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INTERNATIONAL ORGANIZATION for STANDARDISATION

MEDICAL ELECTRICAL EQUIPMENT -

Part 2-69: Particular requirements for the basic safety and
essential performance of oxygen concentrator equipment

< &
FOR D ey
P S

ISO (the International Organization for S ard&%mn) is a&/@Wlde federation of national
standards bodies (ISO member bodi @V’T}g)work of @%p@ng International Standards is
normally carried out through ISO te éca Gpﬁnmltt\@"s Ea"’ckmﬁember body interested in a subject
for which a technical committe ‘ﬁas hs@n estgb‘}is}q&fﬁs the right to be represented on that
committee. International or atmk gov eﬁ‘tg{ﬁ‘nd non-governmental, in liaison with ISO,
also take part in the woré SO Collaborate@‘cl@ely with the International Electrotechnical
Commission (IEC) on all matters of electr%geﬁlg‘&al standardization.

"‘r
The procedures used to develop this gio%ug@ent and those intended for its further maintenance are

described in the ISO/IEC DlrectlveQ“Par'l‘ 1. In particular the different approval criteria needed for
the different types of ISO docu@&t@; should be noted. This document was drafted in accordance
with the editorial rules of the}SO/IEC Directives, Part 2. www.iso.org/directives

Attention is drawn to the possibility that some of the elements of this document may be the subject
of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.
Details of any patent rights identified during the development of the document will be in the
Introduction and/or on the ISO list of patent declarations received. www.iso.org/patents

Any trade name used in this document is information given for the convenience of users and does
not constitute an endorsement.

ISO 80601-2-69 was prepared by Technical Committee ISO/TC 121, Anaesthetic and respiratory
equipment, Subcommittee SC 3, Lung ventilators and related equipment, and Technical Committee
IEC/TC 62, Electrical equipment in medical practice, Subcommittee SC D, Electrical equipment. The
draft was circulated for voting to the national bodies of both ISO and IEC.

This second edition of ISO80601-2-69 cancels and replaces the first edition of
ISO 80601-2-69:2014. This edition of ISO 80601-2-69 constitutes a technical revision of
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ISO 80601-2-69:2014 and includes an alignment with the fourth edition of IEC 60601-1-2, the
third edition of IEC 60601-1-6, including its Amendment 1, the second edition of IEC 60601-1-8,
including its Amendment 1, and the second edition of IEC 60601-1-11.

The most significant changes are the following modifications:

— changes to the low oxygen concentration alarm condition;
— changes to the gas outlet connector;
— changes to the test method for the filter for the delivered gas; and

— reformatted to provide a unique identifier for each requirement.
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98 INTRODUCTION

99  Oxygen supplementation can be part of management of patients with chronic, acute-on-chronic or
100  acute respiratory disorders. The amount of supplemental oxygen depends on the individual
101 patient’s needs under various conditions. The managing healthcare team typically prescribes the
102 endpoint of treatment, for example a target value for oxygen saturation. The amount of
103 supplemental oxygen can be controlled by the flowrate.

104  The goal of long-term oxygen therapy is to keep the oxygen saturation above 90 % in patients that
105  require supplemental oxygen. The flowrate should be adjusted for rest, exertion, and sleep to meet
106  the individual patient’s needs under these various conditions. Ideally, the resting flowrate is
107 adjusted to maintain SpOz > 90 % as indicated by pulse oximetry.

108  Supplemental oxygen is supplied by various sources: medical gas pipeline systems, oxygen
109  concentrators, compressed gas cylinders and liquid oxygen reservoirs. This document covers the
110  particular requirements for basic safety and essential per@nance of oxygen concentrators. Oxygen
111 concentrators produce oxygen-enriched air from ro@)air for delivery\% a patient requiring
112 oxygen therapy. The most common oxygen conce% or uses molecu.]@f“aieve beds to filter and
113 concentrate oxygen molecules from the ambien@ge@rating oxy@é‘h (,;Qﬁcentrations of typically
114 82 % to 96 %. The main component of thist o&&ygen cor@ﬁt%@wr is the molecular sieve,
115 which adsorbs nitrogen from air to prod &a%{s%uct gas, yﬂﬁc&?s a mixture of typically up to
116 95 % oxygen and 5 % of other gases. %e ic ad}a@r&u&?&hﬁ purging of nitrogen is referred
X7 S

