure exceeds 6,0 kPa

(60 cmH,0),

or an air driving pressure of 400 kPa is reached, whichever comes first.

5.4.4 Expression of results

Record the maximum air driving pressure to the jet-injector which does not produce a container pressure greater
than but the closest to 6,0 kPa (60 cmH,0). This value is the maximum allowable air driving pressure (see 4.4.3).

© ISO 2002 - All rig
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5.5 Test method for minimum instrument channel width

5.5.1 Purpose

The minimum instrument channel width is determined by passage of a calibrated measuring standard such as a steel
ball through the rigid bronchoscope. If a light carrier is provided, the measurement shall be made with the light carrier

in place.

55.2 Ap

paratus

5.5.2.1 S

5.5.2.2 S

tand with clamp, to hold the bronchoscope with its axis in a vertical position with the proxim

teel ball, of diameter 100 % (_é %) of the designated ID of the rigid bronchoscope under’test.

5.5.3 Prgcedure

5531 ¢

5.5.3.2 (
the lumen

5.5.3.3 H

6 Mark

Rigid bron

7 Instr
7.1 Clad
7.2 ltem

7.3 ltem

arry out the test at (20 + 3) °C.

lamp the bronchoscope in a vertical position with the proximal end uppermost. Drop the stee
of the bronchoscope. The steel ball shall pass freely through the’lumen.

ecord whether or not the steel ball passes freely through thédumen of the bronchoscope.
ing

choscopes shall be marked in accordance with-4SO 8600-1.

Liction manual

se 7 of ISO 8600-1:1997 applies together with the following amendments.

s d) 4), d) 5), f) 1), and f) 2),efclause 7 of ISO 8600-1:1997 do not apply.

d) 3) of clause 7 of IS©.8600-1:1997 is amended as follows:

“maximum insertion portion’ width (given in mm in addition to any other measurement system

manu

7.4 ltem

“9) the
by the

acturer), working.length and overall length;”

d) of clausé&>#of ISO 8600-1:1997 is amended by the addition of the following:

relationship between the minimum instrument channel width, flow rate and maximum pressu
instrument when tested in accordance with subclause 5.2

hl end up.

ball through

used by the

e developed

7.5 lten

N 2 -2 Lo oanA 4 .a00— L " ") b L1 F3uT! :
d) Ul CIaustE 7 UTN'oVU 60UU-L. 1997 appiics IUyeUIeT Willt tre TUnowiry.

— a statement whether the rigid bronchoscope is applicable to controlled/assisted ventilation or jet-ventilation, or

both;

— a statement of the maximum air driving pressure as determined in 5.4 for rigid jet-ventilation bronchoscopes.

7.6 ltem

f) of clause 7 of ISO 8600-1:1997 is amended as follows:

— ‘“precautions and instructions applicable for the intended uses of the instrument, including those related to
electrical, electronic, electro-optical, electro-medical, electro-acoustical or ventilation apparatus intended to be
used with the instrument.”

7.7 The maximum pressure as measured in accordance to 5.4 when that pressure is less than 400 kPa.

© ISO 2002
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7.8 When a jet-injector is used with a rigid ventilation bronchoscope that has no side-holes, the operator shall be
informed of changes in gas dynamics that may result in a potential increase of lung insufflation pressure.

8 Packaging

Rigid bronchoscopes shall be packaged as specified in ISO 8600-1.

10 © 1SO 2002 — All rights reserved
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