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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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INTERNATIONAL STANDARD

ISO 28158:2018(E)

Dentistry — Integrated dental floss and handles

1 Scope

This document specifies the requirements and test methods for integrated dental floss and handles
used for home care, community care, professional care of oral health or a part of dental treatment.
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document 1s applicable to integrated dental tloss and handles for manual use. It doeq
h] floss and handles which contain a continuous supply of dental floss, or handles to-wh
bsequently added.

document excludes specific qualitative and quantitative test methods for demonstrat
unacceptable biological risks. For assessment of such biological risks, seedS0 10993-1 a

Normative references

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

942, Dentistry — Vocabulary

696:1987, Water for analytical laboratory use —'Specification and test methods

Terms and definitions
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ich the floss

ing freedom
nd ISO 7405.

heir content
applies. For
hts) applies.

he purposes of this document, the terms and definitions given in ISO 1942 and the follpwing apply.

nd IEC maintain terminological databases for use in standardization at the following 2

SO Online browsing platfgrin: available at https://www.iso.org/obp

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

al floss

ple filaments gathered into thread, spun yarn, single filament or tape, commonly sy
or without coating material(s), designed for the removal of plaque and/or debris from {
ces of matlral or artificial teeth and the gingival surfaces of pontics of fixed prosthese

RCEXSO 1942:2009, 2.69, modified]
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thetic fibre,
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3.2

integrated dental floss and handle
oral hygiene device holding dental floss (3.1) as a fixed integral part
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4 Requirements

4.1 Material and shape

4.1.1 Material

The dental floss and handle shall be free from extraneous matter when examined according to 6.2 a).
Materials intentionally added to dental floss or handle such as wax, pigments or flavouring agents, shall
be considered as part of the device.

4.1.2 Shape

The integrated dental floss and handle shall not have any sharp surface, burr or parts when\exanjined
according tq 6.2 b), except when a part, if included, is designed and intended to be used as)a tooth pick.
4.2 Strength

4.2.1 General

The integrated dental floss and handle shall be in accordance with the requirement prescribed in 4.2.2
or4.2.3.

4.2.2 Strgngth determined by static test

The integrated dental floss and handle shall withstand the staticload of 10 N for 10 s without a bregkage
of the floss pr handle, a pull-out of the floss from the handlé or displacement of more than 10 mjm of
the loading point in the direction of the loading when-détermined in accordance with the test mgthod
specified in|Annex A.

4.2.3 Stregngth determined by tensile test

The integrafed dental floss and handle shall'withstand the load of 10 N applied by a tensile testing
equipment Without a breakage of the«floss or handle, a pull-out of the floss from the handle|or a
displacement of more than 10 mm of the loading point in the direction of the loading when determined
in accordange with the test method ‘'specified in Annex B.

5 Sampling

Obtain a sufficient nurber of test specimens which are identical to the marketed product to complete
all the presqribed teSts and any necessary repeat tests.

6 Test conditions and visual inspection

6.1 Test conditions

Prepare and test all specimens at a temperature of (23 = 5) °C.

6.2 Visual inspection

a) Use visual inspection by normal acuity without magnification for determining conformity to 4.1.1.

b) Use visual inspection with x10 magnification for determining conformity to 4.1.2.

© ISO 2018 - All rights reserved
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The packaging shall be such that it will neither contaminate nor permit contamination of the integrated

dental floss and handle.

8 Accompanying information

8.1 Labelling of the package

The package shall be labelled with the following information:

a) frade name of the product; Q,\QD
b) I?me and address of the manufacturer and/or responsible distributor; (b‘l/
c) anufacturer’s tracking code. '\<O
w®
8.2 | Instructions for use c)o
The integrated dental floss and handle shall be supplied with instrqéq}ns for use.
The finstructions for use should contain the following info@ion, with an appropriate figure, if
applicable:
N
a) Directions for the proper procedure of tooth cleaning\\}sing the integrated dental floss|and handle,
if necessary;
)
XAMPLE “Clean the interdental surface e&he teeth with a gentle up and down njotion of the
ental floss.” N\
3

b) recommendation to the user to a pPyn.g gentle “sawing” or “zig-zag” motion of the floss during

insertion into and removal of the fl rom the area between teeth to reduce possible
interdental gingiva potentially c{n}§d by the floss snapping forcefully into the soft gin

An example of a gentle “sawing"g\“z’ig-zag" motion of a dental floss and handle is provided

. d

njury to the
pival tissue.

in Figure 1.

