wo 2010/015826 A1 I 0K 0 R OO

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

(19) World Intellectual Property Organization /i 1IN NI A0 AL A0 00 OO O OO0
International Bureau S,/ )
sUMPV 10) International Publicati
(43) International Publication Date \'{:/_?___/ (10) International Publication Number

11 February 2010 (11.02.2010) PCT WO 2010/015826 Al
(51) International Patent Classification: AO, AT, AU, AZ, BA, BB, BG, BH, BR, BW, BY, BZ,
A61C 7/00 (2006.01) CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
. . DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT,
(21) International Application Number: HN. HR. HU. ID. IL. IN. IS. JP. KE. KG. KM. KN, KP
PCT/GB2009/001930 KR, KZ, LA, LC, LK, LR, LS, LT, LU, LY, MA, MD,
(22) International Filing Date: ME, MG, MK, MN, MW, MX, MY, MZ, NA, NG, NI,
5 August 2009 (05.08.2009) NO, NZ, OM, PE, PG, PH, PL, PT, RO, RS, RU, SC, SD,
. . SE, SG, SK, SL, SM, ST, SV, SY, TJ, TM, TN, TR, TT,

(25) Filing Language: English TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.
(26) Publication Language: English  (84) Designated States (unless otherwise indicated, for every
(30) Priority Data: kind of regional protection available): ARIPO (BW, GH,
0814417.2 6 August 2008 (06.08.2008) GB S\I\{f) KEE LS, M(\Xl’\/[MZA’Z NAB» YSDI,((S}L, KSZZ ;é URGI} Z¥[J»
, Burasian , AZ, BY, KG, KZ, » RU, TI,
(71) Applicant (for all designated States except US): OR- TM), European (AT, BE, BG, CH, CY, CZ, DE, DK, EE,
THO-PRO-TEKNICA LIMITED [GB/GB]; ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
Charlswood Road, East Grinstead, West Sussex RHI19 MC, MK, MT, NL, NO, PL, PT, RO, SE, SI, SK, SM,
2HG (GB). TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,

(72) Taventor; and ML, MR, NE, SN, TD, TG).

(75) Inventor/Applicant (for US only): McCANCE, Andrew Published:
[GB/GB]; Ortho-Pro-Teknica Limited, Charlwoods Road,

East Grinstead, West Sussex RH19 2HG (GB).
. —  before the expiration of the time limit for amending the
(74) Agents: CARTER, Stephen et al.; Mewburn Ellis LLP, claims and to be republished in the event of receipt of
33 Gutter Lane, London EC2V 8AS (GB). amendments (Rule 48.2(h))

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

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,

(54) Title: ORTHODONTIC SPACE CLOSING APPLIANCES

(57) Abstract: An orthodontic space-closing appliance has an anterior component that can be secured to the anterior part of one
of the patient's dental arches; a posterior component that is slidably connected to the anterior component and that can be secured
to teeth in the patient's dental arch distal to the teeth to which the anterior component is secured; and an urging member acting on
the posterior and anterior components to urge those components towards one another. The posterior component has a support
block that is adapted to act against the underside of an attachment fixed to the lingual surface of the tooth to which the posterior
component is attached. The support block applies force to resist tipping of the tooth as the tooth is displaced anteriorly.



10

15

20

25

30

35

WO 2010/015826 PCT/GB2009/001930

ORTHODONTIC SPACE CLOSING APPLIANCES

The present invention relates generally to the field of orthodontics and especially to
orthodontic appliances that can be used in the treatment of malocclusions (i.e.
misalignments of the teeth). More specifically, the invention relates to orthodontic
appliances that can be used to close a space between adjacent teeth (often referred to as

“space closing appliances”).

Malocclusion is the misalignment of teeth and/or an incorrect relation between the teeth of
the two dental arches, giving rise to faulty contact between upper and lower teeth,; i.e. a lack
of normal occlusion. Correcting malocclusions is desirable for functional as well as aesthetic
reasons. Uneven distribution of masticatory forces, for example, can result in excessive
wear and loosening of teeth and crowding of teeth can mean cleaning is more difficult

leading to increased plaque and greater susceptibility to caries.

