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Patent Data Mining for Flexographic Printing Technology Application
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ABSTRACT: The paper aims to study the evolution path and R & D hotspots of flexographic printing technology. The
patent data was measured and visualized by CiteSpace with patents related to flexographic printing technology collected
in Derwent Innovation Index (DII) as data sources. This paper drew a map of research and development hotspots and
frontiers of flexographic printing technology, and identified the hotspots and frontiers of flexographic printing technology
with word frequency detection technology provided by CiteSpace software. Through clustering, it can be found that the
patent literature mainly focused on the production of printing plate, printing ink, printing equipment and flexible printing
electronics and other fields. The research initially focused the field of ink and inkjet printing for flexible printing, fol-
lowed by plate-making. In the next few years, new research hotspots emerged, such as control systems, touch screens,
sheet feeding and binding, around various parts of the printing equipment. The flexographic printing technology based on
patent knowledge map analysis can be applied to the knowledge management process, providing decision-making basis

and technical support for flexographic industry to explore the frontiers of disciplines and provide knowledge services.
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Fig.1 Derwent's manual code co-existing network graph of flexographic printing patent
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Tab.1 Derent's manual code for the top 20 frequency tags
Centrality Year MC Translation
379 0.12 2008 G02-A04A Printing and writing inks
212 0.16 2008 G05-A02 Letterpress and deep relief printing plates
211 0.04 2008 A12-W07B Lithographic printing plates produced (electro)photographically
206 0.11 2008 Al11-B05 Coating
202 0.1 2008 A12-WO07D Printing inks
177 0.36 2008 Al11-C02B Crosslinking with irradiation
174 0.2 2008 A12-L02B1 Compositions for making printing plates
162 0.07 2009 S06-G Ink-Jet Image Production
157 0.53 2008 GO05-F03 Ink jets/ink jet printing
152 0.2 2008 G06-D05 Production of printing plates
150 0.25 2008 G02-A04B Dyes and pigments for inks, crayons
136 0.02 2008 A12-WO7F Other printing equipment/processes
129 0 2008 G05-A01 Lithographic (planographic) printing plates
122 0.17 2008 GOS5-F Other printing materials and processes
120 0.05 2008 A11-CO04A Surface treatment - painting, printing
106 0.09 2008 A08-CO1 gé;);rsrigi(?rgsénveliﬁnlsers, accelerators and activators for addition
105 0.31 2009 S06-K01A Full colour
105 0.11 2009 A08-502 Solvents; swelling agents
94 0.01 2008 S06-C03 Printing, press control
93 0.02 2008 S06-C03A Printing - control
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#7 servo motor

#8 decorating apparatu

#9 silver nanoparticle

#4 organic field-effect transistor

#2 deformable polymer material

#0 photosensitive resin composition

#1 coating composition

#3 drying device

#5 water-based printing ink

#6 forming touchscreen display
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Fig.2 Derwent’s manual code co-occurrence clustering for flexographic printing technology
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Tab.2 Clustering information

