wO 2016/011020 A1 [ I NPF V0 000 0 O

(43) International Publication Date

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Ny
Organization é
International Bureau -,

=

\

21 January 2016 (21.01.2016)

WIPOIPCT

(10) International Publication Number

WO 2016/011020 A1

(51

eay)

(22)

(25)
(26)
(30)

1

(72

74

International Patent Classification:
A61C 7/28 (2006.01) A61C 7/30(2006.01)

International Application Number:
PCT/US2015/040367

International Filing Date:
14 July 2015 (14.07.2015)

Filing Language: English
Publication Language: English
Priority Data:

14177328.3 16 July 2014 (16.07.2014) EP

Applicant: 3M INNOVATIVE PROPERTIES COM-
PANY [US/US]; 3M Center, Post Office Box 33427, Saint
Paul, Minnesota 55133-3427 (US).

Inventors: PAEHL, Ralf M.; Carl-Schurz-Strasse 1,
41453 Neuss (DE). THALHEIM, Andrea; Carl-Schurz-
Strasse 1, 41453 Neuss (DE).

Agents: WEBER, Kevin W. et al.; 3M Center Office of
Intellectual Property Counsel, Post Office Box 33427,
Saint Paul, Minnesota 55133-3427 (US).

(8D

(84)

Designated States (uniess otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY,
BZ, CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM,
DO, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
HN, HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR,
KZ, LA, LC, LK, LR, LS, LU, LY, MA, MD, ME, MG,
MK, MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM,
PA, PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC,
SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (uniess otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ,
TZ, UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU,
TJ, TM), European (AL, AT, BE, BG, CH, CY, CZ, DE,
DK, EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU,
LV, MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK,
SM, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ,
GW, KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: AN ORTHODONTIC LIGATURE

107

(57) Abstract: An orthodontic ligature for securing an orthodontic archwire to an orthodontic bracket. The orthodontic ligature is
formed of a resilient band which forms a flap. The flap forms a grip portion. The resilient band defines a non-circular hole having a
major dimension along the direction in which the grip portion extends. The invention provides an easy to use orthodontic ligature
which further is maximized in durability.



10

15

20

25

30

35

WO 2016/011020 PCT/US2015/040367

AN ORTHODONTIC LIGATURE

Field of the Invention

The invention relates to an orthodontic ligature for securing an orthodontic archwire to an orthodontic
bracket, and in particular to an orthodontic ligature having a flap that forms a grip portion enabling the

orthodontic ligature to be grasped by tweezers.

Background Art

Orthodontic brackets are generally used in orthodontic treatments for moving one or more teeth from an
initial position to a desired position in a patient’s dentition. The initial position typically refers to a
position at the beginning of an orthodontic treatment, for example a position in which the labial faces of
the teeth are misaligned to each other, whereas in the desired position the labial faces of the same teeth
may be generally aligned. For example the patient’s teeth may be aligned relative to each other to provide
the dentition with a more aesthetically pleasant appearance. Further one or more teeth may be moved
within the dentition to compensate for a malocclusion. Such a movement of a tooth or teeth can be

typically achieved by using one or more brackets attached to one or more teeth.

The brackets are typically connected to an elastic orthodontic archwire for applying a force to the teeth
toward the desired position over a longer term. In many cases the orthodontic archwire is received within
a slot provided in the bracket. Such a slot typically has an open side and thus allows for convenient
insertion of the orthodontic archwire into the slot. For securing the archwire in the slot an orthodontic
ligature, for example an elastic rubber band, is typically tied over the slot. Brackets therefore often have
so-called tie-wings or wings which protrude from the bracket on opposite sides of the slot opening so that
the elastic band can be hooked behind the wings and stretched between the wings in a manner to span the
slot under tension. Many orthodontic ligatures are provided as generally doughnut-shaped elastic bands,

however different shapes have been proposed.

For example US 5,829,974 discloses an orthodontic ligature for securing an arch wire to an orthodontic
bracket, which has a stretchable ring member and an outwardly-extending grip extension integrally
connected to the ring member. The ligature may be gripped at the grip extension using a pinching or

clamping tool, facilitating installation of the ligature.

Often orthodontic brackets are off-the-shelf products which are designed to for use with clinical

situations of different patients. Further there are customized orthodontic brackets which are typically
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made to fit with an individual clinical situation of one particular patient. Such patent-individual
orthodontic brackets often lack any standardized configuration of the slot and the wings, which also

causes the installation of the ligatures to become a patient- or even bracket-individual procedure.