In some cases, for example when seeking to correct malocclusion in a crowded arch (i.e.
where there is inadequate space for the teeth), the treatment includes the extraction of a
tooth to form a space. Closing this space, by drawing the teeth on one or both sides of the
space towards one another can alleviate the crowding of the teeth in the arch as one step
towards creating a normal or near-normal occlusion. In other cases, it is necessary to close

naturally occurring spaces between teeth, in order to move towards normal occlusion.

Conventionally, malocclusions are corrected through the use of orthodontic appliances,
commonly known as “braces”, that include a series of metal or ceramic attachments that are
cemented to the teeth and connected by tensioned wires that apply forces to the
attachments, and hence to the teeth, to give the desired movement. Fixed appliances for
space closure typically apply forces to close the space between two adjacent teeth using a

looped archwire or a coil spring.

These conventional appliances are, however, not without problems. The procedures for
attaching the appliances to the teeth are not straightforward and can cause discomfort, as
can the installed appliance. These appliances are generally unsightly and cause problems
themselves in maintaining dental hygiene, with the attachments acting as traps for food as it

is chewed.
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Tooth positioners are an alternative to conventional metal braces that have gained in

popularity in recent years.

The concept was first proposed in the 1940s by Dr. Harold Kesling as an appliance for the
final positioning of teeth following use of more conventional orthodontic appliances (see:
Kesling, “The Philosophy of the Tooth Positioning Appliance”, Am. J. Orthod. Oral. Surg.
(1945) 31(6):297-304). Kesling proposed a positioner made of a resilient deformable rubber
that had opposed ‘U’-shape channels moulded to fit over the occlusal and incisal surfaces of
the upper and lower arches respectively, applying forces to the teeth to influence their
position as well as to maintain a desired relationship between the upper and lower arches.
Kesling’s positioners are also described in his US patent no. 2,531,222 and another early

example of a tooth positioner is seen in GB 1550777 (Suyehiro).

It is only much more recently, however, that positioners have been proposed as a realistic
alternative to conventional metal braces. Recent examples of tooth positioners include
those provided by Ortho-Pro-Teknica Ltd under the brand name ClearStep™ and by Align

Technology, Inc. under the brand name Invisalign™.

These positionersb are moulded polymeric trays or shells of generally U-shape form that fit
over the teeth of the upper or lower arch. They are colourless and transparent so are
aesthetically much improved compared with the conventional braces. A realignment of the
teeth is achieved by using a series of positioners, each positioner typically to be worn for a
period of several weeks, to incrementally reposition the teeth. The positioners can be
removed by the patient therﬁselves to allow their teeth to be cleaned avoiding the dental

hygiene problems associated with the fixings of metal braces.

More severe malocclusions, however, generally cannot be corrected by re-positioning of
teeth alone using these known positioners. For instance, in the case of a treatment involving
space closure, it has been necessary to first use conventional fixed orthodontic appliance to
close the space (and complete other coarse corrections), with the positioners subsequently
being used for a final alignment of the teeth. Such comprehensive treatments have
inevitably involved the use of fixed appliances with their attendant disadvantages noted

above.
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A general aim of aspects of the present invention is to provide space closing appliances that

are removable, whilst still being effective and easy to use.

“Removable appliances” are appliances that can be removed from and replaced on a
patient’s dental arch relatively easily, typically by the patient themselves. This facilitates
cleaning of both the device itself and the dentition. It also means that the appliance can be
manufactured in the lab (or other manufacturing facility) rather than directly in the patient’s
mouth. The terms “removable” and “removably” used herein should be construed

accordingly.

