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Light-emitting panel with transparent cellular support panel

FIELD OF THE INVENTION

The present invention relates to a light-emitting panel.

BACKGROUND OF THE INVENTION

In, for example, an office environment, various types of relatively rigid panels
are used for different purposes. For instance, panels are used as partition walls or acoustic
tiles. By providing such and other panels as light-emitting panels, further functionality can be
added. Such functionality may, for example, include general illumination and controllable
privacy for meeting rooms etc.

JP-2008/214966 discloses a light-emitting panel comprising a main body made
of a transparent material which also forms multiple longitudinally extending ribs so that
through holes are formed along the length of the panel. An illuminating device is inserted
through the through hole from the edge of the panel to illuminate the ribs along the plane of
the light-emitting panel.

The light-emitting panel according to JP-2008/214966 provides illumination.
There, however, appears to be room for improvement of, for example, the uniformity of the
light emitted by the light-emitting panel. There also appears to be room for improvement in

terms of cost and mechanical stability of the light-emitting panel.

SUMMARY OF THE INVENTION

In view of the above-mentioned and other drawbacks of the prior art, a general
object of the present invention is to provide an improved light-emitting panel.

According to a first aspect of the present invention there is provided a light-
emitting panel comprising: a first panel sheet, the first panel sheet being optically transparent;
a second panel sheet; and a cellular support panel sandwiched between the first panel sheet
and the second panel sheet, the cellular support panel comprising optically transparent cell
walls defining a plurality of tubular channels extending from the first panel sheet towards the

second panel sheet, wherein the light-emitting panel further comprises a two-dimensional
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light-source array comprising a plurality of light-sources each being arranged to emit light
into at least one of the tubular channels of the cellular support panel.

The light-sources in the two-dimensional light-source array may
advantageously be solid state light-sources. Solid state light-sources are light-sources in
which light is generated through recombination of electrons and holes. Examples of solid
state light-sources include light-emitting diodes (LEDs) and semiconductor lasers.

The term “optically transparent” should be understood to mean “allowing at
least a fraction of incident light to pass”, and includes “completely” transparent as well as
partly transparent (translucent). Moreover, an optically transparent sheet or wall may
comprise portions that are optically transparent and other portions that are not. For instance, a
patterned panel sheet with portions that are optically transparent and other portions that are
opaque should be understood to be an optically transparent panel sheet.

Moreover, the cellular support panel may be a substantially planar structure,
and the two-dimensional light-source array may define a plane that is substantially parallel
with the cellular support structure. Furthermore, the two-dimensional light-source may
extend across a two-dimensional area that substantially corresponds to the light-emitting arca
of the light-emitting panel.

The present invention is based on the realization that a cost-efficient light-
emitting panel with advantageous light-emission and mechanical properties can be achieved
by adding a two-dimensional light-source array to a panel formed by a cellular support panel
sandwiched between transparent cover layers.

It should be noted that the light-source array need not be an ordered array, but
may advantageously be an irregular array.

The cellular support panel and the cover layers provide for a light-weight and
structurally strong panel, while the two-dimensional light-source array adds the function of
light-emission to the panel. The tubular channels defined by the optically transparent cell
walls of the cellular support panel interact with the light emitted by the light-sources into the
tubular channels to reduce the occurrence of glare and provide for a more uniform output of
light than in prior art solutions.

The tubular channels may advantageously have a smooth surface finish. In this
case rays emitted by a certain light-source that hit the side-wall of a channel will be partly
reflected due to Fresnel reflection. The remaining part will be transmitted by this side-wall.

For a viewer, the reflected ray appears to originate from a different location. In other words,
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the more reflections from the side-walls, the more the grid of discrete light-sources appears to
be smoothed out.

The two-dimensional light-source array may be attached to the tubular support
panel directly or via one of the first and second panel sheets.

Advantageously, the two-dimensional light-source array may be provided as
an open grid type structure. In such a structure, there is no sheet-like carrier for the light-
sources. This means that light and, where applicable, air can pass through the two-
dimensional light-source array. Moreover, this provides for a reduced cost, since a large arca
circuit board, is not needed.

According to various embodiments of the present invention, the two-
dimensional light-source array may be an open grid of LEDs that is attached to a first side of
the cellular support panel, the LEDs being arranged to emit light into the tubular channels of
the cellular support panel so that the light emitted by the LEDs travels from the first side to a
second side of the cellular support panel, opposite the first side.