117 to as the pressure swing adsorpti% ceé@ N

>
A\'} N4 6:’
» 0 q,é”
118  Long-term oxygen therapy h@obee@emomﬁn%ﬁ?d@ﬂa randomized, controlled clinical trials to
119 prolong survival in patients@th chronic respi&i} @eaisease and documented hypoxemia. Typical
120  sources of therapeutic long-term oxygen ga;e}ag‘?include gaseous oxygen from cylinders or from
121 liquid oxygen and oxygen from an oxyggﬁc entrator.
a4
DO
122 This publication has been drafte%}ﬁg&fbrdance with the ISO/IEC Directives, Part 2.
S
123 In this document, the followir}g print types are used:

124  — requirements and definitions: roman type;

125 — test specifications and terms defined in Clause 3 of the general standard, in this document or as
126 noted: italic type; and

127 — informative material appearing outside of tables, such as notes, examples and references: in smaller type.
128 Normative text of tables is also in a smaller type.

129 In referring to the structure of this document, the term

130 — “clause” means one of the three numbered divisions within the table of contents, inclusive of
131 all subdivisions (e.g. Clause 201 includes subclauses 201.7, 201.8, etc.); and

132 — “subclause” means a numbered subdivision of a clause (e.g. 201.7, 201.8 and 201.9 are all
133 subclauses of Clause 201).

134 References to clauses within this document are preceded by the term “Clause” followed by the
135  clause number. References to subclauses within this document are by number only.
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136 In this document, the conjunctive “or” is used as an “inclusive or” so a statement is true if any
137 combination of the conditions is true.

138 The verbal forms used in this document conform to usage described in ISO/IEC Directives, Part 2.
139 For the purposes of this document, the auxiliary verb:

140  — “shall” means that conformance with a requirement or a test is mandatory for conformance
141 with this document;

142 — “should” means that conformance with a requirement or a test is recommended but is not
143 mandatory for conformance with this document;

144  — “may” is used to describe a permission (e.g., a permissible way to achieve conformance with a
145 requirement or test);

146  — "can"is used to describe a possibility or capability; and

147 — "must" is used express an external constraint.

148 Annex C contains a guide to the marking and labelhrﬁ&ulrements in th@document

149 Annex D contains a summary of the symbols re@é) cedn this dockrfﬁex%f
Y
\ Q
150  An asterisk (*) as the first character of a @{\é\the beguﬁu@of a paragraph or table title
151 indicates that there is guidance or ra‘g@?r@&ted to ﬂn‘at\@%n&?‘l Annex AA.

i
S
152 This document is a particular sta%ﬁa?t’i 1&e IEQ@%Q@T@& IEC/ISO 80601 series of standards.
& S . & %q’
v N
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154 MEDICAL ELECTRICAL EQUIPMENT -
155
156 Part 2-69: Particular requirements for the basic safety and
157 essential performance of oxygen concentrator equipment

158 201.1  * Scope, object and related standards

159  1EC 60601-1:2005+A1:2012%, Clause 1 applies, except as follows:

160 201.1.1 Scope

161 IEC 60601-1:2005+Amendment 1:2012, 1.1 is replaced by:

162  This document specifies requirements for the basic safet@ nd essential performance of an oxygen
163 concentrator in combination with its accessories, hereg@r referred to as equipment, intended

164  to increase the oxygen concentration of gas inten to be delivere a single patient. Such
165  oxygen concentrators are typically intended for home healt@ar@:nwranment including
166 transit-operable use by a single patient in variots en ments mélqu g any private and public
167  transportation as well as in commercial au@t &é@ b\ Qb

. °o
168 NOTE1 Such an oxygen concentrator can al profes,@%na.@ealﬁ\care facilities.