In contrast, “fixed appliances” are cemented to the dentition to fix them in place and must
therefore be constructed in situ in the patient’'s mouth. They tend to be adjusted and
eventually removed (once treatment, or the relevant phase of a treatment, is complete) by an

orthodontist.

In a first aspect, the invention provides a removable orthodontic space closing appliance
comprising:

an anterior removable component that can be removably secured to the anterior part
of one of a patient’s dental arches;

at least one posterior removable component that can be removably secured to one or
more teeth in the patient’s dental arch distal to the teeth to which the anterior component is
secured, the posterior component being slidably connected to the anterior component; and

an 'urging merhber acting on the posterior and anterior components to urge those

components towards one another.

A benefit provided by the invention is the incorporation of so called “sliding mechanics”,
traditionally associated with space closure in fixed appliance orthodontics, into a removable

appliance.

In most cases there will be two posterior components, one for each side of the arch, each
one removably secured to a respective tooth distal to the anterior teeth of the arch to which
the anterior component is secured. Typically the or each posterior component will be

secured to only a single tooth, normally a posterior tooth (i.e. a bicuspid or a molar tooth).

The appliance may be for the maxillary (top) or the mandibular (bottom) arch. For some
treatments, a patient may wear a space closing appliance in accordance with this aspect of

the invention on each of the maxillary and mandibular arches.
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Typically the anterior component will be secured at least to the tooth immediately adjacent a
gap to be closed, on the anterior side of the gap. Similarly, the posterior component will be
secured to the tooth immediately to the posterior side of the gap to be closed. For example,
in the case where the 2" bicuspid has been extracted, the anterior component will be
secured to the 1% bicuspid and the posterior component will be secured to the 1% molar.
However, as an alternative, the posterior component may be secured to the last standing
unit in the dental arcade so as to avoid space opening up between any of the posterior teeth
as one of the posterior teeth is brought forwards. This is a common scenario particularly in
the adult dentition. For example, where the 2" bicuspid has been extracted, the anterior
component may be secured to the 1% bicuspid and the posterior component may be secured
to the 3 molar. The posterior component may also be secured to the 1% and/or 2™ molar at

the same time as the 3™ molar.

The anterior removable component preferably takes the form of a tooth positioner, i.e. a
moulded polymeric tray or shell of generally U-shape form that fits over the teeth of the arch
in question. Preferably the positioner extends from the central teeth to the tooth (or more
generally teeth on each side of the arch) that are on the anterior side of the gap(s) to be
closed. For instance, the positioner may extend as far back as the 1%t or 2" bicuspid on
each side of the arch. Preferably, the anterior removable component is transparent, which

may improve its aesthetic appearance.

Especially where the anterior component is a positioner, it may serve to simultaneously
change the alignment of the teeth it is covering (in a known manner) at the same time as the
appliance acts to close the space(s) between this anterior component and the posterior
component(s). On the other hand, the anterior component (whether a positioner or not) may
serve only to secure the front of the appliance in place in order to enable the space closing

function, without any additional alignment function.

The (or each) posterior component may comprise a clasp, for instance a clasp that extends
part way around one of both sides of crown of the tooth to which it is secured (e.g. a 'J’
shape or ‘C’ shape clasp). The design of the clasp should enable the patient to clip and
unclip the clasp from the tooth. Alternatively, the posterior element(s) may comprise a
polymeric cup configured to clip over the tooth (i.e. in effect a tooth positioner-like sheli that

is dimensioned to fit a single tooth).
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The sliding connection between the anterior component and the (or each) posterior
component preferably comprises a tubular element fixed to the posterior component and a
wire attached to the anterior component, the wire extending through the tubular element so
that the tubular element (and therefore the posterior component) can slide along the wire.
The wire and the interior of the tubular element may have complementary non-circular cross-
sectional shapes (e.g. rectangular cross-sections) in order to prevent rotation of the tubular
element with respect to the wire. The wire may be a conventional arch wire, e.g. with an
anterior portion of the wire embedded in the anterior component, especially where that

component is a positioner-like shell.