In various embodiments of the light-emitting panel according to the present
invention, the two-dimensional light-source array may comprise a plurality of metal wires
defining a grid with nodes; and a plurality of solid-state light-sources, such as LEDs, each
being arranged at a respective one of the nodes and electrically and mechanically connected
to two adjacent metal wires of the plurality of metal wires. The metal wires may,
furthermore, be non-crossing metal wires, which provides for convenient driving of the solid-
state light sources using a small number of connectors, which further adds to the cost-
efficiency of the light-emitting panel according to various embodiments of the invention.

To provide acoustic damping functionality to the light-emitting panel, at least
one of the first panel sheet and the second panel sheet may comprise a plurality of through
holes, so that reflection of incident sound waves is reduced.

Furthermore, the second panel sheet may be optically transparent. In such
embodiments, the light-emitting panel is at least partly optically transparent, which allows for
use of the light-emitting panel as, for example, “glowing” semitransparent walls for cubicles,
as separation walls in between desks, or as privacy windows (more privacy when the light-
sources, such as LEDs, are turned on).

In various embodiments of the light-emitting panel according to the present
invention, the plurality of light-sources may comprise a first set of light-sources arranged to

emit light towards the first panel sheet and a second set of light-sources arranged to emit light
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towards the second panel sheet. Hereby, emission of light from both (opposite) sides of the
light-emitting panel can conveniently be provided.

Alternatively, or in addition, the light-emitting panel may comprise a first two-
dimensional light-source array comprising a plurality of light-sources arranged to emit light
through the tubular channels towards the first panel sheet and a second two-dimensional
array arranged to emit light through the tubular channels towards the second panel sheet.

According to various embodiments of the light-emitting panel, furthermore,
the two-dimensional light-source array may be sandwiched between the first panel sheet and
the second panel sheet. This may be advantageous since the light-sources are offered some
protection by the first panel sheet and/or the second panel sheet. However, the two-
dimensional light-source array may alternatively be provided on the outside of the first (or
second) panel sheet.

Moreover, the second panel sheet may comprise a first optically transparent
layer and a second layer, and the two-dimensional light-source array may be sandwiched
between the first optically transparent layer and the second layer. This may further facilitate
production of the light-emitting panel and reduce the risk of damaging the two-dimensional
light-source array during manufacturing or use of the light-emitting panel. The second layer
of the second panel sheet may or may not be optically transparent. The first panel sheet may
be constructed in the same way to provide for emission of light from both sides of the light-
emitting panel.

The first optically transparent layer and the second layer may, for example, be
laminated together, with the two-dimensional light-source array arranged there between.

According to various embodiments, furthermore, the light-emitting panel may
comprise a first cellular support panel comprising optically transparent cell walls and a
second cellular support panel comprising optically transparent cell walls, and the two-
dimensional light-source array may be arranged between the first cellular support panel and
the second cellular support panel. In these embodiments, the two-dimensional light-source
array is well protected and visibility of the two-dimensional light-source array in its off-state
may be reduced. These embodiments may advantageously be combined with embodiments
where the two-dimensional light-source array comprises a first set of light-sources arranged
to emit light towards the first panel sheet and a second set of light-sources arranged to emit
light towards the second panel sheet.

In embodiments of the light-emitting panel according to the present invention,

cach of the light-sources may be configured to emit light along an optical axis that is tilted
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towards a wall of a corresponding one of the tubular channels. This may further reduce the
occurrence of glare, and may be achieved, for example, by tilting the light-sources and/or by
using light-sources that emit light at an angle, Such light-sources by be provided, for
example, by using side-emitting solid state light-sources and/or using light-sources with
primary optics that directs the light along such a tilted optical axis.

To provide for a good uniformity and low glare of the light emitted by the
light-emitting panel, an average distance between adjacent light-sources in the two-
dimensional light-source array may advantageously be less than 50 mm.

According to various embodiments, the optically transparent cell walls of the
cellular support panel may advantageously be curved in a cross-section of the cellular support
panel parallel to the first panel sheet. In other words, the tubular channels defined by the
optically transparent cell walls may have non-rectangular cross-sections. According to one
exemplary embodiment, the tubular channels may have substantially circular cross-sections.
Through the use of curved cell walls, glare can be reduced as compared to the case with
straight cell walls. The optically transparent cell walls may also be curved in a cross-section
perpendicular to the first panel sheet. This is expected to further improve the screening of the
light-sources and thus reduce glare.

