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METHOD OF FORMING STRUCTURED MICRODOTS
FIELD OF THE INVENTION

This invention relates in general to flexographic printing and in

particular to using microdots for plate registration.
BACKGROUND OF THE INVENTION

The flexographic industry has developed over the years from hand
carved rubber plates with no expectations of register control between colors, to
use of a photopolymer plate 100, shown in FIG. 1, supported by a polymer sheet
101 to provide dimensional stability and allow registration between colors.

Flexographic printing was the least of the print processes in terms
of capabilities and the lowest cost compared to the traditional offset, letterpress
and rotogravure printing processes used for package printing. Since the
introduction of the photopolymer plate making systems, the growth in use of
flexography has been significant, becoming the largest printing process used in
packaging, and in some regions, like North America gaining over 80 percent of
market share.

Throughout the development process, registration systems have
steadily improved as the flexographic printing process has improved. The
flexographic plate is selectively exposed to ultra violet light and unwanted arcas
washed away leaving a raised printing surface 103, shown in FIG. 2. Exposed
photopolymer 102 with a lower floor level 104 that does not print, is separated by
a displacement called the relief height 105, hence flexography is a relief printing
process. The vast majority of the flexographic plates manufactured today are in
sheet format, and are attached to a printing cylinder or sleeve 107, shown in FIG.
3, in register, using highly engineered double sided sticky back tape 106 with
specific adhesion and compressibility properties for best print quality or
productivity or both.

The plates 110, shown in FIG. 4, all have some form of register
mark 111 and 112 on each side of the plate to allow easier plate to plate
registration so that minimal time is spent in registration on press setup and
optimum image quality is achieved. Over the years the types of register marks

have progressed as mounting systems and methods have advanced. Originally the
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register marks 111 and 112 shown in FIG. 4, were large cross hairs for register on
press. Placing the plates was a highly skilled process and often resulted in mis-
register for at least one of the colors.

To enable greater productivity and accuracy, video mounting
systems were developed, shown in FIG. 5. Two or more cameras 121, 123, were
positioned on a frame 120, relative to a cylinder, for mounting the plate cylinder
or sleeve 107, with focal points 122 and 124 on the surface of the cylinder or
sleeve. The cameras were adjusted laterally 125 for the first plate and aligned
with the plate cylinder or sleeve 107. Mounting tape is applied, and the plate is
positioned above the plate cylinder or sleeve, shown in FIG. 6, with minor
adjustments 126 to match the register marker 111 and 112, before fixing the
cameras 121 and 123 in place. The plate is then affixed to the mounting tape 106
and the plate is imaged. Additional plates are mounted without adjustment of the
camera position, as shown in FIG. 7, for accurate plate to plate location.

As demand for flexographic printing process grows, it is moving to
process printing, that is, building images and colors out of four (CMYK), six, or
seven process colors. It is important for process printing that the colors are in
accurate registration to each other. With the printed dots being as small as 10-20
microns, any shift in registration can cause color shifts, image errors, or
interference patterns with a negative impact on the final image. This has driven
the industry to smaller register marks, shown in FIG. 8, with the large manual
cross hairs 130, moving to smaller cross hairs 131 for video mounting, and then
microdots 132.

As applications for functional printing develop for very small lines
and circuits as small as five microns in width, and the need for accurate layer to
layer registration, on printing register, and the mounting of the plates accurately
on the print cylinders and sleeves increases, there is a further need for
improvement in microdots. The current state of the art is to place 2 or more
microdots on each of the plates, 115, 116 , shown in FIG. 9, and use video
mounting systems to locate and position the plate manually or automatically,
shown in FIG. 10, and then fix the plates in place on engineered double sided

mounting tape on the sleeve or cylinder.
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Current microdots are typically 200 — 250 microns in size. A
recent publication, U.S. Publication No. 2011/0265676, describes a registration
system employing a scattered microdot pattern with each dot about 200 microns.
Such large dots are objectionable when visible in the printed product. Smaller
registration features are desired to ensure invisibility. In the printing of functional
materials, such as electronic circuits, component sizes of five microns or less are
desirable. When printing multiple layers, registration accuracy must be improved.

Traditionally the size of the microdots in flexo is limited to the size
of a separate stand alone dot made of a group of pixels that can be consistently
and independently formed on the plate. These are described as the minimum
isolated dot size. In the majority of the flexoplate market this is presently between
120 and 250 microns.

