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A LAMINATED CARD WITH HIGH FLEXURAL STRENGTH

FIELD OF INVENTION

The present invention relates to a laminated card for used as a data carrier. In more
particular, the present invention provides a laminated card made of an innovative

combination of polymeric materials that gives a relatively high flexural strength to the

card, which is especially to be used as an identity card or transaction card.

BACKGROUND OF THE INVENTION

Identity or transaction cards are usually made of polymeric or plastic materials such
as polyvinyl chloride (PVC), styrene, polyethylene terephthalate (PET), glycolised
polyester (PETG) or polyester film (PETF). Among all these plastic card materials,
PVC card, especially laminated PVC card, is the most widely and popularly used, as it
is flexible, durable, can be thermal printed or embossed with personalized information
with high resolution and suitable to be embedded with barcodes. Therefore, laminated
PVC is the standard card type commonly used for various financial transaction cards,
including credit, debit and automatic transaction machine (ATM) cards. Apart from
that, it is also generally used in the fabrication of magnetic strip cards and smart

cards.

Styrene card is a lower cost alternative to PVC card. It has a substantially similar
texture to, but less durable than the PVC card. Hence, styrene card is generally used
for applications which do not require a long wallet life, for example prepaid phone
cards or temporary member cards. Styrene card can be personalized by high-speed

inkjet printing, resulting in a lower resolution than that of thermal printing.
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Besides, there are also PET cards, which are generally known as polyester cards,
being used in the industry as a substitute to glass or aluminium sheets. PETG is used
to produce environmentally friendly cards; whereas PETF is used for the production
of cards requiring high thermal stability, chemical inertness and mechanical strength.
However, all the card materials employed in the existing technologies are relatively
too high in material cost in order to be used in the manufacture of identity or
transaction cards. Apart from that, these materials are also not having a high flexural
strength, hence the cards manufactured therefrom are easily ruptured or delaminated

when bent.

There are a number of patented technologies in the prior art relating to identity or
transaction cards made of polymeric materials. A Japanese Patent No. JP7032774
discloses an image recording medium and authentication identification card, which is
made of a cured layer of an ultraviolet curable resin containing an acrylic compound
and a layer made of PVC or polyurethane (PU) resin. It receives a sublimable image
and forming an outermost layer of an opposite as a writable layer. It can be used for
the fabrication of identification card or driving license. However, the gradation
information has to be formed by a sublimation heat transfer system, whereas the
character information has to be formed by a melting heat transfer system. There is no
reinforcing or modifying material incorporated into the card composition to improve

its flexural strength.

A thermally stable proximity identification card is disclosed in European Patent No.
EP1842689. The card includes a prelam layer of PVC and polycarbonate (PC), in
which metal components such as antennas can be incorporated into the prelam layer.
This invention focuses on producing a card that is having an efficient heat distribution
system so as to reduce the internal stresses within the card. Nevertheless, it is also
lack of any reinforcing or modifying material incorporated within the card

composition to improve its flexural strength.
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A German Patent No. DE19631283 also discloses a plastic laminated card which
serves as a data carrier, comprising a card core made of PVC or PET, coated with a
card covering transparent film having a PU adhesive, as a watery dispersion of a
polyester PU elastomer and an acrylate copolymer, with polyfunctional isocyanate
crosslinking agent and a thickening agent. The drawback of the lamination of this card
is the requirement of intense UV irradiaton in order to obtain a good card cover.
Similar to other existing technologies, there is no reinforcing or modifying material

incorporated into the card composition to improve its flexural strength.

As revealed by the prior art, most of the polymeric card compositions disclosed are
containing PVC, as it is the most suitable type of material used for the fabrication of
data-carrying cards. Polyolefin, such as polyethelene (PE) and polypropylene (PP),
which has a softer texture than that of PVC, has also been employed as one of the
polymeric card materials in the industry. As described in U.S. Patent No. US5407893,
the invention discloses a substrate layer and a writing layer of an identification card,
wherein the substrate layer is having a polyester film and a resin of polyolefin, PVC
and acrylonitrile butadiene styrene (ABS). Nevertheless, there is only a certain type of
polyolefin which is able to function as reinforcing or modifying material when being

incorporated into a card composition.

Another U.S. Patent No. US5478629 also provides polymeric sheets and laminas
made of a blend of PVC resin, a vinyl chloride-vinyl ester copolymer, acrylic
polymer, a solid tin stabilizer, waxes, as well as chlorinated polyolefin. Even though it
is claimed that the polymeric sheets provided are having a high flexural durability,
this polymeric sheet is more complicated in its fabrication process as it requires a
blending of a wide range of materials. Besides, there is also no disclosure on the

flexibility of the card fabricated.

In order to overcome the drawbacks of the existing technologies, an innovative

material which can be used in the card composition as a reinforcing or modifying
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material is desirable. U.S. Patent No. US4861644 discloses a printed microporous
material which is made of a matrix consisting essentially of linear ultrahigh molecular
weight polyolefin, a large proportion of finely divided water-soluble siliceous filler
and interconnecting pores printed with printing ink. This microporous material is
commercially known as TESLIN™. It is disclosed in the prior art that the TESLIN™
can serve as good printing medium, but its potential in being used as a laminated card

material is yet to be discovered.

SUMMARY OF INVENTION

One of the objects of the present invention is to provide a laminated card for used as a
data carrier, which is having a high flexural strength and tensile strength, and not

easily broken or ruptured when bent.

