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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.
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the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for the
bes of ISO documents should be noted. This document was drafted in accordande\with the
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

drawn to the possibility that some of the elements of this document may be’the subjéct of
s. ISO shall not be held responsible for identifying any or all such patént-rights. Detafils of
ights identified during the development of the document will be in the)Introduction aid/or
st of patent declarations received (see www.iso.org/patents).

hme used in this document is information given for the conyvenience of users and doefs not
h endorsement.

anation on the voluntary nature of standards, the :meaning of ISO specific termqd and
related to conformity assessment, as well as information about ISO's adherence tp the
Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
so.org/iso/foreword.html.
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bnt was prepared by Technical Committee {SO/TC 249, Traditional Chinese medicine.
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Traditional Chinese medicine — SKkin electrical resistance
measurement devices

1 Scope

This document specifies performance and test methods for skin electrical resistance measurement

devi

This
elect]
surfa

This
Addi

cS.

document is applicable to skin electrical resistance measurement devices throug
rical signal is applied on acupuncture points of the human body or specific- peints
ce in a non-invasive way so as to detect the resistance of the body.

document is not applicable to software or functions for medical analysis of the test res

Lional guidance and rationale are given in Annex A.

2

The following documents are referred to in the text in such*a way that some or all of t
constitutes requirements of this document. For dated references, only the edition cited
unddted references, the latest edition of the referenced@document (including any amendme

[SO 10993-1, Biological evaluation of medical devices — Part 1: Evaluation and testing |
manqggement process

IEC
perfd

[EC 6
perfd
3
Fort
ISO 4
— 1
— 1

ormative references

0601-1, Medical electric equipment —«Part 1: General requirements for basic safety {
rmance

rmance — Collateral standard: Electromagnetic compatibility — Requirements and test

[erms and definitions
he purposes of thissdocument, the following terms and definitions apply.
nd IEC maintain terminological databases for use in standardization at the following ¢

SO Online,browsing platform: available at http://www.iso.org/obp

EC/Electropedia: available at http://www.electropedia.org/

h which an
of the body

ults.

heir content
applies. For
hts) applies.

vithin a risk

nd essential

0601-1-2, Medical electric equipment — Part 1-2: General requirements for basic safety and essential

ddresses:

3.1
skin

electrical resistance

direct current (DC) resistance value or alternating current (AC) resistance value between acupuncture
points on the skin surface of the patient (or specific points) and a reference point of the skin surface
(point on the skin in contact with auxiliary electrode)

3.2
skin

electrical resistance measurement device

device that can detect electrical resistance on acupuncture points or specific points of the body surface
under the condition of electrical signals being applied to the human body
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detection electrical signal
voltage signal or current signal on device or for match use applied to patient for electrical resistance

detection

3.4

auxiliary electrode
electrode that is fixed on specific points of the patient (e.g. hand-held or fixed on palm or forehead) for
reference use, which is relatively fixed during detection

3.5

exploratory
electrode tH
constituting

3.6

detection v}
root mean §
exploratory

3.7

detection c
RMS of max
the electricd

3.8

electrode fi
device on th
applied forc

3.9
force sensij
switch mou

3.10

effective di
accessible p
electrode ar

4 Techn]

4.1 Meas

The skin el
resistance b

mension of electrode

Clc\'tl Udc
at directly contacts acupuncture points or specific points of the patient’s body, sty
a pair of electrodes with an auxiliary electrode for resistance detection

pltage
quare (RMS) of maximum open-circuit voltage between the auxiliary electrode an
electrode in the detection electrical signal

urrent
mum current between the auxiliary electrode and the exploratory electrode in detecti
1 signal

brce indication device
e exploratory electrode or auxiliary electrode whose function is to control or displa
e during detection, including an exploratory ¢lectrode with force switch

g switch of exploratory electrode
hted in the exploratory electrode te‘reéduce the error of detection result during use

art that has electrical energy transmitting to the patient during detection of auxi
d exploratory electrode

ical requirements

urable range

ectrical resistance measurement device shall be capable of measuring skin elect
etween 100 Q and 10 K Q).

face,

1l the

on of

y the

liary

rical

Conformity

inspection of technical documentation is provided by the manufacturer.

For the accuracy of measurable value, see A.3.

4.2 Accuracy of measurement

The error between any measured value and actual value shall be no more than +10 %. The measured

value may b

Conformity

e expressed as electrical resistance (Q), voltage (V), current (A) or a relative value.

is determined by carrying out the following test.

Within the measuring range of skin electrical resistance specified by manufacturers, choose five
measuring values including boundary values for detection. For a device with multiple measuring

© ISO 2018 - All rights reserved
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ranges, each measuring range is tested separately. Choose five measuring values including boundary
value for detection specified by manufacturers within each measuring range.

Measure the resistance on the equivalent circuit of five measuring values for more than five times, non-
reactive 1 % resistor corresponding as close as possible to each of the measuring points selected. Each
measured value shall be within 10 % of the stated value of the selected resistor.

4.3 Detection electrical signal

For either a detection voltage or detection current adjustable device, the error between the set value
and actual value shall be no more than +10 %.

Confprmity is determined by carrying out the following test.

Accopding to the technical documentation provided by the manufacturer, the output-voltage|value or the
currént value of detection electrical signal is set separately for each measuring tange. The|actual open
circdit output voltage value of the device is detected or the actual short-circuit/output current value is
meagured. The error percentage for each measuring range is calculated usinig Formulae (1) pnd (2):

v v,

Verror — actual — ¥ set %100 % (1)
set
I -1
Rorror =23~ %100 % (2)
set
where

Verror is the voltage error between set value;and actual value;
Vactual is the actual voltage value of applied voltage;

Vset is the set value of applied voltage;

Lrror is the current error between set value and actual value;
Lictual is the actual currentivalue of applied current;

Lot is the set value of applied current.