Figure I — Example of a gentle ‘Sawing or 'zig-zag motion of an integrated de
and handle

© ISO 2018 - All rights reserved
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Annex A
(normative)

Determination of the strength of integrated dental floss and

handles by static test

A.1 Pring

Assessment
determined

A.2 App3
A.2.1 (lang
A.2.2 Vice
A.2.3 Ring

(3,0+£0,5) n
and the test

NOTE If

with both, it
ring and the {

A.2.4 Stril

A.2.5 Wei
aslit (A.2.3)

A.2.6 Timler, accurate to 15,

A.2.7 Wat

A.2.8 Height gauge or equivalent, capable of measuring a height difference of (10 + 0,5) mm.

Ciple

of the conformity to the strength of integrated dental floss and handles by $tatic t
by this test method using static weight.

ratus and material
nping device capable of sufficiently clamping the specimen, such-as that shown in Figur
, capable of holding the clamping device (A.2.1).

> with a slit, having a smooth surface, round shape’ with a cross-sectional diamet]
1m, rigid enough for a tensile strength of not less thidn 100 N and a slit for hooking the
weight.

the cross-sectional diameter of the ring with a slitis smaller than 2,5 mm or with a rough surfg
an cause a breakage of the dental floss dug to the excess concentration of force at the junction
loss.

g or chain, having a tensile strength of not less than 100 N.

bht, capable of producing(a static loading force of (10,0 + 0,5) N including both the ring
and the string or chain (A.2.4).

er, Grade 3:@fISO 3696 or equivalent.

pSt is

=

9%

er of
floss

ce, or
bf the

with

A.3 Procedure

A.3.1 General

Perform the following procedure to determine the strength at break or the displacement of the
loading point of each specimen. Test 10 specimens. (See Figure A.1 for the schematic alignment for the
strength test.)

A.3.2 Test steps

a) Fix the clamping device (A.2.1) to the vice (A.2.2). Assemble the static weight by connecting the
weight (A.2.5), the string or chain (A.2.4) and the ring with a slit (A.2.3).

© ISO 2018 - All rights reserved
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b)

d)

f)

g)

A4

A4.

For e

a)

b)

A4

ISO 28158:2018(E)

Immerse the specimen of the integrated dental floss and handle in water (A.2.7) at (3
(9073%) s.

7 + 2) °C for

Immediately after the removal from water, remove excess water on the surface of the specimen
while holding it by shaking the specimen twice with a sharp snap of the wrist, and clamp the

specimen on the clamping device as follows.

1) The longitudinal axis of the floss of the specimen shall be horizontal at least at

the test.

2)

]f\n]r\vn1 Hnn lnn"\u r‘IIva\nr\ nF 'l-l‘\n ]r-\f\v\r‘]r\ nF 4-11,\ crnaciman ot +ha ceptre nl-' Hnn Hnear o
DEToW Vet €e =

the start of

The circumferential surface of the lower supporting washer(s) (Key 6) shall be positioned

TS p eIt oc o STT

The surfaces of the pads (Key 7) which face the handle shall press up against‘the
surfaces of the handle, including the centre of the user-gripping area of the Handle
the specimen. The user-gripping area shall be specified according to the.shape of
or according to the manufacturer’s instructions for use. Otherwise, the€€entre of
user-gripping area of the handle shall be (30 + 1) mm horizontally apart from the
retaining points of the floss with the handle.

The upper supporting washer(s) (Key 2) shall be positioned so.asithe circumferenti
of the washer(s) is(are) positioned above the upper surfaceof the handle appropi
from the lower supporting washer(s) (Key 6) according to the shape and length of 1

Place the measurement point of the height gauge (A.2.8) at'the centre of the imaginary
¢onnecting the holding points of the dental floss insideof the handle.

4

finishing the immersion, hang the hook at the centre of the length of the floss, then staf
¢arefully removing the supporting device orwoperator’s hand from under the weight,
imparting an unintended or sudden increase in force, start the timer (A.2.6) and kee

10%5) s.

Inspect the specimen to determjne;whether a pull-out of the floss from the handle, a
the floss or displacement of the leading point of more than 10 mm in the direction of
lhas occurred.

After the removal of the weight, inspect the specimen to determine whether a brez
handle has occurred.

Treatment.of results

| Pass<fail criteria

achéspecimen tested, express the results as either:

\lign the static weight [see A.3 a)] in the fully stret¢hed position before loading. At (40

£xipping area.

e respective
supporting
the handle,

an assumed

rentre of the

al surface(s)
iately apart
he handle.

straight line

Y s after
t loading by
hnd without

loading for

breakage of
the loading

\kage of the

ass; i theflossmreither punb outof thetandte mor breaks—thehandtedoes ot br
loading point does not displace more than 10 mm in the direction of the loading; or

fail, if the conditions given in A.4.1 a) are not met.

.2 Conformity to the requirement

Conformity to the requirement of 4.2.2 can be claimed as follows.

a)

b)

ak and the

Yes: if 8 or more of the 10 specimens pass the test, the integrated dental floss and handle conforms

to the requirement of 4.2.2.