Although existing ligatures provide certain advantages there is still a need for an orthodontic ligature
which is easy to use, particularly for patient-individual orthodontic brackets, which are relatively durable,

and which are relatively inexpensive.

Summary of the Invention

The invention relates to an orthodontic ligature for securing an orthodontic archwire to an orthodontic
bracket. Such orthodontic bracket may in particular concern a patient-individual orthodontic bracket, in
more particular a lingual patient-individual orthodontic bracket. The orthodontic ligature is formed of a
resilient band which extends along a center axis of the resilient band. The resilient band extends with the
center axis circumferentially along a closed path and essentially in a plane. Accordingly the center axis

also preferably extends essentially planar along a closed path.

The resilient band preferably extends at different cross-sections each having a center of area defined by

the respective cross-section and the center axis is defined through these centers of area.

The band further forms a flap which extends in a direction essentially parallel to said plane. The flap
forms a grip portion, for example enabling the orthodontic ligature to be grasped for handling. The
resilient band further defines a hole having a major dimension along the direction in which the grip
portion extends. Accordingly the center axis extends non-circular and may be for example key-hole-

shaped or oval.

The invention is advantageous in that it provides an orthodontic ligature exhibiting a maximized
durability. It has been found that a ligature tends to break at transitions between differently sized cross-
sections of the resilient band. With the orthodontic ligature of the invention the magnitude of any
variation of cross-sections along the path the band extends is minimized and thus the risk for breaks is

also minimized. Further the invention provides a ligature which allows relatively safe and easy handling.

The orthodontic ligature of the invention preferably has a generally flat structure. In particular the
orthodontic ligature may have two opposite outer faces which extend parallel and planar. Further the hole
forms a through-hole extending through the orthodontic ligature in a dimension perpendicular to the

plane.
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In one embodiment the orthodontic ligature has a retainer protruding from the flap in a dimension
generally perpendicular or transverse to the plane. This means that although the orthodontic ligature has a
generally flat overall structure the retainer protrudes over the major planar outer surface of the flat. The
orthodontic ligature preferably has on each of opposite sides of the flap a pair of retainers with the pair of
retainers being spaced from each other. This configuration allows for relatively precise positioning of
tweezers between the retainers, which helps ensuring a reliable and repeatable handling of the
orthodontic ligature, for example during installation in a patient’s mouth. Further the retainers hinder the
orthodontic ligature from slipping out off the tweezers. This helps reducing any risk of the orthodontic
ligature to be lost in a patient’s mouth or any risk of the orthodontic ligature to be swallowed by a

patient.

In one embodiment the retainer(s) is/are bar-shaped. The bar-shape preferably extends generally
transverse to the greatest dimension of the hole. Further the bar-shape preferably extends generally

transverse to the direction in which the flap extends.

In a further embodiment the resilient band extends along only a section of the circumference at a
generally uniform cross-section and the other section of the circumference forms the flap. Accordingly
the orthodontic ligature preferably is formed by only two coherent portions, a first portion in which the
resilient band extends along only a partial section of the circumference at a generally uniform cross-
section and a second portion forming the flap. At least the uniform cross-section (of the first portion of
the resilient band) in the dimension along the plane has a size which essentially corresponds to the size of
the hole in the same dimension. Further at least the uniform cross-section extends generally rectangular
(preferably with rounded corners) or race-track-shaped. The second portion which forms the flap
preferably also extends at a generally rectangular cross-section (preferably with rounded corners).
Further the orthodontic ligature may have an overall outer shape in dimensions along the plane that is
generally keyhole-shaped or oval. The hole in dimensions along the plane is overall keyhole-shaped or
oval. The overall outer shape of the orthodontic ligature forms a first center of area and the shape of the
hole forms a second center of area. The first center of area and the second center of area are preferably
offset from each other. This configuration provides for a relatively smooth transition between portions of

the resilient band having different cross-sections, which helps maximizing the durability of the ligature.

In a preferred embodiment the orthodontic ligature is made of a thermoplastic elastomer. In more

particular the orthodontic ligature may be made of thermoplastic polyurethane.
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In a further aspect the invention relates to an orthodontic ligature tree. The orthodontic ligature tree
comprises a bar at which a plurality of orthodontic ligatures according the invention are arranged. The
orthodontic ligatures are preferably so arranged that the flaps are oriented away from the bar. Thus the
orthodontic ligatures can be easily grasped, for example by a user. The bar and the orthodontic ligatures
are preferably monolithically formed in one piece from the same material. Preferably the entire
orthodontic ligature tree is injection molded from one material. Further the orthodontic ligature and the
bar are preferably connected by a constricted link forming a pre-determined breaking zone. The cross-
section of the constricted link preferably is in at least one dimension smaller than the cross-section of the
bar and the cross-section of the orthodontic ligature in the same dimension. Thus upon pulling the
orthodontic ligature away from the bar the constricted link forms the weakest area that consequently is
determined to break first. The plurality of orthodontic ligatures are preferably arranged along two

(preferably straight) rows on opposite sides of the bar.