Traditional digital flexo imaging technology uses Gaussian lasers,
140, shown in FIG. 11, versus the proposed technology using SQUAREspot
imaging 141. The traditional Gaussian imaging produces an error in imaging 142,
shown in FIG. 12, that limits the capabilities of imaging and image transfer, unlike
the SQUARESspot imaging 143. This invention uses the exact reproduction of the
original digital data 150, shown in FIG. 13A, on the thermal imaging layer 151,
shown in FIG. 13B, and to the final plate 152, shown in FIG. 13C, as shown in the
photograph in 153 in FIG. 14.

SUMMARY OF THE INVENTION

Briefly, according to one aspect of the present invention a method
of making microdots for printing plate registration includes forming a first
plurality of square spots less than or equal to 11 microns, 156. A first group of the
first plurality of square spots 157 is formed in a first pattern and the first pattern is
less than or equal to 66 microns and comprises a first microdot.

The invention provides a shaped dot with an equivalent circular
diameter of about 33 to 66 microns on the printing plate surface 161, which is
significantly smaller than traditional microdots 160. The shaped spot comprises a
pattern of six or more square pixels each less than 11 microns edge length
arranged in a contiguous manner 170, shown in FIG. 17. In conjunction with a

machine vision system, the shaped spot provides registration information in two

PCT/US2013/059844
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dimensions 171 for aligning the two or more printing plates for a multicolor or
multilayer print. The structure of the patterns allows greater accuracy of register,
providing specific points of reference and a smaller scale. This also allow
directional confirmation to ensure the plate is correctly aligned 171, 172 and not
rotated or inverted 173, 174. The combination of pixels allows greater resolution
and accuracy going forward, especially with high resolution or automated
mounting systems. Alternatively, structured microdots could be applicable, as
shown in FIGS. 18, 19, and 20, Examples 1-20.

Pixel for pixel imaging allows the combination of unique patterns
of pixels or additional image components to make an identifier for brand owners,
180, shown in FIG. 21 and 181, shown in FIG. 22 for security functionality, to
identify the file preparer or printer at a micro level on the plate and on the print.

The invention and its objects and advantages will become more
apparent in the detailed description of the preferred embodiment presented below.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a plan view of prior art registration marks on a printing

plate.

FIG. 2 is a plan view of exposed and prepared photopolymer plate
for printing.

FIG. 3 is a plan view of mounted photopolymer plate ready for
printing.

FIG. 4 is a plan view of simple cross hair register marks on the two
sides of the printing plate for manual register alignment on press.

FIG. 5 is a plan view of video mounting camera are aligned relative
to first print cylinder or sleeve.

FIG. 6 is a plan view of a plate aligned using video mounting
camera for first plate to first print cylinder or sleeve.

FIG. 7 is a plan view of a plate aligned using fixed video mounting
camera positions for additional plates relative to print cylinder or sleeve.

FIG. 8 is a progression from large pairs of manual mounting marks,

to smaller video camera marks and microdots.
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FIG. 9 is a plan view of a plate showing pair of microdot register
marks on the plate.

FIG. 10 is a plan view of a plate aligned using fixed video
mounting camera positions for additional plates relative to print cylinder or sleeve.

FIG. 11 is a schematic of two existing laser imaging technologies.

FIG. 12 is a schematic of imaging characteristics of two existing
laser imaging technologies.

FIGS. 13A-13C are representations of pixel for pixel imaging with
a square spot imaging system.

FIG. 14 is a photographic reproduction of a Kodak Flexcel NX
plate, retaining pixel for pixel the original digital data in imaging.

FIG. 15 is a schematic showing forming of a first plurality as a
pixel and multiple pluralities as dot.

FIG. 16 illustrates the scale reduction for traditional microdot to
proposed structured microdot size.

FIG. 17 shows a primary structured microdot.

FIG. 18 shows an alternative version of the structured microdots
built from individual square pixels.

FIG. 19 shows an alternative versions of the structured microdots
built from individual square pixels.

FIG. 20 shows an alternative versions of the structured microdots
built from individual square pixels.

FIG. 21 shows additional structured microdots around for security
or identification marker features.

FIG. 22 shows a combination of positions for identification or
security marker features.

DETAILED DESCRIPTION OF THE INVENTION

The present invention will be directed in particular to clements
forming part of or in cooperation more directly with the apparatus in accordance
with the present invention. It is to be understood that elements not specifically

shown or described may take various forms well known to those skilled in the art.
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FIG. 5 shows a video camera mounting for a device consisting of
two cameras 121, 123 connected to the display. The cameras provide a point of
reference in the direction of the cylinder 107 and allow adjustment on the first
plate 110, shown in FIG. 6, so the register mark for each side of the plate 111,

5 112, often still small crosses, are in the camera center. The cameras are locked in
position for cach following plate to allow register.

