DESOR!PTICN PRI NT PROTECTI VE AGENT AND METHOD OF MAKI NG PROTECTI VE LAYER 5
Techni cal Fiel 1"““““““““1%@& invention relates to a protective agent for
protecting a pr ink) formed on a surface of a printing object
including an opti cahsegisk such as a CD (conpact disk) or a card-shaped
optical* disk and a normal paper. It also relates to 10 a nethod of formng
a protective Iayer“*%w the print and an information storage nedi um havi ng
a print prote the protective agent. Background Art 15
A print shomngmwmﬂmm m “N&unberspﬁbq;mpmicumithe like is normally fornmed
on a surface obj ect such as a CD (conpact disk), a CD-R
(recordable CD) or~armornmal paper with water-based ink by an ink-jet
printing nethod or the |ike. However, since the aforenentioned print is
formed bt‘nﬁﬁt“bkﬂ@nc@@vﬂ ABENE! ANDDRESHODNSF MARENGhPROVECRIVEOLAYER pri nt
gets wet with water, the water-based ink flows easily, causing illegible

letters, numbers, flgures etc. and di sappearance thereof. As a nmethod for
i nproving the water resisting property of such

5 Technical Field

The present invention relates to a protective agent for
protecting a print (printed ink) formed on a surface of a printing
object including an optical disk such as a CD (compact disk) or
a card-shaped optical disk and a normal paper. It also relates to

10 a method of forming a protective layer for the print and an
information storage medium having a print protective layer formed

by the protective agent.

Background Art
15 A print showing letters, numbers, figures and the like is
normally formed on a surface of a printing object such as a CD
(compact disk), a CD-R (recordable CD) or a normal paper with
water-based ink by an ink-jet printing method or the 1like.
However, since the aforementioned print is formed by printing
20 with water-based ink, when the surface of the print gets wet with
water, the water-based ink flows easily, causing illegible letters,
numbers, figures, etc. and disappearance thereof.
As a method for improving the water resisting property of such
a water-based ink print, there is a method in which resin solution

25 including organic solvent and synthetic resin dissolved therein




a water-based ink print, there is a nmethod in which resin solution 25
'|nclyd|ng organi ¢ solvent and synthetic resin dissolved therein 2 is
applied to the surface of the print by a bar coater or the like and then
dried to thereby forma protective coat thereon. However, the nethod had a
drawback that the drying rate of the solvent was slow Furthernore, the
water resisting property was insufficient, 5 and therefore the further

i mprovenent of the water resisting property was required. That is,

al t hougy tEpp 1Rl toMBle NGlirfiece GHMhet pryndi spppearedpatbe pritite tlidds to
becone blurry or illegible. In some CD-Rs, a comercially available print

seal i ifkaeadirids @d 8ReBEBPIE s hasfotécti ¥ ddati thaneanheHowevayer of
the print seal and a print is forned on the seal with water-based ink. In

this cagfe ndi@id aa@ dr arheskekt figat tie Wah@ng esite! bigtheopelvent ivas
I nsufficient and that the adhesive contained in the adhesive |ayer

per meatLroy he Futf@leFRiord) thehrtRreds Bt dfigprofaityavaslinsmtficbéniand
finally reaches the recording |ayer as the core of the information storage

medium Wi ¢flerakses dRAPPEREREFC i brb8meh®C Wlethe Nvarea! i tdsisindge
other hand, 1Tn a magnetic-stripe card used as a credit card, a cash card

or thﬁﬂ# erS%% Jzésc,@ﬁapﬂnxééafét tHEtCakd h3tABRGASeHe 21Nt Mmaiermonabe

i nfor h as a I vi dual name and a registration nunmber so that

the i ”ﬂg&%{éﬁ?lpr %H%{égﬁ%a‘}%dt,hetﬁ@r rif¥ f 8&€das HeWeVIBEcomd B1eegnt by

pr opose € car ape optical disk having the sane size as that of

a card fffggfglg_credit

In some CD-Rs, a commercially available print seal is adhered

10 on an upper surface of a CD-R via an adhesive layer of the print

seal and a print is formed on the seal with water-based ink. In

this case, there are drawbacks that the water resisting property

is insufficient and that the adhesive contained in the adhesive

layer permeates the information storage medium as a substrate

15 material and finally reaches the recording layer as the core of

the information storage medium, which causes disappearance of the
recorded information.