HESY BP0 RS E e W <) SE

Cluster Si Silhou- Mean Top Terms Top Terms Terms
ID 7€ ette ( Year ) (LS1) ( Log-likelihood ratio ) ( mutual information )
photosensitive resin composition . . .
. . o X having radically-polymerizable
imaging; printing  (5279.9, 1.0E-4); coating compo- doubli bond (5y1 15)), }s]econd ox-
0 20 0.845 2009 layer; top surface; sition (4526.44, 1.0E-4); flexo- d ol ) f’
imaging system; graphic printing plate (4255.33, ?50 sles).p:(;t'lc firfur acietiarsaz 5.15):
1.0E-4); .15); adjusting position (5.15);
. ) coatmg.compos1t1on‘ (46.70'.77’ having radically-polymerizable
pigment; aqueous  1.0E-4); flexographic printing double bond (3.29); second ex-
1 17 0.794 2011  flexographic ink  plate (3851.02, 1.0E-4); photo- LT
S " . " posed particle surface area
composition; sensitive resin composition (3.29); adjusting position (3.29);
(3268.14, 1.0E-4); %), aqyusting p <7
flexible media; deformable polymer material having radically-polymerizable
) 13 0784 2009 printing machine; (1689.39, 1.0E-4); fabric article ~ double bond (1.29); second ex-
’ optical displace-  (1652.58, 1.0E-4); printing roller posed particle surface area
ment sensor; (1517.72, 1.0E-4); (1.29); adjusting position (1.29);
image; formin, . . having radically-polymerizable
repr%)ducible iI%l- drying device (2433.94, 1.0E-4); doubli bond (OySE)' }s,econd ex-
3 11 0.775 2010 R inkjet printer (1726.94, 1.0E-4); Lo
age; ejecting ink screen roller (1704.22, 1.0E-4); posed particle surface area
repellant; B > (0.87); adjusting position (0.87);
organic field-effect transistor
packaging paper; glrozili Sh’ l}iggﬁi)t;ﬁ?n:ﬁg;ng inner surface (0.06); single pro-
4 9 0.864 2015  coating; seals; & & . & dI6 cess packaging (0.06); using heat
inner surface; (1092.15, 1.0E-4); organic (0.06);
’ thin-film transistor (1092.15, T
1.0E-4);
resin; modular Y?ﬁg:‘;?seﬁ p{g::g%;ilz (354}'1?3’ silicon liner (0.04); laminating
5 7 0.863 2014  structure; sealing . 'k - POy . grap coated silicon liner (0.04); sensi-
label: in (753.21, 1.0E-4); resin emul- tive label (0.04):
’ sion (585.35, 1.0E-4); T
forming touchscreen display L
) . flexographic printing plate
article; instrument; (16.9'.56’ 1.0E-4); applying com- (0.01); adjusting position (0.01);
6 2 ! 2015 features; position (169.56, 1.0E-4); con- touch screen (0.01); performing
’ taining photocurable acrylate vision-guided a'lign’ment (0.01):
(169.56, 1.0E-4); P
base layer; surface; servo motor (140.65, 1.0E-4); ﬂexog.raphlc printing platg
7 ) 1 2016 heat radiator mate- synchronous belt (140.65, (0.01); photosensitive resin
rial: 1.0E-4); printing roller shaft composition (0.01); original
’ (140.65, 1.0E-4); plate (0.01);
decorating apparatu (190.94, S
decorating prod- 1.0E-4); decorating product &eg??ai};ﬁ)E;I;E?Vgeprleastien
8 1 0 2008  uct; decorating (190.94, 1.0E-4); transflective 1), P e
A o . ) composition (0.01); original
apparatus; objects; liquid crystal display device Jate (0.01):
(136.27, 1.0E-4); P S
e silver nanoparticle (157.78, flexographic printing plate
stabll.lzer, copol- 1.0E-4); screen ink (129.06, (0.01); photosensitive resin
9 1 0 2014  ymer; electropho-

retic devices;

1.0E-4); aminomethylsilane vis-
cosifier (129.06, 1.0E-4);

composition (0.01); original
plate (0.01);
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3 Cluster #0

Tab.3 List of the most active patents for manual code tagged in Cluster #0

Coverage Author and Year

Patent

SUGASAKI A
0.45 (2010)
04 BROWN DE
: (2010)
04  FOHRENKAMM
: EA (2010)

0.4 KITANI Y (2010)

035  ARAKIY (2010)

0.35

0.35  INOUE D (2010)

KAWASHIMA T

BEREZIN O
(2010)

composition useful for laser engraving comprises compound having hydrolyzable silyl/silanol
group and binder polymer having functional group capable of forming crosslinked structure by
reacting with hydrolyzable silyl/silanol group.

making a relief image, comprises forming mask image by forming exposed and non-exposed
regions in imaged film, transferring the mask image to radiation-sensitive element, and exposing
the radiation-sensitive element to curing radiation.

flexographic relief printing plate processing solution used for photopolymer compositions, com-
prises diisopropylbenzene, and organic co-solvent(s), at least one of which is an aliphatic dibasic
acid ester.