The urging member is preferably a resilient member. 1t may be a spring, such as a coil
spring. A nickel-titanium (Ni-Ti) coil spring is preferred. Alternatively the urging member
may be a screw device that can be tightened to urge the anterior and posterior components

towards one another.

The resilient member can be connected to the anterior component at one end and to the
posterior component at the other end and sized so that when the appliance is secured in
position in the mouth the resilient member is placed under tension (i.e. stretched between
the two components), to apply the desired force urging (i.e. in this case pulling) the anterior

and posterior components towards one another.

Alternatively, the resilient member can be mounted behind the posterior component, to be
held between the posterior component and a stop element that is located distal to the
posterior member but that is fixed in position relative to the anterior member. In this case,
the resilient member is configured to be compressed between the posterior component and
the stop element when the appliance is located on the patient’s arch, and the acts to ‘push’

the posterior element towards the anterior element (guided by the sliding connection).

in some embodiments, a pair of resilient members may be employed, one between the
anterior and posterior components and one to the posterior side of the posterior side of the
posterior component in the manner discussed above, so that they act together to urge the

two components towards one another, thus providing the force to close the space.

Conveniently, where the sliding connection comprises a wire in the manner discussed
above, the resilient member can be a coil spring mounted on the wire (i.e. with the wire
passing through the spring’s coils). Where two springs are used, one in front and one

behind the posterior component, the wire may extend through the tubular element of the
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sliding connection to extend sufficiently far beyond this element to accommodate the
rearmost spring, the stop element referred to above being formed or otherwise provided on

or close to the distal end of the wire.

When the coil spring is mounted on the wire, it may be fixed at either end, via respective
connection portions (e.g. hooks or eyes), to the anterior component and the posterior
component. Preferably, the connection portions of the spring are fixed to the anterior and
posterior components at points offset from the points at which the wire connects to the
anterior and posterior components. Accordingly, possible interference with the sliding of the
posterior component over the wire, by the connection portions, can be avoided.
Furthermore, possible limitation by the connection portions of the degree to which the spring
can compress between the anterior and posterior components, as the gap between the teeth

closes, can be avoided.

In some embodiments, the (or each) posterior component comprises a support block (e.g. of
a polymeric material) that is fixed in relation to the clasp and that can act against the
underside of an attachment fixed to the lingual or buccal surface of the tooth to which the
posterior component is attached, in order to apply force to keep the tooth upright as it is
displaced anteriorly. The attachment may be cemented to the tooth. The block may be
formed of a resilient material, e.g. an acrylic, so that if the tooth begins to tip, the block
deforms and generates a restoring force that pushes against the underside of the
attachment to resist the tipping. The acrylic may be ethyl ethoxyacylate, or another member
of the acrylic family, offering soft spring back capability. Alternatively, or additionally, a
restoring force may be generated by the wire. For example, the wire may have a curve and

may have an attachment to the tooth to achieve a similar effect to the block.

In a second aspect, the invention provides an orthodontic space closing appliance
comprising:

an anterior component that can be secured to the anterior part of one of a patient’s
dental arches; |

at least one posterior component that can be secured to one or more teeth in the
patient’'s dental arch distal to the teeth to which the anterior component is secured, the
posterior component being slidably connected to the anterior component; and

an urging member acting on the posterior and anterior components to urge those

components towards one another;
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wherein the posterior component comprises a support block that is adapted to act
against the underside of an attachment fixed to the lingual surface of the tooth to which the
posterior component is attached, in order to apply force to resist tipping of the tooth as it is

displaced anteriorly.

The anterior and posterior components of the appliance may be remdvably secured in place

or, alternatively, more permanently fixed (e.g. bonded, cemented, etc) to the dentition.

Other optional features of this second aspect include those discussed above in the context

of the first aspect.

