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1
ORTHODONTIC ALIGNERS

This invention relates to orthodontic ahgners and, more pamcularly to a method for

formmg them.

BACKGROUND TO THE INVENTION
Orthodontic aligners have been known for many years as a means for straightening
m1sahgned teeth and other disorders of the dentition and the oral cavity associated with the

teeth that can be treated by changing the pos1t10n1ng of a patient’s teeth.

The first forms of orthodontic aligrters were somewhat crude and clumsy devices created
from wires, springs and adjustment screws that 'wére inserted in the mouth of a patient and
attached to the teeth to apply force to misaligned teeth or other parts of the dentition to
correct their position in the mouth. They were most usually used to correct conditions such

as over- or under-bite and other dental anomalies that interfered with the eating process.

The early dévices frequently were uncomfortable and unsightly and caused pain and

embarrassment especially to young patients.

Many improvements have been made over the years and nowadays orthodontic aligners are

usually made from acrylic or other plastics‘materials so that they are less visible and more

comfortable to weaf.

Problems still arise, however. Frequently retention means are required to ensure that the
retainer remains in the correct position in the mouth of the patient and cannot be dlslodged

by such normal and necessary actions as chewmg or tooth brushing.

Such retention methods include wire clasps attached to the aligner externally, for example
by use of adhesives, or internally during the forming process, or attachment means
cemented. to the teeth. These methods are not totally reliable since the both require
additional steps either in the manufacturing stage in the case of wire clasps or in the

application stage for attachments means on the teeth. Further, wire clasps can be loosened

‘or broken off and possibly swallowed by the patient. A further alternative retention
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2
method that has been used form the aligner to extend over the _. gingival area so that
retention is achieved by the aligner digging into gingival surface possibly causing pain to

the patient and trauma to the soft tissue.

All orthodontic aligners need to be removed for adjustment as the treatment process
proceeds and the position of the teeth changes and this must be done manually. The prior

methods of retention may make removal and insertion difficult for the patient.

SUMMARY OF THE INVENTION

This invention provides a novel form of orthodontic aligner that does not suffer from the

problemns associated with the prior art and a method for the manufacture of the new ali gneh

According to the invention an orthodontic aligner is formed by producing a 3-D virtual
model of the dentition of a patient, modifying the virtual model by enlarging the crown or

coronal portion of at least some of the posterior teeth, i.e. the molars and premolars, and

_.depressing the area immediately gingival to the most prominent part of the crown, 3-D

printing the modified virtual model to produce a physical model for the aligner and using

the physical model for forming the aligner.

The virtual model of the patient’s dentition may be made, for example, by ihtra-oral

scanning, scanning of a dental impression or scanning a stone model.

The aligner itself is preferably made by vacuum forming a sheet of thermoplastics material,
preferably a sheet of polyethylene terephthalate glycol modified or another co-polyester, or.

other colourless and transparent material, using the modified physical model.

The finished aligner will follow the modified contours of the posterior teeth and, when
introduced onto the patieht’s dental arch, the enlarged coronal portion will allow
rriovement of the posterior teeth to fit fully into the aligner with a space between the teeth
and the aligner. This space allows undbstructed flow of blood within the periodontal tissue.
This blood flow is vital for the health of the teeth and the satisfactory progress of the
orthodontic treatment. The depressed‘area allows the production of an in-turned lip on the

inner surface of the aligner that allows the aligner to be a snap fit onto the posterior the
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teeth without coming into contact with or otherwise affecting the gums of the patient.

The amount of enlargement of the virtual image of the posterior teeth will depend on the

size of the patient’s teeth but may be as little as 0.2 mm.

The virtual image modification of the invention may be carried out one or more posterior

teeth on each side of the oral cavity. The teeth involved need not necessarily be the same

teeth or the same number of teeth on each side.

The invention will now be described in greater detail, by way of example, with reference to

the accompanying drawings of which

‘Fig. 1 is a diagrammatic perspective view of the supra-gingival portion of a posterior tooth;

Fig. 2 is a diagrammatic view showing the shape of the virtual model before miodification;

Fig. 3 is a diagrammatic view showing‘ the shape of the virtual model after modification;

and

Fig.4 is a section through the posterior teeth portion of the modified aligner produced using

a mould produced using a mould according to the invention.