In various embodiments, furthermore, at least one of the first panel sheet and
the second panel sheet may comprise wavelength converting material, such as organic or
inorganic phosphors. In this case, the light-sources in the light-source array (such as LEDs)
may emit light in the blue part of the visible spectrum. Part of this blue light is converted by
the phosphors into yellow light. The remainder of the blue light in combination with the
yellow light is perceived by the viewer as white light. The scattering behaviour of the layer
containing the phosphor and any additional layers that have a diffuse scattering effect can be
tuned such as to reduce visibility of the light-sources.

Of course, a combination of light-sources emitting different colours may be
used. Similarly, different regions of the light-emitting panel may have different phosphorous
materials such as to create light effects or light patterns.

Moreover, at least one of the first panel sheet and the second panel sheet may
be microstructured for shaping light output by the light-sources. Such microstructures may,
for example, be used to direct the light emitted by the light-emitting panel in a desired
direction, to further reduce glare and/or to provide for other light effects or light patterns.
Moreover, the microstructures may be the same over the whole area of the light-emitting

panel or they may be localized and in registration with the channels or in registration with the
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light-sources or both. Different regions of the light-emitting panel may have different micro-

structured patterns such as to create more complicated light effects or light patterns.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects of the present invention will now be described in more
detail, with reference to the appended drawings showing currently preferred embodiments of
the invention, wherein:

Fig. 1 schematically shows an exemplary application of the light-emitting
panel according to various embodiments of the present invention, in the form of a separation
wall to separate areas in an office space;

Fig. 2 is a schematic exploded view of a portion of the light-emitting panel in
Fig. 1;

Fig. 3 is a schematic side view of the light-emitting panel in Fig. 2; and

Figs. 4a to 4d are schematic side views of various further embodiments of the

light-emitting panel in Fig. 1.

DETAILED DESCRIPTION OF THE EMBODIMENTS

In the following description, the present invention is mainly described with
reference to a light-emitting panel used as a separation wall, in which the two-dimensional
light-source array is provided in the form of an open grid with a plurality of metal wires
defining a grid with nodes and a plurality of LEDs, each being arranged at a respective one of
the nodes and electrically and mechanically connected to two adjacent metal wires.

It should, however, be noted that this by no means limits the scope of the
invention, which is equally applicable to, for example, a light-emitting panel used for any
other purpose, for instance a ceiling tile, a wall tile or a free standing acoustic tile.
Furthermore the two-dimensional light-source array may instead be based on another carrier,
such as an open structure formed from strips of a flexible or rigid printed circuit board.
Moreover, many other configurations of the tubular channels than the substantially
cylindrical channels in the drawings are feasible and may be preferable. For example, the
tubular channels may have a generally rectangular cross-section and/or may be more or less
irregular.

Fig. 1 schematically illustrates an exemplary application for embodiments of
the light-emitting panel 1 according to the present invention, in the form of a separation wall

arranged to divide an office space into two separate working areas 2a-b. The light-emitting
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panel 1 may be intended to add to the general illumination of at least one of the working
arcas 2a-b and may be controllable between lighting setting to, for example, include a
“privacy” setting, where the emission of light prevents or at least obstructs view through the
light-emitting panel 1.

With reference to Fig. 2, which is a schematic exploded view of a portion of
an embodiment of the light-emitting panel 1 in Fig. 1, the light-emitting panel 1 comprises a
cellular support structure 10, an optically transparent first panel sheet 11, and an optically
transparent second panel sheet 12. The cellular support structure 10 is sandwiched between
the first panel sheet 11 and the second panel sheet 12, and comprises optically transparent
cell walls 13 that define a plurality of tubular, in this case substantially cylindrical, channels
14 extending from the first panel sheet 11 towards the second panel sheet 12.

As is schematically illustrated in Fig. 2, the light-emitting panel 1 further
comprises a first two-dimensional light-source array, here in the form of a first LED grid 15,
and a second two-dimensional light-source array, here in the form of a second LED grid 16.