Referring to FIG. 10, some brand owners and packaging buyers
objected to relatively large register marks in the artwork, especially as the
capabilitics and expectations for flexographic printing improved, so a less obvious

10 register locator was needed. The new registration system suggested was a
“microdot” 115, 116, which used isolated dots in the plate to provide the register
mark, for use with video mounting systems. The microdot provided register
control and a reduced impact on the final print.

A limitation of flexographic plate making with the existing plate

15  manufacturers at the time was a minimum size for an isolated dot, which was 200-
250 microns in size due to the manufacturing constraints. A smaller dot would
not hold on the plate. (The standard industry specification today for the microdot
size 18 200-250 microns in diameter.)

The flexographic printing industry is now capable of matching or

20  beating competitive printing processes in terms of print capabilities for resolution,
density, and production speeds. It is now normal for flexographic printing to use
process printing to build colors out of two or more screens instead of traditional
spot colors, raising the flexographic printing capabilities even further. One issue
in the transition from single spot colors to process printing, is that the demands on

25  holding register are more critical than ever, with mis-register between two or more
colors potentially causing a shift in the color and visible print defects.

Process printing today uses minimum dot sizes of 10-30 microns
depending on application and print capabilities, so the use of a standard 200
micron registration mark is large and causes severe challenges on registration as

30  print capabilities and expectations continue to rise.

Video mounting equipment has been improving significantly for

manual and automatic registration control, yet registration remains controlled by a
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general 200 micron round dot, limited by the minimum isolated dot capabilities of
traditional plate making.

All traditional lasers, see FIG. 11, 140, used for imaging of digital
flexographic plate or film, use a round laser beam of Gaussian format, which has
high power in the center and low power at the edges. The result is an inability to
image the square pixels of a digital file accurately, with an imaging error in all
cases. See FIG. 12.

Square spot imaging systems such as Kodak Flexcel NX, image
flexographic plates, as shown in FIG. 11, to a thermal imaging layer (TIL), which
is laminated to the flexographic plate. A pixel for pixel image transfer 150, 151,
and 152 is created as shown in FIG. 13. This results in an imaged plate 153 which
retains pixel to pixel integrity as shown in FIG. 14.

The structured microdot solution 154 allows a much higher level of
process printing to be used because of the benefits of imaging accuracy. See FIG.
15. With the improvement in pixel for pixel imaging also came a smaller
minimum isolated dot size of 50 microns, further increasing capabilities.

In March 2012 a panel of industry speakers at the FFTA Forum in
San Antonio stated that “flexographic printing can match or better offset and
rotogravure printing on all items, except register, and this remains the greatest
limitation for process printing in flexography.” The current microdots used in
flexographic printing are limited to 200 microns in size by the minimum isolated
dots capabilities of the plates, while the structured microdot solution can form 50
microns minimum isolated dots.

Current microdots are basically round dots of photopolymer
without shape or structure to provide data other than basic location. The present
invention uses the pixel for pixel imaging capabilities of the structured microdot
system to produce a new structured microdot to supply greater accuracy in
register, but also to provide additional data in terms of plate position, direction,
and inversion.

The present invention uses structured microdots that are 66
microns or less in dimension, and are a combination or a serics of imaged pixels to

produce a structured shape allowing straight edges for register along with image
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components that will indicate direction, rotation, or inversion issues, for use with
manual or automatic video mounting systems. The present invention allows use
of a single pair of microdots on cither side of the plate, as shown in FIG. 9.
Patterns of microdots in the image area allows for on-press monitoring of register
and automatic adjustments, such as U.S. Publication No. 2011/0265676.

The present invention provides a smaller microdot compared to the
prior art, with clear structure. See FIGS. 16 and 17. This provides clear benefits
in the capabilities to achieve better accuracy in register.

There are several options for the structured microdot as shown in
FIGS. 18, 19, and 20. One embodiment of a structured register microdot is shown
in FIG. 17 with 6 x 6 pixel outer structure to provide large scale register with
straight edges for maximum reference.