As shown in Flg 1, the posterior teeth 1 of a human have an upper bulbous crown or
corona 2 occupying approximately half of the part of the tooth exposed above the gingiva

or gum 4 and a lower part 3 that tapers towards the root (not shown).

As shown in Fig. 2, in a first step of the process of the invention a 3-d virtual image of a-
patient’s_ dentition is made. Only one tooth 1 is shown together with a portion of the

gingiva 4.

~ As shown in Fig. 3, in the second step of the process the virtual image of the crown 2 is

modified by slightly enIarging the boundary 5 of the image above the maximum dimension

of the tooth indicated by line A-A and slightly depressing the boundary of the portion 3
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. below line A-A is to form an indentation 6.

As shown in Fig. 4, the aligner of the invention has a first portion 7 which is larger than the
crown 2 of the tooth 1, a second portion comprising an in-turned lip 8 that is a clip-fit on
the tooth below thve crown 2 and a third portion 9 that fits over the top region of the
gingival surface 4.
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CLAIMS

1.

A method for forming an orthodontic aligner, which comprises producing a viruial
3D model of the dentition of a patient, modifying the virtual model by enlarging the
crown of at least one of the posterior teeth on each side of the oral cavity so that the
dimensions of each tooth is slightly enlarged and depressing the area immediately
gingivél to the most prominent part of the crown of the same teeth, 3-D printing the
modified virtual model to produce a physical model for the aligner and using the

physical model for forming the aligner.

A method according to claim 1, wherein the virtual model is produced by intra-oral

scanning, scanning of a dental impression or scanning a stone model.

A method according to claim 1 or claim 2, wherein the aligner is produced by

vacuum forming a sheet of thermoplastics material.

A method according to any one of claims 1 to 3, wherein the thermoplastics material

is a colourless and transparent material.

A method according to any one of claims 1 to 4, wherein the thermoplastics material

is glycol-modified polyethylene terephthalate

An orthodontic aligner produced by the method claimed in any one of claims 1 to 5.

~ An orthodontic aligner having a first portion (7) which is larger than the crown (2) of

the tooth (1), a second portion comprising an in-turned lip 8 that is a clip-fit on the

tooth below the crown (2) and a third portion (9) that fits over the top region of the

" gingival surface (4).
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US 2008182221 Al
US 7874837 B2
US 2008248443 Al
US 7905725 B2
US 2008187879 Al
US 8070487 B2
US 2006286501 Al
US 8105080 B2
US 2006008760 Al
US 8235713 B2
US 2012244488 Al
US 8562340 B2
US 2011112804 Al
US 8651859 B2
US 2013302743 Al
US 8734150 B2
US 2011184762 Al
US 8780106 B2
US 2012015314 Al
US 8858226 B2
US 2013085721 Al
US 8858227 B2
US 2002192617 Al
US 2003008259 Al
US 2003190576 Al
US 20041066456 Al
US 2004170941 Al
US 2005244782 Al
US 2007231765 Al
US 2008020337 Al
US 2008268400 Al

28 Sep 2010
10 Jul 2008
23 Nov 2010
08 May 2008
30 Nov 2010
31 Jul 2008
25 Jan 2011
09 Oct 2008
15 Mar 2011
07 Aug 2008
06 Dec 2011
21 Dec 2006
31 Jan 2012
12 Jan 2006
07 Aug 2012
27 Sep 2012
22 Oct 2013
12 May 2011
18 Feb 2014
14 Nov 2013
27 May 2014
28 Jul 2011
15 Jul 2014
19 Jan 2012
14 Oct 2014
04 Apr 2013
14 Oct 2014
19 Dec 2002
09 Jan 2003
09 Oct 2003
26 Aug 2004
02 Sep 2004
03 Nov 2005
04 Oct 2007
24 Jan 2008
30 Oct 2008
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Patent Family Member/s
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Publication Date