The first LED grid 15 (as well as the second LED grid 16) is provided in the
form of an open grid of metal wires 17a-c with a first set of LEDs 18a-b electrically and
mechanically connected to the adjacent first 17a and second 17b metal wires and a second set
of LEDs 19a-b electrically and mechanically connected to the adjacent second 17b and third
17¢ metal wires. Hereby, application of a voltage between, for example, the first 17a and the
third 17¢ metal wires results in light being emitted by the LEDs 18a-b connected between the
first 17a and second 17b metal wires as well as by the LEDs 19a-b connected between the
second 17b and the third 17¢ metal wires. It should be noted that the above is a simplified
description of a portion of the first LED grid 15 (the second LED grid 16), and that the LED
grid 15, in a real application, will typically comprise several additional metal wires and a
larger number of LEDs connected to adjacent ones of the metal wires. The function and
realization of such an LED grid should, however, be straight-forward to those of ordinary
skill in the art based on the description provided above.

In addition, as is also schematically indicated in Fig. 2, each of the first panel
sheet 11 and the second panel sheet 12 is perforated by through holes 20 to achieve acoustic
damping.

In this exemplary embodiment, the first LED grid 15 is integrated in the first
panel sheet 11 and the second LED grid 16 is integrated in the second panel sheet 12. This
will be described in greater detail below with reference to Fig. 3, which is a cross-section

view of the light-emitting panel 1 in Fig. 2.



WO 2013/035016 PCT/IB2012/054435
8

With reference to Fig. 3, each of the first panel sheet 11 and the second panel
sheet 12 comprises a pair of layers, between which the first LED grid 15 and the second LED
grid 16, respectively is laminated. The first panel sheet 11 thus comprises (the second panel
sheet is configured in the same way) a first optically transparent layer 21 and a second
optically transparent layer 22 and the first LED grid 15 sandwiched between the first
optically transparent layer 21 and the second optically transparent layer 22. The first 21 and
second 22 optically transparent layers are laminated together so that a composite panel sheet
is formed, in which the first LED grid 15 is enclosed. The LEDs 18a-c in the first LED grid
15 are arranged to emit light into the tubular channels 14 of the cellular support panel 10, that
is, towards the right in Fig. 3, and the LEDs in the second LED grid 16 are also arranged to
emit light into the tubular channels of the cellular support panel 10, that is, towards the left in
Fig. 3.

Some further example embodiments of the light-emitting panel 1 in Fig. 1 will
now be described with reference to Figs. 4a-d. The description is mainly provided in terms of
differences between the embodiment of Figs. 2 and 3 and the embodiments that are
schematically illustrated in Figs. 4a-d, respectively.

In the embodiment of Fig. 4a, the light-emitting panel 1 comprises a single
LED grid 24 that is attached to the outside of the first panel sheet 11 instead of being
integrated in the first panel sheet 11.

The light-emitting panel 1 according to the embodiment of Fig. 4b comprises
first 15 and second 16 LED grids that are attached to the inside (the side facing the cellular
support structure 10) of the first 11 and second 12 panel sheets, respectively.

According to the embodiment of Fig. 4c, the LEDs in the LED grid 15 are
tilted so that the optical axes of the LEDs become tilted towards respective channel walls 13.

Finally, according to the embodiment in Fig. 4d, the light-emitting panel 1
comprises a first cellular support panel 25 and a second cellular support panel 26 sandwiched
between the first 11 and second 12 panel sheets. Between the first 25 and second 26 cellular
support panels, an LED grid 27 is arranged. As is schematically indicated in Fig. 4d, the LED
grid 27 comprises a first set 28 of LEDs arranged to emit light through the channels of the
first cellular support panel 25 and a second set 29 of LEDs arranged to emit light through the
channels of the second cellular support panel 26.

Additionally, variations to the disclosed embodiments can be understood and
effected by the skilled person in practicing the claimed invention, from a study of the

drawings, the disclosure, and the appended claims. For example, one or both of the first and
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second panel sheets may be microstructured and/or may be coated with a wavelength
converting material, such as organic or inorganic phosphors. Moreover, any one or both of
the first panel sheet and the second panel sheet may be partially reflective, for example
having a pattern with portions that transmit light and portions that reflect light. This may
improve the uniformity of light emitted by the light-emitting panel.