The inner section provides the ability to register to an even finer
level with suitable equipment, or for more challenging demands. The inner
section also provides a clear indication if the plate is rotated or inverted, and can
act as a check point to ensure the plate is mounted in the correct orientation.
These features combine to enhance the register capabilities of the flexographic
plate system in mounting before coming to the printing press, allowing reduced
adjustments on press, greater image accuracy, and production efficiencies.

The benefits of using structured microdots for the flexographic
printing industry have enhanced benefits for specific markets. For example,
moving from a broad round microdot with no straight edges or corners, to a
structure in the present invention, with right angle corners, provides benefits in
registration measurement and control. Reducing the size of the microdot from
200 microns to the structure microdot of 66 microns or less also provides a
significant opportunity to reduce registration errors and increase accuracy.

Changing from traditional Gaussian imaging with or without
oxygen inhibition in plate making, with its inherent errors in size and variability,
to pixel for pixel imaging accuracy, enhances register capabilities and reduces
significantly the plate making tolerances on the microdot and register accuracy. A
square outer structure with straight edges and a right angle corner also allows

greater accuracy in two perpendicular directions.
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Having an inner component allows higher accuracy on registration
if the application requires it. Having an inner structure that is not consistent in all
directions allows any rotation of the plate to be identified and rejected or
corrected, relevant to manual and automatic mounting systems. An inner structure
on the structured microdot, allows identification if the plate is inverted with the
non-imaged side up instead of down, which is particularly useful when using
automatic mounting systems.

Functional printing applications tend to rely on the printing of lines
and circuits more than dots and process on the final substrate. There exists a need
to obtain the highest level of accuracy in mounting relates to the need to print
circuits and lines of down to five microns in position to the next conductive or
resistive material, and achieve the required electronic conductive or resistive
properties and circuit function.

When printing, a 200 micron microdot is too large to truly provide
the tolerances required. The reduction in size and increase in accuracy for the
structured microdot suits the demands of industry and the inner structure allows
the highest level of accuracy, especially with automated mounting systems. The
clear and immediate identification of any rotation and inversion of the plate is
important where the layers of the circuits and their direction may not be obvious,
and costs in the components mean errors are extremely expensive

Although all of the applications of the structured microdot have
focused on registration benefits, in the discussion above there are also
opportunities to utilize the structured microdot in new ways when it is printed.
One opportunity 18 in covert security to identify the pre-press provider, printer, or
both, which is especially uscful for brands that use several prepress and printers
for the same product range.

The use of the microdot for a covert security feature may be
feasible depending on the print and resolution capabilities of the flexo printing
process. In its simplest form it could be a series of 66 micron full blocks, half
blocks, and triangles in a sect combination in one or more of the eight possible

locations around the structured microdot. See FIGS. 21 and 22.
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The ability of the microdot to be used in a covert security manner,
with patterns only known or understood by the brand owners and their prepress
providers gives a strong tool for identification of illegal or incorrect actions. The
structured microdot, when using all security areas as solid blocks, similarly to the
areas shown in FIG. 21, is no larger in side to side dimension than that the existing
standard microdot at 200 microns. With the higher resolution capabilities of some
applications and printers, there is no reason why these security markers cannot be
more communicative and detailed. See FIG. 22. Overall it provides the brand
owners, pre-press provider, or printer with a new microscopic identifier
opportunity. These security features can be created out of a single color, or
combination of the process printing colors (CMYK) for further unique

combinations.

-10 -
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102
103
104
105
106
107
110
111
112
115
116
120
121
122
123
124
125
126
130
131
132
140
141
142
143
150

151

PARTS LIST
unexposed photopolymer
supporting polymer
exposed photopolymer
plate print surface
plate floor surface
plate relief height
double sided mounting tape
plate cylinder or sleeve
imaged printing plate ready for mounting
operator side cross hair register mark
machine side cross hair register mark
operator side microdot register mark
machine side microdot register mark
mounting camera frame
operator side mounting camera
operator side camera focus point
machine side mounting camera
machine side camera focus point
lateral adjustments for cameras for initial location control
fine lateral adjustments for cameras for final location control
original large register cross hairs for manual plate mounting
smaller register cross hairs for video plate mounting
microdots for smallest video plate mounting marks
Gaussian laser with round later beam technology
SQUARESspot laser with sharp square profile technology
Gaussian laser imaging with round laser beam technology
SQUARESspot laser imaging with sharp square profile technology
digital file ready for imaging showing individual pixels forming a
structured microdot
imaged thermal imaging laser showing retained digital data as pixels