Another object of the present invention is to provide a laminated card using an
innovative combination of polymeric materials which requires a relatively lower

production or material cost yet able to give a high wallet life or durability.

Still another object of the present invention is to provide a laminated card which is

more difficult to be delaminated, indirectly resulting in its anti-counterfeiting

property.

Yet another object of the present invention is to provide a laminated card having a
flexible texture which can be applied for a wide range of applications, especially for

use as an identity card or transaction card.

At least one of the preceding objects is met, in whole or in part, by the present
invention, in which one of the embodiments of the present invention describes a

laminated card (100) comprising a core layer (104) of PVC; two adhesive layers

PCT/MY2014/000197



10

15

20

25

30

WO 2014/209103

5

(103a, 103b) of microporous material substrate containing a matrix of linear ultrahigh
molecular weight polyolefin incorporated with siliceous filler and having a network of
interconnecting pores communicated therethroughout, each layer being adhered to
each surface of the core layer (104); two outer layers (102a, 102b) of PVC featured
with personalized information, sandwiching the core layer through the adhesive layers
(103a, 103b); and two protective layers (101a, 101b), each being laminated onto an
external surface of each of the outer layers (102a, 102b).

One of the preferred embodiments discloses that the linear ultrahigh molecular weight
polyolefin contained within the microporous material substrate is essentially linear
ultrahigh molecular weight PE having an intrinsic viscosity of at least 18
deciliters/gram, essentially linear ultrahigh molecular weight PP having an intrinsic
viscosity f at least 6 deciliters/gram, or a combination thereof. Preferably, the
siliceous filler is finely divided particulate substantially water-soluble siliceous filler
constituting from 50 % to 90 % by weight of the microporous material substrate. It is
also disclosed in a preferred embodiment that the network of interconnecting pores

constitutes at least 35% by volume of the microporous material substrate.

According to another preferred embodiment of the present invention, the outer layers
(102a, 102b) of PVC are embedded with security code, magnetic strip or chip.
Preferably, the personalized information includes identification and authentication

data of a provider, a user or the combination thereof.

Still another preferred embodiment of the present invention discloses that the
protective layers (101a, 101b) are transparent. Preferably, the protective layers (101a,
101b) are made of PVC.

One skilled in the art will readily appreciate that the present invention is well adapted
to carry out the objects and obtain the ends and advantages mentioned, as well as

those inherent therein. The embodiments described herein are not intended as

PCT/MY2014/000197
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limitations on the scope of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

For the purpose of facilitating an understanding of the invention, there is illustrated in
the accompanying drawing the preferred embodiments from an inspection of which
when considered in connection with the following description, the invention, its
construction and operation and many of its advantages would be readily understood

and appreciated.

Figure 1 is a cross-sectional view of the laminated card (100) as described in
one of the preferred embodiments of the present invention, showing
the innermost core layer (104) of PVC, adhered with two adhesive
layers (103a, 103b) of microporous material substrate, which are
sandwiched by two outer layers (102a, 102b) of PVC and covered by

two outermost protective layers (101a, 101b).

DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a laminated card for used as a data carrier. In more
particular, the present invention provides a laminated card made of an innovative
combination of polymeric materials that gives a relatively high flexural strength to the

card, which is especially to be used as an identity card or transaction card.

Hereinafter, the invention shall be described according to the preferred embodiments
of the present invention and by referring to the accompanying description and
drawings. However, it is to be understood that limiting the description to the preferred

embodiments of the invention and to the drawings is merely to facilitate discussion of
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the present invention and it is envisioned that those skilled in the art may devise

various modifications without departing from the scope of the appended claim.

The present invention discloses a laminated card (100) comprising a core layer (104)
of PVC; two adhesive layers (103a, 103b) of microporous material substrate
containing a matrix of linear ultrahigh molecular weight polyolefin incorporated with
siliceous filler and having a network of interconnecting pores communicated
therethroughout, each layer being adhered to each surface of the core layer (104); two
outer layers (102a, 102b) of PVC featured with personalized information,
sandwiching the core layer through the adhesive layers (103a, 103b); and two
protective layers (101a, 101b), each being laminated onto an external surface of each

of the outer layers (102a, 102b).

Figure 1 shows a cross-sectional view of the laminated card (100) having the five
layers of PVC-based polymeric materials. As embodied herein, the core layer (104) of
this laminated card (100) is essentially made of PVC. As laminated card made of pure
PVC is generally hard in texture and easily broken or ruptured, or delaminated when
bent, a reinforcing or modifying material can be incorporated into the laminated card.
According to the preferred embodiment of the present invention, an innovative type of
microporous material substrate is employed as the adhesive layers (103a, 103b) of the
laminated card (100) in order to improve the flexural strength of the card. By having
these adhesive layers laminated within the card (100), the texture and flexibility of the
card (100) can be further reinforced and modified.

