1 DESCRI PTI ON METHOD OF MANUFACTURI NG | NFORVATI ON RECORDI NG MEDI UM AND

| NFORMATI ON RECORDI NG MEDI UM 5 Technical Field The present invention rel ates
to a method of manufacturing an information recording nmedium having a

wat er - based i nk absorbing | ayer excellgnt in surface snoothness and surface
gloss as well as in ink-absorbability, and to the information recording
medi um manuf actured by the nethod. 10 Background Art Conventionally, in the
field of information processing, DRESCGRIPMONeen widely wused information
recording nedia that can electrically record, reproduce and re-wite
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recordi ng 15 nmedia, such as a COﬁaCt disc (CD), a digital video disc (DVD),
etc. as FW@&]IONWGPWIN& EMii ng medi um havi ng an information

recording section (an information recording |layer) on a resin base
material, or may be information recording nedia such as a flexible disk
(FD), sa r@&rﬁe}c-ﬁgtei al (M) disk, a mni disk (MD)), a cassette tape, etc.
havi ng an FnrormatsGn recordi ng section acconmpdated in a resin nol ded base
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information recording ability, besi des, ind
and vari Qusor8RgOrRHIuE KIRHIHNS wit&-HASRE Al | dbsBrbidY 98ler ObkRlISHT RGErfRfe t he

i nformation recording nmedium For printing, a known printing method 1|ike
ink jet mEmodthress afid SQHREN glEs Ak ivd]l s it Mk-ayREbabAfty Maadwhithe infrhsna resin

surface of the information recording nmediumis not 1nk-absorptive, an ink
absor bi ngetaygimg malidm meadfatredby thesnetheur f ace to performprinting on the
i nk absorbing layer in order to performthe ink jet printing on the resin
surfdfe. For exanple, a paper or a CD-R corresponding to an ink jet printer
has the ink absorbing |ayer by coating or printing.
Background Art
Conventionally, in the field of information processing, there have been widely
used information recording media that can electrically record, reproduce and re-write
information. The known information recording media may be information recording
15 media, such as a compact disc (CD), a digital video disc (DVD), etc. as an optical
information recording medium having an information recording section (an information
recording layer) on a resin base material, or may be information recording media such as a
flexible disk (FD), a magnet-optical (MO) disk, a mini disk (MD), a cassette tape, etc.
having an information recording section accommodated in a resin molded base material
20 like a cartridge.
Such information recording medium has information recording ability, and
besides, index for recorded contents, and various decorative designs are generally printed
on a surface of the information recording medium. For printing, a known printing method
like ink-jet printing or screen printing is employed.
25 Meanwhile, since a resin surface of the information recording medium is not
ink-absorptive, an ink absorbing layer is formed on the resin surface to perform printing
on the ink absorbing layer in order to perform the ink-jet printing on the resin surface. For

example, a paper or a CD-R corresponding to an ink-jet printer has the ink absorbing layer

by coating or printing.



2 To ensure the absorbability of the ink absorbing |ayer, the ink absorbing
| ayer needs an inorganic or organic water-absorptive filler (a pignent) to
be conpounded (e.g., see Docunent 1; JP-A-5-59694, claim 1, paragraph 0028,
etc.), and at the same tine, in ternsqsof printability of the ink absorbing
| ayer, the ink absorbing |ayer also needs surface 5 snoothness and surface
gl oss to obtain sharp and good-| ooking printed inmages in addition to the
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cartri dgg,@&an tsB®aBilliey. N or mati on recordi ng section (e.g., see 15
Docunment 3; JP-A-11-213597/,” paragraphs 0006, 0007, etc.). However, while the
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wat er - absorptive filler (containing a pignent) to be conpounded for
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matte surface, thus failing in satisfying the demand on the surface
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exanpl e, according to the nmethod disclosed in Docunent 2, since the
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wat er - absorptive filler (a, pignent) nust be added to_ the ink absorbing
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medi Um  , surface of a cartridge accommodating an information recording section (e.g., see
15  Document 3; JP-A-11-213597, paragraphs 0006, 0007, etc.).

However, while the ink absorbing layers disclosed in the above-mentioned
Documents require the water-absorptive filler (containing a pigment) to be compounded
for ink-absorbability, the layer with the filler compounded ordinary becomes a matte
surface, thus failing in satisfying the demand on the surface smoothness and the surface

20  gloss of the ink absorbing layer.

For example, according to the method disclosed in Document 2, since the
ink-absorbability is not enough only with the hydrophilic monomer, a water-absorptive
filler (a pigment) must be added to the ink absorbing layer. And also in Document 2, the
surface should be roughen by compounding a water-absorptive filler (a pigment) such as

25  silica, which deteriorates the smoothness and gloss on the surface of the ink absorbing
layer.

As mentioned above, in the related arts, it was in fact extremely difficult to

provide the smoothness and gloss to the surface of the information recording medium,

namely to the ink absorbing layer containing the water-absorptive filler.



nanely to the ink absorbing | ayer containing the water-absorptive filler. 3
Di sclosure of the Invention An object of the present invention is to provide
a nmethod with ease for manufacturing an information recordi ng nedi um and
the information recording medium 5 nmanufactured by the nethod, both having
a water-based i nk absorbing | ayer excellent in surface snoothness and
surface gloss as well as in ink-absorbability, and allow ng ink-jet

printing etc. to be properly performed. A nethod according to an aspect of
the present invention is a nethod of manufacturing an information recording
nedi um hdvip¢lesuxe ghthe mygnten i nk absorbing layer 10 on a surface of a base
material, the nethod incglyding a procedure for fqrmng the ter-based ink
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with active energy beamto cure t ayer, and renovi ng
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of the present invention is a method of manufacturing an infor

recor di ngriEifl B fobd prepalyvwdrimbased i nk absorbing layer 20 on a surface
of a base material, the nmethod including a procedure for formng the

wat er - based i nlA abstbhodiaogorimgeto ai hapgot oafe ther present| ingterstidnhés at mpthodfof (I a)

coating a surface of a cover material with a water-based i nk absorbent
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surface of the coated |ayer with the base material; 25 (3) irradiating the
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(1) coating the surface of the base material with a water-based ink absorbent
containing a water-absorptive filler to form a coated layer;
(2) covering a surface of the coated layer with a cover material;
15 (3) irradiating the coated layer with active energy beam to cure the coated layer;
and
(4) removing the cover material from the coated layer.
A method according to another aspect of the present invention is a method of
manufacturing an information recording medium having a water-based ink absorbing layer
20 on a surface of a base material, the method including a procedure for forming the
water-based ink absorbing layer. The procedure includes the steps of:
(1a) coating a surface of a cover material with a water-based ink absorbent
containing a water-absorptive filler to form a coated layer;
(2a) covering a surface of the coated layer with the base material;
25 (3) irradiating the coated layer with active energy beam to cure the coated layer;
and
(4) removing the cover material from the coated layer.
An information recording medium according to still another aspect of the present

invention is obtained by the above-described manufacturing method.



invention is obtained by the above-described manufacturing nmethod. 4 An

i nformation recordi ng nedi um according to yet another aspect of the present

i nvention has a water-based i nk absorbing | ayer containing a

wat er - absorptive filler on a surface of a base material, wherein centerline
aver age roughness (Ra) of the water-baged ink absorbing layer is 0.25 .mor
smal l er, and gl ossi ness of the water-based ink absorbing 5 layer is 48% or
higher. In the aspect of the present invention, the follow ng el enments can
be used for then ixfermatian eedoading medivme acaseding to ustenothac aspedi ofgthe prasens

i nformation recordi ng nmedi um obt ai ned by the aspect of the present
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(el eckron e 3%, Lhfi er-absorptive filler contained in the wat er - based

i nk absor ayer 1#ay 15 be an inorganic filler or an organic filler. For
i nstance, t he 'Iﬂﬂ[&a%?b& Jrithd ﬁx’éséﬁ@}’nv@ﬁn&i Ithecenowgceleﬁ@ﬁ@'cam&aséa%ahe
barium sulfate, zeolite, etc. The organic filler may be natural organic

fine powdage mswﬁihla’iﬁlth@@édtétglayer. silk, cellulose, starch, chitin, chitosan
and shell nenbrane), or water-absor ptive resin powder (povver such as

wat er - absor pt i veccagling te theeiformatidn wedoeding bsatiyrh i oteaipad e ghensp2ot o hien) .
When using the inorganic and organic filler, one itemmy be used by itself,
or two q@resentiavéntionsthemyrthes ofd baﬂ@dnatermalthlaetlmsxp@clt—b@td trkeabsodbsmgnlayer
invention, it is preferable to use_the silk, the cellul ose, the collagen,
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range EB (electron beam).

The water-absorptive filler contained in the water-based ink absorbing layer may

15  be an inorganic filler or an organic filler.

For instance, the inorganic filler may be silica, talc, calcium carbonate, barium
sulfate, zeolite, etc. The organic filler may be natural organic fine powder (such as
collagen, silk, cellulose, starch, chitin, chitosan and shell membrane), or water-absorptive
resin powder (power such as water-absorptive acrylic resin and water-absorptive polyester

20  resin). When using the inorganic and organic filler, one item may be used by itself, or two
or more items may be combined.

In the aspect of the present invention, it is preferable to use the silk, the cellulose,
the collagen, the starch, the water-absorptive resin powder, the silica, the calcium
carbonate or the talc among the above-mentioned items in terms of film property and

25  stability in formation of the water-based ink absorbing layer, as well as printability etc. of
the water-based ink absorbing layer.