forming a structured microdot

-11 -
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152

153
154
156
157
158
160
161

170
171

172
173
174
180

181

final Flexcel NX flexographic plate showing retained digital data to final
plate forming a structured microdot

plate of structured microdots

structured microdots

single plurality to form pixel

multiple pluralities to form structured dot

dots build to form required image structured microdot

scaled illustration of traditional microdot for comparison

scaled illustration of proposed structured microdot demonstrating size
reduction to enhance registration control

overall proposed structured microdot constructed out on individual pixels
outer square line provide scale at less than 66 microns, straight edges, right
angle corners to give maximum point of reference and register capabilities
inner block provides secondary reference point for finer register control
asymmetrical structure for inversion and rotation identification

further asymmetrical structure for inversion and rotation identification
eight additional structured microdot locations for potential security of
identification functions

additional various alternative structured microdots in locations 1, 2, and 8

for potential individual security or identification functions

-12 -
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CLAIMS:
1. A method of forming structured microdots on a printing
plate comprising:
forming a first plurality of square spots less than or equal to
5 11 microns;
wherein a first group of the first plurality of square spots is
formed in a first pattern; and
wherein the first pattern is less than or equal to 66 microns
and comprises a first microdot.
10
2. The method of claim 1 comprising:
forming a second plurality of square spots less than or equal
to 11 microns;
wherein a second group of the second plurality of square
15  spots is formed in a second pattern; and
wherein the second pattern is less than or equal to 66

microns and comprises a second microdot.

3. The method of claim 1 wherein the first microdot is formed

20 on a flexographic printing plate.

4, The method of claim 2 wherein the first and second

microdots are formed on different sides of a flexographic printing plate.

25 5. The method of claim 1 wherein a second group of the first

plurality of square spots is formed adjacent the first group.

6. The method of claim 5 wherein the first and second groups
are different colors.
30
7. The method of claim 5 wherein the first and second groups

are in contact.

-13 -
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g, The method of claim 2 wherein the first structured microdot

is asymmetrical.

9. The method of claim 8 wherein the first structured microdot

is asymmetrical in a horizontal and a vertical direction.

10.  The method of claim 1 wherein the first pattern is a

machine readable security code.

11. A method for registering printing plates comprising:
mounting first printing plate on a first cylindrical drum;
forming a first plurality of square spots less than or equal to
11 microns on the first printing plate;

wherein a first group of the first plurality of square spots is
formed in a first pattern;

wherein the first pattern is less than or equal to 66 microns
and comprises a first structured microdot;

mounting second printing plate on a second cylindrical
drum;

forming a second plurality of square spots less than or equal
to 11 microns on the second printing plate;

wherein a first group of the second plurality of square spots
is formed in a second pattern;

wherein the second pattern is less than or equal to 66
microns and comprises a second structured microdot;

printing the first structured microdot on a media with the
first printing plate;

printing the second structured microdot on the media with
the second printing plate;

acquiring an image of the first and second microdot; and

analyzing the image determine a registration correction.

-14 -



WO 2014/046984 PCT/US2013/059844

1/22

100
101

FIG. 1
(PRIOR ART)




WO 2014/046984 PCT/US2013/059844

2/22

1101

102

103
FIG. 2
(PRIOR ART)

105i 104



WO 2014/046984 PCT/US2013/059844

3/22

101
1106
1107

102

103
FIG. 3
(PRIOR ART)

105i 104



WO 2014/046984 PCT/US2013/059844

4/22

_|__/112

FIG. 4
(PRIOR ART)

111/;|-

110 —




PCT/US2013/059844

WO 2014/046984

5/22

(1MV HOIMd)

G Old

20} ——]

ve h\

Gcl

ECl—] <«

Gcl

/ 2zl

(X4

4



PCT/US2013/059844

WO 2014/046984

6/22

(1MV HOIMd)

9 OId 0L
\ Py
201 —] P
N:\\\\.m. ._.\
d AN
) I I
e “ “ /N&
L 9z1 9z) _
£21 —_ T.W M|¢ P

4



WO 2014/046984 PCT/US2013/059844

7/22

107

123
/124

/
' | __1—112
1

FIG. 7
(PRIOR ART)

120\

110/

I
12177
e

122
111



WO 2014/046984 PCT/US2013/059844

8/22

132

130



WO 2014/046984 PCT/US2013/059844

9/22

™~ 116

FIG. 9
(PRIOR ART)

110 —
115



PCT/US2013/059844

WO 2014/046984

10/22

(1Y HOIMd)