In one embodiment the orthodontic ligature tree further comprises a finger ring which is connected to the
bar. The finger ring allows for holding the orthodontic ligature tree during handling and thus facilitates
its use. Further the orthodontic ligatures are preferably color coded. The color code may represent a
certain dimension and/or a certain material shore hardness of the ligature. Thus a user, like an
orthodontist, can easily recognize an appropriate ligature from its color. Accordingly also the orthodontic
ligature tree is preferably color coded, for example is preferably made from one material of one certain

color.

In a further aspect the invention relates to a kit of parts which comprises the orthodontic ligature tree
according to the invention and a set of preferably patient-individual lingual brackets. The skilled person
will recognize that the invention may also be used with so-called off-the-shelf bracket, which are
standardized non-patient-individual brackets for labial or lingual use. Each of the brackets preferably has
a bonding pad forming a tooth-facing surface for attaching the bracket to a patient’s tooth and a bracket
body protruding from the bonding pad in a direction opposite of the tooth-facing surface. The bracket
body at its free end preferably forms an archwire slot for receiving an orthodontic archwire. Further the
bracket body has preferably at least one, preferably two, three or four tie-wings for attaching the
orthodontic ligature. The tie-wings are preferably arranged on opposite sides of the slot so that the
orthodontic ligature can be stretched between the wings to span the slot and thus to retain the orthodontic
archwire within the slot. Brackets as they may be used with the present invention are for example

disclosed in EP 1 474 064 B1.

Brief Description of the Figures
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Fig. 1 is a top view of an orthodontic ligature according to an embodiment of the invention;
and
Fig. 2 is perspective view of an orthodontic ligature tree a according to an embodiment of

the invention.

Detailed Description of the Invention

Fig. 1 shows an orthodontic ligature 1. The orthodontic ligature 1 is adapted for securing an orthodontic
archwire to an orthodontic bracket (not shown). In the example the orthodontic ligature 1 is illustrated at
a stage at which it is relaxed, i.e. at a stage at which the orthodontic ligature 1 is not stretched or

otherwise deformed by external forces.

The orthodontic ligature 1 is formed of a resilient band 12 which extends circumferentially along a non-
circular closed path. In other words the resilient band 12 forms a closed non-circular ring. The Figure
illustrates the closed path by the neutral axis 11. The neutral axis 11 for the purpose of the present
specification is defined by the center areas of the cross-sections along which the resilient band extends.
The resilient band 12 has a first section 13 and a second section 14, and the first and second section 13,
14 together form the orthodontic ligature 1. The first section 13 extends along a first partial length of the
circumferential path. In the example the first section 13 extends at a generally uniform cross-section.
Thus any stretching forces as they typically occur during use of the orthodontic ligature 1 in a patient’s
mouth are generally uniformly distributed within the first section 1. In the example the cross-section of
the first section 13 is substantially rectangular, in particular rectangular which rounded corners. In
another example the cross-section of the first section may be racing-track-shaped, meaning the outer
shape of the cross-section may correspond to two spaced mirrored 180 degrees circular arcs of the same
diameter which are connected by two parallel lines of the same length. In still further examples the cross-

section of the first section may be circular or oval.

The resilient band in the second section 14 forms a flap 15. The flap 15 extends essentially parallel to the
plane which the first section 13 extends along. The flap 15 forms a grip portion. Accordingly the flap 15
enables a user (for example an orthodontist during installing the orthodontic ligature 1 to a bracket) to
grab the orthodontic ligature 1 at the flap 15 by help of tweezers. The flap 15 has a pair of retainers 16
which protrudes from the flap 15 in a dimension transverse to the dimension in which the flap 15
extends. The retainers 16 are spaced. The retainers 16 allow the tweezers to be positioned between, and
thus to be positioned at a pre-determined position. This helps avoiding that the tweezers interfere with

the bracket during installation of the orthodontic ligature 1 due to eventually malpositioned tweezers

-5-
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relative to the ligature 1. Further this helps avoiding that the flap 15 tears or slips out of the tweezers
during installation of the orthodontic ligature 1. The pair of retainers 16 is preferably arranged on

opposite sides of the flap 15.