The mean particle size of the water-absorptive filler is preferably within a range

of 0.1 to 20 um, and is more preferably within a range of 1 to 8 um. Setting the mean

particle size of the water-absorptive filler within the above-described range is preferable,



of 0.1 to 20 m and is nore preferably within a range of 1 to 8 m Setting
the mean particle size of the water-absorptive filler wthin the
above-descri bed range is preferable, 5 because not only the

wat er - absorptive filler is easily handl ed, but also the information
recordi ng medi um excel l ent in the water-based ink-absorbability and the
printing ability can be provided. In addition, the content of the
wat er - ab | f Lo f I AW %0: . r ferably 10
w06 o ettt i bl B A RePUSLEIE i i LAY ndIRIE, pu afR R HBIFLRR
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I nk absorbing layer. Note that, a typical water-based In sorbing’l ayer
cont ai ni i@n bBProvivider - absorptive filler by 5 w% or nore causes a matte
surface, but the water-based ink absorbing |ayer of the information
recordi ng nmedi dnaddition,dhagoritent olf eheasgtecibsofptivh €illel 3 ppefemdhit 5 b imore, can
provide a glossy surface. Incidentally, the upper content |imt of the

wat er 5absmrptprvérafﬁly 118r wi% @ mioeg, sdsidymb6t prefeyshly 15e38% sndae soathantheagent
conpounded in the water-based ink absorbing |layer may be any material as

| ong as tWatermgased ink-ahserbabilifyris suffipieatlp giveRdoithe serfacei frthe waterebased inke

energy 15 beam such as the UV or the EB. For instapce, a generally used
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and an ink r raw paterial gontained in these agents can preferably be
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are qit enréRBCinveilion@al B idPLlobdyGurthéie typical materials may be

2- hydroxyet hyl acrylate, 2-hydroxypropyl acrylate, nethyl nmethacrylate,
et hyl met hacr ylia¢i@entilly, eieyppenordént diit of e fatel®sorfyd ANMIO pyedéhllyeTne

gl ycol acrylate, etc. A reactive nonomer with ring-opening polynerization
such as wtthytlesse gl ycol diglycidyl ether is also applicable. A derivative
wi th polyethylene glycol 25 etc. being introduced to the above-described
material is appiidabdatingagant compouhdashinrthe water-bpssdyink absasbing dayst mayee

above-descri bed nonomer can appropriately be used. For instance,
any material as long as the material is polymerizable by the irradiation of the active energy

15  beam such as the UV or the EB. For instance, a generally used UV-curable coating agent,
EB-curable coating agent, etc. (including a paint and an ink), or raw material contained in
these agents can preferably be used.

The raw material may be various types of polymerizing material. In particular,
materials having at the end a reactive double bond or various reactive monomers such as

20  an acrylate monomer and a methacrylate monomer are often used. To be more specific, the
typical materials may be 2-hydroxyethyl acrylate, 2-hydroxypropyl acrylate, methyl
methacrylate, ethyl methacrylate, triethylene glycol diacrylate, methoxypolyethylene
glycol acrylate, etc. A reactive monomer with ring-opening polymerization such as
ethylene glycol diglycidyl ether is also applicable. A derivative with polyethylene glycol

25 étc. being introduced to the above-described material is applicable. And, an oligomer or a
polymer formed of the above-described monomer can appropriately be used. For instance,
polyisobutyl methacrylate etc. may be used. Further, it is advisable to add a hydrophilic
reactive monomer to enhance ink-absorbability. For instance, N.N-dimethylacrylamide,

acryloyl morpholine, etc. can be used by singularly or in combination.



pol yi sobutyl nethacrylate etc. may be used. Further, it is advisable to add
a hydrophilic reactive nononer to enhance ink-absorbability. For instance,
N, N- di met hyl acryl am de, acryl oyl norpholine, etc, can be used by singularly
or in conbination. 6 |Incidentally, adg tives such as an antiform ng agent,
a disparsant, a water retention agent, a thickener, a nold rel easing agent,
a preservative, a coloring pignent, a water resistant agent, a hunectant, a
fl uorescent pailndidemallyy atistivebesich & an Aiforldeing Capenn un didshbarsant, he water
wat er - based i nk absorbing | ayer as | ong as the advantage of the aspect 5 of
t he presggteniion/agent,gnthickenest a amlid rdeamiigeagentTagresehatinatd colorimg pigdieny anedi um
of the aspect of the present invention has the water-based ink absorbing
| ayer whiaterc Esistanh agetfe aahwnectsinei Bersescarit Baink s bH\prabserbenti eicecaprbet he
surface of the base material, .the water-pased ink absorbing |ayer being
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cured byOMPEURYsd R, e VRl ahspriyag ke 3ylone anincpdxaniese fdhepwrey beam
may b th%_tﬁN LAY, 10 or the EB. Ang%dnt he base material wth the water-based

i nk absor |neger%1yéirnv rétilor{lgis[r)l%‘fﬁu Kgee the surface may be a configuration
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configuration, the base material itself defines the information recording

medi um  Giller bh@hobuifice AR bds nihtdrs ahe water HASHd igld 'aBédrbidg Qhyelr BinguRigmat i on
recording mediumin which an information recording section is accomodat ed

in a resiby thelidadiatim of thanttivedgergyt beam. ridsiaotiveoérnkrgy keani heayderthe Ul eay
accomodating the information recording section defines the base material.
Such l®onfardghg BBi on may be a flexible disk (FD), a magnet-optical (MJ) 20
disk, a mni disk (MD), a cassette tape, etc. The thickness of the
wat er - based i nlAf&bg]éﬂ' %qsggnqtjgy@rmgp Hiyi wiater-based ik ahserhing layer being praydded
W thin T URSDTGE meY bbasanREaRGA HEPRS bR dEHn BB R TEas G cEhe
e et b ARSI O BB RO o
I the thigknesepGiwt ADHVALE s BRIERW KDVD+R, a DVD+RW, a DVD-RAM, etc. In
15  the configuration, the base material itself defines the information recording medium. On
the other hand, in a case of a configuration of the information recording medium in which
an information recording section is accommodated in a resin mold like a cartridge, the
resin mold like the cartridge accommodating the information recording section defines the
base material. Such configuration may be a flexible disk (FD), a magnet-optical (M(O)
20  disk, a mini disk (MD), a cassette tape, etc.
The thickness of the water-based ink absorbing layer provided on the surface of
the base material is preferably within a range of 3 to 50 um, and is more preferably within
a range of 10 to 20 um when being cured. If the thickness of the water-based ink
absorbing layer is smaller than 3 pum, ink-bleeding may occur due to insufficient
25  absorbability, and the ink may not be dried quickly. If the thickness of the water-based ink
absorbing layer exceeds 50 um, the thickness is not desirable since the information
recording medium to be manufactured is likely curved due to contraction in volume when

the water-based ink absorbing layer is cured.

As described above, the information recording medium of the aspect of the



absorbing | ayer exceeds 50 m the thickness is not desirable since the
information recording nmediumto be manufactured is |ikely curved due to
contraction in volune when the water-based ink absorbing |ayer is cured. As
descri bed above, the information recordi ng nmedi umof the aspect of the 7
present invention is provided with the water-based i nk absorbing |ayer cured
by irradiating the surface of the base material with the active energy
beam Theireknriaverition is provideldiwith tha vetsrdasddoiul Abesbing Rajker olrel bg ivatigingbased

i nk absorbing layer is preferably 0.25 mor snaller, and nore preferably
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wat er - based i nk absorbing | ayer formng the information recording nmediumis
0. 25 m oraverage Ireyghnesse(Ray of theewatenbased ask abgorbing layer dy pisbaably 026 absar bi ng

| ayer is further enhanced, thus preferably providing the information
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the i orliat £8hoF sy (B MGG uass §F RGP fcbiteaikoietofihe BV 7} Moo
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and the %‘Uélfz@@ﬁmﬁﬁfé%ﬁ‘t’i@ﬁﬁritﬁﬁggl‘ﬁh{a @ﬁuﬁﬁ%hﬂkﬂh&ﬁ%yﬁéiﬁifc'rﬁﬁg%m absorbability of
the 15 water-based ink. Incident aFIy, the gl 0ssiness of the water-based ink
absor bi ng | ayerAdiditiodatly, heagessizdss of 10 Waltdraacel ikt dbséibengbRy&leid ippsferablyr OF

gl ossiness specified in JIS K7105. In the method of manufacturing the

i nf orl@at i48f6 rerc highen gamie diormn prefardbdy a&83ecor highet.hBincavihat glossinags o dey f or
form ng a water-based ink absorbing Iailler_ on a surface of a 20 base

mat eri al watgr-brsed ik abtosking dayer dorging che igforvatdur eecording diedym fie 48%eps of :
(1) coating the surface of the base material with a water-based ink

absor benthighesribererian prefesahlyche provsled the ialgrmalian recording medivep beving pagher ;. (2)

covering a surface of the coated | ayer with a cover materjal; (3)
v adi atiNeeehel tedrse n}ﬂéﬁr@f T, WAeEbied dnle ARIOZYING teescq!fs%mtfﬁ?@ SeHateed

| ayer;

gloss and the surface smoothness as well as having the sufficient absorbability of the
15  water-based ink.
Incidentally, the glossiness of the water-based ink absorbing layer can be
measured in compliance with the 60 degree mirror glossiness specified in JIS K7105.
In the method of manufacturing the information recording medium of the aspect
of the invention, as a way for forming a water-based ink absorbing layer on a surface of a
20  base material may be conducted according to a procedure including the steps of:
(1) coating the surface of the base material with a water-based ink absorbent
containing a water-absorptive filler to form a coated layer;
(2) covering a surface of the coated layer with a cover material;
(3) irradiating the coated layer with active energy beam to cure the coated layer;
25 and
(4) removing the cover material from the coated layer (a first procedure).
First, (1) the above-described water-absorptive filler and the coating agent (and
various types of additives when necessary) are mixed to prepare the ink absorbent. Then,

the surface of the base material is coated with the ink absorbent to form the layer (the