As described in one of the preferred embodiments of the present invention, the
adhesive layers (103a, 103b) are made of microporous material substrate which
contains a matrix of linear ultrahigh molecular weight polyolefin, incorporated with
siliceous filler and having a network of interconnecting pores communicated
throughout the entire microporous material substrate. Preferably, the linear ultrahigh

molecular weight polyolefin is essentially linear ultrahigh molecular weight PE
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having an intrinsic viscosity of at least 18 deciliters/gram, essentially linear ultrahigh
molecular weight PP having an intrinsic viscosity f at least 6 deciliters/gram, or a
combination thereof. Whilst, the siliceous filler is finely divided particulate
substantially water-soluble siliceous filler constituting from 50 % to 90 % by weight
of the microporous material substrate. It is also disclosed in a preferred embodiment
that the network of interconnecting pores constitutes at least 35% by volume of the
microporous material substrate. According to a most preferred embodiment of the
present invention, the microporous material substrate can be commercially obtained
under the trade name of TESLIN™, which is commonly used as a printing medium in
the existing technologies. The incorporation of TESLIN™ as adhesive to laminated
PVC is capable of modifying the texture of the PVC, resulting in a more flexible,

softer yet durable polymeric card, which is high in tensile strength.

In accordance with another preferred embodiment of the present invention, the
adhesive layers (103a, 103b), or the TESLIN™ layers are preferably present in a
thickness of 100 to 200 micron, more preferably, 150 micron. The interconnecting
pores within the adhesive layers (103a, 103b) allow the PVC materials to melt and
fuse into the adhesive layers (103a, 103b) during the lamination process. As it is
known in the art, the lamination process can be conducted through heat and pressure.
The pure heat and pressure lamination is capable of ensuring the firm bonding among
the polymeric materials and prevent any possible delamination. Preferably, the ratio of

PVC to Teslin in the disclosed laminated card is 5-8: 1-2.5 by weight.

As shown in Figure 1, there are two outer layers (102a, 102b) of PVC, each being
laminated onto the external surface of the core layer (104) through the adhesive layers
(103a, 103b) to form a multilayer sandwich. These outer layers (102a, 102b) are also
known as printing cores as they are featured with personalized information.
Preferably, the personalized information includes identification and authentication
data of a product or service provider, a user or the combination thereof. According to

yet another preferred embodiment of the present invention, the personalized

PCT/MY2014/000197
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information can be provided onto the card (100) through thermal printing or

embossing.

As set forth in the preceding description, the laminated card (100) of the present
invention is particularly applied as identity cards such as citizenship identity cards,
driving licenses, student cards, member cards, business cards; or transaction cards
such as credit cards, debit cards and ATM cards. Therefore, the personalized
information provided on the outer layers (102a, 102b) or printing cores are usually
including the name and personal information of the card holder, the card provider, or
both. According to another preferred embodiment of the present invention, the outer
layers (102a, 102b) can be further embedded with security code, magnetic strip or
chip. These digital data carrying items are vital for both identification as well as
authentication purposes of the card and the card holder. Besides, the laminated card
(100) may also contain authentication logo, symbol, hologram or other graphical

representations.

In accordance with still another preferred embodiment of the present invention, it is
disclosed that there are two protective layers (101a, 101b) each being laminated onto
an external surface of each of the outer layers (102a, 102b), and covering the outer
layers (102a, 102b) together with the thermal printed or embossed information. These
protective layers (101a, 101b) are capable of protecting such personalized information
and further enhancing the lamination of the PVC-TESLIN™ card. According to the
preferred embodiment of the present invention, the protective layers (101a, 101b) are
transparent, and able to provide a glossy effect to the card (100). Preferably, the
protective layers (101a, 101b) are also made of PVC.

Even though the laminated card (100) of the present invention is specially invented to
have a high flexural strength in order to be suitably used for the manufacture of
identity or transaction cards which require a relatively longer wallet life and improved

security level, it can also be used for the manufacture of other types of cards,

PCT/MY2014/000197
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depending on the preference of the card providers. The laminated card (100) can also
be used for manufacturing a wide variety of other card types, including discount card,
gift card, prepaid phone card, prepaid transportation card, VIP card, reward card,
calendar and others. Accordingly, the laminated card (100) of the present invention
can be manufactured into different thickness range depending on its applications.
Preferably, the thickness of this laminated card (100) is in a range of 0.6 to 1.0mm,
more preferably 0.76 to 0.84mm.

The present disclosure includes as contained in the appended claims, as well as that of
the foregoing description. Although this invention has been described in its preferred
form with a degree of particularity, it is understood that the present disclosure of the
preferred form has been made only by way of example and that numerous changes in
the details of construction and the combination and arrangements of parts may be

resorted to without departing from the scope of the invention.

PCT/MY2014/000197
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CLAIMS

. Alaminated card (100) comprising

a core layer (104) of polyvinyl chloride;

two adhesive layers (103a, 103b) of microporous material substrate containing
a matrix of linear ultrahigh molecular weight polyolefin incorporated with
siliceous filler and having a network of interconnecting pores communicated
therethroughout, each layer being adhered to each surface of the core layer
(104);

two outer layers (102a, 102b) of polyvinyl chloride featured with personalized
information, sandwiching the core layer through the adhesive layers (103a,
103b); and

two protective layers (101a, 101b), each being laminated onto an external

surface of each of the outer layers (102a, 102b).

. A laminated card (100) according to claim 1, wherein the linear ultrahigh

molecular weight polyolefin is essentially linear ultrahigh molecular weight
polyethylene having an intrinsic viscosity of at least 18 deciliters/gram,
essentially linear ultrahigh molecular weight polypropylene having an intrinsic

viscosity f at least 6 deciliters/gram, or a combination thereof.

. A laminated card (100) according to claim 1, wherein the siliceous filler is

finely divided particulate substantially water-soluble siliceous filler
constituting from 50 % to 90 % by weight of the microporous material

substrate.