. . . S

169  This document is applicable to a % it- rablgbﬁl%qéoggﬁanszt-operable oxygen concentrator.
170 This document is applicable to afrexy, conce@ﬁa@";&ﬁ%grated into or used with other medical
171 devices, ME equipment or M({@tem‘s\ ® \\9 o

Q

>
172 EXAMPLE 1 An oxygen concentrator with mtegr‘a}ed ‘&ygen conserving equipment [112 function or humidifier
173 function. % q:‘/

174 EXAMPLE 2 An oxygen concentrator used v@%@wmeter stand.

175 EXAMPLE 3 An oxygen concentrator as-)sw\art OP‘an anaesthetic system for use in areas with limited logistical supplies
176 of electricity and anaesthetic gases leQ X

177 EXAMPLE 4 An oxygen concentrator with an integrated liquid reservoir function or gas cylinder filling system
178 function.

179 This document is also applicable to those accessories intended by their manufacturer to be
180  connected to an oxygen concentrator, where the characteristics of those accessories can affect the
181 basic safety or essential performance of the oxygen concentrator.

182 This document does not specify the requirements for oxygen concentrators for use with a medical
183 gas pipeline system.

184  If a clause or subclause is specifically intended to be applicable to ME equipment only, or to
185  ME systems only, the title and content of that clause or subclause will say so. If that is not the case,
186 the clause or subclause applies both to ME equipment and to ME systems, as relevant.

1 The general standard is IEC 60601-1:2005 +AMD1:2012, Medical electrical equipment - Part 1: General requirements for basic

safety and essential performance

2 Figures in square brackets refer to the Bibliography.
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187 Hazards inherent in the intended physiological function of ME equipment or ME systems within the
188 scope of this document are not covered by specific requirements in this document exceptin 7.2.13
189 and 8.4.1 of the general standard.

190 NOTE2  Seealso 4.2 of the General Standard.

191 This documentis a particular standard in the IEC 60601 and IEC/ISO 80601 series of standards.

192 201.1.2 Object
193 [EC 60601-1:2005, 1.2 is replaced by:

194  The object of this document is to establish particular basic safety and essential performance
195  requirements for an oxygen concentrator [as defined in 201.3.202] and its accessories.

196 NOTE 1  Accessories are included because the combination of the oxygen concentrator and the accessories needs to be
197 adequately safe. Accessories can have a significant impact on the basic safety or essential performance of an oxygen
198 concentrator.

199 NOTE2  This document has been prepared to address t akelevant essential principles of safety and

200  performance of ISO 16142-1:2016 as indicated in Annex BB Q) °o'
Q\a
201 NOTE 3 This document has been prepared to adés' :S relevant @bra@safety and performance
202 requirements of European regulation (EU) 2017/7 s mm} ted in Ann;@x QC/
Q) \ Qb
203 201.1.3 Collateral standards Q. G}.& .pé o
& & ,Vyz'\ o,@
. " N )
204 [EC60601-1:2005+AMD 1:2012, @)h@mth t}hsfg‘\cﬂ;ogghlg addition:
205 1EC60601-1-2:2014, IEC 606@;1 +AMD2 — and IEC60601-1-11:2015

206  apply as modified in Claus 2,20 and 2 ctlvely IEC 60601-1-3 131 does not apply. All
207  other published collateral s%andards in the 01-1 series apply as published.

208 201.1.4 Particular standards §’ °0q’
} Q
209  Replacement: \\—\ 5?‘
Qé. ‘%cd
210  In the IEC 60601 series, pa&}cu&r standards may modify, replace or delete requirements
211 contained in the general standard and collateral standards as appropriate for the particular
212 ME equipment under consideration, and may add other basic safety and essential performance

213  requirements.
214  Arequirement of a particular standard takes priority over the general standard.

215 For brevity, IEC 60601-1 is referred to in this document as the general standard. Collateral
216  standards are referred to by their document number.