On the other hand, in a magnetic-stripe card used as a credit

card, a cash card or the like, it is common that the card is embossed

20 with personal information such as an individual name and a

registration number so that the information protrudes on the card

surface. However, in a recently proposed notable card-shaped

optical disk having the same size as that of a card such as a credit

card or a business card, a recording layer is formed on approximately

25 the entire surface of the disk. Therefore, it 1s impossible to




card-or a business card, a recording |layer is formed on approxi mately 25
the entire surface of the disk. Therefore, it is inpossible to 3 enploy the
af orenmenti.oned enbossing processing i order to form the aforementioned
personal infornmation on the optical disk. Furthernore, in a conventional
card wi'th embossed portions showing personal information such as an

I ndi vidual nanme or a registration 5 nunber, there is a problemthat the
enbossed portions beconme bul ky when a plurality of cards are stored in a
val | et enblear dHRASE crfemdritadridde dmbasidiayy piucesging il entders ta ifmn o
print personal information such as an individual name or a registration
nunber tnd t i O éméAEE6nEAK prsdfdlr sinpsimatton apar e obpthaadd didk f or med
10 on a surface of a card-type optical disk by a sublimtion hot- printing

met hod pQirttanldes, 1Ahh Tomerealitthdihaarahes th wabosised port buhaghmvaiigm
Al t hough the information was clearly printed, the print was not fixed well

on the Jd¥sdnd i1hirRdmati@n ehchl 4shas amhdivildwld naher ef o4 erddiiss taratntomas
easi |y di sappeared when the print 15 was touched or rubbed with a hand.

Thes pr gifiiler N-@Rie0Ns V@ Hrivien Bhiitevhe fenidts D pertibnsnbdcomne dhuilkyl
background. The present invention ains to provide a protective agent for a

print capabl£ Mfuiiias iofeleardsewee! sharedeinpai valleom secearagcadé end
excellent 1 n quick-drying property and 20 therefore the sol vent does not

reach a,subsiyat e, W £dal MR NHHHY 1 RRIMGEDs airidd Clo theimt | péréenddr ned,

which in turn can prevent bad influence on the substrate material. The
present; i VS AL SUSP £ NBn Lo P{-PVAEEL andiid NOE £fré @14t Pgt PoprDlifisér ve

| ayer for

with oil-based ink on a first printed layer of oil-based ink formed
10 on a surface of a card-type optical disk by a sublimation hot-
printing method or the like. This revealed that there was the
following problem. Although the information was clearly printed,
the print was not fixed well on the first printed layer of oil-based
ink and therefore the print was easily disappeared when the print

15 was touched or rubbed with a hand.
The present invention was made in view of the aforementioned
technical background. The present invention aims to provide a
protective agent for a print capable of effectively preventing the
print from wearing off and excellent in quick-drying property and
20 therefore the solvent does not reach a substrate material (printing
object) on which the print is formed, which in turn can prevent
bad influence on the substrate material. The present invention
also aims to provide a method of forming a protective layer for

the print and an information storage medium with a well-fixed print

25 that does not become bulky even if they are stored in piles.



the print and an information storage nediumw th a well-fixed print 25 that
‘does not becone bul ky even if they are stored in piles. 4 Oher objects of
the present invention will be apparent fromthe follow ng embodi nents.