. A laminated card (100) according to claim 1, wherein the network of

interconnecting pores constitutes at least 35% by volume of the microporous

material substrate.

. A laminated card (100) according to claim 1, wherein the outer layers (102a,

PCT/MY2014/000197
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102b) is embedded with security code, magnetic strip or chip.

6. A laminated card (100) according to claim 1, wherein the personalized
information includes identification and authentication data of a provider, a

user or the combination thereof.

7. A laminated card (100) according to claim 1, wherein the protective layers

(101a, 101b) are transparent.

8. A laminated card (100) according to claim 1, wherein the protective layers

(101a, 101b) are made of polyvinyl chloride.
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WO 2010144431 Al 16 Dec 2010
US 2011/0198837 Al 18 August 2011 US 8632878 B2 21 Jan 2014
AU 2011215883 Al 26 Jul 2012
AU 2011215883 B2 06 Feb 2014
CA 2786628 Al 18 Aug 2011
CN 102753354 A 24 Oct 2012
EP 2533981 Al 19 Dec 2012
KR 20130010507 A 28 Jan 2013
MX 2012008614 A 08 Aug 2012
TW 201137014 A 01 Nov 2011
TW 1447160 B 01 Aug 2014
WO 2011100386 Al 18 Aug 2011
US 2006/0292317 Al 28 December 2006 AU 2002323605 B2 09 Mar 2006
AU 2002355743 B2 06 Apr 2006
AU 2003222629 Al 03 Nov 2003
AU 2003222629 B2 29 Jun 2006
AU 2004270661 Al 17 Mar 2005
BR 0211856 A 14 Dec 2004
BR 0309430 A 15 Feb 2005
BR P10414104 A 31 Oct 2006
CA 2427849 Al 13 Mar 2003
CA 2454906 Al 13 Feb 2003
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CA 2482905 Al 30 Oct 2003
CA 2531021 Al 17 Mar 2005
CN 1484585 A 24 Mar 2004
CN 1547527 A 17 Nov 2004
CN 1653145 A 10 Aug 2005
CN 1829602 A 06 Sep 2006
CN 101186126 A 28 May 2008
CO 5560598 A2 30 Sep 2005
CO 5631454 A2 28 Apr 2006
EP 1412197 Al 28 Apr 2004
EP 1412197 B1 16 Nov 2005
EP 1427592 Al 16 Jun 2004
EP 1427592 B1 31 May 2006
EP 1497386 Al 19 Jan 2005
EP 1497386 B1 14 Nov 2007
EP 1675728 A2 05 Jul 2006
HK 1062425 Al 29 Dec 2006
HK 1069568 A1 11 Jul 2008
HK 1079541 Al 11 Jul 2008
IL 155761 A 04 Jul 2007
JP 2005518955 A 30 Jun 2005
JP 3927951 B2 13 Jun 2007
JP 2005523184 A 04 Aug 2005
TP 2007106132 A 26 Apr 2007
JP 2007131008 A 31 May 2007
JP 2007534514 A 29 Nov 2007
TP 2008296589 A 11 Dec 2008
MX PA03003921 A 02 Apr 2004
MX PA04000998 A 08 Jul 2004
MX PA04010324 A 07 Mar 2005
MX PA06002445 A 20 Jun 2006
NO 20040458 A 03 May 2004
NO 20044993 A 15 Dec 2004
NO 20061508 A 01 Jun 2006
US 2004091692 Al 13 May 2004
US 7166156 B2 23 Jan 2007
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US 2003054715 Al 20 Mar 2003
US 2003096087 Al 22 May 2003
US 2003170405 Al 11 Sep 2003
US 2003180523 Al 25 Sep 2003
US 2004002570 Al 01 Jan 2004
US 2004105940 Al 03 Jun 2004
US 2004105971 Al 03 Jun 2004
US 2006258797 Al 16 Nov 2006
US 2006292318 Al 28 Dec 2006
WO 03011608 Al 13 Feb 2003
WO 03020530 Al 13 Mar 2003
WO 03089533 Al 30 Oct 2003
WO 2005023543 A2 17 Mar 2005
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US 2011/0204617 Al 25 August 2011 CA 2739479 Al 15 Apr 2010
EP 2344345 Al 20 Jul 2011
MX 2011003495 A 02 May 2011
WO 2010040972 Al 15 Apr 2010