US 2012225400 Al
US 2014129186 Al
US 2014180463 Al
US 2014288894 Al
WO 0019928 Al
WO 0019929 Al
WO 0019930 Al
WO 0019931 Al
WO 0019932 Al
WO 0019935 Al
WO 0032131 Al
WO 0032132 Al
WO 0069357 Al
WO 0069358 Al
WO 0180762 A2
WO 0180764 Al
WO 9858596 Al
WO 2009138852 A2
ZA 9805379 A

06 Sep 2012
08 May 2014
26 Jun 2014
25 Sep 2014
13 Apr 2000
13 Apr 2000
13 Apr 2000
13 Apr 2000
13 Apr 2000
13 Apr 2000
08 Jun 2000
08 Jun 2000
23 Nov 2000
23 Nov 2000
01 Nov 2001
01 Nov 2001
30 Dec 1998
19 Nov 2009
19 Apr 1999
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US 7831322 B2 09 November 2010 US 7831322 B2 09 Nov 2010
AU 2006220803 Al 14 Sep 2006
CA 2609151 Al 14 Sep 2006
CN 101188981 A 28 May 2008
CN 101616637 A 30 Dec 2009
EP 1807015 A2 18 Jul 2007
EP 1871274 A2 02 Jan 2008
EP 1876990 A2 16 Jan 2008
EP 1876993 A2 16 Jan 2008
EP 1924094 A1 21 May 2008
JP 2008531234 A 14 Aug 2008
KR 100808987 B1 04 Mar 2008
US 2006127856 Al 15 Jun 2006
US 7293988 B2 13 Nov 2007
US 2006127855 Al 15 Jun 2006
US 7309230 B2 18 Dec 2007

US 2006172259 Al
US 7335024 B2
US 2006093992 Al
US 7384266 B2
US 2006127838 Al
US 7435084 B2
US 2006175272 Al
US 7448514 B2
US 2006240374 Al
US 7819659 B2
US 2006127853 Al
US 7922490 B2
US 2008280246 Al
US 7993134 B2
US 2008280259 Al
US 7993136 B2
US 2008280258 Al
US 8047846 B2

03 Aug 2006
26 Feb 2008
04 May 2006
10 Jun 2008
15 Jun 2006
14 Oct 2008
10 Aug 2006
11 Nov 2008
26 Oct 2006
26 Oct 2010
15 Jun 2006
12 Apr 2011
13 Nov 2008
09 Aug 2011
13 Nov 2008
09 Aug 2011
13 Nov 2008
01 Nov 2011
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US 2006199141 Al 07 Sep 2006
US 8337199 B2 25 Dec 2012
US 2006127851 Al 15 Jun 2006
US 8636513 B2 28 Jan 2014
US 2006199140 Al 07 Sep 2006
US 8684729 B2 01 Apr 2014
US 2009286196 Al 19 Nov 2009
US 8740614 B2 03 Jun 2014
US 2006093982 Al 04 May 2006
US 2006093987 Al 04 May 2006
US 2006093993 A1 04 May 2006

US 2006127850 Al
US 2006127857 Al
US 2006127858 Al
US 2006127859 Al
US 2006127860 Al
US 2006172250 Al
US 2006199142 Al
US 2006199145 Al
US 2006234179 Al
US 2006275731 Al
US 2006275736 Al
US 2007092853 Al
US 2008134057 Al
US 2008274441 Al
US 2009053669 Al
US 2012028220 Al
US 2014229878 Al
WO 2006050452 A2
WO 2006084079 A2
WO 2006096558 A2
WO 2006115841 A2
WO 2006118771 A2

