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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 procedy

described i
different ty
editorial ru

Attention is
patent right
any patent 1
on the ISO li

Any trade n
constitute a

For an expl
expressions
World Trad

.org/iso/for

bes of ISO documents should be noted. This document was drafted in accordance\wit
es of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

hme used in this document is information given for the conyvenience of users and doe

h endorsement.

e Organization (WTO) principles in the Technical’Barriers to Trade (TBT) see wwj
bword.html.

the ISO/IEC Directives, Pa

rt1l

. In particular,

drawn to the possibility that some of the elements of this document may\be the subjg

anation of the voluntary nature of standards, the ineaning of ISO specific terms
related to conformity assessment, as well as information about ISO's adherence t

ISO 27020 W
restorative 1

This second|
revised. Thd

Any feedbad
complete lis

ras prepared by Technical Committee ISO/'FE/106, Dentistry, Subcommittee SC 1, Filling
haterials.

the inclusion of a new corrosion test:

edition cancels and replaces the firstedition ISO 27020:2010, which has been techn
main changes compared to the previous edition are as follows:

k or questions on this document should be directed to the user’s national standards bo
ting of these bodies ¢ah be found at www.iso.org/members.html.

ect 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 ar
st of patent declarations received (see www.iso.org/patents).

1d /or

S not

and
b the
W.iso

y and

cally

dy. A

© ISO 2019 - All rights reserved


https://www.iso.org/directives-and-policies.html
https://www.iso.org/iso-standards-and-patents.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/foreword-supplementary-information.html
https://www.iso.org/members.html
https://standardsiso.com/api/?name=f271989409558298a1650c5ced688032

IS0 27020:2019(E)

Introduction

This document has been developed as a result of the difficulty often encountered by clinicians to make
meaningful comparisons between brackets and tubes using the information currently available from
manufacturers and suppliers.
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INTERNATIONAL STANDARD IS0 27020:2019(E)

Dentistry — Brackets and tubes for use in orthodontics

1 Scope

This document specifies requirements and test methods to compare the functional dimensions of
orthodontic brackets and tubes and their chemical ion release, as well as packaging and labelling
information.

This[document is applicable to brackets and tubes for use in fixed orthodontic appliances.

This|document does not specify specific qualitative and quantitative requirements for freedom from
biological hazards; which are covered in ISO 10993-1 and ISO 7405.

2 Normative references

The following documents are referred to in the text in such a ways<that some or all of their content
constitutes 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.

ISO 1942, Dentistry — Vocabulary

ISO 10271:2011, Dentistry — Corrosion test methods fornetallic materials

3 Terms and definitions
For the purposes of this document, the ternis-and definitions given in ISO 1942 and the follpwing apply.
ISO gnd [EC maintain terminological databases for use in standardization at the following dddresses:

— ISO Online browsing platformsavailable at https://www.iso.org/obp

— IEC Electropedia: available-at http://www.electropedia.org/

3.1
angle of torque
0
occlysal-gingival'dangle formed between the intersection of the line perpendicular to the tangent to the
tooth side surface of the base and the line bisecting the slot (3.12) in the occlusal-gingivpl direction,
when viewedalong the mesial-distal long-axis of the slot (3.12)

Note [l to.entry: If the angle is oriented toward the occlusal (gingival), it is designated as positive (negative).

Note 2 to entry: See Figure 1.

3.2

angulation

a

angle between the line perpendicular to the mesial-distal long-axis of the slot and the central occlusal-
gingival axis of the bracket/tube (3.9), when viewed from the buccal/labial

Note 1 to entry: The angulation is positive (negative) when the gingival part of the central occlusal-gingival axis
is inclined toward the distal (mesial) relative to the line perpendicular to the mesial-distal long-axis of the slot.

Note 2 to entry: See Figure 2.
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3.3
archwire
wire that is formed approximately to the shape of the dental arch

3.4
auxiliary slot
additional opening in the bracket or tube (3.9) for insertion of auxiliary elements

3.5
auxiliary slot dimensions
diameter/cross-sectional dimensions of the largest wire that passes through an auxiliary slot (3.4)

3.6

band
structural apnular component affixed to the outer circumference of the crown of a tooth and to which a
bracket or tybe (3.9) can be attached

3.7
base
part of the Hracket or the tube (3.9) that is attached to the enamel or band (3.6)

3.8

descriptor
code to identify the nominal slot (3.12) height in thousandths of an’inch without unit designatiqn, in
accordance with accepted orthodontic practice (e.g. 18 or 22)