Embodiments of the invention will now be described, by way of example only, with reference

to the accompanying drawings, in which:

Fig. 1 is a plan view of an embodiment of a removable space closing appliance in
accordance with the first aspect of the present invention, schematically showing the

appliance secured in position on a patient’s arch;,

Fig. 2 is a plan view similar to that shown in fig. 1 but illustrating only one half of the
appliance and additionally showing an attachment on the tooth that can interact with the
posterior component of the appliance to keep the molar upright as it is moved (in accordance

with the second aspect set forth above);

Fig. 3 is a plan view, on an enlarged scale, of a posterior portion of the appliance shown in

fig. 2, and

Fig. 4 is a side view (from the lingual side of the tooth) of the portion of the app.liance seen in

fig. 3.

Fig. 5 is a plan view similar to fig. 3, but showing a modified coil spring used in the

appliance.
Fig. 6 is a partial side view of the spring of fig. 5, showing a connection portion of the spring.

Figs. 7a and 7b are plan views of the spring and posterior component shown in fig. 5, in
which the connection between the connection portions of the spring and the posterior

component is shown in greater detail.
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Figs. 8a and 8b are side and plan views respectively of the spring of fig. 5 in a compressed

state.

Figs. 9a and 9b illustrate the way in which the spring of fig. 5 will compress between the

posterior and anterior components of the appliance of fig. 5.

The removable space closing appliance 2 of fig. 1, as well as that of figs. 2 to 4, includes a
single anterior component 4 and a pair of posterior components 6. When worn by a patient,
the posterior components 6 are urged towards the anterior component 4, to close the space

‘S’ seen in the patient’s arch.

The anterior component 4 is formed (in the same manner as known polymeric positioners)
as a generally U-shaped tray or shell that fits over the teeth of the upper or lower arch. itis
preferably formed of a colourless and transparent material, so is aesthetically much
improved compared with the conventional braces. One suitable material is polyethylene

glycol.

As can be seen in the figures, the anterior component 4 extends over all of the teeth to the

anterior side of the space ‘S’.

An archwire 8, which may be stainless steel and is preferably of rectangular (or other non-
circular) cross-section, is embedded in the lingual face of the anterior component 4. It may -
be held in place, for example, by a layer 10 of an acrylic resin material bonded over the

archwire 8 onto the material of the U-shape positioner-like shell 4.

Opposite ends of the archwire 8 protrude from respective opposite ends of the anterior
component 4, one to either side of the patient’s arch when the appliance is in position. Each
end of the wire 8 extends back beyond the space S and beyond the tooth immediately

behind the space S, as seen in the figures.

The posterior components 6 have the same construction as each other, save that one is the

mirror image of the other, so we will focus our discussion on one of them.

As best seen in figs. 2 to 4, the posterior component 6, comprises a support block 12 (in this
example formed of an acrylic resin) that has an orthodontic tube 14 embedded within it. The

tube extends generally front to back through the block 12 and the wire 8 extends through this
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tube, enabling the tube 14 (and hence the posterior component 6) to slide relative to the

anterior component 4.

Also held in the support block 12 is a clasp 16. This clasp, which is generally C-shaped in
the embodiment of fig. 1 and generally J-shaped in the embodiment of figs. 2 to 4, is used to
attach the posterior component 6 to the tooth immediately behind the space S and is the
element that applies force to the tooth to move it in order to close the space S. The clasp
can be attached and removed by the patient themselves as it simply clips over / around the

tooth.

Two coil springs 18, 20, in these examples Ni-Ti springs, are mounted on the wire 8 adjacent
each of the posterior components 6. The wire 8 extends through the coils of both springs

18, 20.

One of these springs 18 has one end secured to an end of the anterior component 4 and its
other end secured to the support block 12 of the posterior component 6. The spring 18 is
configured to close the gap between the two components 4, 6 by urging them together.
Preferably when the appliance is out of the mouth, with the spring in a passive state, the gap
between the two components is substantially closed. When the appliance is installed, the
gap opens to place this spring 18 under tension, thus applying the desired force urging the

space S to close.