US 2012/0006902 A1 12 January 2012 US 8186598 B2 29 May 2012
AR 025574 Al 04 Dec 2002
AR 027848 Al 16 Apr 2003
AR 030184 Al 13 Aug 2003
AR 041912 Al 01 Jun 2005
AU 775976 B2 19 Aug 2004
AU 781322 B2 19 May 2005
AU 2263501 A 03 Jul 2001
AU 3287501 A 31 Jul 2001
AU 4347301 A 17 Sep 2001
AU 6507801 A 03 Dec 2001
AU 7090700 A 26 Mar 2001
AU 7349800 A 10 Apr 2001
AU 2001232875 B2 12 Jan 2006
AU 2002248656 B2 30 Mar 2006
AU 2002318293 B2 06 Dec 2007
AU 2003248849 Al 23 Jan 2004
AU 2003259100 A1 23 Jan 2004
AU 2003265262 Al 23 Jan 2004
AU 2003287337 Al 03 Jun 2004
AU 2003293507 Al 30 Jun 2004
AU 2003297858 Al 30 Jun 2004
AU 2004216969 Al 16 Sep 2004
AU 2004216969 B2 06 Dec 2007
AU 2004231226 Al 23 Dec 2004
AU 2004231226 B2 05 Jun 2008
AU 2005266964 Al 02 Feb 2006
AU 2005266964 B2 03 Feb 2011
AU 2005277794 Al 02 Mar 2006
AU 2005292417 Al 13 Apr 2006
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AU 2005292417 B2 31 Mar 2011
AU 2005294782 Al 20 Apr 2006
AU 2005295684 Al 27 Apr 2006
AU 2005295684 B2 24 Dec 2009
AU 2005295767 Al 27 Apr 2006
AU 2006348401 A1 22 May 2008
AU 2006348401 B2 02 Jun 2011
AU 2008276123 Al 22 Jan 2009
AU 2008276123 B2 18 Aug 2011
BR 0013822 A 23 Jul 2002
BR 0014018 A 21 May 2002
BR 0208536 A 14 Sep 2004
BR 0210962 A 08 Jun 2004
BR 0304735 A 06 Jul 2004
CA 2382882 Al 15 Mar 2001
CA 2382922 Al 08 Mar 2001
CA 2397722 Al 26 Jul 2001
CA 2410006 Al 29 Nov 2001
CA 2442518 Al 10 Oct 2002
CA 2452351 Al 23 Jan 2003
CA 2458143 Al 15 Jan 2004
CA 2509552 Al 24 Jun 2004
CA 2509680 Al 24 Jun 2004
CA 2518481 Al 16 Sep 2004
CA 2575096 Al 02 Feb 2006
CA 2578360 Al 02 Mar 2006
CA 2580485 Al 20 Apr 2006
CA 2583402 Al 13 Apr 2006
CA 2583782 Al 27 Apr 2006
CA 2584094 Al 27 Apr 2006
CA 2693136 Al 22 Jan 2009
CA 2753375 Al 08 Mar 2001
CA 2836286 Al 13 Apr 2006
CN 1387660 A 25 Dec 2002
CN 1376292 A 23 Oct 2002
CN 1539246 A 20 Oct 2004
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CN 1682222 A
CN 101187989 A
CN 101583968 A
CR 6597 A

CR 6604 A

EP 1212732 A2
EP 1212732 B1
EP 1222620 A2
EP 1222620 B1
EP 1261945 A2
EP 1350175 Al
EP 1386268 A2
EP 1413150 A2
EP 1563421 A2
EP 1570418 A2
EP 1570418 B1
EP 1570420 Al
EP 1599818 A2
EP 1728188 A2
EP 1794708 A2
EP 1805699 Al
EP 1815320 A2
EP 1815411 A2
EP 1815419 A2
EP 1828971 A2
EP 1958121 A2
EP 2183120 Al
EP 2291793 Al
HK 1047810 Al
HK 1048550 Al