39
bracket
tube
structural upnit attached to a band (3.6) or base (3.7) thatis capable of retaining an archwire (3.3)

3.10
in-out
distance befween the floor of the slot (3.12) @nd the tooth side surface of the base (3.7)/band (3.6)

3.10.1
bracket in-put
[.
ciistance bettween the floor of the.slot (3.12) and the tooth side surface of the base (3.7)/band (3.6) @long
the intersecfion of the plane-perpendicular to mesial-distal long-axis of the slot (3.12) in the cenfre of
the bracket|(3.9) slot (3.12)\and the plane bisecting the slot (3.12) in the occlusal-gingival direg¢tion,
when viewe[d along the mesial-distal long-axis of the slot (3.12)

Note 1 to entfy: See Figure 3 a).

3.10.2
tube in-out
[
ciistance between the floor of the slot (3.12) and the tooth side surface of the base (3.7)/band (3.6), at
the mesial end of the tube and in the midplane of the slot (3.12) in the occlusal-gingival direction;

Note 1 to entry: For tubes with a mesial chamfer, the in-out is the distance at the mesial end of the tube between
that part of the floor of the slot in contact with the largest dimension of an archwire (round wire for a round tube
and a rectangular wire for a rectangular tube) able to pass the entire tube, and the tooth side surface of the base
in the midplane of the slot in the occlusal-gingival direction, when viewed from the gingival.

Note 2 to entry: See Figure 3 b).

2 © IS0 2019 - All rights reserved
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rotational offset

6

angle between a line parallel to the floor of the slot (3.12) and the line connecting the points of
intersection of the lines along the mesial and distal end-faces of the slot (3.12) at the tooth side surface
of the base (3.7), when viewed from the occlusal

Note 1 to entry: When the distal (mesial) part of the floor of the slot is furthest from the tooth it is known as a
distal (mesial) offset.

Note

2 to entry: See Figure 4.
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slot
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slot
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3.15
slot ]
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4.1

For t
elem
perc

Hepth

mum buccal-lingual dimension of a rectangle where the projection’ of its buccal/l
ent to the shorter side of the intended slot (3.12), when viewed @long the mesial-distd
3.12)

1 to entry: See Figure 5.

height

mum occlusal-gingival dimension of a rectangle that is fully engaged in the slot
ed along the mesial-distal long-axis of the $lg¢ (3.12)

1 to entry: See Figure 5.

ength

lest mesial-distal dimension of the slot (3.12) between the mesial and distal ends of th

Requirements

Hazardous'elements

he purpases of this document, cadmium, beryllium, lead and nickel are designated to b
ents,tabd the manufacturer shall state the concentrations as a mass fraction exp
bntage.

nl-distal oriented opening in a bracket or tube (3.9) primarily to contain an archwire (3.3

hbial side is
| axis of the

3.12), when

e slot (3.12)

e hazardous
ressed as a
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4.2 Dimensions and angles

4.2.1 The following dimensions shall be recorded to the nearest 0,01 mm. When determined in
accordance with 5.1, the following dimensions of the product shall comply with the ranges stated by the

manufacturer:

a) in-out L

b) slotdepth d

c) slotheight h

d) slotlength [

e) dimensjons of each auxiliary slot.

4.2.2 The

following angles shall be recorded to the nearest 1°. When determined @ccording to 5.]

following angles of the product shall comply with the ranges stated by the manufacturer:

a) angle ofitorque 0

b) angulatjon a

c) therotational offset §

4.3 Relegse

With metalljc containing brackets, the static immersion@orrosion tests release for each element fg

and the totall ions shall be recorded as pg/20 brackets/7 days to the nearest 10 ug/20 brackets/7

and with md

tallic containing tubes, the static immersion corrosion test release for each element fi

and the total ions shall be recorded as pg/8 tubes/7 days to the nearest 10 ug/8 tubes/7 days. Wh

determined
the ranges s
5 Testm

All tests defd
of the item |

according to 5.2, the static immersion corrosion release of the product shall comply w
tated by the manufacturer.

ethods

cribed in this document are type tests. Type tests shall be made on representative san
eing tested.

5.1 Dimensions

51.1 App

aratus

|, the

und
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an accuracy
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of 0,005 mm or 0,5°.

5.1.2 Measurement procedures

5.1.2.1 Angle of torque (Figure 1)

5.1.2.1.1 When viewed from the labial/buccal, perform the following:

a) Construct aline along the mesial-distal long-axis of the slot (X-axis).

with

b) Constructplane 1 (see A-Ain Figure 1) perpendicular to the X-axis in the centre of the slot (depicted
by the symbol ).

