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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-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The preecedures—tsed—to—developth ment-and-these—ntendedfor-its—further—-maintenance are
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria‘needed for the
different types of ISO documents should be noted. This document was drafted in acéordapce with the
editdrial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this documént may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all sugly patent rights. Details of
any patent rights identified during the development of the document willbe in the Introdu¢tion and/or
on tHe ISO list of patent declarations received (see www.iso.org/patents);

Any trade name used in this document is information given for the'éonvenience of users gnd does not
consfitute an endorsement.

For an explanation of the voluntary nature of standards; the meaning of ISO specifi¢ terms and
exprgssions related to conformity assessment, as wellvas information about ISO's aglherence to
the World Trade Organization (WTO) principles in‘the Technical Barriers to Trade| (TBT), see
www.iso.org/iso/foreword.html.

This[document was prepared by Technical Committee ISO/TC 249, Traditional Chinese medigine.

Any feedback or questions on this documentshould be directed to the user’s national standpards body. A
complete listing of these bodies can be feund at www.iso.org/members.html.
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Introduction

Acupuncture is an ancient healing technique in traditional Chinese medicine (TCM) which has been
used for more than 2400 years. Traditional acupuncture treatment is performed by twisting needles
manually. The application of electrical stimulation to acupuncture needles was first attempted in the
first half of the 19th century by a French doctor, Sarlandiere. Acupuncture treatment began to attract
the attention of medical practitioners in the 1970s after the report of acupuncture anaesthesia.lZl
Today, electro-acupuncture (EA) stimulators are widely used in acupuncture treatment.

This document specifies the basic safety and essential performance for EA stimulators as medical
electrical equipmertlEE-66601-210-onnerve-and-muselestimtatorsexehidesany-mediealeleetrical
equipment |ntended to be implanted or connected to implanted electrodes. In terms of safety, the
most important difference between the two techniques is what type of electrodes are used tp“dgliver
stimulation |current. Acupuncture needles are inserted into the body in EA, whereas skin lelectijodes
are used in|nerve and muscle stimulation. Electro-acupuncture can cause tissue dathage when the
stimulating|energy is too high or needle corrosion occurs when direct current compehent is applied. It

is generally pccepted that certain parameters of the pulses are essential for the therapeutic effect qf EA.

vi © IS0 2022 - All rights reserved
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INTERNATIONAL STANDARD ISO 24571:2022(E)

Traditional Chinese medicine — General requirements
for the basic safety and essential performance of electro-
acupuncture stimulators

1 Scope

Thisdocument specifies general requirements for the basic safety and essential performande of electro-
acupuncture (EA) stimulators.

It is phot applicable to acupuncture needles, transcutaneous electrical nerve stimulators pr electrical
nerve and muscle stimulators.

2 Normative references

The following documents are referred to in the text in such a wayythat some or all of their content
consfitutes requirements of this document. For dated references, only the edition cited |applies. For
unddted references, the latest edition of the referenced document (including any amendmepts) applies.

[EC §0601-1:2005+A1:2012, Medical electrical equipment —Part 1: General requirements fon basic safety
and gssential performance

IEC ¢0601-1-2:2014, Medical electrical equipment — Part 1-2: General requirements for basic safety and
essential performance — Collateral standard: Electiomagnetic disturbances — Requirements find tests

IEC 40601-1-6, Medical electrical equipment << Part 1-6: General requirements for basic safety qnd essential
perfdrmance - Collateral standard: Usability.

IEC 60601-1-8, Medical electrical equipment — Part 1-8: General requirements for basi¢ safety and
essential performance — Collateral standard: General requirements, tests and guidance for alarm systems
in medical electrical equipmentand medical electrical systems

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO gnd IEC maintain terminology databases for use in standardization at the following addresses:

— SO Oaline browsing platform: available at https://www.iso.org/obp

— IE€Electropedia: available at https://www.electropedia.org/

3.1

electro-acupuncture

EA

application of low-frequency electrical stimulation to acupuncture points through acupuncture needles

Note 1 to entry: Configuration of EA stimulator system is described in Annex A, Figure A.1.