25 and (4) renoving the cover material fromthe coated | ayer (a first
procedure). First, (1) the above-descri bed water-absorptive filler and the
coating agent (and various types of additives when necessary) are mxed to
prepare the ink absorbent. Then, the gurface of the base material is coated
with the ink absorbent to formthe |ayer (the 8 coated layer) with the

wat er - based i nk absorbent being coated. Incidentally, the nethod of form ng
t he coat edatedeyer)byitictha twane-tabed mlsabsrbembeinpeoatedse material with the ink

absorbent may enpl oy conmma coating, knife coating, die coati ng, SEI n
coating, etc. ancidentalbivthecmethpégl ?@mﬁtﬁj‘,}leéﬁa@‘@:i%@hbbﬁ@%mﬁb@ syfege of the
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exenplified in the CTase of performng t screen printing th the screen
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as a guide for other coating nmethods or printing nmethods. 15 Then, (2) the
surface afn thégur€Rabé thel tayematedial; aue itds paifdrhble epa€orar pridingrwidh a satedh ofas t he
over filmbefore the active energy beam such as the UV ray or the EB is

i rradi at dd0 tod5¢ meslcoat ed | ayer. Incidentally, the over filmas the cover
material for covering the coated |ayer with the water-based ink absorbent
bei ndOcoat ed i £qsting eamzaying shell bef appiexmately Sf/m'nwheo perfemgingstheviarsenof t he
energy beam such as the UV ray, and in nold rel easing performance to part
from t he RREEIBE Wtk & gciepn 04798 rfB?S%g Suely spatingaamqunk 1t exararlifjedyig the sasegled to

be th ter-b d ink ab bi ng. .| ) tigular, the fi.l
or ef or abl BB BE BSSSHEH ARG Eterier of AOREeS el i HEsconfiBe poeie:
acryl, porh%’yc 8L %881%&%1311:@1&' Ao %gfmz & a %luﬁﬁsfor other coating methods or printing

methods.

15 Then, (2) the surface of the coated layer is covered with the cover material such
as the over film before the active energy beam such as the UV ray or the EB is irradiated
on the coated layer.

Incidentally, the over film as the cover material for covering the coated layer with
the water-based ink absorbent being coated is preferably be a film excellent in

20  transmissivity of the energy beam such as the UV ray, and in mold releasing performance
to part from the water-based ink absorbing layer when the coated layer is cured to be the
water-based ink absorbing layer. In particular, the film may preferably be a resin film
formed of resin material such as polyester, acryl, polycarbonate, nylon, etc., or glass,
treated with the mold releasing treatment. Alternatively, a paper etc. treated with mold

25 releasing treatment may be used.

Note that, “a film” in the specification includes a thick sheet substance or a platy
substance.
And, in a case where the surface is not additionally treated with the mold

releasing treatment as the post-process, a film formed of polypropylene resin,



treated with the nold releasing treatnent. Alternatively, a paper etc.
treated with nold 25 releasing treatnent may be used. Note that, "a filn
in the specification includes a thick sheet substance or a platy substance.
And, in a case where the surface is notg additionally treated with the nold
rel easing treatnment as the post-process, a filmfornmed of polypropyl ene
resin, 9 polyethylene resin, or polyolefin resin having | ow surface
activity pmbgetltyknesresin, d’ﬂ’ml;aoliaﬁn reso haviid Erw w&waiaﬁtivilrgenfabflhm useddfhed: isi t h t he
mol d releasing treatment is applied. The over filmis preferably excellent
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sel ected accor the curing step of Sor bing

| ayer (h%ﬁfrfaéees‘iﬂ&ﬁlﬁ{é@@oﬂhe WétdrHa8Bink Wbsortiflg 143@r Hi@?%e%ﬁﬁ'&icédﬁ’ since the
irradiation step of the UV ray or the EB is génerally influenced by thernal

hysteresis, an TheRETkidsk oY @fe dvep fimisRall Bel withita réngkiofeyurs @0 aat add tue to
t he thernal hysteresis even in the case of polyester, which causes

ext r enel yreforahty withinacengeld 30 p lt@ b mym, foosasghiandlired pol ypr opyl ene etc. m ght
be contracted and thus not be applicable, and oriented polyester or
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thermal hysteresis even in the case of polyester, which causes extremely rough surface.
15  Similarly, non-oriented polypropylene etc. might be contracted and thus not be applicable,
and oriented polyester or polypropylene is preferable for use.
In addition, when performing the UV-curing processing, a light resistant agent
such as the UV absorbent possibly deteriorates the UV transmissivity during the
application of the over film, which possibly causes the ink absorbing layer to be
20 insufficiently cured. Therefore it is preferable to select the material by taking such
possibilities into consideration.
When the cover material such as the over film covers the surface of the coated
layer in the above-described manner, (3) the active energy beam is irradiated on the coated
layer to cure it, and the water-based ink absorbing layer is thus formed. Irradiation
25  condition of the active energy beam is not particularly limited, and can appropriately be
determined according to the kind of the UV-curable (or EB-curable) coating agent applied
to the water-based ink absorbing layer or the thickness of the water-based ink absorbing
layer.

When the water-based ink absorbent is cured by the irradiation of the active



| ayer in the above-described manner, (3) the active energy beamis
irradiated on the coated layer to cure it, and the water-based ink
absorbing layer is thus forned. Irradiation 25 condition of the active
energy beamis not particularly limtegyg and can appropriately be

determ ned according to the kind of the UV-curable (or EB-curable) coating
agent applied to the water-based ink absorbing |ayer or the thickness of

t he wat erenbepydetamnkndathmio thz water-basygé ink Aerbinglayevat ésrmrdsacthe sirfabafthzent i s
cured by the irradiation of the active 10 energy beam and thus the
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material, (4) the over filmis parted and renpved fromthe water-based ink
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irradi ati on of the energy beam such as the W ra%é and then the press nold
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irradiation of the energy beam such as the UV ray, and then the press mold is removed.

15  Even with this procedure, the information recording medium having the cured water-based
ink absorbing layer can be obtained.

According to the procedure, workability is enhanced compared to the case of
using the over film, and the press mold can be used repeatedly, thereby saving the cost and
being pro-environment.

20 Incidentally, the profile of the press mold shall correspond to the size of the
optical information recording medium (a circular discoid profile etc.), and besides, its
surface is preferably formed of material excellent in the surface smoothness and having
the same surface roughness as the above-mentioned over film, as well as being preferably
a platy profile having the rigidity not to be deformed in the covering step etc.

25 Or, a press mold with a holder may be provided to the over film or the platy base
material having the same surface smoothness as the over film, so that the holder is
grabbed to gently move the covering surface toward the coated layer in the covering step

with the coated layer, thereby easily performing the covering step. The provision of the

holder enables a robot arm to perform the step in an automated production line. Herein,



surface is preferably fornmed of material excellent in the surface snoothness
and having the sanme surface roughness as the above-nentioned over film as
wel |l as being preferably a platy profile having the rigidity not to be
deformed in the covering step etc. 25 , a press nold with a holder may be
provided to the over filmor the platy base material having the sane
surface snoothness as the over film so that the holder is grabbed to

gent | y nokesttucaire of theiholyies isrfrefeeablyotha ode thae caaoadrachit thy &FV ray. t he coveri ng
step wth the coated |ayer, thereby easily perform ng the covering step.
The provi si on dfcidensallyiothgeproittatsif etheapreshanoldr pant @ppeoptiately theemoddiedi n an
automated production line. Herein, 11 the structure of the holder is
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preferably treated with nold releasing treatnment. In the nmethod of
manuf act wrisngllehend micst petferablyr(e2 qund bngmatati Additibnalhe tiks pecting ghirfadeeofpr esent
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15  be provided the information recording medium having on the surface of the base material
the water-based ink absorbing layer excellent in the surface gloss and the surface
smoothness as well as allowing the ink-jet printing to properly be performed. The second
procedure including the steps of:
(1a) coating a surface of a cover material with a water-based ink absorbent
20  containing a water-absorptive filler to form a coated layer;
(2a) covering a surface of the coated layer with the base material;
(3) irradiating the coated layer with active energy beam to cure the coated layer;
and
(4) removing the cover material from the coated layer.
25 To be more specific, first, (la) the over film with the above-described
specifications is coated with the water-based ink absorbent to form the coated layer, then
(2a) the surface of the base material is covered with the surface of the coated layer, (3) the

active energy beam such as the UV ray or the EB is irradiated on the coated layer to cure it

in the same manner as the above-mentioned (3), and therefore, the coated layer is cured to



(2a) covering a surface of the coated |layer with the base material; (3)
irradiating the coated |layer with active energy beamto cure the coated

| ayer; and (4) renoving the cover naterial fromthe coated | ayer. 25 To be
nore specific, first, (la) the over fi wi th the above-descri bed
specifications is coated with the water-based i nk absorbent to formthe
coated |l ayer, then (2a) the surface of the base material is covered with
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of the present invention has a base material and a water-based ink

absor bi nguresyter tho irradiationfafdke adtive leaergp hsam rmatthatithe overidmwan de-ubiligalhsiank
absorbing | ayer being fornmed by a procedure. The procedure includes the
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cover material such as the over film can be removed before use.