Di sclosure of Invention 5 In order to attain the aforenmenti oned objects of
the present invention, the present inventors have studied diligently. As a
result, the inventors have found the facts that formng a protective |ayer
on a print by spraying dispersion liquid in which synthetic resin

particl es ar ettespebsedts ohittle ppeaent eiroverainien salldehe dlfpdsen v dirtom
prevents the print from being di sappeared or dissolved into water and that
the prairctione dwity dnfbod@Rintent in quick-drying property and gives no
bad i nfluence on a substrate material. Then, the inventors have conpl eted
the present invention based on the aforenentioned facts. 15 According to
the present invention, a protective agent for protecting a print formed on

a printging1YEd dfncididgition hi gh-vol atile organic solvent as a di spersion
medi um and non-water fam |y high polymer emulsion |iquid including

synghetic resigfnorfastislA% 3% 8hdi sPeFsméticleBobydty b6g the gredent i ve
agent onto a print such as water-based ink print or oil-based ink print

and t hefh B 1th | tthe HiEEBEtinifet B Naxed Usk wdii sy "dhPigentEgi n Amard i cl es

is formed on the print. As a result, the print can be effectively

prevent gy i ORhRE Mkt SAPREIESLUEHA Ehe UM NEnbBLTLHMALRS a Priot¥deveor ds,
layer on a print by spraying dispersion liquid in which synthetic
resin particles are dispersed in high-volatile organic solvent

10 (solvent) prevents the print from being disappeared or dissolved
into water and that the protective layer is excellent 1in
quick-drying property and gives no bad influence on a substrate
material. Then, the inventors have completed the present invention
based on the aforementioned facts.

15 According to the present invention, a protective agent for
protecting a print formed on a printing object includes a
high-volatile organic solvent as a dispersion medium and non-water
family high polymer emulsion liquid including synthetic resin
particles as a dispersoid.

20 By applying the protective agent onto a print such as
water-based ink print or oil-based ink print and then drying it,

a protective layer including synthetic resin particles is formed
on the print. As a result, the print can be effectively prevented

from being disappeared or dissolving into water. 1In other words,

25 the print will never be worn off even if the surface of the protective




25 the print will never be worn off even if the surface of the protective 5

Wayer i s touched or rubbed with a hand, and the print will never be
carried away even if water is adheredsto the surface of the protective
| ayer. Furthernore, since the protective agent is liquid in which

synthetic resin particles are dispersed in a 5 high-volatile organic

sol vent, the protective agent is excellent in quick-drying property
because a | arge anount of organic solvent <can volatilize through the gaps
among thk&edyAishebuchedsor pabbed| esthwhachmande gmdtteod ipeirygentll neved i ed
onto the print by a spray method or the like. Furthernore, since the

or gani Ges Wataiited awdghevidh vt avater ibea@netredt tuethgesurfacebefdribed nore
quickly. As mentioned above, since the protective agent can be quickly
dried pdtectiie appyéeat i parthérinsrppssiince tithefpestévelye pageant itshe
organi ¢ solvent from perneating through the substrate material (printing

mat eri aliguithi oh &ARCAT e4eithdiAt i résLenpareiclibe Hresubbspetsedntiarial . To
the contrary, in cases where conventional resin solution including organic

sol yent il voritiald 6rRuit sdlveaktyednehprétactsvesagent hies dydeldertt e i s
very slow when the solution is applied on the printed ink because there is

No gap ;. RLQLEN Ay el f)f@p@fgﬁfﬂé‘caiﬁé/ﬁnlafgé alndurdesf dhysn st |swBrdie 20

perneation of the organic solvent in the substrate nmaterial, resulting in

bad i nfl4eg6ea0R1608 SURIGRIEAeGESS latlond End Syditdletiiabtesin pie fldene as
t he high-volatile organic ~sol vent because further enhanced quick-drying
proper ty, H2PhBSrAU & RRagent is applied onto the print by a spray method
or the like. Furthermore, since the organic solvent is high-
10 volatile, the protective agent can be dried more quickly. As
mentioned above, since the protective agent can be quickly dried
after the application, it is possible to effectively prevent the
organic solvent from permeating through the substrate material
(printing material), which can prevent bad influence on the
15 substrate material. To the contrary, in cases where conventional
resin solution including organic solvent and synthetic resin
dissolved therein is used, the drying rate is very slow when the
solution is applied on the printed ink because there is no gap
through which the organic solvent volatilizes. This allows the
20 permeation of the organic solvent in the substrate material,
resulting in bad influence on the substrate material.
It is preferable to use toluene as the high-volatile organic
solvent because further enhanced quick-drying property can be
obtained.