3.2

electro-acupuncture stimulator

EA stimulator

electrical medical equipment for the application of electric currents via acupuncture needles inserted
into the body for the therapy of acupuncture

[SOURCE: ISO 20487:2019, 3.3, modified]

©1S0 2022 - All rights reserved 1
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3.3
lead
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insulated conductor connecting an EA stimulator to the acupuncture needles to deliver electrical

current

3.4

acupuncture needle
needle inserted into the body as an electrode in EA

3.5
needle clip
fixation dev

4 Gener

4.1 Gene
IEC 60601-1

5 Gener
IEC 60601-1

The electroq
circuited or

Compliance

6 Classit
systems

6.1 Gene
[EC 60601-1

6.2 Prote
IEC 60601-1

Type B appl

6.3 Modsgd

4 £ £l 4 £ 1 pa 4 dla o A1 1 deaas ] 4
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Al requirements

ral

2005+A1:2012, Clause 4 shall apply.

nl requirements for testing EA stimulators
2005+A1:2012, Clause 5 shall apply.

les of the EA stimulator shall conform with this documeént when operated with either ¢
short-circuited electrodes.

shall be checked by measurement as specifiediin Annex B.

ral

2005+A1:2012, 6.1, 6.3(to 6.5 shall apply in addition to the following subclause.

ction against eleetric shock
2005+A1:2012y6.2 shall apply with the following amendment:

ed partshall be excluded.

of operation

ication of EA stimulators in medical electrical (ME) equipment and ME

[EC 60601-1

:2005+A1:2012, Clause 6.6 shall apply with the following amendment:

The EA stimulator shall be classified as ME equipment with continuous operation.

7 ldentification, marking and documents of EA stimulators

7.1 General

IEC 60601-1

:2005+A1:2012, Clause 7 shall apply in addition to the following subclauses.

pen-
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7.2 Electrical input power from the supply mains

IEC 60601-1:2005+A1:2012, 7.2.7 shall apply after replacing the fourth paragraph as follows:

The rated input power of a mains-powered EA stimulator shall be the maximum power averaged over
any period of 5 s under the specified operating conditions set out by the manufacturer.

7.3

Instructions for use

7.3.1 General

IEC 4

7.3.2

Instr

a)

b)
‘)

d)

8

8.1

IEC 4

8.2

q

\

q

2Lnformation on the output waveform(s), pulse duration, pulse frequencies, maximum {

ddvice on selection of acupuncture needles based on the corrosion resistance of the ne

:Ijlstruction that a patient with an implanted electronic device (e.g. a cardiac pacemaket

ddvice to show caution when-stimulation is applied to needle electrodes placed on the
Wipper back or across theheart.

0601-1:2005+A1:2012, 7.9.2 shall apply in addition to the following subclause.

Additional information

uctions for use shall also include the following:

utput voltage and/or current and the effect of load impedance on these parameters;

e subjected to EA unless specialist medical opinion has first been obtained;
varnings on the following potential hazards:

— simultaneous connection of a patient to a high-frequency surgical ME equipment
burns at the site of the needle electrodes:and damage to the EA stimulator;

— operation in close proximity (e.g. within 1 m) to shortwave or microwave therapy M
can produce instability in the EAstimulator output;

— application of EA to needles ihserted near the thorax can increase the risk of cardiag

Protection against electrical hazards from EA stimulators

General

0601-1:2005+A1:2012, 8.1 to 8.2, 8.4 to 8.11 shall apply in addition to the following su

implitude of

bdles;

) should not

an result in

E equipment

fibrillation;

hest and/or

bclause.

Classification of applied parts

[EC 60601-1:2005+A1:2012, 8.3 shall apply with following amendment:

Type B applied part shall be excluded.

9 Protection against mechanical hazards of EA stimulators

9.1 General

IEC 60601-1:2005+A1:2012, Clause 9 shall apply in addition to the following subclauses.

© IS0 2022 - All rights reserved
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nnection prevention

The EA stimulator system shall have minimal risk of disconnection caused by small force. Needle
clips shall have sufficient force to fix the clips to the needle body in fluctuating conditions to prevent
disconnection. Instructions for use shall include the conditions needed to prevent the risk. Compliance
is checked by inspection.

10 Protection against unwanted and excessive radiation hazards

IEC 60601-1

:2005+A1:2012, Clause 10 shall apply.