Similarly, the second spring 20 is also positioned over the wire 8 but this spring is positioned
to the anterior side of the support block 12 and is held between the support block 12 and a
bulbous stop 22 formed on the distal end bf the wire 8. In its passive state this spring
spaces the distal end of the wire ai a maximum spacing from the support block 12. When
the appliance is installed, the block 12 slides towards the distal end of the wire 8,
compressing the spring 20 between the block 12 and the stop 22. In this state, the spring 20
also urges the block 12 (and hence the tooth to which it is attached by thé clasp 16)
anteriorly. This ‘pushing’ force adds to the ‘pulling’ force applied by the other spring 18, so

that together the urge the tooth forward to close the space S.

One problem that can be encountered when moving teeth in order to close spaces between
them is that the force applied to the teeth causes them to tip. For instance, pulling on the
posterior side of a tooth may cause the occlusal surface of the tooth to tip forwards. Clearly

this is undesirable.
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The embodiment of figs. 2 to 4 is adapted to include features that resist this tipping of the
tooth. Specifically, as best seen in figs. 3 and 4, and upper face 24 of the support block 12
of the posterior component 6 is configured to engage with the underside and rear of an
attachment 26 that has been bonded to the lingual (i.e. inside) surface of the tooth.

With this arrangement, if the tooth has a tendency to tip, the attachment 26 presses against
the upper surface 24 of the block 12. This in turn causes the block 12 to compress slightly
and/or the wire 8 to bend. The resilience of this block 12 and/or the wire 8 mean that this
deformation / compression give rise to a restoring force acting against the tipping motion of
the tooth, thus resisting the tipping. This same concept can be applied to other space
closi‘ng appliances, including for example those that rely on screw closings, as well as fixed

space closing appliances.

The embodiment of figs. 5 to 8b is similar to previous embodiments, except for its use of a
modified version of the springs 18, 20. The modified spring 180 is designed to minimize

interference with the sliding of the posterior component over the wire 8.

The spring 180 is a coil spring, the wire 8 extending through the coils of the spring 180. The
spring has-two connection portions 182, one connection portion 182 being provided at either
of its ends. Each connection portions 182 comprise an eye 184 on the end of an arm 186.
The arm may be L-shaped. The eye 184 is arranged to connect to a respective hook 188.
One hooks 188 is fixed to the side or rear of the support block 12, as shown in Figs. 6a and
6b respectively. Another hook 188 is embedded in the anterior component 4, to the side of
the wire 8, as shown in Fig. 5. The arrangement is such that the connection portions 182 of
the spring 180 connect to the hooks 188 of the anterior and posterior components 4, 6 at
points offset from the connection points between the wire 8 and the anterior and posterior

components 4, 6.

By offsetting the connection points in this manner, the connection portions 182 of the spring
180 do not interfere with the sliding of the posterior cofnponent over the wire 8. For
example, the connection portions 182 will not rub against the wire 182, and, furthermore,
since only the coils of the spring 180 are present between the connection points of the wire 8
and the anterior and posterior components 4, 6, the connection portions 182 will not limit the
degree to which the spring 180 can compress as the gap between the components 4,6

closes (compression of the spring 180 is illustrated generally in Figs. 8a to 9b).
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Claims:

1. An orthodontic space closing appliance comprising:
an anterior component that can be secured to the anterior part of one of a patient’s

dental arches;
at least one posterior component that can be secured to one or more teeth in the

patient's dental arch distal to the teeth to which the anterior component is secured, the
posterior component being slidably connected to the anterior component; and

an urging member acting on the posterior and anterior components to urge those

components towards one another,

wherein the posterior component comprises a support block that is adapted to act
against the underside of an attachment fixed to the lingual surface of the tooth to which the
posterior component is attached, in order to apply force to resist tipping of the tooth as it is

displaced anteriorly.

2. An appliance according to claim 1, wherein the anterior and posterior components of the

appliance are removably secured in place.