In the claims, the word “comprising” does not exclude other elements or steps,
and the indefinite article “a” or “an” does not exclude a plurality. The mere fact that certain

measures are recited in mutually different dependent claims does not indicate that a

combination of these measured cannot be used to advantage.
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CLAIMS:

1. A light-emitting panel (1) comprising:
- a first panel sheet (11), the first panel sheet being optically transparent;
- a second panel sheet (12); and
- a cellular support panel (10) sandwiched between the first panel sheet and the
second panel sheet,
- the cellular support panel comprising optically transparent cell walls (13)
defining a plurality of tubular channels (14) extending from the first panel sheet towards the
second panel sheet,

wherein the light-emitting panel (1) further comprises a two-dimensional light-
source array (15; 16; 24; 27) comprising a plurality of light-sources (18a-b; 19a-b) each being

arranged to emit light into at least one of the tubular channels of the cellular support panel.

2. The light-emitting panel (1) according to claim 1, wherein the two-
dimensional light-source array (15; 16; 24; 27) is an open grid of LEDs that is attached to a
first side of the cellular support panel, the LEDs being arranged to emit light into the tubular
channels of the cellular support panel so that the light travels from the first side to a second

side of the cellular support panel.

3. The light-emitting panel (1) according to claim 1 or 2, wherein the two-
dimensional light-source array (15; 16; 24; 27) comprises:

- a plurality of metal wires (17a-c) defining a grid with nodes; and

- a plurality of solid-state light-sources (18a-b; 19a-b), each being arranged at a
respective one of the nodes and electrically and mechanically connected to two adjacent

metal wires of the plurality of metal wires.

4. The light-emitting panel (1) according to any one of the preceding claims,
wherein at least one of the first panel sheet (11) and the second panel sheet (12) comprises a

plurality of through-holes (20).
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5. The light-emitting panel (1) according to any one of the preceding claims,

wherein the second panel sheet (12) is optically transparent.

6. The light-emitting panel (1) according to any one of the preceding claims,
wherein the plurality of light-sources comprises a first set of light-sources (28) arranged to
emit light towards the first panel sheet (11) and a second set of light-sources (29) arranged to
emit light towards the second panel sheet (12).

7. The light-emitting panel (1) according to any one of the preceding claims,
wherein the light-emitting panel comprises a first two-dimensional light-source array (16)
comprising a plurality of light-sources arranged to emit light through the tubular channels
(14) towards the first panel sheet (11) and a second two-dimensional array (15) arranged to

emit light through the tubular channels towards the second panel sheet (12).

8. The light-emitting panel (1) according to any one of the preceding claims,
wherein the two-dimensional light-source array (15; 16; 27) is sandwiched between the first

panel sheet (11) and the second panel sheet (12).

9. The light-emitting panel (1) according to any one of the preceding claims,
wherein the second panel sheet (12) comprises a first optically transparent
layer and a second layer, and
wherein the two-dimensional light-source array is sandwiched between the

first optically transparent layer and the second layer.

10. The light-emitting panel (1) according to any one of the preceding claims,
wherein the light-emitting panel comprises a first cellular support panel (25)
comprising optically transparent cell walls and a second cellular support panel (26)
comprising optically transparent cell walls, and
wherein the two-dimensional light-source array (27) is arranged between the

first cellular support panel and the second cellular support panel.

11. The light-emitting panel (1) according to any one of the preceding claims,
wherein each of the light-sources is configured to emit light along an optical axis that is tilted

towards a wall (13) of a corresponding one of the tubular channels (14).
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12. The light-emitting panel (1) according to any one of the preceding claims,
wherein the optically transparent cell walls (13) are curved in a cross-section of the cellular

support panel (10) parallel to the first panel sheet (11).

13. The light-emitting panel (1) according to any one of the preceding claims,

wherein the two-dimensional light-source array is a non-periodic array.

14. The light-emitting panel (1) according to any one of the preceding claims,
wherein at least one of the first panel sheet and the second panel sheet comprises wavelength

converting material.

15. The light-emitting panel (1) according to any one of the preceding claims,
wherein at least one of the first panel sheet and the second panel sheet is microstructured for

shaping light output by the light-sources.