HR P20020180 A2
HR P20020197 A2

HU 0202700 A2
HU 226649 B1
HU 0202471 A2
IL 148320 A

12 Oct 2005
28 May 2008
18 Nov 2009
22 Jul 2004
27 Apr 2004
12 Jun 2002
21 Jan 2004
17 Jul 2002
30 Nov 2005
04 Dec 2002
08 Oct 2003
04 Feb 2004
28 Apr 2004
17 Aug 2005
07 Sep 2005
04 Aug 2010
07 Sep 2005
30 Nov 2005
06 Dec 2006
13 Jun 2007
11 Jul 2007
08 Aug 2007
08 Aug 2007
08 Aug 2007
05 Sep 2007
20 Aug 2008
12 May 2010
09 Mar 2011
11 Aug 2006
21 Oct 2004
30 Jun 2004
31 Oct 2004
28 Dec 2002
28 May 2009
28 Nov 2002
08 Jul 2008
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JP 2007220104 A 30 Aug 2007
TP 4777917 B2 21 Sep 2011
TP 2007066316 A 15 Mar 2007
TP 4934807 B2 23 May 2012
JP 2011060291 A 24 Mar 2011
JP 5439322 B2 12 Mar 2014
JP 2003508838 A 04 Mar 2003
JP 2003509231 A 11 Mar 2003
JP 2003521052 A 08 Jul 2003
TP 2004535640 A 25 Nov 2004
TP 2005520269 A 07 Jul 2005
JP 2006510138 A 23 Mar 2006
TP 2006513071 A 20 Apr 2006
TP 2006519426 A 24 Aug 2006
TP 2008165810 A 17 Jul 2008
TP 2009076057 A 09 Apr 2009
JP 2009301578 A 24 Dec 2009
JP 2010533923 A 28 Oct 2010
JP 2013137780 A 11 Jul 2013
KR 20040024867 A 22 Mar 2004
KR 100699954 B1 27 Mar 2007
KR 20040028939 A 03 Apr 2004
MA 27459 Al 01 Aug 2005
MA 29420 B1 02 May 2008
MX PA02002081 A 30 Jul 2004
MX PA02002446 A 10 Sep 2004
MX PA02007142 A 27 May 2003
MX PA02011602 A 05 Apr 2004
MX PA04000189 A 18 Jun 2004
MX PA04000253 A 04 May 2004
MX PA05009378 A 05 Dec 2005
MX 2010000677 A 20 Dec 2010
NO 20020996 A 24 Apr 2002
NO 20021105 A 06 May 2002
NZ 517720 A 26 Mar 2004
NZ 517840 A 24 Mar 2005
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NZ 530497 A 25 Nov 2005
PL 353773 Al 01 Dec 2003
PL 354415 Al 12 Jan 2004
TW 504647 B 01 Oct 2002
TW 535078 B 01 Jun 2003
TW 544605 B 01 Aug 2003
TW 548564 B 21 Aug 2003
TW 1240209 B 21 Sep 2005
US 6581839 Bl 24 Jun 2003
US 2001048023 Al 06 Dec 2001
US 6742704 B2 01 Jun 2004
US 2002145049 Al 10 Oct 2002
US 6749123 B2 15 Jun 2004
US 2002130186 Al 19 Sep 2002
US 6764014 B2 20 Jul 2004
US 2004243638 Al 02 Dec 2004
US 6997378 B2 14 Feb 2006
US 2002004770 Al 10 Jan 2002
US 7035872 B2 25 Apr 2006
US 2004232223 Al 25 Nov 2004
US 7059531 B2 13 Jun 2006
US 7070095 B1 04 Jul 2006
US 2005040242 Al 24 Feb 2005
Us 7070112 B2 04 Jul 2006
US 2004256469 Al 23 Dec 2004
US 7093767 B2 22 Aug 2006
US 2005035847 Al 17 Feb 2005
US 7119659 B2 10 Oct 2006
US 2005116024 Al 02 Jun 2005
US 7121471 B2 17 Oct 2006
US 2004144846 Al 29 Jul 2004
US 7124955 B2 24 Oct 2006
US 7137552 Bl 21 Nov 2006
US 2004169087 Al 02 Sep 2004
US 7147151 B2 12 Dec 2006
US 2004252012 Al 16 Dec 2004
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US 7154375 B2 26 Dec 2006
US 7156301 B1 02 Jan 2007
US 2004238620 Al 02 Dec 2004
US 7163145 B2 16 Jan 2007
US 2005035192 Al 17 Feb 2005
US 7172112 B2 06 Feb 2007
US 2004089724 A1l 13 May 2004
US 7213764 B2 08 May 2007
US 2002194068 Al 19 Dec 2002
US 7222101 B2 22 May 2007
US 2006074813 Al 06 Apr 2006
US 7228155 B2 05 Jun 2007
US 7237188 Bl 26 Jun 2007
US 2004049451 Al 11 Mar 2004
US 7239226 B2 03 Jul 2007
US 2005165695 Al 28 Jul 2005
US 7249112 B2 24 Jul 2007
US 2005004921 Al 06 Jan 2005
US 7268667 B2 11 Sep 2007
US 2004249839 Al 09 Dec 2004
US 7268668 B2 11 Sep 2007
US 7278584 Bl 09 Oct 2007
US 2004232220 Al 25 Nov 2004
US 7303120 B2 04 Dec 2007
US 2004118930 Al 24 Jun 2004
US 7306158 B2 11 Dec 2007
US 7312707 Bl 25 Dec 2007
US 7343351 Bl 11 Mar 2008
US 2005205665 Al 22 Sep 2005
US 7347360 B2 25 Mar 2008
US 2004236701 Al 25 Nov 2004
US 7360689 B2 22 Apr 2008
US 2007084914 Al 19 Apr 2007
US 7360699 B2 22 Apr 2008
US 2004020992 Al 05 Feb 2004
US 7377443 B2 27 May 2008
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US 2007069034 A1 29 Mar 2007
US 7383989 B2 10 Jun 2008
US 2002143626 Al 03 Oct 2002
US 7398225 B2 08 Jul 2008
US 2003033211 Al 13 Feb 2003
US 7398226 B2 08 Jul 2008
US 2007158435 Al 12 Jul 2007
US 7398931 B2 15 Jul 2008
US 2007112631 Al 17 May 2007