11 Proted
IEC 60601-1

12 Accurd
outputs

12.1 Accul

12.1.1 Gen

When appli
instrumenty

Compliance

12.1.2 Out

Adjustment
in discrete i

Compliance

The test me
various imp

12.1.3 Puls

The values
not deviate

tion against excessive temperatures and other hazards

2005+A1:2012, Clause 11 shall apply.

icy of controls and instruments and protection against hazardous

racy of controls and instruments

eral

cable, the manufacturer shall address the risks associated with accuracy of controlg
during the risk management process.

is checked by inspection of the risk managefient file.

put amplitude

of the output level of an EA stimulator from minimum to maximum should be continuo|

is checked by measurement with an error not exceeding + 10 %.

thod specified in Anhex B shall be applied. Information on the available test method
edance conditions.isdescribed in Annex D.

e parameters

pf pulse~durations, pulse repetition frequencies and amplitudes of the EA stimulator
by moge than 20 % when measured with a load resistance.

and

us or

hcrements with no more than 10 % of the maximum output of the device in each increment.

s for

shall

Compliance

isThecked by measurement with an error not exceeding + 10 %.

The test method specified in Annex B shall be applied. Information on the available test methods for

various imp

edance conditions is described in Annex D.

12.1.4 Independent control of multiple output channels

Each individual output channel shall be controlled independently, including the on-off switch and
intensity control.

© IS0 2022 - All rights reserved
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Usability of ME equipment

The manufacturer shall address the risk(s) of poor usability, including those associated with
identification, marking and documents, through a usability engineering process in accordance with
IEC 60601-1-6.

Compliance is checked as specified in IEC 60601-1-6.

12.3

Alarm systems

If the manufacturer has implemented an alarm system, it shall conform with [EC 60601-1-8.

Comj
12.4

12.4
IEC 6

12.4

Supplly voltage fluctuations of + 10 % shall not affect the EA stimtilator output amplitude, pu

or py
Com
12.4
AnE
its m
temp

Com

12.4

In sipgle fault conditions; the EA stimulator shall indicate if it is capable of delivering an ou

than
resis

Comj

12.4

bliance is checked as specified in IEC 60601-1-8.
Protection against hazardous output

1 General

0601-1:2005+A1:2012, 12.4.1 to 12.4.4 applies, in addition to the fallowing subclauses

2 Supply voltage fluctuations

Ise repetition frequency by more than * 10 %.

bliance is checked by measurement.

3 Output interlock

A stimulator shall not be activated unlessthe output amplitude of all channels is first g
inimum level. This requirement shalllalso apply to the restoration of the supply mains
orary interruption or replacementof the internal electrical power source.

bliance shall be checked by measurement specified in Annex B.

4 Output indicator

1,0 mA (r.m.s.) 61,0 V or can deliver pulses with energy exceeding 30 m] per pulse
tance of 500,xIf the indication is by means of a signal lamp, its colour shall be red.

bliance ischecked by inspection and functional test.

5 /Limitation of output parameters

Ise duration

et to zero or
following a

put of more
, into a load

12.4.5.1 Pulse frequency and current limits

The EA stimulator output shall not contain a direct current component. The biphasic pulse shall be
symmetrical and balanced. The output current shall not exceed 1 mA (r.m.s.) with a load resistance of
500 Q. The pulse frequency shall not exceed 1 000 Hz. Total current per single session is not limited in
this document because of the need for more evidence. See Annex C for further information.

12.4

.5.2 Limitation of single pulse energy

For pulse duration of less than 10 ms, the pulse energy with a load resistance of 500 Q shall not exceed
30 m] per pulse. The output voltage shall not exceed a peak value of 100 V when measured under open-
circuit conditions.

©ISO
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13 Hazardous situations and fault conditions

IEC 60601-1

:2005+A1:2012, Clause 13 shall apply.

14 Programmable electrical medical systems (PEMS)

IEC 60601-1

:2005+A1:2012, Clause 14 shall apply.