15 An information recording medium according to a further aspect of the present
invention has a base material and a water-based ink absorbing layer on a surface of the
base material, the water-based ink absorbing layer being formed by a procedure. The
procedure includes the steps of:

(1) coating the surface of the base material with a water-based ink absorbent

20  containing a water-absorptive filler to form a coated layer;

(2) covering a surface of the coated layer with a cover material;

(3) irradiating the coated layer with active energy beam to cure the coated layer;
and

(4a) not removing the cover material from the coated layer.

25 An information recording medium according to still a further aspect of the
present invention has a base material and a water-based ink absorbing layer on a surface of
the base material, the water-based ink absorbing layer being formed by a procedure. The
procedure includes the steps of:

(1a) coating a surface of a cover material with a water-based ink absorbent



20 containing a water-absorptive filler to forma coated |ayer; (2) covering
a surface of the coated |layer with a cover material; (3) irradiating the
coated layer with active energy beamto cure the coated |ayer; and (4a) not
renoving the cover material fromthe cggted | ayer. 25 An information
recordi ng medi um according to still a further aspect of the present

I nvention has a base material and a water-based i nk absorbing | ayer on a

surface afontaidifg haserbiaptiad fillddie foval £eodd@blgert Nk absor bi ng | ayer being
formed by a procedure. The procedure includes the steps of: (la) coating a
surface of a cdlarconvertieg a srfavetolitle ovated ayensittl thakasalseridnt 13 cont ai ni ng
a water-absorptive filler to forma coated |ayer; (2a) covering a surface of
t he coated | aydd) wradintingdhe)eeatedriayenr with act{\g)energyabiant fongir¢ He woteddaydrayer
with active energy beamto cure the coated layer; and 5 (4a) not renoving
the coveraaterial fromthe coated | ayer. Incidentally, a particular shape
such gs a fine air vent a pattern is preferably forned
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electrically records I nformation, Ich may be a cassette tape, an

magnet - opdubbRE oW beingligbiferated ihex ith Gvedifitl etd-Ploseld dhiaktsdb te ddtdd laglrCc. . or,

an optical information recording 15 nedium such as a conpact disc (CD), a
di gi tldl VOdee: ebivecmaidvid) magtcoverfingm eipd értipvhilé tecimRibblys be@ipopidhedowl um
includes a CO-R, a CO-RW a DVvD-R, a DvD-RW a DVD+R, a DVD+RW a DVD- RAM
etc. The fors shet watet-baped inkhabsodipgtayapt i cal (MO disk, the flexible disk
(FD). the mni The information recording medium of the present invention is a medium that
electrically records information, which may be a cassette tape, an magnet-optical (MO)
disk, a flexible disk (FD), a mini disk (MD), etc., or, an optical information recording
15 medium such as a compact disc (CD), a digital video disc (DVD), etc. The optical
information recording medium includes a CD-R, a CD-RW, a DVD-R, a DVD-RW, a
DVD+R, a DVD+RW, a DVD-RAM, etc.

The cassette tape, the magnet-optical (MO) disk, the flexible disk (FD), the mini
disk (MD), etc. each are accommodated in a resin molded cartridge as the base material,

20 and in such case, the water-based ink absorbing layer is provided on the surface of the
resin mold such as the cartridge, 1.e., the base material.

On the other hand, as for the optical information recording medium such as the
compact disc (CD), the digital video disc (DVD), etc., in the case where the disk itself is
configured as the information recording medium, the water-based ink absorbing layer is

25 provided on a side (a label surface) opposite to the information recording section of the
disc. Or, in the case of the DVD-RAM etc. where the information recording section is
accommodated in the resin molded cartridge as the base material, the water-based ink

absorbing layer is provided on the cartridge. The aspect of the present invention can not

only be applied to the water-based ink absorbing layer on the cartridge, but also be applied



disk (MD), etc. each are accommpdated in a resin nolded cartridge as the
base material, 20 and in such case, the water-based ink absorbing | ayer is
provi ded on the surface of the resin nold such as the cartridge, i.e., the
base material. On the other hand, as fqp the optical information recording
medi um such as the conpact disc (CD), the digital video disc (DVD), etc.,
in the case where the disk itself is configured as the information

recor di ngo ikedivated-bised iMeitRbroaaskder dhhe Rber firfade bAEdiscs 25 provided on a
side (a | abel surface) opposite to the information recording section of the

disc. O, in tHeeferdty,ah thodanvibafirebalingvassdéurh hef thefapemtdsfohe peesendi ng
section is accommodated in the resin nolded cartridge as the base materi al,
t he wat erinpadiod, thekcontens of ithenyatenbrorptiveplilderimizgobo? toh®) wafot relatige to Thee
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absorbing layer can be enhanced, thus providing tHe information recording
medi um exXxgrlab&nbabilityt he 1 nk-absorbability. 10 And, when the

wat er - absorptive filler is contained in the water-based ink absorbing |ayer
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generally matte, however, the water-based ink absorbing |ayer of the

i nf or mat i absorbireclayeti bygS metl ommacs ohadsurface of theewatspbated afik tbsoriing $emet is
invention is excellent in the surface gloss as nentioned above, thus
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gl ossy. Preferably, in the information recording nmediumof the aspect of the
present TRFRFAIRE BRdiumnacoprding 1o fh% psrert ef tha prsentdpventionds exeeient ipihg he

roup consigsti of silk, <y . . . . .
g P Surface gloss as mentidned above, thus providing the information recording medium with

15  the surface being glossy.

Preferably, in the information recording medium of the aspect of the present
invention, the water-absorptive filler may be selected from the group consisting of silk,
cellulose, collagen, starch, water-absorptive resin powder, silica, calcium carbonate and
talc.

20 With this configuration, since the kind of the absorbing filler in the water-based
ink absorbing layer forming the information recording medium is specified, the
ink-absorbability of the water-based ink absorbing layer can further be enhanced, so that
film property and stability in formation of the water-based ink absorbing layer, as well as
printability etc. of the water-based ink absorbing layer can further be enhanced.

25
Brief Description of Drawings

Fig. 1 is a cross section showing an embodiment of an information recording
medium of the present invention;

Figs. 2A to 2D are process drawings each showing a formation procedure of a



cel lul ose, collagen, starch, water-absorptive resin powder, silica, calcium
carbonate and talc. 20 Wth this configuration, since the kind of the
absorbing filler in the water-based ink absorbing |ayer formng the

i nformati on recording nediumis specified, the ink-absorbability of the
wat er - based i nk absorbing | ayer can furgher be enhanced, so that film
property and stability in formation of the water-based i nk absorbing | ayer,
as well as printability etc. of the water-based i nk absorbing |ayer can
further betarhaetatk ab®rBngcydesic thepinfomatipn Deemidingsmedigm of ithe prasemss
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node %or Carrying out the Invention An enbodi nent of the present invention
will be described belowwith reference to the attached drawings. Fig. 1 is

a cross m{mae?&o%%f ﬁ?@utqﬁ‘gqmémﬂ,h of a lam nated body of the 10

present invention. ng to Fig. 1, reference nunerals 1, 2 and 3

respectively i ngdi gabsdimaft bNihe pi@ehORvéRANHING: SR bAoWalig rdfassd 1 nk
absorbing | ayer and a base nmaterial. As shown in Fig. 1, the information
r ecor di ngo thedittachel drdwinge. present enbodi ment is so formed that the
wat er - based i nk absorbing layer 2 which can be cured by irradiation of
ener gy beam i s ig.ovidledross sctenr flapengfthe hmbddiglent ke bosmatethbedyi af ti®. 15
Though not shown, a layer (an information recordi n2q I ager) storing,
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an information fecording medium, a water-based ink absorbing layer and a base material.
As shown in Fig. 1, the information recording medium 1 of the present
embodiment is so formed that the water-based ink absorbing layer 2 which can be cured
by irradiation of energy beam is provided on a surface of the disk-like base material 3.
15 Though not shown, a layer (an information recording layer) storing information
of the information recording medium 1 of the present embodiment is included in a layer
structure of the base material 3 in Fig. 1.
The water-based ink absorbing layer 2 of the information recording medium 1
contains a water-absorptive filler. The water-absorptive filler may be an organic filler or
20  an inorganic filler such as silica, talc, calcium carbonate, silk, silk powder, cellulose,
collagen, starch, water-absorptive resin powder, in terms of film property and stability in
formation of the water-based ink absorbing layer, as well as printability etc. of the
water-based ink absorbing layer.
In addition, a coating agent compounded for curing the water-based ink absorbing
25 layer 2 by the irradiation of the energy beam such as UV (ultraviolet) ray or EB (electron
beam) may be a known UV-curable coating agent or a known EB-curable coating agent.
In the present embodiment, the water-absorptive filler is contained in the

water-based ink absorbing layer 2 by approximately 30 wt% on a solid basis. The content

of the water-absorptive filler in the water-based ink absorbing layer 2 of the information



structure of the base material 3 in Fig. 1. The water-based ink absorbing

| ayer 2 of the information recording medium1l contains a water-absorptive
filler. The water-absorptive filler may be an organic filler or 20 an
inorganic filler such as silica, talc, jgal ciumcarbonate, silk, silk powder,
cel lul ose, collagen, starch, water-absorptive resin powlder, in ternms of film
property and stability in formation of the water-based ink absorbing | ayer,
as wel | ascopding haddidm tl yofehepresdnt inventiowsls refbrabled with oalaseé, horg pretyably | n
addition, a coating agent conpounded for curing the water-based ink
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15  excellent in surface gloss and surface smoothness as well as allowing ink-jet printing etc.
to properly be performed.
Hereinafter, the forming procedure of the water-based ink absorbing layer 2 will
be described with reference to the process drawings shown in Figs. 2A to 2D.
First, the surface of the base material 3 is coated with the water-based ink
20  absorbent containing the water absorptive filler and the UV-curable coating agent by
known screen printing etc. such that the thickness of the water-based ink absorbing layer 2
is approximately 20 pm when being cured to form the coated layer 2a.
After the coated layer 2a is formed, a surface of the coated layer 2a is covered
with the over film 10 as a cover material (Figs. 2A and 2B). The over film 10 as the cover
25 material in the present embodiment employs a transparent film treated with mold releasing
treatment on its surface, having surface roughness of approximately 0.14 pm, being made
of polyester, having the thickness of approximately 50 um, and being UV-transmissive.