15 Jun 2006
15 Jun 2006
15 Jun 2006
15 Jun 2006
15 Jun 2006
03 Aug 2006
07 Sep 2006
07 Sep 2006
19 Oct 2006
07 Dec 2006
07 Dec 2006
26 Apr 2007
05 Jun 2008
06 Nov 2008
26 Feb 2009
02 Feb 2012
14 Aug 2014
11 May 2006
10 Aug 2006
14 Sep 2006
02 Nov 2006
09 Nov 2006
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WO 2006/050452 A2 11 May 2006 AU 2006220803 Al 14 Sep 2006
CA 2609151 Al 14 Sep 2006
CN 101188981 A 28 May 2008
CN 101616637 A 30 Dec 2009
EP 1807015 A2 18 Jul 2007
EP 1871274 A2 02 Jan 2008
EP 1876990 A2 16 Jan 2008
EP 1876993 A2 16 Jan 2008
EP 1924094 A1 21 May 2008
JP 2008531234 A 14 Aug 2008
KR 100808987 B1 04 Mar 2008
US 2006127856 Al 15 Jun 2006
US 7293988 B2 13 Nov 2007
US 2006127855 Al 15 Jun 2006
US 7309230 B2 18 Dec 2007
US 2006172259 Al 03 Aug 2006
US 7335024 B2 26 Feb 2008
US 2006093992 Al 04 May 2006
US 7384266 B2 10 Jun 2008
US 2006127838 Al 15 Jun 2006
US 7435084 B2 14 Oct 2008
US 2006175272 Al 10 Aug 2006
US 7448514 B2 11 Nov 2008
US 2006240374 Al 26 Oct 2006
US 7819659 B2 26 Oct 2010
US 2006199153 Al 07 Sep 2006
US 7831322 B2 09 Nov 2010
US 2006127853 Al 15 Jun 2006
US 7922490 B2 12 Apr 2011
US 2008280246 Al 13 Nov 2008
US 7993134 B2 09 Aug 2011
US 2008280259 Al 13 Nov 2008
US 7993136 B2 09 Aug 2011
US 2008280258 Al 13 Nov 2008
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US 8047846 B2 01 Nov 2011
US 2006199141 Al 07 Sep 2006
US 8337199 B2 25 Dec 2012
US 2006127851 Al 15 Jun 2006
US 8636513 B2 28 Jan 2014
US 2006199140 Al 07 Sep 2006
US 8684729 B2 01 Apr 2014
US 2009286196 Al 19 Nov 2009
US 8740614 B2 03 Jun 2014
US 2006093982 Al 04 May 2006
US 2006093987 Al 04 May 2006
US 2006093993 A1 04 May 2006

US 2006127850 Al
US 2006127857 Al
US 2006127858 Al
US 2006127859 Al
US 2006127860 Al
US 2006172250 Al
US 2006199142 Al
US 2006199145 Al
US 2006234179 Al
US 2006275731 Al
US 2006275736 Al
US 2007092853 Al
US 2008134057 Al
US 2008274441 Al
US 2009053669 Al
US 2012028220 Al
US 2014229878 Al
WO 2006084079 A2
WO 2006096558 A2
WO 2006115841 A2
WO 2006118771 A2

15 Jun 2006
15 Jun 2006
15 Jun 2006
15 Jun 2006
15 Jun 2006
03 Aug 2006
07 Sep 2006
07 Sep 2006
19 Oct 2006
07 Dec 2006
07 Dec 2006
26 Apr 2007
05 Jun 2008
06 Nov 2008
26 Feb 2009
02 Feb 2012
14 Aug 2014
10 Aug 2006
14 Sep 2006
02 Nov 2006
09 Nov 2006
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US 2004/0029068 Al 12 February 2004 US 7717708 B2 18 May 2010
AU 5160501 A 20 Nov 2001
AU 5160601 A 12 Nov 2001
AU 5534001 A 24 Jan 2002
AU 2003223375 Al 17 Nov 2003
AU 2003224790 Al 17 Nov 2003
AU 2003226345 Al 17 Nov 2003
EP 1276433 A2 22 Jan 2003
EP 1276433 B1 14 Aug 2013
EP 1287482 Al 05 Mar 2003
EP 1301140 A2 16 Apr 2003
EP 1301140 B1 17 Nov 2010
EP 1500034 A1 26 Jan 2005
EP 1500034 B1 28 Jul 2010
EP 1624823 A2 15 Feb 2006
EP 2165672 A2 24 Mar 2010
EP 2204136 A2 07 Jul 2010
EP 2204136 B1 28 Aug 2013
EP 2258303 Al 08 Dec 2010
EP 2258303 B1 18 Sep 2013
JP 2003532485 A 05 Nov 2003
JP 3771498 B2 26 Apr 2006
JP 2003532125 A 28 Oct 2003
JP 4206213 B2 07 Jan 2009
JP 2005523795 A 11 Aug 2005
JP 4384026 B2 16 Dec 2009
JP 2005201896 A 28 Jul 2005
JP 4989848 B2 01 Aug 2012
JP 2008110203 A 15 May 2008
JP 5269380 B2 21 Aug 2013
JP 2005214965 A 11 Aug 2005
JP 5325366 B2 23 Oct 2013
TP 2005230530 A 02 Sep 2005
JP 5362166 B2 11 Dec 2013
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Patent Family Member/s