photosensitive resin composition for flexographic printing plate, contains hydrophilic polymer
and hydrophobic polymer containing polybutadiene, acrylonitrile-butadiene copolymer and me-
thyl methacrylate copolymer.

photosensitive resin composition for printing plate, contains hydrophilic copolymer formed by
emulsion polymerization using reactive emulsifying agent, thermoplastic elastomer, photopoly-
merizable unsaturated monomer and photoinitiator.

uv photo-mask producing process, involves performing direct printing process on photo-polymeric
surface to affect immobilization of ink droplets as ink dots to form pattern on top of surface.
photosensitive resin composition used for printing original plate for flexographic printing plate,
comprises water dispersion latex, rubber, surfactant, photopolymerizable monomer and photoiniti-
ator.

making relief printing plate useful for printing in e.g. flexographic printer involves la-

0.35 (2010) ser-engraving relief printing plate precursor formed of thermally crosslinkable resin composition.
035 MATSUBARA T block copolymer composition for flexographic plate, contains aromatic vinyl conjugated
) (2010) diene-aromatic vinyl block copolymers having preset content of aromatic vinyl monomer unit.
method for manufacturing flexographic printing plate, involves exposing photopolymerisable
SCHADEBRODT J L PR L SR SO .
0.35 (2010) relief layer to actinic light with high radiation intensity in initial stage and low radiation intensity
in successive stage.
HANNUM R preparation of composite printing form used for e.g. relief printing, comprises securing element
0.3 to carrier, imagewise exposing infrared sensitive layer, overall exposing element to actinic radia-
(2010) . .
tion through mask, and treating element.
OSHITA S JP curable resin composition for flexographic printing plate material, comprises acrylic type block
0.3 (2010) copolymer having weight average molecular weight in preset range, polymerization initiator and
polymerizable monomer.
4 20
Tab.4 MC translation of top 20 manual codes arranged by intensity
MC Burst Begin End MC Translation
G06-F03C 12.3747 2008 2009 Radiation-sensitive composition containing polymer
A11-CO1C 11.8995 2012 2013 Other bonding to make specific goods [exc. heat sealing, welding]
A12-W07C 10.5939 2008 2009 Other printing plates produced (electro)photographically [exc. lithographic]
S06-K02 8.9554 2015 2017 Sheet feeding
G02-A02C 8.9554 2015 2017 Paints, varnishes, lacquers based on acrylics [general]
S06-C02A 8.8139 2008 2009 Printing plate production
S06-K99C 8.81 2011 2012 Printer
S06-K07A 8.5762 2012 2017 General Control systems
S06-E04B1 7.8969 2015 2017 Composition of liquid developer
G06-G18 7.3503 2008 2010 Image formation by exposure to ionising radiation, light etc.
S06-G04 6.1682 2014 2017 Inkjet ink
A08-S02 5.9824 2015 2017 Solvents; swelling agents
G06-G17 5.8367 2008 2010 Development of photosensitive resin systems
A12-WO7F2 5.6231 2012 2013 Printing substrates
A12-W07D1 4.5471 2015 2017 Inkjet inks
S06-E03A2 4.4753 2014 2017 Light source type - LED
A04-HOOH 4.4753 2014 2017 General addition type resin
G06-F03D 4.148 2008 2010 Radiation-sensitive composition containing polymeric additives
A12-WO7A 3.4975 2010 2011 Printing plates produced non-photographically
A08-DO1 24621 2012 2013 Crosslinkers and accelerators for other polymers [exc. addition and eth-

ylenically unsatd. polymers] [general]
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Tab.5 MC translation of the first 20 manual codes in chronological order