15 Construction of ME equipment

15.1 Gene
IEC 60601-1

15.2 Need

Needle clipy
placed close]
have enouglh

16 ME sys
[EC 60601-1

17 Electr
IEC 60601-1

18 Electr

18.1 Gene
IEC 60601-1

18.2 Emis

ral

2005+A1:2012, Clause 15 shall apply, in addition to the following subclauses.

le clips and leads

shall have enough insulation to prevent a short circuit when aeupuncture needle
to each other. Compliance is checked by inspection of the risk management file. Leads
| insulation, strength and flexibility against stretching and repeated bending.

ftems

2005+A1:2012, Clause 16 shall apply.

pmagnetic compatibility of ME equipment and ME system

2005+A1:2012, Clause 17 shall apply.

pmagnetic compatibility {réquirements and tests

ral

£2:2014, Clause 4 and 5)shall apply.

sions tests

18.2.1 Genleral

IEC 60601-1

12:2014;7.1 shall apply, in addition to the following subclauses.

5 are
shall

18.2.2 Pati

IEC 60601-1-

ent lead

2:2014, 7.1.11 shall apply, except as follows:

Acupuncture needles as electrodes for EA stimulators shall be connected to the contents of a 1-1 capacity
phantom filled with physiological buffer solution (PBS). The phantom shall be positioned within 0,4 m

of the EA sti

mulator system as shown in Figure 1.

18.3 Immunity

18.3.1 General

IEC 60601-1-

2:2014, 8.1 shall apply, in addition to the following subclause.

© IS0 2022 - All rights reserved
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18.3.2 EA stimulator with acupuncture needle

Patient-coupled ME equipment and ME systems are prepared as shown in Figure 1. Acupuncture
needles as electrodes for EA stimulators shall be connected and applied to the contents of a 1-1 capacity
phantom filled with PBS. The phantom shall be positioned within 0,4 m of the EA stimulator system as
shown in Figure 1.

oYoYe)
( <0,4 m

Key
¢lectro-acupuncture stimulator
dcupuncture needle

1-1PBS

Figure 1 — Testing layout

©1S0 2022 - All rights reserved 7
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Annex A
(informative)

Configuration of EA stimulator system

Key

1  controlldr of EA stimulator

2 power (AC plug or battery)

3 output cpntroller

4 indicatoj

5 socket

6 lead

7  needle clips

8 acupuncture needle

NOTE The acupuncture needles are included-to help understand the configuration but are not a comppnent

of an EA stim

ulator.

Figure A.1 — ‘€onfiguration of EA stimulator component
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Annex B
(normative)

Test methods for EA stimulator

Electrode

Oper|
term|
be cq

Tota

ate the EA stimulator with all output controls set to the maximum position. Each p2
inals are kept open-circuited for 10 min and then short-circuited for a further 5min. T
mpleted before any other test.

resisftance is set to 500 Q.

B.2
Undse

inter
(thic
B.3

The
shou

B.4

The |
setti

Com

Needle clips

r visual inspection, the outside of the needle clips shall*be insulated and the g
locking parts shall not be exposed. Needle clips shallbe coupled with hard-bitin
kness > 100 pm).

Needle clips and lead
ead should be tested by applying 20 N force for at least 1 min. The change in leng
Id not exceed 1 %. The direct current impedance should not increase by more than 10

Output interlock

LA stimulator shall not startieperation if the output controller is not positioned at '0' or
hg under any conditions:

bliance is checked by\functional check (see 12.4.3).

ir of output
his test shall

output parameters of the EA stimulator shall not deviate by more than-* 20 % wlen the load

Ap between
v steel wire

'h after test
D0.

At minimum

© IS0 2022 - All rights reserved
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Annex C
(informative)

The safety issue of excessive total current per session

Itis well recognized that the prolonged treatment with an EA device can cause corrosion of acupuncture
needles, especially when a strong electric current is used. The requirement that EA simulators have

zero direct
it. Limitatio

corrosion. §

However, it

quality of th

current should effectively reduce corrosion but might not be able to completely elim
hs on the maximum total current per session of treatment may also help to reduée i

Therefore, the limitation has been under consideration but has not been included\in this docu

due to the I
session of EA.

10

inate
bedle

ome countries have regulations on the total amount of current per session oftreatment.
is likely that in addition to the total current, many other factors, such as the typeg and
e needle, the wave forms of pulses and depth of needle insertion, may alsg-have an impact.

ment

ick of sufficient scientific data for the selection of a safe level of thes;maXimum current per
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