Publication Number

Publication Date

JP 2004504077 A
JP 2008276743 A
JP 2012179370 A

US 6250918 B1
US 6315553 B1
US 6318995 Bl
US 6350120 B1
US 6413084 B1
US 6431870 B1
US 6464496 B1
US 6471512 B1
US 6512994 B1
US 6532299 B1
US 6540512 Bl
US 6554613 Bl
US 6587828 Bl

US 2002010568 Al

US 6632089 B2

US 2002015934 Al

US 6648640 B2
US 6688885 Bl
US 6728423 Bl
US 6736638 Bl
US 6738508 B1
US 6744914 B1
US 6744932 Bl
US 6771809 B1
US 6851949 B1

US 2003194677 Al

US 6918761 B2

US 2002156652 Al

US 6971873 B2

US 2004002873 Al

US 7003472 B2
US 7013191 B2

US 2002006217 Al

12 Feb 2004
13 Nov 2008
20 Sep 2012
26 Jun 2001
13 Nov 2001
20 Nov 2001
26 Feb 2002
02 Jul 2002
13 Aug 2002
15 Oct 2002
29 Oct 2002
28 Jan 2003
11 Mar 2003
01 Apr 2003
29 Apr 2003
01 Jul 2003
24 Jan 2002
14 Oct 2003
07 Feb 2002
18 Nov 2003
10 Feb 2004
27 Apr 2004
18 May 2004
18 May 2004
01 Jun 2004
01 Jun 2004
03 Aug 2004
08 Feb 2005
16 Oct 2003
19 Jul 2005
24 Oct 2002
06 Dec 2005
01 Jan 2004
21 Feb 2006
14 Mar 2006
17 Jan 2002
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Publication Number

Publication Date

US 7027642 B2
US 2003096210 Al
US 7029275 B2
US 2005089214 Al
US 7058213 B2
US 2001038705 Al
US 7068825 B2
US 7068836 Bl
US 2004197727 Al
US 7156655 B2
US 2002150859 Al
US 7160110 B2
US 2005118555 Al
US 7172417 B2
US 2005009188 Al
US 7197179 B2
US 2004015327 Al
US 7234937 B2
US 2004214128 Al
US 7296996 B2
US 2006228010 Al
US 7305110 B2
US 2006078842 Al
US 7361017 B2
US 2007072144 Al
US 7361018 B2
US 2007081718 Al
US 7379584 B2
US 2004214129 Al
US 7422430 B2
US 2005095562 Al
US 7442041 B2
US 2005153255 Al
US 7458812 B2
US 2006129430 Al
US 7461005 B2

11 Apr 2006
22 May 2003
18 Apr 2006
28 Apr 2005
06 Jun 2006
08 Nov 2001
27 Jun 2006
27 Jun 2006
07 Oct 2004
02 Jan 2007
17 Oct 2002
09 Jan 2007
02 Jun 2005
06 Feb 2007
31 Mar 2005
27 Mar 2007
22 Jan 2004
26 Jun 2007
28 Oct 2004
20 Nov 2007
12 Oct 2006
04 Dec 2007
13 Apr 2006
22 Apr 2008
29 Mar 2007
22 Apr 2008
12 Apr 2007
27 May 2008
28 Oct 2004
09 Sep 2008
05 May 2005
28 Oct 2008
14 Jul 2005
02 Dec 2008
15 Jun 2006
02 Dec 2008