US 7428498 B2 23 Sep 2008
US 2005248459 Al 10 Nov 2005
US 7429927 B2 30 Sep 2008
US 2005004866 Al 06 Jan 2005
US 7463133 B2 09 Dec 2008
US 2003200144 Al 23 Oct 2003
US 7467096 B2 16 Dec 2008
US 2006074698 Al 06 Apr 2006
US 7493288 B2 17 Feb 2009
US 2007112632 Al 17 May 2007
US 7496524 B2 24 Feb 2009
US 2007299782 Al 27 Dec 2007
US 7500616 B2 10 Mar 2009
US 2005033619 Al 10 Feb 2005
US 7503480 B2 17 Mar 2009
US 2008052172 Al 28 Feb 2008
US 7503487 B2 17 Mar 2009
US 2005187883 Al 25 Aug 2005
US 7505941 B2 17 Mar 2009
US 2007299783 Al 27 Dec 2007
US 7506818 B2 24 Mar 2009
US 2008008359 Al 10 Jan 2008
US 7506819 B2 24 Mar 2009
US 7520439 Bl 21 Apr 2009
US 7540426 Bl 02 Jun 2009
US 2005033686 Al 10 Feb 2005
US 7542942 B2 02 Jun 2009
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US 7543738 B1 09 Jun 2009
US 2008015941 Al 17 Jan 2008
US 7578448 B2 25 Aug 2009
US 7584149 Bl 01 Sep 2009
US 2005033688 Al 10 Feb 2005
US 7587756 B2 08 Sep 2009
US 2008203172 Al 28 Aug 2008
US 7607583 B2 27 Oct 2009
US 2002188509 Al 12 Dec 2002
US 7613628 B2 03 Nov 2009
US 2003130895 Al 10 Jul 2003
US 7613629 B2 03 Nov 2009
US 2001034720 Al 25 Oct 2001
US 7627531 B2 01 Dec 2009
US 2008265021 Al 30 Oct 2008
US 7631812 B2 15 Dec 2009
US 2008016002 Al 17 Jan 2008
US 7637434 B2 29 Dec 2009
US 2005038736 Al 17 Feb 2005
US 7639116 B2 29 Dec 2009
US 7650314 Bl 19 Jan 2010
US 2005060233 Al 17 Mar 2005
US 7668750 B2 23 Feb 2010
US 2006253329 Al 09 Nov 2006
US 7672870 B2 02 Mar 2010
US 2008010161 Al 10 Jan 2008
US 7690577 B2 06 Apr 2010
US 2009091426 Al 09 Apr 2009
US 7694876 B2 13 Apr 2010
US 2006012473 Al 19 Jan 2006
US 7705732 B2 27 Apr 2010
US 2009039154 Al 12 Feb 2009
US 7721956 B2 25 May 2010
US 2005149544 Al 07 Jul 2005
US 7725427 B2 25 May 2010
US 7735725 Bl 15 Jun 2010
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US 7746215 B1 29 Jun 2010
US 2005177499 A1l 11 Aug 2005
US 7752102 B2 06 Jul 2010
US 2005033689 Al 10 Feb 2005
US 7762457 B2 27 Jul 2010
US 2005038741 Al 17 Feb 2005
US 7768379 B2 03 Aug 2010
US 2009171851 Al 02 Jul 2009
US 7780091 B2 24 Aug 2010
US 2005177501 Al 11 Aug 2005
US 7797208 B2 14 Sep 2010
US 2004243520 Al 02 Dec 2004
US 7801827 B2 21 Sep 2010
US 2004260646 Al 23 Dec 2004
US 7805378 B2 28 Sep 2010
US 2008077498 Al 27 Mar 2008
US 7813955 B2 12 Oct 2010
US 2010030693 Al 04 Feb 2010
US 7814332 B2 12 Oct 2010
US 2005023359 Al 03 Feb 2005
US 7827106 B2 02 Nov 2010
US 2004210449 Al 21 Oct 2004
US 7835960 B2 16 Nov 2010
US 2010025475 Al 04 Feb 2010
US 7837116 B2 23 Nov 2010
US 2009242637 Al 01 Oct 2009
US 7837118 B2 23 Nov 2010
US 2005177500 Al 11 Aug 2005
US 7849007 B2 07 Dec 2010
US 2004243468 Al 02 Dec 2004
US 7856377 B2 21 Dec 2010
US 2008140580 Al 12 Jun 2008
US 7886157 B2 08 Feb 2011
US 2003167207 Al 04 Sep 2003
US 7889052 B2 15 Feb 2011
US 2007198354 Al 23 Aug 2007
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US 7890367 B2 15 Feb 2011
US 2009014110 A1 15 Jan 2009
US 7892371 B2 22 Feb 2011
US 2005071231 Al 31 Mar 2005
US 7925535 B2 12 Apr 2011
US 2007179895 Al 02 Aug 2007
US 7945516 B2 17 May 2011
US 2009076966 Al 19 Mar 2009
US 7953671 B2 31 May 2011
US 2010030633 Al 04 Feb 2010
US 7988038 B2 02 Aug 2011
US 2009089581 Al 02 Apr 2009
US 7996320 B2 09 Aug 2011
US 2005171898 Al 04 Aug 2005
US 7996324 B2 09 Aug 2011
US 8001054 B 16 Aug 2011
US 2010201484 A1 12 Aug 2010
US 8009018 B2 30 Aug 2011
US 2009119220 Al 07 May 2009
US 8016201 B2 13 Sep 2011
US 2008077499 Al 27 Mar 2008
US 8024220 B2 20 Sep 2011
US 2011031318 Al 10 Feb 2011
US 8033474 B2 11 Oct 2011
US 2009094118 Al 09 Apr 2009
US 8050968 B2 01 Nov 2011
US 2009125402 A1 14 May 2009
US 8065182 B2 22 Nov 2011
US 2009044012 Al 12 Feb 2009
US 8066181 B2 29 Nov 2011
US 2008251581 Al 16 Oct 2008
US 8066190 B2 29 Nov 2011
US 2007296551 Al 27 Dec 2007
US 8074889 B2 13 Dec 2011
US 2007083444 Al 12 Apr 2007
US 8121941 B2 21 Feb 2012