The resilient band 12 further defines a non-circular hole 17. The resilient band 12 extends such that the
hole 17 has a major dimension along a direction in which the flap 15 extends and is smaller in the
dimension transverse thereto. In the example the hole 17 is elongated toward a direction in which the flap
15 extends. Thereby the dimensional change of the cross-section in the transition between the first and
second section 13, 14 of the resilient band 12 is minimized. It has been found that this helps maximizing

the durability of the ligature installed in a patient’s mouth.

Fig. 2 shows an orthodontic ligature tree 100 having a plurality of orthodontic ligatures 1. The
orthodontic ligature tree 100 has a bar 101 at which on opposite sides of the bar 101 orthodontic ligatures
1 are arranged in a straight row. The orthodontic ligatures 1 are arranged with the flaps 15 outwardly.
Therefore each orthodontic ligature 1 can be easily grasped by a user between the retainers 16 at the flap
15 and can be used without repositioning or re-grasping. The orthodontic ligatures 1 are connected with
the bar 101 by constricted links 102 which form a pre-determined breaking zone. Therefore the
orthodontic ligatures 1 are enabled for separating from the bar by simply pulling them away from the bar
101 until the constricted link 102 breaks. The orthodontic ligature tree 100 further has a finger ring 103.
The finger ring 103 facilitates handling of the orthodontic ligature tree 100, for example during

separation of an orthodontic ligature 1 from the orthodontic ligature tree 100.

In the example the orthodontic ligature tree 100 is monolithically formed at least including the
orthodontic ligatures 1, the bar 101, the constricted links 102 and the finger ring 103. Accordingly the
orthodontic ligature tree 100 is made of one resilient material, in the example from a thermoplastic
elastomer, in more particular from thermoplastic polyurethane, and preferably from Texin® 285 as
available from Bayer AG, Germany. Texin® 285 is an aromatic polyester-based thermoplastic

polyurethane grade with Shore A hardness of approximately 85.
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Claims

An orthodontic ligature for securing an orthodontic archwire to an orthodontic bracket, the
orthodontic ligature being formed of a resilient band which extends along a center axis of the
resilient band, wherein the resilient band extends with the center axis circumferentially along a
closed path and essentially in a plane, wherein the band further forms a flap which extends in a
direction essentially parallel to said plane, the flap forming a grip portion, and wherein the resilient
band defining a hole forming a through-hole extending through the orthodontic ligature in a
dimension perpendicular to the plane, wherein the hole in dimensions along the plane is overall
keyhole-shaped or oval and having a major dimension along the direction in which the grip portion

extends.

The orthodontic ligature of claim 1, having a retainer protruding from the flap in a dimension

generally perpendicular from the plane.

The orthodontic ligature of claim 2, having on each of opposite sides of the flap a pair of retainers

with the pair of retainers being spaced from each other.

The orthodontic ligature of claim 2 or 3, wherein the retainer(s) is/are bar-shaped, extending

generally transverse to the greatest dimension of the hole.

The orthodontic ligature of any of the preceding claims, wherein the band extends along only a
section of the circumference at a generally uniform cross-section and the other section of the

circumference forms the flap.

The orthodontic ligature of claim 5, wherein at least the uniform cross-section in the dimension along

the plane has a size which essentially corresponds to the size of the hole in the same dimension.

The orthodontic ligature of claim 5 or 6, wherein at least the uniform cross-section extends generally

rectangular or race-track-shaped.

The orthodontic ligature of any of the preceding claims, having an overall outer shape in dimensions

along the plane that is generally keyhole-shaped or oval.
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The orthodontic ligature of claim 7, wherein the hole in dimensions along the plane is overall
keyhole-shaped or oval, and wherein the overall outer shape of the orthodontic ligature forms a first
center of area and the shape of the hole forms a second center of area, wherein the first and second

center of area are offset from each other.

The orthodontic ligature of any of the preceding claims, being made of a thermoplastic elastomer.

An orthodontic ligature tree, comprising a bar at which a plurality of orthodontic ligatures according
to any of the claims 1 to 9 are arranged with the flaps oriented away from the bar, wherein the bar
and the orthodontic ligatures are monolithically formed in one piece from the same material and

being connected by a constricted link forming a pre-determined breaking zone.

The orthodontic ligature tree according to claim 11, wherein the plurality of orthodontic ligatures are

arranged along two rows on opposite sides of the bar.

The orthodontic ligature tree according to claim 11 or 12, further comprising a finger ring which is

connected to the bar.

A kit of parts, comprising the orthodontic ligature tree according to any of the claims 11 to 13, and a

set of patient-individual lingual brackets.
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