The ¢rror percentag€-(Verror Or lerror) shall not exceed +10 %.

4.4 | Electrodeforce indication device

For an auxiliary electrode or exploratory electrode with force indication, the error hetween the
indidatedwvalue and the actual value shall be no more than +10 %.

Conformity is checked by applying a force generating device for detection. The error between the actual
value and the set value shall be no more than £10%.

4.5 Force sensing switch of exploratory electrode
The repeatability error when activating the force sensing switch shall be no more than +10 %.
Conformity is determined by carrying out the following test.

Gradually apply an increasing force until the force sensing switch is activated. Record the applied force
value. Repeat the procedure 10 times.

© ISO 2018 - All rights reserved 3
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Identify the maximum applied force value (Fpnax) and the minimum applied force value (Fpin) of the
10 measurements and calculate the mean (Fy) of the 10 measurements. Calculate the repeatable error

(Rerror) using Formula (3):

F_ —F._
Ry, =—ax _min 900 o (3)
F

error —
n

where

Fmax isthe maximum force value of the ten measurements;

Fmin i9the minimum force value of the ten measurements;

Fn i the mean of ten measurements.

4.6 Detection voltage
The root mejan square (RMS) value of the detection voltage shall not exceed 24 V;
Conformity fis determined by carrying out the following test.

Adjust the detection voltage to its maximum value. Measure the RMS value of the open-circuit ofitput
voltage between the auxiliary electrode and the exploratory electrode:

The measurked value shall not exceed 24 V.

4.7 Dete¢tion current
The RMS value of the detection current shall not exceed 0,5 mA.
Conformity fis determined by carrying out the following test.

Adjust the [detection current to its maximum~'value. Measure the RMS value of the short-circuit
current betyeen the auxiliary electrode and-the exploratory electrode. For a device with short-circuit
protection, the detection current is the RMS value of the maximum current that does not activate (trip)
the short-circuit protection.

The measurkd value shall not exeeed 0,5 mA RMS.

4.8 Effective area of auxiliary electrode

The effectivg area of the-auxiliary electrode shall be greater than or equal to 300 mm?2.

4.9 Electrical'safety

The skin eleetrical resistance measurement device shall meet the applicable electrical shfety

requirements of [EC 60601-1.

4.10 Electromagnetic compatibility

The skin electrical resistance measurement device shall meet the applicable requirements of
IEC 60601-1-2.

4.11 Biological evaluation

Conformity shall be confirmed if records provided by the manufacturer establish that the
biocompatibility of the materials selected has been demonstrated. The biocompatibility of the contact
part of the auxiliary electrode and the exploratory electrode intended to come into contact with the
patient shall be assessed and documented according to the guidance and principles given in ISO 10993-1.

4 © ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=59a6e6d3640b14e41fdfbdb1a1073d62

ISO 20495:2018(E)

Conformity is determined by:
a) analogy with published data, or

b) selection of materials intended to come into contact with patient already shown to be biocompatible
by proven clinical use in a similar application, or

c) experience with similar devices already on the market, together with evidence of traceability to
the materials used in those devices, or

d) conformity with published procedures for biological evaluation of medical devices.

© IS0 2018 - All rights reserved 5
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Annex A
(informative)

Particular guidance and rationale

A.1 General guidance

It has been fpund that resistance on acupuncture points and other specific points of the body can'réflect
the health status of the human body based on the theory of TCM and clinical practice. A skimelecfrical
resistance measurement device is a device through which an electrical signal is applied oni-acupungture
points of thg human body or specific points of the body surface in a non-invasive way-so as to detect
resistance of body.

Acupuncturg points conform to parts of the human body defined in WHO Standardization of Acupungture
Nomenclatufe published by WHO Western Pacific Region in 1984[1]. Other specific points of the pody
surface refdr to Ryodo points which are not the same as acupuncture points and specific points of
medicinal value according to doctors.

A.2 SKkin|electrical resistance measurement device

This subclaiise describes a model of skin electrical resistancesmeasurement devices. The model can be
seen in FiguLe Al

6 © ISO 2018 - All rights reserved
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Key

1  qutputdevice

2 dlectrical signal source
3  ¢xploratory electrode
4  duxiliary electrode

NOTHE 1  The outputdevice can displaythe detection value. It can be included in the device and alsp in software.

NOTHE 2  Anelectrical signal sourcécan provide electrical energy for detection, usually, AC sourcefor DC source.

Figure A.¥'— SKkin electrical resistance measurement device

A.3 | Accuracyof‘measurable value

The jmeasurdble range of electrical resistance specified in this document is based oph a general
meagurableange applied widely in similar clinical devices. This document only specifies the minimum
meagurable range.

During detection of the accuracy of measurable value, choosing three values besides boundary values
considers the linearity of the device. This document does not specify the choice of three values besides
boundary values with the purpose of reducing the customized cost of non-reactive load resistance. The
three values are evenly chosen within the range of boundary as much as possible.

A.4 Electrode force indication device
During detection of electrical resistance, the force applied on the exploratory electrode and auxiliary

electrode will affect the result of detection. Electrode force indication displays the force applied on the
exploratory electrode and auxiliary electrode.

© ISO 2018 - All rights reserved 7
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