217 The numbering of clauses and subclauses of this document corresponds to that of the general
218 standard with the prefix “201” (e.g. 201.1 in this document addresses the content of Clause 1 of
219 the general standard) or applicable collateral standard with the prefix “20x”, where x is the final
220  digit(s) of the collateral standard document number (e.g. 202.4 in this document addresses the
221 content of Clause 4 of the IEC 60601-1-2 collateral standard, 203.4 in this document addresses the
222 content of Clause 4 of the IEC 60601-1-3 Bl collateral standard, etc.). The changes to the text of the
223 general standard are specified by the use of the following words:
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224  "Replacement"” means that the clause or subclause of the general standard or applicable collateral
225  standard is replaced completely by the text of this document.

226  "Addition" means that the text of this document is additional to the requirements of the general
227 standard or applicable collateral standard.

228  "Amendment"” means that the clause or subclause of the general standard or applicable collateral
229  standard is amended as indicated by the text of this document.

230  Subclauses, figures or tables which are additional to those of the general standard are numbered
231 starting from 201.101. However, due to the fact that definitions in the general standard are
232 numbered 3.1 through 3.147, additional definitions in this document are numbered beginning
233 from 201.3.201. Additional annexes are lettered AA, BB, etc., and additional items aa), bb), etc.

234 Subclauses, figures or tables which are additional to those of a collateral standard are numbered
235 starting from 20x, where “x” is the number of the collateﬁ standard, e.g. 202 for IEC 60601-1-2,
236 203 for IEC 6060-1-3 3], etc. Q) oo'

N

237 The term "this document” is used to make ref; &ca o the genexﬁ standard, any applicable
238 collateral standards and this particular docu%ﬁt také} ogether &

Q
239 Where there is no corresponding claus ?Sl?%cba\use i thlsbdb ent the clause or subclause of

240  the general standard or applicable te@ stancghsd&@lthgmgh possibly not relevant, applies
241 without modification; where it is@%n that@? @h];&?éf the general standard or applicable
242 collateral standard, although p&scs\ibl)é%levad@ls ﬁé@ﬁ"be applied, a statement to that effect is

243 given in this document. .&Q QY
S S
X
244 201.2 Normative references _&° ,.C\;‘

245  The following documents are referresd"co,ﬁi the text in such a way that some or all of their content
246  constitutes requirements of this @oq%tment For dated references, only the edition cited applies.
247 For undated references, thg» atest edition of the referenced document (including any
248  amendments) applies.

249 NOTE1 The way in which these referenced documents are cited in normative requirements determines the extent

250 (in whole or in part) to which they apply.
251 NOTE 2  Informative references are listed in the Bibliography.

252 1IEC60601-1:2005+AMD 1:2012, Clause 2 applies, except as follows:
253  Replacement:

254  1SO7010:2011+AMD1:2012+AMD2:2012+AMD3:2012+AMD4:2013+AMD5:2014
255  +AMDG6:2014+AMD7:2016, Graphical symbols -- Safety colours and safety signs -- Registered
256 safety signs

257 IEC60601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic
258  safety and essential performance — Collateral standard: Electromagnetic disturbances —
259  Requirements and tests
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260 IEC60601-1-6:2010+AMD1:2013, Medical electrical equipment - Part 1-6: General requirements
261  for basic safety and essential performance - Collateral standard: Usability

262 IEC60601-1-8:2006+AMD1:2012, Medical electrical equipment - Part 1-8: General requirements
263  for basic safety and essential performance - Collateral Standard: General requirements, tests and
264  guidance for alarm systems in medical electrical equipment and medical electrical systems

265  IEC60601-1-11:2015, Medical electrical equipment — Part 1-11: General requirements for basic
266  safety and essential performance - Collateral Standard: Requirements for medical electrical
267  equipment and medical electrical systems used in the home healthcare environment

268  IEC61672:2013, Electroacoustics - Sound level meters - Part 1: Specifications
269  Addition:

270 1SO 3744:2010, Acoustics -- Determination of sound power levels and sound energy levels of noise
271 sources using sound pressure -- Engineering methods for an essentially free field over a reflecting
272 plane