WO 2013/035016

n;{i,,

0

Il

)

O
'11 ;{"" {,1“
l;',n'}i'

S

PCT/IB2012/054435

1/3

2b

Wil
ey
MY
iy

\




WO 2013/035016

2/3

PCT/IB2012/054435

18— JIT7 T
20 \_ | A e
e 22 S
_________________________ o

Fig. 3



WO 2013/035016 PCT/IB2012/054435

0 3/3 10

11\ Y 11\ s
\Fiij"’ 12 S NP

:::\:\::::::::: ::::\::::‘:::: /
20~ 14 13 20\ 14 ‘f\:_\:' 13
=1 / — 2 /
__________________ ﬂ— 15\ _________,ag__:_./
A :__}’:7 ____________
2471 T o
I ::::":::f’:’:::;

_____________________

77\ ~N—12

~~—12

_______________________________________________________________

_____________________




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2012/054435

A. CLASSIFICATION OF SUBJECT MATTER

INV.
ADD.

GO2B6/00

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

GOZ2B

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal, WPI Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

WO 2009/119476 Al (BROTHER IND LTD [JP];
IKEDA YUJI [JP]; HAYAKAWA KAZUHIRO [JP])
1 October 2009 (2009-10-01)

figures 4C-D, 5

figure 1

WO 03/083529 Al (TRINI CASTELLI CLINO
[IT]) 9 October 2003 (2003-10-09)

page 10, Tine 2 - line 23; figures 10-12
page 5, line 4 - page 10, Tine 1; figures

1-15

1-9

X JP 2006 285042 A (YAMAHA CORP)
19 October 2006 (2006-10-19)

figures 6, 7, 8A,

paragraph [0016] - paragraph [0021];
9

1,2,8,9,
15

_/__

Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

"A" document defining the general state of the art which is not considered
to be of particular relevance

"E" earlier application or patent but published on or after the international
filing date

"L" document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

"O" document referring to an oral disclosure, use, exhibition or other
means

"P" document published prior to the international filing date but later than
the priority date claimed

"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

"X" document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive
step when the document is taken alone

"Y" document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

"&" document member of the same patent family

Date of the actual completion of the international search

10 January 2013

Date of mailing of the international search report

18/01/2013

Name and mailing address of the ISA/

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,

Fax: (+31-70) 340-3016

Authorized officer

A. Jacobs

Form PCT/ISA/210 (second sheet) (April 2005)

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No

PCT/IB2012/054435

C(Continuation).

DOCUMENTS CONSIDERED TO BE RELEVANT

Category™

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

US 2010/124243 Al (HUSSELL CHRISTOPHER P
[US] ET AL) 20 May 2010 (2010-05-20)

paragraph [0051]; figure 15
paragraph [0054]

paragraph [0043] - paragraph [0044];
figure 5

figures 1-3, 10, 16

JP 2008 214966 A (SHOWA DENKO KK)

18 September 2008 (2008-09-18)

cited in the application

figures 6-9

figures 19-22

A
v OMN
e e
E= N e~
v e
=

(8)]

10

Form PCT/ISA/210 (col

ntinuation of second sheet) (April 2005)

page 2 of 2




INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/1B2012/054435
Patent document Publication Patent family Publication

cited in search report date member(s) date

WO 2009119476 Al 01-10-2009 JP 2009258656 A 05-11-2009
WO 2009119476 Al 01-10-2009

WO 03083529 Al 09-10-2003 AT 487956 T 15-11-2010
AU 2003219065 Al 13-10-2003
CN 1643411 A 20-07-2005
EP 1488262 Al 22-12-2004
IT  MI20020655 Al 29-09-2003
JP 2005521993 A 21-07-2005
US 2005122716 Al 09-06-2005
WO 03083529 Al 09-10-2003

JP 2006285042 A 19-10-2006  NONE

US 2010124243 Al 20-05-2010  CN 102282417 A 14-12-2011
EP 2356375 Al 17-08-2011
JP 2012509578 A 19-04-2012
KR 20110092313 A 17-08-2011
US 2010124243 Al 20-05-2010
US 2012007492 Al 12-01-2012
WO 2010059456 Al 27-05-2010

JP 2008214966 A 18-09-2008  JP 4960727 B2 27-06-2012
JP 2008214966 A 18-09-2008

Form PCT/ISA/210 (patent family annex) (April 2005)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - claims
	Page 13 - claims
	Page 14 - claims
	Page 15 - drawings
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - wo-search-report
	Page 19 - wo-search-report
	Page 20 - wo-search-report