25 Acrylic family resin particles can be preferably used as the



25 Acrylic famly resin particles can be preferably used as the 6 synthetic
Tesin particles because the acrylic famly resin particles can further

i nprove the adhesive strength to the grint. It is preferable that a grain
size of the synthetic resin particle falls within the range of 0.3 to 5 m
because this inproves 5 the water resisting property while keeping enough
qui ck-drying property. It is preferable that a content by wei ght
percentage of the synthetic resin particles in the high polyner enulsion

|i qui d sy@ithetiw t beBihhepanbtpeles tedams¥) wh¥ dbrgleoabiasi by f aresdn on of
a 10 uniformprotective layer, which in turn can further inprove the water

resi st iga-tAlcARAY tan fufthBedimproVertid@dhepivecstireagtnyes fios primt.nt
according to the present invention includes spraying one of the

af orementiongqd iRr PhreFerddiagehat @Nigalife silZenlofl WhiEeGyartHdtd Prigdimg
object, 15 and thereafter drying the protective agent. Wth this method,

Si nce e (rALELIYE TN theSRIMEdr 6.3 kB 8 ARbeUSY BhPE alsidues | aver

can be“torned very easily. Furthernore, since the protective agent is

sprayednhd Kder Srési®fidg pPepei PP RheLECkvpihayhotdh Rfaifok-merawy t he
print w thout causing 20 any problemeven if the printing surface includes
uneven Suy . portions and/or curved surface portions. Furthernore, an
i nformati on st'orage nediumon which a print protective layer is forned

g?f?[)gisgg fgg&?gfﬁ%gégﬁkgbgéfﬁé&g% dotldidepyawbight pet8éntayeroPfthe

synthetic resin particles in the high polymer emulsion liquid falls

within the range of 15 to 20 wt%. This enables a formation of a

10 uniform protective layer, which in turn can further improve the
water resisting property.

A method for forming a protective layer for a print according
to the present invention includes spraying one of the aforementioned
protective agents onto the print formed on the printing object,

15 and thereafter drying the protective agent.

With this method, since the protective agent i1s sprayed, a
thin and uniform protective layer can be formed very easily.
Furthermore, since the protective agent is sprayed, there is amerit
that the protective layer can be formed on the print without causing

20 any problem even if the printing surface includes uneven surface
portions and/or curved surface portions.

Furthermore, an information storage medium on which a print
protective layer is formed according to the present invention

includes a first print layer of oil-based ink formed on a surface

25 of an information storage medium, a second print layer of oil-



25 of an information storage nmedium a second print layer of oil 7 based
ink formed on at | east a part of an upper surface of the first print

| ayer, and a protective |ayer forned gn an upper surface of the second
print layer, the protective |layer being formed by applying any one of the
af orenenti oned protective agents and drying 5 the applied protective
agent. Wth this information storage nedium since the protective |ayer is
formed by the protective agent on the second print layer printing an

i ndi Vi dadled DHRIFBEMED oBUaD sast pEepaPHAE BANMEPPEr SurfegiesbEathe £ imstber
the print can be prevent from being di sappeared. 10 In other words, the

print yWdinthewgerheanara widtéveiveé fldyer Forinedeonoan tigper ahweridae dfayer
is touched or rubbed with a hand, and the print will never be carried away

even i freat &&chisa aghened 1Rt Othe FpibleetRye, lldiRr NB@ingt EoPmedcbyas
I ndi vidual information is not shown by enbossed projected portions but

shown %ﬁl@qﬁdﬁaﬁv{%ﬁ@eé t315e RifoemeRtebnkll gdte d fitvé higenisohra tdrwadayer .
Theref oré, “even i a plurality of information storage nedia are placed one

on noqﬂﬁg,aégﬂyaﬁ Widdt i REGYBhPUl Ky, resulting in an easy-to-store

medi um or sy-to-carry nedium It is preferable that the second print

layer is forgRQ Y3 zqfamgwaw 2RoPRbe PR&ALEMY SBLAO G RN Hridtric iR
protective agent is app by a spray nethod. The printing by the