Due to data integration issues this family listing may not include 10 digit Australian applications filed since May 2001.
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Publication Number Publication Date Publication Number Publication Date
US 2003021453 A1l 30 Jan 2003
US 7471821 B2 30 Dec 2008
US 2004073417 Al 15 Apr 2004
US 7585172 B2 08 Sep 2009
US 2006079981 Al 13 Apr 2006
US 7590462 B2 15 Sep 2009
US 2006263740 Al 23 Nov 2006
US 7641473 B2 05 Jan 2010
US 2006263739 Al 23 Nov 2006
US 7695278 B2 13 Apr 2010
US 2006093206 Al 04 May 2006
US 7697721 B2 13 Apr 2010
US 2005208450 Al 22 Sep 2005
US 7699606 B2 20 Apr 2010
US 2008286712 Al 20 Nov 2008
US 7744369 B2 29 Jun 2010
US 2005271996 Al 08 Dec 2005
US 8021147 B2 20 Sep 2011
US 2006263741 Al 23 Nov 2006
US 8029277 B2 04 Oct 2011
US 2007207437 Al 006 Sep 2007
US 8113829 B2 14 Feb 2012
US 2010223034 Al 02 Sep 2010
US 8118593 B2 21 Feb 2012
US 2009291417 Al 26 Nov 2009
US 8121718 B2 21 Feb 2012
US 2010106465 Al 29 Apr 2010
US 8142187 B2 27 Mar 2012
US 2011269097 Al 03 Nov 2011
US 8152523 B2 10 Apr 2012
US 2007099147 Al 03 May 2007
US 8177551 B2 15 May 2012
US 2010114538 Al 006 May 2010
US 8192197 B2 05 Jun 2012
US 2008280247 Al 13 Nov 2008
US 8465280 B2 18 Jun 2013
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Publication Number Publication Date Publication Number Publication Date
US 2010179789 Al 15 Jul 2010
US 8469705 B2 25 Jun 2013
US 2003105611 Al 05 Jun 2003
US 2005043837 Al 24 Feb 2005
US 2005095552 Al 05 May 2005
US 2006190301 Al 24 Aug 2006
US 2010153075 Al 17 Jun 2010
WO 0180761 A2 01 Nov 2001
WO 0184479 A1l 08 Nov 2001
WO 0185047 A2 15 Nov 2001
WO 03092529 Al 13 Nov 2003
WO 03092536 Al 13 Nov 2003
WO 03094102 Al 13 Nov 2003
WO 2004098378 A2 18 Nov 2004
WO 2004098379 A2 18 Nov 2004
WO 2005004738 A2 20 Jan 2005
WO 2005008441 A2 27 Jan 2005
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US 7942672 B2 17 May 2011 US 7942672 B2 17 May 2011
US 6309215 Bl 30 October 2001 AR 016082 Al 20 Jun 2001

AR 021854 Al 07 Aug 2002
AR 022388 Al 04 Sep 2002
AR 022389 Al 04 Sep 2002
AR 022390 Al 04 Sep 2002
AR 022679 Al 04 Sep 2002
AR 024514 Al 16 Oct 2002
AR 024522 Al 16 Oct 2002
AR 024552 Al 16 Oct 2002
AR 027482 Al 02 Apr 2003
AR 066041 A2 22 Jul 2009

AU 8156498 A 04 Jan 1999

AU 726743 B2 16 Nov 2000
AU 5508300 A 30 Nov 2000
AU 744385 B2 21 Feb 2002
AU 779176 B2 13 Jan 2005