0L 'OIid / 0L
o) P
mt\\\\\m ”\
\\ I I
bzl | m / )
I I
€21~ L

0cl



WO 2014/046984 PCT/US2013/059844

11/22

SQUAREspot Laser

FIG. 11




PCT/US2013/059844

WO 2014/046984

12/22

¢l Old

r

JaseT jods3yvNos

pub 1dp 00¥2

4

I« !

f SUOIOIW 90

-~

lase uejssneg) [euoljiped]
pub 1dp 00r2

(%06G) 31v1d NO
10d INOLATVH
Zrl

d1O WOYHH LOdS H3SV1

>

f SUCIOIW G| ~



PCT/US2013/059844

WO 2014/046984

13/22

€L Old

3

g€l Old
3

Gl

vE€L Old

05}



PCT/US2013/059844

WO 2014/046984

14/22

viL Old

v1:6€:01 Wil ¥1GG = "ON ojoyd ww gl = dm — Bepy

8002 100 € :9¥ed 23S =V [eubig M 00°€ = LH3 wripz X 08¢ =

. - -
. 31} 6OP OF - SI0P %0}

Hmmh



PCT/US2013/059844

WO 2014/046984

15/22

GL Old

3

961



WO 2014/046984 PCT/US2013/059844

16/22

161

FIG. 16




WO 2014/046984 PCT/US2013/059844

17/22

™
N
e

FIG. 17

170
\
171



PCT/US2013/059844

WO 2014/046984

18/22

8 F1dWVX3

v A1dWV XS

8L "Old

2 F1dNVXT

€ F1dNVv X3

9 F1dNVX3

¢ I 1dWVXT

G F1dNVX3

b F1dWVXE




PCT/US2013/059844

WO 2014/046984

19/22

vl F1dNVXT

b F1dWVXE

6/ Old

€L FT1dNVX3

0L F1dNVX3

¢l F1dWVXT

6 F1dNVX3




PCT/US2013/059844

WO 2014/046984

20/22

0¢ F1dNWVvX3

L1 F1dWVX3

0¢ Old

6L FTdWNVXT

91 F1dNWVvX3

8L F1dNWvX3

Gl F1dNVXT




WO 2014/046984 PCT/US2013/059844

21/22

(=)
N
e

FIG. 21

180~



WO 2014/046984 PCT/US2013/059844

22/22

(=)
N
R

FIG. 22

181
~



INTERNATIONAL SEARCH REPORT

International application No

PCT/US2013/059844

A. CLASSIFICATION OF SUBJECT MATTER

INV. B41C1/00 B41F13/12
ADD. B41C1/05 B41M1/04 B41M3/14

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)

B41C B41M BAlF

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

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ | Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

A US 2011/265676 Al (GOLAN SHAHAR [IL] ET 1-11
AL) 3 November 2011 (2011-11-03)
cited in the application

abstract

paragraph [0032] - paragraph [0051];
figures 3A-3D, 4A-4C

A US 2012/210895 Al (LODDENKOETTER MANFRED 1-11
[DE]) 23 August 2012 (2012-08-23)
abstract

paragraphs [0045], [0046]; figure 5

D Further documents are listed in the continuation of Box C. See patent family annex.

* Special categories of cited documents : . . . . L
"T" later document published after the international filing date or priority
date and not in conflict with the application but cited to understand

"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published on or after the international "X" document of particular relevance; the claimed invention cannot be

filing date considered novel or cannot be considered to involve an inventive
"L" document which may throw doubts on priority claim(s) or which is step when the document is taken alone
cited to establish the publication date of another citation or other

. e "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified)

considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one or more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

21 January 2014 31/01/2014

Name and mailing address of the ISA/ Authorized officer

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

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

Fax: (+31-70) 340-3016 Voge], Thomas

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



INTERNATIONAL SEARCH REPORT

Information on patent family members

International application No

PCT/US2013/059844
Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2011265676 Al 03-11-2011 EP 2384889 Al 09-11-2011
US 2011265676 Al 03-11-2011
US 2012210895 Al 23-08-2012 DE 102009046566 Al 12-05-2011
EP 2498991 Al 19-09-2012
US 2012210895 Al 23-08-2012
WO 2011058074 Al 19-05-2011

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 - description
	Page 13 - description
	Page 14 - description
	Page 15 - claims
	Page 16 - claims
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - drawings
	Page 36 - drawings
	Page 37 - drawings
	Page 38 - drawings
	Page 39 - wo-search-report
	Page 40 - wo-search-report