273 IS0 7396-1:2016, Medical gas pipeline systems -- P@&} Pipeline syste@}or compressed medical
274  gases and vacuum Q' E S @

\\ O N
275 1S09000:2015, Quality management syster@Fu@bmentals g}ﬁ'\@@zbulary

276 IS0 14937:20009, Sterilization of healt @y%wucts qme@alé’eqwrementsfor characterization
Q
277 of a sterilizing agent and the develo zdatz ar\é{‘rg@dme control of a sterilization process
278 for medical devices \0‘0 -
\ \} q}a'
279 1SO 15223-1:2016, Medzcak@‘@zces \Symboits t@ﬁ)c@med with medical device labels, labelling and
280  information to be supplied ~ Part 1: Genera](é\q@ments
% @
281 1SO 16142-1:2016, Medical devices -- R@UbgiQZed essential principles of safety and performance of
282  medical devices -- Part 1: General es.‘;@ﬁl principles and additional specific essential principles for
283 all non-1VD medical devices and gg))f%gzebé on the selection of standards
XX
284 IS0 17664:2017, Processing 5?health care products -- Information to be provided by the medical
285  device manufacturer for the processing of medical devices

286  ISO 18562-1:2017, Biocompatibility evaluation of breathing gas pathways in healthcare
287  applications -- Part 1: Evaluation and testing within a risk management process

288 1S0O 19223-1:2019, Lung ventilators and related equipment -- Vocabulary and semantics

289  1SO 80601-2-74:2017, Medical electrical equipment — Part 2-74: Particular requirements for basic
290  safety and essential performance of respiratory humidifying equipment

291 ISO 80601-2-67:—3, Medical Electrical Equipment — Part 2-67: Particular requirements for basic
292 safety and essential performance of oxygen conserving equipment

293  IEC60601-1:2005+AMD1:2012, Medical electrical equipment - Part 1: General requirements for
294 basic safety and essential performance

3 Tobe published. Stage at time of publication ISO/DIS 80601-2-67:2019.
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IEC 62366-1:2015, Medical devices - Application of usability engineering to medical devices

EN 13544-2:2002+AMD1:2009, Respiratory therapy equipment - Part 2: Tubing and connectors

EN 15986:2011, Symbol for use in the labelling of medical devices - Requirements for labelling of
medical devices containing phthalates

201.3 Terms and definitions

For the purposes of this document, the terms and definitions given in I1SO 3744:2010,
ISO 7396-1:2016, 1SO 9000:2015, ISO 16142-1:2016, 1SO 17664:2017, 1SO 18562-1:2017,
[SO 19223:2019, ISO 80601-2-67:—, ISO 80601-2-74:2017, IEC 60601-1:2005+AMD 1:2012,
IEC 60601-1-2:2014, IEC 60601-1-8:2006+AMD 1:2012, IEC 60601-1-11:2015,
IEC 62366-1:2015 and the following apply.

NOTE An index of defined terms is found in Annex DD.

Addition: $
201.3.201 4\@ &
flow-direction-sensitive component @ o® o
S S,
component or accessory through which gaﬁﬂ &&\to be 11&@11%\61rect10n only for proper
functioning or patient safety Q. . {@a t}% Q
> & .. @‘ -\s

[[SO 4135:2001 [4, definition 3.1.7, e%{—bAdd%d“Q :s‘?cc_ éory and replaced ‘must’ with ‘has
to’ IS & &.aY

] %& V’)&Q \\%\}@o Nsd
201.3.202 S S
oxygen concentrator & ‘} b%“"

ME equipment, which by selectlve remo\éﬁ ﬁ?constituents of ambient air, increases the
concentration of oxygen in the output %1& ooq:‘r

201.4 General requlremeaytt’s r,?*
IEC 60601-1:2005+AMD 1: ZQ\&QCﬂ‘use 4 applies, except as follows:

201.4.3 Essential performance
IEC 60601-1:2005+AMD 1:2012, 4.3 applies, except as follows:

Additional subclause:

201.4.3.101 * Additional requirements for essential performance

Additional essential performance requirements are found in the subclauses listed in
Table 201.101.
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