AU 1108000 A 26 Apr 2000
AU 1108100 A 26 Apr 2000
AU 1444100 A 26 Apr 2000
AU 1634700 A 19 Jun 2000
AU 3104600 A 19 Jun 2000
AU 5131000 A 05 Dec 2000
AU 5563701 A 07 Nov 2001
AU 5565701 A 07 Nov 2001
AU 6420399 A 26 Apr 2000
AU 6422999 A 26 Apr 2000
AU 6512799 A 26 Apr 2000
AU 6513099 A 05 Dec 2000
AU 9730201 A 14 Feb 2002
AU 2005201222 Al 14 Apr 2005
AU 2005201222 B2 08 Jan 2009

AU 2008227067 Al 23 Oct 2008
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AU 2008227067 B2 01 Sep 2011
AU 2011253781 Al 12 Jan 2012
AU 2011253781 B2 21 Aug 2014
BR 9810051 A 12 Sep 2000
BR 9810051 B1 31 May 2011
BR 9816333 B1 04 Jun 2013
CA 2292533 Al 30 Dec 1998

CA 2346255 Al
CA 2346256 Al
CA 2346299 Al
CA 2346784 Al
CA 2351420 Al
CA 2351513 Al
CA 2654854 Al
CA 2779470 Al
CN 1260698 A
CN 101006940 A
CN 101006940 B
CN 101006941 A
CN 101006941 B
CN 101006942 A
CN 101006942 B
CN 101006943 A
CN 101006943 B
CN 101011295 A
CN 101011295 B
CN 102088925 A
EP 0989828 Al
EP 0989828 B1
EP 1119308 Al
EP 1119308 B1
EP 1119309 Al
EP 1119312 Al
EP 1119312 B1
EP 1143872 Al
EP 1143872 B1

13 Apr 2000
13 Apr 2000
13 Apr 2000
13 Apr 2000
08 Jun 2000

08 Jun 2000

30 Dec 1998
30 Dec 1998
19 Jul 2000

01 Aug 2007
23 Jan 2013

01 Aug 2007
01 Dec 2010
01 Aug 2007
21 Apr 2010
01 Aug 2007
08 Sep 2010
08 Aug 2007
06 Mar 2013
08 Jun 2011

05 Apr 2000
10 Sep 2003
01 Aug 2001
22 Aug 2007
01 Aug 2001
01 Aug 2001
25 Jun 2008

17 Oct 2001

10 Aug 2011
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EP 1146832 Al 24 Oct 2001
EP 1146832 B1 12 Nov 2008
EP 1178760 Al 13 Feb 2002
EP 1178760 B1 13 Jan 2010

EP 1191896 Al
EP 1191896 B1
EP 1191897 Al
EP 1191897 Bl
EP 1274363 Al
EP 1286627 A2
EP 1369091 Al
EP 1369091 B1
EP 1929974 A2
EP 2002797 A2
EP 2026285 Al
EP 2263598 Al
EP 2263598 B1
EP 2263599 Al
EP 2263599 B1
EP 2266491 Al
EP 2266493 A2
EP 2289458 A2
EP 2295003 Al
EP 2295004 Al
EP 2295004 B1
EP 2295005 Al
EP 2298227 Al
EP 2309944 A2
HK 1027734 Al
IL 133343 A
IL 158144 A
IL 173504 A