No: if 6 or fewer of the 10 specimens pass the test, the integrated dental floss and han
conform to the requirement of 4.2.2.

© ISO 2018 - All rights reserved
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c) Repeat the whole test: if 7 of the 10 specimens pass the test, repeat the test (A.3) with 10 new
integrated dental floss and handles. Interpret the results in accordance with Table A.1.

Table A.1 — Treatment of results

Number of specimens passed

Conformity to the require-

Test the test [see A.4.1 a)] ment of 4.2.2

First test 8to 10 Yes
; Repeat the whole test
(10 new specimens)
0Oto6 No
. Conformity to the require-
First test First Second Total ment of 4.2.2
+

second (repeat) test 7 It 10 16to 17 Yes
0to8 7 to 15 No

© ISO 2018 - All rights reserved
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11

12

Ak

>
ase plate Q‘ 10 ring with a slit
pper su ing washers 11 string or chain
pper ping pads 12 weight

support for the weight until the loading starts

Q%A clamping plates

1

lower supporting washers I  horizontal distance
lower clamping pads d1 diameter of lower supporting washer (5 mm to 10 mm)
lower clamping plates d,  diameter of upper supporting washer (5 mm to 30 mm)

dental floss segment
Slightly thinner than the thickness of the floss handle at the place to be clamped.

Clamp vertical sides of the floss handle. In the case of the upper clamping pads, it shall be used only if applicable
according to the shape and size of the product.

Place at outer-sides of clamping pads. In the case of the upper clamping plates, it shall be used only if applicable
according to the shape and size of the product.

According to the instructions for use, or to the size and shape of the product, otherwise (30 + 1) mm

© ISO 2018 - All rights reserved 7
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e According to the shape and size of the product.

Figure A.1 — Schematic alignment for the strength test using static weight

8 © ISO 2018 - All rights reserved
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B.1

The
is determined by this test method using tensile testing equipment.

B.2

ISO 28158:2018(E)
Annex B
(normative)

Determination of the strength of integrated dental floss and
handles by tensile test

Principle

ssessment of the conformity to the strength of integrated dental floss and handles by tensile test

Apparatus and material

B.2.1 Clamping device, capable of clamping the specimen sufficiently such as that shown in Figure B.1.

B.2.2 Vice or chuck, capable of holding the clamping device{B.2.1) for push-pull force gaulge or tensile

testing equipment, respectively.

B.2.3 Ring with a slit, having a smooth surface,.round shape with a cross-sectional |diameter of

(3,0
and the test force.

- 0,5) mm, rigid enough for a tensile strength of not less than 100 N and a slit for hookiing the floss

NOTH If the cross-sectional diameter of the ring with a slit is smaller than 2,5 mm or with a rough surface, or

with
ring 4nd the floss.

both, it can cause a breakage of the dental floss due to the excess concentration of force at the jlinction of the

B.2.4 Hook and rod for push-pull force gauge or those equivalent capable of being held by the clamp

of temsile testing equipment (B<2.5), rigid and having a tensile strength of not less than 100 N.

B.2.3 Tensile test machine or push-pull force gauge with pulling equipment, capable pf moving at
(300]= 50) mm/min of‘Cr@ss-head speed or a rate of loading of (50 + 16) N/min and recording a loading

force of not less than100 N and the strain corresponding to the applied load.
B.2.6 Timer;accurateto 1 s.

B.2.7 MWater, Grade 3 of ISO 3696:1987 or equivalent.

B.3 Procedure

Perform the following procedure to determine the strength of each specimen. Test 10 specimens. (See
Figure B.1 for the schematic alignment for the strength test.)

a)

b)

Fix the clamping device (B.2.1) to the vice (for push-pull force gauge) or chuck (for tensile test
machine) (B.2.2). Assemble tensile test machine or push-pull force gauge with pulling equipment
(B.2.5), the hook and rod (B.2.4) and the ring with a slit (B.2.3).

Immerse the specimen of the integrated dental floss and handle in water (B.2.7) at (37 = 2) °C for
(90%3%) s.

© ISO 2018 - All rights reserved 9
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d)

f)

B.4 Treatment of results

B.4.1 Pass-fail criteria

B.4.1.1 Pass

Immediately after the removal from water, remove excess water on the surface of the specimen
while holding it by shaking the specimen twice with a sharp snap of the wrist, and clamp the
specimen on the clamping device as follows:

1y

2)

3)

The longitudinal axis of the floss of the specimen shall be perpendicular to the pulling direction
of the tensile test machine or push-pull force gauge at least at the start of the test;

The circumferential surface of the first supporting washer(s) (Key 6) shall be positioned below
the lower surface of the handle of the specimen at the centre of the user-gripping area, and
the surfaces of the pads (Key 7) which face the handle shall press up against the respective
surfaces of the handle including the centre of the user-gripping area of the handle, supporting
_GEE"” "-"'i'ii'i;";"; "'i"‘i 2“""; v, TE—S1Trap€——o ndle,
or dccording to the manufacturer’s instructions for use. Otherwise, the centre of an assumed
usef-gripping area of the handle shall be (30 + 1) mm horizontally apart from the ceqtre of the
retaining points of the floss with the handle;

Thd second supporting washer(s) (Key 2) shall be positioned so as the circumferential surfdce(s)
of the washer(s) is(are) positioned above the upper surface of the handlef@appropriately apart
froin the first supporting washer(s) (Key 6) according to the shape and length of the hand]e.