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US 2007124204 Al 31 May 2007
US 8155999 B2 10 Apr 2012
US 2005043992 Al 24 Feb 2005
US 8180671 B2 15 May 2012
US 2011031316 Al 10 Feb 2011
US 8191788 B2 05 Jun 2012
US 2010312667 Al 09 Dec 2010
US 8214299 B2 03 Jul 2012
US 2011315775 Al 29 Dec 2011
US 8240574 B2 14 Aug 2012
US 2011270759 Al 03 Nov 2011
US 8260722 B2 04 Sep 2012
US 2011036221 Al 17 Feb 2011
US 8266056 B2 11 Sep 2012
US 2008021840 Al 24 Jan 2008
US 8279042 B2 02 Oct 2012
US 2008033722 Al 07 Feb 2008
US 8284025 B2 09 Oct 2012
US 2008046379 Al 21 Feb 2008
US 8289136 B2 16 Oct 2012
US 2010265038 Al 21 Oct 2010
US 8294552 B2 23 Oct 2012
US 2010174645 Al 08 Jul 2010
US 8407137 B2 26 Mar 2013
US 2009125446 Al 14 May 2009
US 8418918 B2 16 Apr 2013
US 2011289001 Al 24 Nov 2011
US 8423475 B2 16 Apr 2013
US 2011191248 A1l 04 Aug 2011
US 8423476 B2 16 Apr 2013
US 2004225602 Al 11 Nov 2004
US 8429041 B2 23 Apr 2013
US 2011191249 A1l 04 Aug 2011
US 8433658 B2 30 Apr 2013
US 2012041813 Al 16 Feb 2012
US 8458026 B2 04 Jun 2013
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US 2004254835 Al 16 Dec 2004
US 8473380 B2 25 Jun 2013
US 2011191250 A1 04 Aug 2011
US 8489513 B2 16 Jul 2013
US 8538863 Bl 17 Sep 2013
US 2005177502 Al 11 Aug 2005
US 8538874 B2 17 Sep 2013
US 2004138989 Al 15 Jul 2004
US 8543423 B2 24 Sep 2013
US 2004230488 Al 18 Nov 2004
US 8548927 B2 01 Oct 2013
US 2009144136 Al 04 Jun 2009
US 8589225 B2 19 Nov 2013
US 2011302020 Al 08 Dec 2011
US 8626582 B2 07 Jan 2014
US 8635131 Bl 21 Jan 2014
US 2009125401 A1 14 May 2009
US 8635165 B2 21 Jan 2014
US 2012197706 Al 02 Aug 2012
US 8639568 B2 28 Jan 2014
US 2009140839 Al 04 Jun 2009
US 8655789 B2 18 Feb 2014
US 2011078011 A1l 31 Mar 2011
US 8732013 B2 20 May 2014
US 2011004546 Al 06 Jan 2011
US 8732073 B2 20 May 2014
US 2011271098 Al 03 Nov 2011
US 8738532 B2 27 May 2014
US 2005077349 Al 14 Apr 2005
US 8818907 B2 26 Aug 2014
US 2007265964 Al 15 Nov 2007
US 8872619 B2 28 Oct 2014
US 2002070279 Al 13 Jun 2002
US 2003141373 Al 31 Jul 2003
US 2004010449 Al 15 Jan 2004
US 2004112968 Al 17 Jun 2004
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US 2004158532 Al 12 Aug 2004
US 2004210448 Al 21 Oct 2004
US 2004232221 Al 25 Nov 2004
US 2004232222 Al 25 Nov 2004
US 2004232224 Al 25 Nov 2004
US 2004233037 Al 25 Nov 2004
US 2004233038 Al 25 Nov 2004
US 2004233039 Al 25 Nov 2004
US 2004236699 Al 25 Nov 2004
US 2004236700 Al 25 Nov 2004
US 2004238621 Al 02 Dec 2004
US 2004239480 Al 02 Dec 2004
US 2004239481 Al 02 Dec 2004
US 2004257197 Al 23 Dec 2004
US 2005033687 Al 10 Feb 2005
US 2005038718 Al 17 Feb 2005
US 2005051633 Al 10 Mar 2005
US 2005116810 Al 02 Jun 2005
US 2005160003 Al 21 Jul 2005
US 2005177503 Al 11 Aug 2005
US 2006053056 Al 09 Mar 2006
US 2006237528 Al 26 Oct 2006
US 2007052517 Al 08 Mar 2007
US 2007219869 Al 20 Sep 2007
US 2007226074 Al 27 Sep 2007
US 2007296544 Al 27 Dec 2007
US 2008197200 Al 21 Aug 2008
US 2009008441 Al 08 Jan 2009
US 2009079546 Al 26 Mar 2009
US 2009106157 Al 23 Apr 2009
US 2009115571 Al 07 May 2009
US 2009153302 Al 18 Jun 2009
US 2009299845 Al 03 Dec 2009
US 2010088174 Al 08 Apr 2010
US 2010153200 Al 17 Jun 2010
US 2010198724 Al 05 Aug 2010
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US 2010257099 A1 07 Oct 2010
US 2010299251 Al 25 Nov 2010
US 2010299252 Al 25 Nov 2010
US 2010299260 Al 25 Nov 2010
US 2010324986 Al 23 Dec 2010
US 2010325036 Al 23 Dec 2010
US 2010325041 A1l 23 Dec 2010
US 2011004514 Al 06 Jan 2011
US 2011035269 Al 10 Feb 2011
US 2011161235 Al 30 Jun 2011
US 2012016730 Al 19 Jan 2012
US 2012084163 Al 05 Apr 2012
US 2012089469 Al 12 Apr 2012
US 2012116933 Al 10 May 2012
US 2012197707 Al 02 Aug 2012
US 2012217306 Al 30 Aug 2012
US 2012240227 Al 20 Sep 2012
US 2012253978 Al 04 Oct 2012
US 2012259734 Al 11 Oct 2012
US 2012265690 Al 18 Oct 2012
US 2012271771 Al 25 Oct 2012
US 2013024384 Al 24 Jan 2013
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