Then, the UV ray is irradiated on the coated layer 2a by a known UV irradiator

such as a UV irradiation device over the over film 10. By the irradiation of the UV ray, the



to properly be perforned. Hereinafter, the form ng procedure of the

wat er - based i nk absorbing layer 2 will be described with reference to the
process drawi ngs shown in Figs. 2Ato 2D. First, the surface of the base
material 3 is coated with the mater-ba§ﬁd ink 20 absorbent containing the
wat er absorptive filler and the UV-curable coating agent by known screen
printing etc. such that the thickness of the water-based i nk absorbing |ayer

2 is appoaktinayel ¥a 20 caredh@ig. BRCNOAC theedodted pemAahs agad,eby g;aﬁﬁﬂg A After
the coated layer 2a is forned, a surface of the coated |layer 2a is covered
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10 as the cover 25 material in the present enbodi nent enploys a transparent
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roughness of approximately 0.14 m being made of polyester, having. the
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obtained by the procedure is approximately 90% and centerline average
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recordi ng medium 1 of the present enbodinment, the follow ng advantage can
be atlifai repgroxBnately 906 glofsaresmif die nerobaiedginkeatsenting afert b domieisemthe

enbodi ment has 10 approximately 90% gl ossi ness of the water-based ink

absor bi ngurfageef the hasematetial 3.1bere san ba peovided the infammatinat reedrding3neditmarle can
be provided the information recording medium1 having on the surface of the

base nmat diaving on tthe siefacer ob4he basenpaigsisb Spihegwatgybased inkxabsproing laysr the
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the water-based ink.
15 Since the centerline average roughness (Ra) of the water-based ink absorbing
layer 2 is approximately 0.2 pm, the surface smoothness of the water-based ink absorbing
layer 2 is further enhanced, thus preferably providing the information recording medium 1
that realizes the information with high image quality and high dynamic range.
Since the content of the water-absorptive filler in the water-based ink absorbing
20  layer 2 is approximately 30 wt%, the ink-absorbability of the water-based ink absorbing
layer 2 can be enhanced, thereby providing the information recording medium 1 with the
excellent ink-absorbability.
It is obvious that the above-described embodiment merely shows an embodiment
of the present invention, the present invention is not limited to the above-described
25 embodiment, and includes modifications and improvements in the contents of the present
invention as long as the object and the advantage of the present invention can be achieved.
In addition, specific structures and profiles when implementing the present invention can
be other structures and profiles as long as the object and the advantage of the present

invention can be achieved.



15 Since the centerline average roughness (Ra) of the water-based ink
absorbing layer 2 is approximately 0.2 m the surface snoothness of the
wat er - based i nk absorbing layer 2 is further enhanced, thus preferably
providing the information recording meqgum 1 that realizes the information
wi th high inmage quality and high dynam c range. Since the content of the
wat er - absorptive filler in the water-based ink absorbing 20 layer 2 is
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15  information recording medium 1, as an example, is so formed that the surface of the base
material 3 is coated with the water-based ink absorbent containing the water-absorptive
filler to form the coated layer 2a, the coated layer 2a is covered with the over film 10 as
the cover material, and then the UV ray is irradiated on the coated layer 2a to cure it,
however, it is not limited thereto. For instance, as shown in Figs. 3A to 3D, the
20  water-based ink absorbing layer 2 can be so formed that the surface of the over film 10 is
coated with the water-based ink absorbent containing the water-absorptive filler to form
the coated layer 2a, the coated layer 2a is covered with the base material 3, then the active
energy beam is irradiated on the coated layer 2a to cure it and integrate it with the base
material 3. Such forming procedure can also provide in a simple manner the information
25 recording medium 1 having on the surface of the base material 3 the water-based ink
absorbing layer 2 excellent in the surface gloss and the surface smoothness as well as
allowing ink-jet printing etc. to properly be performed.
Figs. 3A to 3D are process drawings each showing another formation procedure

of the water-based ink absorbing layer 2 in the information recording medium 1 of the



In the above-descri bed enbodi nent, the water-based i nk absorbing [ayer 2 of
the 15 information recording nmedium 1, as an exanple, is so fornmed that the
surface of the base material 3 is coated with the water-based i nk absorbent
containing the water-absorptive fillejgto formthe coated |ayer 2a, the
coated layer 2a is covered with the over film10 as the cover material, and
then the W ray is irradiated on the coated |ayer 2a to cure it, however,
it i s notpréseni ineghtioher et o. For instance, as shown in Figs. 3A to 3D, the 20
wat er - based i nk absorbing | ayer 2 can be so fornmed that the surface of the
over film 10 i dn thoaresentvémbodimentndirds theasislace ok thd overbBim 100ast the wower t he
wat er - absorptive filler to form the coated |ayer 2a, the coated |layer 2a is
cover ed whaternalhavipgssimpan sherification asdescribrd ahove wad bewgriggateadenith the mpldadi at ed
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properly per Figs. 3A to 3D are process draw ngs each show ng
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i nformation recording medium 1l of the 19 present invention. In the present

enbodi mensurfaéd 665the coied Jaet 28 es Bdverdiewil @r sutfabdTbfl theatsasé Rfateday 8! on MWkl i al
having sim |l ar specification as descri bed above and being treated with the
nol d r eltbasategbbsedankebsorbisg tayet 26 formdid (Figs. dAtaad 3Based | nk absor bent, by
known screen printing 5 etc. such that the thickness of the water-based ink
absorl@i ng | ayerThen; the dpprayxis readedted omthesoatath dayebaa by thedmewn WH émadistéonc oat ed
| ayer 2a js thus fornmed_on the surface of the over film 10, the surface of
the coat el¢vicapuer the over gy 1. &y the iradiationiof shesU¥ray tibe peated leerclaispurgd. on
which th ter-based ink sorhing Jayer 2 is fornmed (Figs. 3A and 3B). 10
Then, ¢ heSbe sae fEve the.chesrty o Ed ardripied YOH Wy sEHaco PR e
irradi ation .dewvice.over r film210. By the irradiation of the UV ray,
the coat e‘BQFréggirbyg%Fl?%ftgﬁcﬁ @?}goj@t the sane tine, the coated |layer 2a is
fixed and int egfayfd Midd 1dyaf 28UK" A& 9hd ifkEgARMCwith the surface of the base
15  material 3, by parting and removing the over film 10, the information recording medium 1
formed with the water-based ink absorbing layer 2 on the surface of the base material 3
can be obtained (Fig. 3D).
The glossiness of the water-based ink absorbing layer 2 of the information
recording medium 1 obtained by the procedure is approximately 136%, and the centeriine
20  average roughness Ra is approximately 0.113 pm.
As for still another formation procedure of the water-based ink absorbing layer 2,
without limiting to the above embodiment, the water-based ink absorbing layer 2 may be
so formed that the surface of the base material 3 is coated with the water-based ink
absorbent containing the water-absorptive filler to form the coated layer 2a, the coated
25  layer 2a is covered with a platy press mold with a holder, and then the active energy beam
such as the UV ray is irradiated on the coated layer 2a to cure it.
The specific structures and the profiles described in the embodiment of the

present invention can be any structures etc, as long as the object and the advantage of the

present invention are not counteracted.



material 3 by being cured (Fig. 3C). As the coated |layer 2a is cured and
integrated with the surface of the base 15 material 3, by parting and
renoving the over film 10, the information recording nedium1 forned with

t he wat er-based i nk absorbing |ayer 2 gpn the surface of the base material 3
can be obtained (Fig. 3D). The gl ossiness of the water-based ink absorbing

| ayer 2 of the information recording nmedium | obtained by the procedure is
appr oxi mat el y 18834the presentencantive will ive de@fibed dun fgther dergh vigsERanples and
approximately 0.113 p.m As for still another formation procedure of the
wat er - badekmpasicons dervey igthessyframples andiGrsparisprd do pef nagowtbe desstiption in

enbodi me(%, tEe .wat er- pbased ink ahsorbing layer 2 may be so fornmed that the
surface dPe eRRogjment ofthe present anyeatieRat ed with t he water-based ink absor bent
cont ai ni g% t he V@ter-absorptive filler to formthe coated | ayer 2a, the
coated 2 f‘%@\f’ ais covered with a platy press nold with a hol der, and

then the ﬁtﬁg%%fa%ﬁﬁrogﬁgmse&h.ﬁ{]Agﬁ%rf%e@?uUV ray is irradiated on the coated

| ayer 2a rel e specl res and the profiles described in
t he enbodi nent - ' ' sqet.c.«eas | ong
s the obj oot anl The 2BCE B RERL RO PrepRRA B AN e dih 81 016

count er acifesk fol@widgefotmulafién.pr esent invention will be described in further
detail wth Exanples and Conpari sons, however, these Exanples and