JP 2002526155 A

JP 3618082 B2

JP 2002514125 A

JP 3620048 B2

03 Apr 2002
25 Jun 2008
03 Apr 2002
11 Mar 2009
15 Jan 2003
05 Mar 2003
10 Dec 2003
14 Oct 2009
11 Jun 2008
17 Dec 2008
18 Feb 2009
22 Dec 2010
25 May 2011
22 Dec 2010
27 Apr 2011
29 Dec 2010
29 Dec 2010
02 Mar 2011
16 Mar 2011
16 Mar 2011
22 Feb 2012
16 Mar 2011
23 Mar 2011
20 Apr 2011
15 Feb 2008
31 Dec 2006
11 Jun 2006
31 May 2012
20 Aug 2002
09 Feb 2005
14 May 2002
16 Feb 2005
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JP 2003521014 A 08 Jul 2003
JP 3630634 B2 16 Mar 2005
JP 2002526153 A 20 Aug 2002
JP 3636660 B2 06 Apr 2005
JP 2002531166 A 24 Sep 2002
JP 3636661 B2 06 Apr 2005
JP 2002531167 A 24 Sep 2002
JP 3636662 B2 06 Apr 2005
JP 2002526154 A 20 Aug 2002
JP 3641208 B2 20 Apr 2005
JP 2004500149 A 08 Jan 2004
JP 3657197 B2 08 Jun 2005
JP 2005161048 A 23 Jun 2005
JP 4134009 B2 13 Aug 2008
JP 2004255205 A 16 Sep 2004
JP 4459699 B2 28 Apr 2010
JP 2009178573 A 13 Aug 2009
JP 4756717 B2 24 Aug 2011
JP 2009006161 A 15 Jan 2009
JP 4824062 B2 24 Nov 2011
JP 2005161081 A 23 Jun 2005
JP 4878121 B2 15 Feb 2012
JP 2007167685 A 05 Jul 2007
JP 4883699 B2 22 Feb 2012
JP 2007181717 A 19 Jul 2007
JP 4927602 B2 09 May 2012
JP 2007330823 A 27 Dec 2007
JP 4928396 B2 09 May 2012
JP 2008018253 A 31 Jan 2008
JP 4963280 B2 27 Jun 2012
JP 2008068113 A 27 Mar 2008
JP 5014060 B2 29 Aug 2012
JP 2008178727 A 07 Aug 2008
JP 5131978 B2 30 Jan 2013
JP 2008212698 A 18 Sep 2008
JP 5188250 B2 24 Apr 2013
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JP 2011087964 A 06 May 2011
JP 5425054 B2 26 Feb 2014
JP 2010188178 A 02 Sep 2010
JP 5567907 B2 00 Aug 2014
JP 2002543918 A 24 Dec 2002
JP 2004243141 A 02 Sep 2004
JP 2004267790 A 30 Sep 2004
JP 2004507281 A 11 Mar 2004
JP 2004515261 A 27 May 2004
JP 2005021714 A 27 Jan 2005
JP 2005118592 A 12 May 2005
JP 2005144190 A 09 Jun 2005
JP 2005161049 A 23 Jun 2005
JP 2005224599 A 25 Aug 2005
JP 2007190402 A 02 Aug 2007
JP 2007203085 A 16 Aug 2007
JP 2009000555 A 08 Jan 2009
JP 2009050723 A 12 Mar 2009
JP 2009101192 A 14 May 2009
JP 2009297525 A 24 Dec 2009
JP 2011087963 A 06 May 2011
JP 2011235178 A 24 Nov 2011
JP 2011240203 A 01 Dec 2011
JP 2012096052 A 24 May 2012
JP 2014012184 A 23 Jan 2014
JP 2014144357 A 14 Aug 2014
KR 20050053789 A 08 Jun 2005
KR 100547620 B1 31 Jan 2006
KR 20050107520 A 11 Nov 2005
KR 100657724 B1 14 Dec 2006
KR 20060114385 A 06 Nov 2006
KR 100667463 B1 10 Jan 2007
KR 20010014044 A 26 Feb 2001
TW 396034 B 01 Jul 2000
TW 471960 B 11 Jan 2002
TW 476634 B 21 Feb 2002
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TW 480166 B 21 Mar 2002
TW 514517B 21 Dec 2002
US 5975893 A 02 Nov 1999
US 6183248 Bl 06 Feb 2001
US 6210162 Bl 03 Apr 2001
US 6217325 Bl 17 Apr 2001
US 6227850 Bl 08 May 2001
US 2002051951 Al 02 May 2002
US 6390812 Bl 21 May 2002
US 6398548 Bl 04 Jun 2002
US 6406292 B1 18 Jun 2002
US 2002037489 Al 28 Mar 2002
US 6409504 B1 25 Jun 2002
US 6450807 Bl 17 Sep 2002
US 2001041320 Al 15 Nov 2001
US 6454565 B2 24 Sep 2002
US 6457972 Bl 01 Oct 2002
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