© ISO 2019 - All rights reserved
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5.1.2.1.2 When viewed in plane 1, perform the following in plane 1.

a) Constructline 2 bisecting the slot in the occlusal-gingival direction.

b) At the point of intersection of the tooth side surface of the base and line 2 (point 3 in Figure 1),
construct line 4 tangent to the tooth side surface of the base.

c) Constructline 5 perpendicular to line 4 (depicted by the symbol ) passing through point 3.

d) Measure the angle of torque, 6, between line 5 and line 2.

A su
tube

of thie base, thus constructing the tooth side surface of the base. Then construct lines 2
defined above.

ooested method is to view along the mesial-distal long-axis of the slot (X-axis) of th

e bracket or

and place a convex radius template in plane 1 of the bracket or tube, against the tooth

\
o
H

[5)
4
7

=1

side surface
4 and 5 as

A-A

7
z

/

S Ul D W DN = XK

line bisecting the slot in the dcclusal-gingival direction

line tangent to the toafh side surface of the base passing through point 3
line perpendicular‘toline 4 passing through point 3
gngle of torque

/

0
5

A

i

a) Angle of torque in-face b) Angle of torque in-bass

esial-distal long-axis of the slot
lane perpendicular to the X-axi$in the centre of the slot

oint of intersection of line'2’to the tooth side surface of the base

Figure 1 — Angle of torque of the bracket or tube

4

~=
~.

5

\14

5.1.

.2~ _Angulation (See Figure 2)

Viewing from the labial/buccal, perform the following:

a) Construct aline along the mesial-distal long-axis of the slot (X-axis).

b) Constructline 1 (see A-A in Figure 2) perpendicular to the X-axis in the centre of the slot (depicted
by the symbol ).

c) Constructline 2 along the central occlusal-gingival axis.

d) Measure the angulation, a, between line 1 and line 2.
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line perp
line alon

RN P X

angulati

5.1.2.3 In

5.1.2.3.1
When views

a) Constry

b) Constry
slot (dej
c) Whenv
d) In plang
with thg

mesial-djstal long-axis of the slot

endicular to the X-axis in the centre of the slot
b the central occlusal-gingival axis

n
Figure 2 — Angulation of thé bracket or tube
-out (see Figure 3)

Bracket in-out [see Figure 3 a)]
d from the labial/buccal, perform the following:
ct aline along the mesial-distal long-axis of the slot (X-axis).

ct plane 1 [see A=A-in Figure 3 a)] perpendicular to the X-axis in the centre of the br
picted by the syumbol | L |A |).

1, measure the in-out distance /; from the bottom of the slot to the intersection of pl:
b tooth side surface of the base.

jewed onrplane 1, construct plane 2 bisecting the slot in the occlusal-gingival direction.

hcket

ine 2

5.1.2.3.2 Tube in-out [see Figure 3 b)]

When viewed from the gingival, perform the following:

a) Construct plane 2 bisecting the slot of the tube in the occlusal-gingival direction.

b) Whenv

iewed on plane 2, construct plane 3 along the mesial end-face of the slot of the tube.

c) Measure along the intersection of planes 2 and 3, then measure the in-out distance /; from the

bottom

of the slot to the tooth side surface of the base.
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1 A-A

A
—
“am 3.

~

-, W e,

- W

2
I L{___ ________ T

A

a) Bracketin-out b). (Tube in-out
Key
X esial-distal long-axis of the slot
1 lane perpendicular to the X-axis in the centre of the bracket slot
2 lane bisecting the slot in the occlusal-gingival direction
3 lane perpendicular to an archwire that is fully engaged within the slot at the mesial end-face of fhe tube
I, in-out

Figure 3 — In-out

5.1.2.4 Rotational offset (see Figurée4)

Wheh viewed from the occlusal, perform the following:

a) (onstructline 1 parallel.to.the direction of a straight section of wire that fills the slot.
b) Constructlines 2 and\3)along the mesial and distal end-faces toward the base.

c) Constructline 4.eonnecting the points of intersection of lines 2 and 3 with the tooth side surface of
the base.

d) Measureangle § between lines 1 and 4 as rotational offset.