Conpar i sqfsrntidativat ofif&atetbadeddnkl abssrbprith on in  the enmbodi nent of the present
invention. [Exanple 1 5 (A) Preparation of Water-based Ink Absorbent: The
wat er - based i niCaiyzmehisnt was prepared by m xi ng cGopensitves) 1." to "8." of
the follow ng formulation. (Fornulation of Water-based | nk Absorbent)
Conpdflent s ContlehbN-dimethylacmydamideN, N- di net hyl acryl 2#i de 24 2. hydroxyet hyl
acrylate 14

2. hydroxyethyl acrylate 14
3. hydroxypropyl acrylate 14
4. polyisobutyl acrylate 14
5. silk (natural organic fine powder silk) 30
15 (mean particle size: 6 um (Note 1))
6. photo polymerization initiator (Note 2) 4
7. antiforming agent as needed
8. disparsant as needed

(Note 1) manufactured by Idemitsu Technofine Co., Ltd.
20 (Note 2) Darocure (TM) 1173 (manufactured by Nagase & Co., Ltd.)
(B) Formation of Water-based Ink Absorbing Layer: _
The surface of a commercially available disk-like CD-R (manufactured by
Mitsubishi Chemical Corporation) as the base material was coated with the water-based
ink absorbent prepared in the above-described (A) by screen printing with the screen of
25 200 mesh (coating amount: approx. 30g/m?) such that the thickness of the film is 20 pm
when being cured to form the coated layer of the water-based ink absorbent on the surface
of the base material.
Then, the surface of the coated layer was covered with the over film (a polyester

film treated with mold releasing treatment on the surface, manufactured by Toyobo co.,



3. hydroxypropyl acrylate 14 4. polyisobutyl acrylate 14 5. silk (natural
organic fine powder silk) 30 15 (nean particle size: 6 m(Note 1)) 6. photo
pol ynmeri zation initiator (Note 2) 4 7. antiform ng agent as needed 8.

di sparsant as needed (Note 1) manufactured by |dem tsu Technofine Co., Ltd.
20 (Note 2) Darocure (TM 1173 (manufactured by Nagase & Co., Ltd.) (B)
Formati on of Water-based |Ink Absorbing Layer: The surface of a commercially
avai | abl da.tdl thicknesse SCRnR shifacelioaghinese @. ByumMyhihis $Hy covbemiarahl Kanpeétat i on)
as the base material was coated with the water-based ink absorbent prepared
in the amanvblikesin.i bed (A) by screen printing with the screen of 25 200 nesh
(coating anount: approx. 30g/nR) such that the thickness of the filmis 20 m
when bei ng cur ddetcoated daser was cuted by irradiatingit witethgdlé rayhurded therfellawingr bent
on the surfgc,e of tHe basfe] mat eri al._. lhen, t.he d{s#lrface f the coated | ayer
was cover@BdiiPith thardhe gusr Hlm s perisd ppe serepveds andithps theraigrption seeprding

I [ tr.eat t th 1 f fact .. 1 td.,
i chnes iRl b pral Py dut of e ok o fHE 6t Briwdemecl o
t t ' | .- d by i di ati it with
t(r)\egav r gdyrtﬂg%igfac? %gh’?oqag%vﬁlfﬁé%%fggsn‘h%ﬁ%ﬁgﬁat ﬁg:let heyoi/(ra; af: ?ml \r/]vgsI pa\th ed
and reno\/(@gndiﬁgg%&if@gg LehaogRt i on recording 5 medium of the present

invention wth the water-based i'nk absorbing layer being formed on the
surface of the MAsR NBh&' | akwBSpdiBRUTECTHREon (SN (nhafacBired Wy Fapan

Irradi ation) Device Nane: |kw Exposure WV Irradiation Device (manufactured
by Japan St&tagé BagerBd@ld drtd.)Co., Ltd.) 10 Lanp Distance: 125 nm
10 Lamp Distance: 125 mm
Irradiation Time: Approx. 15 sec.
[Example 2]
In Example 2, the information recording medium of the present invention was
manufactured in the same manner as Example 1 except that the water-based ink absorbent

15  was prepared according to the following modified formulation.

(Formulation of Water-based Ink Absorbent)

Components Contents (wt%)
1. N,N-dimethylacrylamide 34
2. hydroxyethyl acrylate 20
20 3. hydroxypropyl acrylate 19
4. polyisobutyl acrylate 19
5. silica (mean particle size: 3.5 pm) 5
6. photo polymerization initiator (Note 2) 3
7. antiforming agent as needed
25 8. disparsant as needed

(Note 2) Darocure (TM) 1173 (manufactured by Nagase & Co., Litd.)
[Example 3]
The water-based ink absorbent prepared in Example 1 {A) was printed by screen

printing (coating amount: approx. 30g/m®) with the use of the screen of 200 mesh on the



Irradiation Tinme: Approx. 15 sec. [Example 2] In Exanple 2, the information
recordi ng medium of the present invention was manufactured in the sane
manner as Exanple 1 except that the water-based i nk absorbent 15 was
prepared according to the follow ng noghfied fornulation. (Formnulation of
Wat er - based | nk Absorbent) Conponents Contents (W% 1.

N, N-di net hyl acryl am de 34 2. hydroxyethyl acrylate 20 20 3. hydroxypropyl
acryl at e over filn (ppodlyeseaifittny withahey hafase b@ing&reatnidlWidapﬁmiagtagmrtteiaumwt)sdsze: 3.5
m 5 6. photo polyrrerlzatlonlnltlator (Note 2) 3 7. antiformn ent as
needed zﬁe goveg imagignial avingsthp same speqifigations ps the orgpsed(MNxamples 2

(manuf act ure Nagase & [ Exanpl e .3] The water - based |nk
absorbentSu &'ﬁh&‘édthlﬁ’eﬁia over '%‘IR)I SR 2 Fﬁ]%"dn&)?mﬁ‘éfcé@ﬁm the roatsdigyercoat i ng

anmount : t he use of the screen of 200 mesh on the 22
over fil ?l??%tﬁ/g%f’gﬂakf%gsm %h the surface being treated with parting
agent t r eat nent I i.ons as
t he orsle used in um{'%% §B o(m%ﬁ&su W;M ?%b}sﬂhl c esag%(;%&c{ %t%%%veé: fi
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absorbent. 5 Then, using a manu?acture @l tsu |sh|w\%§em cal
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material was covefed with the surface of the coated | ayer, and then the WV

ray was iExaamlat @).t hereto under the sane conditions as Exanple 1 (B). Wen
the coated |l ayer was cured by the irradiation of the UV ray, the over film
When the coated layer was cured by the irradiation of the UV ray, the over film

10  was parted and removed, and thus the information recording medium of the present
invention having the water-based ink absorbing layer integrated with the CD-R as the base
material was provided.

[Example 4]
In Example 4, the information recording medium of the present invention was

15  manufactured in the same manner as Example 1 except that the platy press mold (surface
roughness: 0.144 um) made of polypropylene was used instead of the over film.

[Example 5]
In Example 1, the information recording medium of the present invention was
manufactured in the same manner as Example 1 except that a polycarbonate disk (Lexan

20  film manufactured by SP Pacific K.K., thickness: 0.3 mm) being cut into a typical CD size
was used as the base material, and a separator paper (manufactured by LINTEC
Corporation, surface roughness: 0.2 pm) was used as the cover material. The UV ray was
irradiated from the base material side.

[Comparison 1]

25 In Comparison 1, the information recording medium was
manufactured in the same manner as Example 1 except that the water-based ink absorbent
was prepared according to the following formulation (not containing the silk powder as
the water-absorptive filler).

(Formulation of Water-based Ink Absorbent)



10 was parted and renoved, and thus the information recordi ng medi um of the
present invention having the water-based i nk absorbing |ayer integrated
with the CD-R as the base material was provided. [Exanple 4] In Exanple 4,
the information recordi ng medi um of thespresent invention was 15

manuf actured in the sane manner as Exanple 1 except that the platy press

nol d (surface roughness: 0.144 m made of pol ypropyl ene was used i nstead of
the over film (dixpomphte 5] In Exanple 1, the infor@eatteots (weépr di ng nmedi um of
the present invention was manufactured in the same manner as Exanple 1
except that a poNzlimethylasrydamide Lexan 20 fil m ndhufactured by SP Pacific
K. K., thickness;, 0,3 being cut into a typical CD size was used as the
base materi al ,%ahlﬂdra’%% PSD8#e paper (manuf act ured?by LINTEC Cor porati on,

surface roughn 0.2 was ,used as the cover material. The UV ray was
i rradi at ed froﬁﬁ%%mﬁ%%@wf’é‘/##& si de. [ Conpari so#\&l] 25 I'n Comparison 1,

the irformatio r.di umwas manufactured,in the sanme nmanner as
Exanplrae 1 exce&fbﬁﬁggg?tﬁgalm elr-based i nk absorben%b was prepared according

to the follow ngphQbHdlyRtdRatéMRitifGNteM)Ng the sijk powder as the
wat er - absor pt i vepfi I :Fgr)?? 1.( Fcl)r mul étti on of )V\at er - based I nk Absorbent) 23

Conponent s ConteaftfofMnPagedt: N, N-di net hyl acryl am giensdde®. hydroxyet hyl
acrylate 21 3. hydroxypropyl acrylate 20 5 4. polyisobutyl al cohol 20 5.

phot o pol yneri Zadisparsamti ti ator (Note 2) 4 6. antifaymdeded agent as needed 7.
di sparsant as needed

(Note 2) Darocure (TM) 1173 (manufactured by Nagase & Co., Ltd.)