Align the tensile testing machine, push-pull force gauge or equivalent equipment [see B.3 a)] ih the
fully stietched position before loading. Place the remotest and inner surface of the hook (B.2|4) at
the centre of the imaginary straight line connecting the holding points of the dental floss inside of
the hanfle. At (60 fg) s after finishing the immersion, then startdoading at (300 + 50) mm/n}in of

cross-h¢ad speed or a rate of loading of (50 + 16) N/min and.iecord the relation of strain and| load
until the dental floss is pulled-off from the handle, is broken or any fracture of the handle occyrs.

Inspect|the specimen to determine whether a pull-out'of'the floss from the handle or a breakgge of

the flos$ has occurred.

Inspect|the chart of the relation of strain andload so as to determine the load applied tp the
specimg¢n when the displacement of 10 mnief the loading point in the direction of the loading, a
pull-out of the floss from the handle, breakage of the floss or breakage of the handle has occurnred.

The specim¢n passes thetest when, after the load of 10,0 N is applied, none of the events described|in a),

b) and c) below occurted.

a) pull-out ofthe floss from the handle or breakage of the floss;

b) breakage of the handle;

c) displacement of more than 10 mm of the loading point in the direction of the loading.

B.4.1.2 Fail

The specimen fails the test if the conditions described in B.4.1.1 are not met.

10

© ISO 2018 - All rights reserved
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B.4.2 Conformity to the requirement

a) Yes: If 8 or more of the 10 specimens pass the test, the integrated dental floss and handle conforms
to the requirement of 4.2.3.

b) No: If 6 or fewer of the 10 specimens pass the test, the integrated dental floss and handle does not
conform to the requirement of 4.2.3.

c) Repeat the whole test: If 7 of the 10 specimens pass the test, repeat the test (B.3) with 10 new
integrated dental floss and handles. Interpret the results in accordance with Table B.1.

Tabte B-t— Treatmrent of resutts
Test Number of specimens passing Conformity to the require-

the test [see B.4.1 a)] ment of 4.2.3

First test 8to 10 Yés
; Repeat ‘the whole test
(10 new specimens)
Oto6 No
. Conformity to the require-
First test First Second Total ment of 4.2.3
+

second (repeat) test 7 9to10 16 to7 Yes
0to8 7 torl5 No

© ISO 2018 - All rights reserved 11
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base plafe Q‘Q 10 ring with a slit

upper sypportin Y}:ers 11 hook and rod for push-pull force gauge or those equivlent
upper clampi ds 12  tensile test machine or push-pull gauge

upper cl 11@1 g plates 13 connecting part of a pulling equipment

handle segmentof the product 1 hortzontat aistance

lower supporting washers I horizontal distance

lower clamping pads d1 diameter of lower supporting washer (5 mm to 10 mm)
lower clamping plates d>  diameter of upper supporting washer (5 mm to 30 mm)
dental floss segment

Slightly thinner than the thickness of the floss handle at the place to be clamped.

Clamp vertical sides of the floss handle. In the case of the upper clamping pads, it shall be used only if applicable
according to the shape and size of the product.

Place at outer-sides of clamping pads. In the case of the upper clamping plates, it shall be used only if applicable
according to the shape and size of the product.

According to the instructions for use, or to the size and shape of the product, otherwise (30 £ 1) mm.

© ISO 2018 - All rights reserved


https://standardsiso.com/api/?name=ef9e6ed051eaed64cd57188f4fe64a60

	Foreword
	1 Scope
	2 Normative references
	3 Terms and definitions
	4 Requirements
	4.1 Material and shape
	4.1.1 Material
	4.1.2 Shape
	4.2 Strength
	4.2.1 General
	4.2.2 Strength determined by static test
	4.2.3 Strength determined by tensile test
	5 Sampling
	6 Test conditions and visual inspection
	6.1 Test conditions
	6.2 Visual inspection
	7 Packaging
	8 Accompanying information
	8.1 Labelling of the package
	8.2 Instructions for use
	Annex A (normative)  Determination of the strength of integrated dental floss and handles by static test
	Annex B (normative)  Determination of the strength of integrated dental floss and handles by tensile test
	Bibliography