© IS0 2019 - All rights reserved 7
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Key

S AW N e

line para|llel to the floor of the slot

line alon
line alon
line conr

rotationg

5.1.2.5 Sl

When views

a) Constry
b) Constry

(depicte
c¢) When v

buccal/
d) Measur
5.1.2.6 SI

When views

a)
b)

<)

Construy

Constry
(depicte

p the mesial end-faces of the slot
b the distal end-faces of the slot

ecting the points of intersection of lines 2 and 3 at the base
1 offset

Figure 4 — Rotational offset — Occlusal view
pt depth (see Figure 5)

d from the labial/buccal, perform the following:
ct aline along the mesial-distal long-axis of the slot (X-axis).

ct plane 1 (see A-A in Figure 5) perpendicularto the X-axis in the centre of the bracke
d by the symbol Il A ).

iewed on plane 1, project line 2 tangent to the shorter side of the intended slot an
abial side of the rectangle.

b the slot depth as the dimen$ion d.

pt height (see Figure 5)
d from the labial fbtecal, perform the following:
ct a line alongthe mesial-distal long-axis of the slot (X-axis).

ct planed™(see A-A in Figure 5) perpendicular to the X-axis in the centre of the bracke
d by thie symbol [_L[A])

t slot

1 the

t slot

When v

jéwed on plane 1, measure the maximum occlusal-gingival dimension h.
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Key

X esial-distal long-axis of the slot

1 %ane perpendicular to the X-axis in the centre of the bracket slot

2 rojection of the buccal/labial side of a rectangle tangent to.the shorter side of the intended slot
h  dlot height

d dlotdepth

Figure 5 — Slot height and slot depth

5.2 | Static immersion corrosion test method

The test shall be performed perdSO 10271:2011 4.1 with the following modifications.
5.2.1 Apparatus

5.2.1.1 Sealed containers, of borosilicate glass, with dimensions of approximately 100 mm inner
diamfeter by 20 manin height (See ISO 10271:2011, 4.1.4.1).

5.2.1.2 Chemical analysis of ion concentration using apparatus capable of measuring concg¢ntrations in
pg/npl (e,g-I€P-MS or equivalent; See ISO 10271:2011, 4.1.4.3).

5.2.2—Samples

5.2.2.1 Sample shall be used in the as-received condition and shall be a case of orthodontic brackets,
5 to 5, maxillary and mandibular. Samples shall be sufficient to provide at least two identical sets (See
[SO 10271:2011, 4.1.6.1.2).

5.2.2.2 Sample shall be used in the as-received condition and shall be eight orthodontic tubes, on band
and/or base, 1st and 2nd molar, maxillary and mandibular. Samples shall be sufficient to provide at least
two identical sets (See ISO 10271:2011, 4.1.6.1.2).

© IS0 2019 - All rights reserved 9
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5.2.3 Test procedure

5.2.3.1 A set consisting of either: 20 brackets (one case) shall be placed in a single container,
bonding surface down in contact with container and the brackets shall not touch each other (See

[SO 10271:2

011, 4.1.7).

5.2.3.2 Asetconsisting of eight tubes shall be placed in a single container, bonding surface down or band
horizontal in contact with container and the tubes shall not touch each other (See ISO 10271:2011, 4.1.7).

5.2.3.3 Add the solution (see ISO 10271:2011, 4.1.5). to each container sufficient to produce a ratio of

50 ml of solfition per 20 brackets or 8 tubes. The specimens shall be covered completely by the solultion.

5.3 Treat

The test reg
material to

6 Packa;

6.1 Gene

The manufa
or other rea

a) a decla
include
fraction

b)
‘)

the rang

the sta
Hg/20 b

NOTE
legislation.

6.2 Packaging

Adequate cd
in accordan

Additional information can_be)included at the discretion of the manufacturer or as requir

ment of results

ults shall be within the manufacturer's specified range, 6.1 b) and 6.1 ¢);"in’order fo
comply with the requirements.

zing and labelling information to be provided to the user

ral requirements

cturer shall make the following readily available in thecatalogue, packaging insert, labg
dily accessible means:

ration of chemical composition in which the rahge of composition of the material
nll components present at concentrations of ;1'% by mass fraction or greater, and the
s of any hazardous elements as defined in.4:T

re of each dimension, which shall be in accordance with 4.2;

fic immersion corrosion released 'ions range for each element and the total ion|
rackets/7 days or ng/8 tubes/7 days, which shall be in accordance with 4.3.

ntainment abd-protection from contamination during transit and storage shall be proy
ce with acceptable commercial practice.

r the

lling

shall
mass

rided

6.3 Labelling

Each packagestattbetabeltedwithatteast the foltowing-informatiom

a) the name and address of the manufacturer or distributor, or both;

b) the name or trade name of the bracket or tube;

c) the descriptor of the bracket or tube;

d) thelot number;

e) the quantity of brackets or tubes within the package;

f) awarning for products containing hazardous elements (where appropriate, this information should
take the form of symbols);
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