3. The appliance according to claim 1, wherein the anterior and posterior components of the

appliance are permanently fixed (e.g. bonded, cemented, etc) to the dentition.

4. An appliance according to any one of the preceding claims, wherein there are two

posterior components.

5. An appliance according to any one of the preceding claims, wherein the, or each,

posterior component is secured to only a single tooth.

6. An appliance according to any one of the preceding claims, wherein the anterior
component is adapted to be secured at least to the tooth immediately adjacent a gap to be

closed, on the anterior side of the gap.

7. An appliance according to any one of the preceding claims, wherein the posterior
component is adapted to be secured to the tooth immediately to the posterior side of the gap

to be closed.

8. An appliance according to any one of the preceding claims, wherein the anterior

component takes the form of a tooth positioner.
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9. An appliance according to any one of the preceding claims, wherein the anterior

component is transparent.

10. An appliance according to any one of the preceding claims, wherein the anterior
component changes the alignment of the teeth it is covering at the same time as the
appliance acts to close the space(s) between this anterior component and the posterior

component(s).

11. An appliance according to any one of the preceding claims, wherein the or each

posterior component comprises a clasp.

12. An appliance according to any one of the preceding claims, wherein the sliding
connection between the anterior component and the or each posterior component comprises
a tubular element fixed to the posterior component and a wire attached to the anterior
component, the wire extending through the tubular element so that the tubular element can

slide along the wire.

13. An appliance according to any one of the preceding claims, wherein the urging member

is a resilient member.

14. An appliance according to claim 13, wherein the urging member is a nickel-titanium (Ni-

Ti) coil spring.

15. An appliance according to any one of claims 1-12, wherein the urging member is a screw
device that can be tightened to urge the anterior and posterior components towards one

another.

16. A removable orthodontic space closing appliance comprising:

an anterior removable component that can be removably secured to the anterior part
of one of a patient’s dental arches; A

at least one posterior removable component that can be removably secured to one or
more teeth in the patient’s dental arch distal to the teeth to which the anterior component is
secured, the posterior component being slidably connected to the anterior component; and

an urging member acting on the posterior and anterior components to urge those

components towards one another.
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17. An appliance according to claim 16, wherein there are two posterior components.

18. An appliance according to claim 17, wherein each posterior component is removably

secured to a respective tooth distal to the anterior teeth of the arch to which the anterior

component is secured.

19. An appliance according to any one of claims 16 to 18, wherein the, or each, posterior

component is secured to only a single tooth.

20. An appliance according to any one of claims 16 to 19, wherein the anterior component is
adapted to be secured at least to the tooth immediately adjacent a gap to be closed, on the

anterior side of the gap.

21. An appliance according to any one of claims 16 to 20, wherein the posterior component
is adapted to be secured to the tooth immediately to the posterior side of the gap to be

closed.

22. An appliance according to any one of claims 16 to 21, wherein the anterior removable

component takes the form of a tooth positioner.

23. An appliance according to claim 22, wherein the anterior removable component is

transparent.

24. An appliance according to claims 22 or 23, wherein the anterior component changes the
alignment of the teeth it is covering at the same time as the appliance acts to close the

space(s) between this anterior component and the posterior component(s).

25. An appliance according to any one of claims 16 to 24, wherein the (or each) posterior

component comprises a clasp.

26. An appliance according to any one of claims 16 to 25, wherein the sliding connection
between the anterior component and the or each posterior component comprises a tubular
element fixed to the posterior component and a wire attached to the anterior component, the

wire extending through the tubular element so that the tubular element can slide along the

wire.
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27. An appliance according to any one of claims 16 to 26, wherein the urging member is a

resilient member.

28. An appliance according to claim 27, wherein the urging member is a nickel-titanium (Ni-

Ti) coil spring.

29. An appliance according to any one of claims 16 to 26, wherein the urging member is a

screw device that can be tightened to urge the anterior and posterior components towards

one another.
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