10 [Comparison 2]

In Comparison 2 the information recording medium was
manufactured by forming the water-based ink absorbing layer without the over film being
covered.

To be more specific, the surface of the commercially available CD-R

15  (manufactured by Mitsubishi Chemical Corporation) as the basec material was coated with
the water-based ink absorbent prepared in the above-described Example 1 (A) by screen
printing (coating amount: approx. 30g/m?) with the screen of 200 mesh such that the
thickness is 20 pm when being cured to form the coated layer of the water-based ink
absorbent, in the same manner as Example 1.

20 Then, the UV ray was irradiated on the coated layer under the same conditions as
Example 1 to cure the coated layer and thus to form the water-based ink absorbing layer,
thereby manufacturing the information recording medium. |
[Examination 1]

The information recording media obtained by the above-described Examples 1 to

25 5, Comparisons 1 and 2 are compared and evaluated for (i) surface glossiness, (ii) gloss in
visual evaluation, (iii) surface roughness (centerline average roughness), and (iv)
ink-absorbability, under the following conditions. Evaluation results are shown in Table 1.

(i) Surface Glossiness:

Evaluation was done by measuring the information recording media according to
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[ Conparison 2] In Conparison 2 the information recordi ng nedi um was

manuf actured by form ng the water-based i nk absorbing |ayer w thout the over
filmbeing covered. To be nore specifphg, the surface of the commercially
avai lable CD-R 15 (manufactured by M tsubishi Chem cal Corporation) as the
base material was coated with the water-based ink absorbent prepared in the
above- deghe i6Bedtgroeampirer glogshresbyspedfiedm JIF KtlDH gisingoatglosgmateo (NG208fpr ox.
30g/n2) with the screen of 200 nmesh such that the thickness is 20 pm when
bei ng curddnufastyred by Nirpanddensholipdustaes €ael @k er - based i nk  absorbent, in

t he sane ?er. as Exanple 1. 20 Then, the UV ray was irradiated on the

coat ed Ia(i}rga'(ﬁﬁ'der the sane conditions as Exanple 1 to cure the coated

| ayer and thus ;t.0 form the wat er-based | nk absorbing | ayer t here

manuf act uri ng tlhé’ainglfsg% %?CF%&W?%@& ﬁﬁeﬁaf%&aﬁl%ﬂﬁ“f@%ﬂfﬁé it Sﬂr}%ﬁh@gss

i nformati . rell j j P lto
25 5. SConay | EEROHRGTRI fudld o RS edre R TGRSO Fy B SHRAED

gl 0ssi neggudgheni Cite?®®) i N visual evaluation, (iii) surface roughness
(centerline average roughness), and (iv) ink-absorbability, under the

fol | ow ng condijhd@nént: Eval Gonteats results are shown in Table 1. (i) Surface
G ossi ness: Eval uati on was done by neasuring the information recordi ng nedi a
according to 24o:the 60 degyleH) parclists egdioed thas'Susfhecglbseid foundll S K7105
using a glossneter (V&000: nmanufactured by N ppon Denshoku I ndustries Co.,
Ltd.). (ii) doss: 10 panelitsO9pavtlstkeadluatedtthar sutreighdssindoindh recor di ng
medi a has surface gloss 5 with visual observation to judge the results
accorldi ng to tHe fol | owi ng ljtadgusdlistsevalateddhat “sudfargradess ioundt i on)

Judgment: Contents

All 10 panelists evaluated that “surface gloss is not found”
(iii) Surface Roughness (Centerline Average Roughness):
Using Electron Beam 3D Roughness Analyzer (ESA-2000: manufactured by
Elionix Inc.), the centerline average roughness (Ra) was measured at 5 points with the
15  magnification 1000 times, and an average value was obtained as a result.
(iv) Ink-absorbability:
By using a commercially available ink-jet printer (MJ-3000C: manufactured by
SEIKO EPSON CORPORATION), pattern printing with 4-color ink was performed on
the information recording medium. When 15 minutes elapsed after printing, a good quality
20  paper was pressed to the information recording medium, and whether the ink is transferred
on the good quality paper was checked. As for the judgment standard, “o” was given

when the ink is not transferred, whereas “x” was given when the ink is transferred.
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10 A 1 to 4 panelists
10 panelists eval uated that
ace Roughness (Centerline Average
ness Anal yzer ( ESA-2000:
the centerline average roughness (Ra) was
15 magni fication 1000 tines, and an average

| nk- absorbability: By using a

commer ci afBvgluatien Redilte) i nk jet printer (MI-3000C. manufactured by SEI KO

EPSON CORPORATI , pattern printing with 4-color ink was performed on the
i nformation rec g nmedium Wen 15 mnutes el apsed after printing, a good
qual ity PO paper SweitgSseq to the[igf {fion r ecordi ng medi gm and
whet her the ink ifs fys 'ﬁi&@r r| édossiogss hev?gzr;‘):gg quilrfacg plaperinwas ¢hOedald. | As
for the arﬁ% , "lo" (#as glEanat- wheRoughaessnk-abssrogtlity { Eeatsifier i ed,
wher eas lb%‘.r"n Hhe—i-pk—-o—transHerred 2 Eval-dalion Resul ts)
Table 1 ple 9&5—-9% odsi ﬂlzz: Sur f4te lnk O(’l@r alll aﬁanp ive®ao M sual
Filler N ExompledtjonFeedhness38bsorbads 1itly Bv3uat) on SExanpl e @ Found
91.2 00 pExesgple30| EXauwmd e 2 Fdddd 132 @0 0./143.030 |Exanpl e 3| Foumd 186 00
0.113 0 DExkmplepl ¢ 4Fbamdhd 718.78.00 0.1%3» 0 Q Bxerspl e 5 Feund 48. 1c0 0} 250 0
0 Conpay exaiplt 5Not  Fal 29. 4441 0. B20 ¥ X 0.250 o o

Comparison1 | Not Found 29.4 A 0.320 X X

Comparison 2 Found 5.7 X 1.068 o) X

5 As seen in the results of Table 1, the information recording media respectively

obtained by Examples 1 to 5 had the water-based ink absorbing layers with proper

ink-absorbability, 48% or higher glossiness, and excellent surface gloss. At the same time,

the centerline surface roughness (Ra) was small as 0.25 um, and the surface smoothness

was preferable.

10 In Example 2, utilizing the silica of the inorganic filler as the water-absorptive
filler, it was ensured that the samé advantage as Example 1 utilizing the silk powder of the
organic filler can be attained. Even in Examples 3 and 4 different from Example 1 in the
formation procedure of the water-based ink absorbing layer, the same results as Example 1
could be obtained.

15 Meanwhile, Comparison 1 not containing the water-absorptive filler had lower
ink-absorbability of the water-based absorbing layer. And, Comparison 2 in which the
water-based ink absorbing layer was formed without the over film being covered resulted
in extremely low surface gloss as well as low surface smoothness of the water-based ink
absorbing layer. Accordingly, it was ensured that the water-based ink absorbing layer

20  should be formed by covering material, such as the over film etc. as the cover material

excellent in the surface smoothness in some measure, to provide the water-based

ink-absorbing layer with preferable surface gloss and surface smoothness.



Conparison 2 Found 5.7 x 1.068 0 x 5 As seen in the results of Table 1, the
information recordi ng nedia respectively obtained by Exanples 1 to 5 had

t he wat er-based i nk absorbing | ayers with proper ink-absorbability, 48% or
hi gher gl ossiness, and excellent surfagge gloss. At the sane tinme, the
centerline surface roughness (Ra) was small as 0.25 m and the surface

snoot hness was preferable. 10 In Exanple 2, utilizing the silica of the

i nor gani dndustrial Applitdtdlityat er - absorptive filler, it was ensured that the
sane advantage as Exanple 1 utilizing the silk powder of the organic filler
can be att ai nedheEpwpent ninFgatign ¢en sberagplediitpf ar mathoflr ofn msanfpdtering jan t he
formation procedure of the water-based ink absorbing |ayer, the sane results
as Exanpligfomatiqs regorsting presia having asaisinbased o gpsarbiognlayernecellemitiai ni ng

abeor b g EFermofiess Al Bt Bomnastiih o etserhadis Ak ol o g
| ayer owas, Qb IRth Wl BRH nbBSnP YR oadcLR DL NI EOY SR ERAESH §pilcl @3 emel y

| ow surface ¢ ow'surtace s hess 0 er-based i nk

absor bin [ Mo iht N : r i

absor bi ngnﬁ"%{@?"“z @ﬁg%ll Iﬁ%gmflgrwn]ﬁ@% %tgngover |0%g@é%§lggisé\?¥&s%§ﬁﬁg§n%tﬁé over
film etc.re@?dihBQayey B provided iodl a r&%F BadeSRhtetifl, §.BCoSIAl AFBmRAL RAGEMgI N SOME
nmeasure, to provide the water-based ink-absorbing |ayer with preferable
surface ghetismanch & E@apacs ABOODEIBdigitdl viddadiisd (DVAD), A lahd ahiinfoinyatibhe
present invention can be applied to a nethod of manufacturing an

i nf or mat irecordiag enediivny imedichnarmhafomuatian wedoeding aseticni in keapsoodsitedginl aseein
excellent in surface snoothness and surface gloss as well as in

i nk- d8sombelded basy maggrinl dike nieartadgen Saghnasta Bexible diskdFRY, avmapnatoptieal g¥Qi cul ar,
the present invention can be applied to an information recording nmediumin
whi ch an disks 8k digh(MBasasseHs tapecttfon (an information recording layer) is
provi ded on a resin base material, i.e. optical information recording

medi um such as a conpact disc (CD), a digital video disc (DVD), etc. and an
information recording nediumin which an information recording section is
accommodated in a resin