MC Burst Begin End MC Translation

A12-W07C 10.5939 2008 2009 Other printing plates produced (electro)photographically [exc. lithographic]
G06-F03C 12.3747 2008 2009 Radiation-sensitive composition containing polymer
G06-F03D 4.148 2008 2010 Radiation-sensitive composition containing polymeric additives
S06-C02A 8.8139 2008 2009 Printing plate production
G06-G17 5.8367 2008 2010 Development of photosensitive resin systems
G06-G18 7.3503 2008 2010 Image formation by exposure to ionising radiation, light etc.
A12-WO07A 3.4975 2010 2011 Printing plates produced non-photographically
S06-K99C 8.81 2011 2012 Printer
A12-WO07F2 5.6231 2012 2013 Printing substrates

Crosslinkers and accelerators for other polymers [exc. addition and eth-
ylenically unsatd. polymers] [general]

S06-K07A 8.5762 2012 2017 General Control systems
Al11-C01C 11.8995 2012 2013 Other bonding to make specific goods [exc. heat sealing, welding]
S06-E03A2 4.4753 2014 2017 Light source type - LED

A08-D01 2.4621 2012 2013

A04-HOOH 4.4753 2014 2017 General addition type resin

S06-G04 6.1682 2014 2017 Inkjet ink
S06-E04B1 7.8969 2015 2017 Composition of liquid developer
S06-K02 8.9554 2015 2017 Sheet feeding

G02-A02C 8.9554 2015 2017 Paints, varnishes, lacquers based on acrylics [general]
A08-S02 5.9824 2015 2017 Solvents; swelling agents
A12-W07D1 4.5471 2015 2017 Inkjet inks

CiteSpace, v. 5.1.R0 5E [G4-hit)

July 1, 2017 B:13:23 PM CST G02-AD4
Chllsersiuser\.citespace\Exampl es'Wo 5\Flexography2idata

Timespan: 2008-2017 (Slice Length=1) AD4-FO1
Selection Criteria: Top 30 per slice, LRF=2, LBY=8, e=2.0

Metwork: N=83, E=178 (Density=0.0523) AD5-E04E
Nodes Labeled: 5.0%
Pl?ulilig:qP:tlfﬁnder ! _ﬂ12‘w07
S06-K02
G02-A02C
S06-E04B1
T04-F02A2
S06-E03A2
S06-K99C ﬁﬂﬁ-Kﬂ?A
A11-C02
(A12-WOTF2
S06-K03

S06-G
L]

/—\ GUG-KMA

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

3 FEENHORGUR & FERTHTHY timezone &1

Fig.3 Timezone map of frontier development in flexographic printing technology
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6 timezone

Tab.6 Derwent’s manual codes for timezone

A PElR T AU LR/ Burst {H TR

2008 G02-A04A 379 Printing and writing inks

2009 S06-G 162 Ink-Jet Image Production

2010 A12-WO7F2 48 5.6231 Printing substrates

2011 S06-K99C 24 8.81 Printer

2012 S06-K07A 58 8.5762 General Control systems

2013

2014 T04-F02A2 13 Touchscreen

2015 S06-K02 17 8.9554 Sheet feeding

2016 A12-W07 5 Printing; book binding

2017 G02-A04 2 Printing and writing inks; pencil leads, crayons [general]
34 —2017 4, BRI 14 RIEREN Title,

1E CiteSpace F 4" L) Institution 77 4,, LA
15 B 2 EN SR N 25 L R L RIACFR E 1, T 3
AT TR R Y0 il 5 S 2N R AR SR BRI | A R
i1 dL. CiteSpace FHCSEIE . AE (3 EEHE A 2008

CiteSpace, v. 5.1.R0 SE [B4-hit)

September 9, 2017 11:23:41 PM CST
Cilsersluser.citespace\Exampl es\Wo S\Flexography2idata
Timespan: 2008-2017 (Slice Length=1)

Selection Criteria: Top 50 per slice, LRF=Z2, LBY=8, e=2.0
Networl: N=38, E=8 {Density=0.0017)

Nodes Labeled: 5.0%

Pruning: Pathfinder

FUJI AILM CORP (FUJF-C)

Abstract , Author Keywords(DE) ; 7 s 2K i f
Institution( C1); & BY 5 7% 4 Pathfinder-Pruning sliced
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Fig.4 Patented owner's co-map of patents in flexographic printing
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