10 nol ded base material |ike a cartridge, such as a flexible disk (FD), a
magnet -optical (MJ) disk, a mni disk (MD)), cassette tape, etc. 27 CLAIM
1. A nethod of manufacturing an information recordi ng nmedi um having a

wat er - based i nk absorbing |ayer on a surface of a base material, the nethod
including a procedure for form ng the wéf’er - based i nk absorbing | ayer, the
procedure conprising the steps of: (1) coating the surface of the base
material with a water-based i nk absorbent containing a water-absorptive
filler to forma coated layer; (2) covering a surface of the coated | ayer
with a cover material with a particular air- vent shape; (3) irradiating the
coated |GyAIMSBith active energy beamto cure the coated |ayer; and (4)
renoving the cover material fromthe coated layer. 2. A nethod of

manuf actluAi methedhof mamacturingraniefounationgeqoeding medinmihaying anat er - based i nk
absorbing |ayer on a surface of a base material, the nmethod including a

pr oc edur¥tsriasaddnkabsgrhinglayeiasra syeaeef 2 bare myei! thegethogddncludinga pr ocedur e
conpri sin he .steps. of: (la), coatjn .surface of a cover material with a
parti culpé&eé‘i‘rP-f?fefﬁ @ﬁgﬁe‘gwl%wsgﬁ\ﬂkﬁg@?b‘% ¥ e Rrospdie SURPTISRE NG SRR R a
wat er - absorptive filler to form oated | ayer.;. (2a) covering a,surface of
the coated | ayer Ir\]j)tcﬂ&{%éﬁ)%%' ¢ aﬁtg? ﬁ%fpmafeg%le']v{,tp g&iagf{%ﬁff t‘%%B@P‘i{d | ayer
with active I ) .. and (4) renoving the
cover naterfg f@%ﬁ?@%@g%%3%%89F29§P38§f£%ﬁhgﬁ SFmat i on recordi ng nmedi um
having a base mat ej)@berdpth Arfied GthdEREM 1hyakwih 3 Q6RIr Mehtd Y St ag@n@uﬁpgiﬁace
of the base material, the water-based ink "absorbing |ayer being fornmed by a
procedure, the premeHidee conprising the steps of: (1) coating the surface
of the base material with a water-based i nk absorbent containing a

wat er - absor pti ve 3)litrediating the coatal layedtwith aktiyeainergly Deara v evre g ceasd idyace of

the coated |ayer with a cover material with a particular air- vent shape:
and

(4) removing the cover material from the coated layer.
2. A method of manufacturing an information recording medium having a water-based ink absorbing
layer on a surface of a base material, the method including a procedure for forming the water-based
ink absorbing layer, the procedure comprising the steps of:

(la) coating a surface of a cover material with a particular air-vent shape with a water-

based ink absorbent containing a water-absorptive filler to form a coated layer;

(2a) covering a surface of the coated layer with the base material;

(3) irradiating the coated layer with active energy beam to cure the coated layer; _and

(4) removing the cover material from the coated layer.
3. An information recording medium having a base material and a water-based ink absorbing layer
on a surface of the base material, the water-based ink absorbing layer being formed by a procedure,
the procedure comprising the steps of:

(1) coating the surface of the base material with a water-based ink absorbent

containing a water-absorptive filler to form a coated layer;

(2) covering a surface of the coated layer with a cover material with a particuiar air-

vent shape:

(3) irradiating the coated layer with active energy beam to cure the coated layer; and



(3) irradiating the coated |ayer with active energy beamto cure the coated
| ayer; and 28 (4) renoving the cover material fromthe coated |ayer. 4. An
i nformation recordi ng nedium having a base material and a water-based ink
absorbing layer on a surface of the basg material, the water-based ink
absorbing | ayer being forned by a procedure, the procedure conprising the
steps of (1 a) coating a surface of a cover material with a particul ar
air-vent shape with a water-based i nk absorbent containing a

wat er - absor pti ve f@b h&ﬁ%@&o&%&qe@nﬁ%ﬁim%%e&md( covering a surface of

the coated | ayer w t ase materi a I'rradrating the coated | ayer
with active energy beamto cure the coated layer; and (4) renoving the
Pavi ng o s Bopntelh ERScfR n SRS iachest Aot sCar ik p5eR b A aite it
f the b kal., - L. DK ' ' f

pr ocedur s ¥ “WRSESF e boke altBh bhe B ekl i ABRRILE b e RFEPy SHIEEAL

of the bRserdeBdRE bdhpriMidgdih@stéidtr - based ink absorbent containing a
I

wat er - absorptive filler to forma coated |ayer; (2) covering a surface of

the coated |ayer \i4)Ro@ingQ\aFfad@dfaNdodér idtérial iR Pattfellad birabhtshyRWitshape,

(3) irradiating the coated |layer with active energy beamto cure the coated
| ayer; and watkajbasedtink shvorbemgohtatningy eutervatiserptiat fifleramférfiea easidasyet;ayer. 6.
An i nformation recording medi um having a base material and a water-based ink
absorbing | ayer dRa)coserifgrcriote ofithe trated lapmt with i bashmatesitler - based i nk
absorbing |layer being fornmed by a procedure, the procedure conprising the
steps of: (la) coddl W@d@tl@&uﬂlﬁ&@@e%%@r withastivereness) keamyp chreghgrenated dayerrand

ai r-vent shape vvith) a wat er- based i Ijlli absorbent containing a

wat er - absor pt i ve {PITPRPving thegonsramaterial figm the eqated(19¥f- covering a surface of

e Coat e | Bttt e PBER IS ol Tl 1 B9 2ULD0,LNS oo aver,
CO1" TR el ERR SRRACL Ll RSP T Gind BHSLFLPE FESHID
the procedure comprising the steps of:
(1) coating the surface of the base material with a water-based ink absorbent
containing a water-absorptive filler to form a coated layer;
(2) covering a surface of the coated layer with a cover material with a particular air-
vent shape;
(3) irradiating the coated layer with active energy beam to cure the coated layer; and
(4a) not removing the cover material from the coated layer.
6. An information recording medium having a base material and a water-based ink absorbing layer
on a surface of the base material, the water-based ink absorbing layer being formed by a procedure,
the procedure comprising the steps of:
(ia) coating a surface of a cover material with a particular air-vent shape with a water-
based ink absorbent containing a water-absorptive filler to form a coated layer;
(2a) covering a surface of the coated layer with the base material;
(3) irradiating the coated layer with active energy beam to cure the coated layer; and

(4a) not removing the cover material from the coated layer.

7. The information recording medium according to any one of claims 3 to 6 , wherein



29 centerline average roughness (Ra) of the water-based ink absorbing | ayer
is 0.25mor smaller, and gl ossiness of the water-based ink absorbing | ayer
is 48% or higher. 8. The information recordi ng nedium according to any one
of claimse 3 to 7, wherein the content of the water-absorptive filler is 5
to 50 wt% relative to the water-based,d nk absorbing layer. 9. The

i nformation recordi ng nedi um according to clains 3, wherein the water-
absorptive filler is selected fromthe group consisting of silk, cellulose,
col |l agen, starch, water-absorptive resin powder, silica, calciumcarbonate

and t al cgenttfline Tdveraigh rG\ighBéds QRa) 6 the Aidieh-biBel D AdSEBIng 1agerti® o.arsrmpcsre of
claims 3 to 9. wherein surface roughness of the_co%er material is 0.5mor
| ess. 118maflge andiglopsingss shthe satarbased wethsarbingdaysr ds Yo eohighsr one of clainms 3

to 10, wherein the particular air-vent shape is any one of fine groove, a

grain af‘lg The Qﬂghﬁit{bnfrgéo%gg %d{urﬁ? acc%wiﬁgaﬁaean?/fong IS? BN ton?,txgl{eirea}lll the

content of the water-absorptive filler is 5 to 50 wt% relative to the water-based ink

absorbing layer.

9. The information recording medium according to claims 3, wherein the water-
absorptive filler is selected from the group consisting of silk, cellulose, collagen, starch,

water-absorptive resin powder, silica, calcium carbonate and talc.

10. The information recording medium according to any one of claims 3 to 9. wherein

surface roughness of the cover material is 0.5um or less.

11. The information recording medium according to any one of claims 3 to 10, wherein
the particular air-vent shape is any one of fine groove, a grain and a pattern formed on the

surface of the cover material.