subl i myt 0 t bPIHETRUL SN SR taofl BRE HEESRAVhEIhE 1dyBY €
deV|cg%jhgﬂalghkgehkpn??%g met hod is‘ggpopulaf met hod eﬁ%lg%ed by Bﬁ%tlar

print erpsrin(¥1rgge'hq{ al n PEFSANA GBI on U I Serdditial dikdle or a

registration number, the print can be prevent from being disappeared.
10 In other words, the print will never be worn off even if the surface
of the protective layer is touched or rubbed with a hand, and the
print will never be carried away even if water 1s adhered thereto.
Furthermore, the information such as individual informatlon is not
shown by embossed projected portions but shown by the thin second
15 print layer through the thin protective layer. Therefore, even if
a plurality of information storage media are placed one on another,
they will not become bulky, resulting in an easy-to-store medium

or easy-to-carry medium.
It is preferable that the second print layer is formed by a
20 sublimation hot-printing method and that the protective agent is
applied by a spray method. The printing by the sublimation
hot-printing method can create a clear print with a simple device,
and this printing method is a popular method employed by popular
printers for general personal computers. Furthermore, individual

25 information such as personal information can be printed instantly




25 informati on such as personal

‘Wi ndow in a hospital or the like by using a printer for personal

conmputers, and the subsequent fornmati@n of the protective |ayer

performed by spraying and drying the protective agent in a very short
Accordingly, there is an advantage that printing 5 of the required
personal information or the |like can be individually mnade on the spot
short time. Brief Description of Drawings Fig. 1 is a top view show ng an
i nf or MRt @RvITREW dhng hordiieal 3P taRCDikengy ueiag € prdditernfonipersonalesent

tinme.

invention. Fig. 2 is a cross-sectional view taken along the line A-Ain
tetd,S ahdAHed Bl st U Stgnidta dnfod et @Trotecdridiendayesdi um
15 Best Mode for Carrying Qut the Invention

Fig. l.conigh
according to the enbodi nent.

can be

I nformation can be printed instantly 8 at a

in a

The pr ff e/ ATV meE By Eptaind e ddasanig ithee nidotedts vearagegemntinf or
protecting a print (water-based printed ink, oil- based printed ink, etc.)

formed pPPedyRHdHt PEMED] Stdcordithd iE) vHeged(s anhidiantelgd that ggarting

sol vent as a di spersion nmedi um and non-wat er
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protective agent according to the present invention 1is applied onto a

_t}r}’afe(rjﬁ{% a5 % SSHE Neldod and then 25 dried, a protective
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Brief Description of Drawilings

Fig. 1 is a top view showing an information recording medium
according to an embodiment of the present invention.

Fig. 2 is a cross-sectional view taken along the line A-A in
Fig. 1.

Fig. 3 is a bottom view showing the information recording

medium according to the embodiment.

Best Mode for Carrying Out the Invention

The protective agent according to the present invention is
an agent for protecting a print (water-based printed ink, oil-
based printed ink, etc.) formed on a printing object, and includes
ahigh-volatile organic solvent as a dispersion medium and non-water
family high polymer emulsion liquid including synthetic resin
particles as a dispersoid.

When the protective agent according to the present invention
is applied onto a print by a method such as a spray method and then

dried, a protective layer including synthetic resin particles is

fam ly high polymer enul sion



9 formed on the print. Therefore, the print will never be worn off even if
the surface of the protective layer is touched or rubbed wth a hand, and
the print will never be carried away @ven if water is adhered to the
surface. 5 Furthernore, since the protective agent is |liquid that

synthetic resin particles are dispersed in a high-volatile organic

solvent, the protective agent is excellent in quick-drying property
because a | arge anount of organic solvent can volatilize through the gaps
anong teenmedibhethe pesht. pariem srehdme periptoweldli nevéd bgenmrn ofHppl i ed
onto the print by a spray method or the like. Furthernore, since the

or gani evesl 1enthees shirghceobst the, ptbtecpivéetaysr bgerductaen her dnitkbdor e
qui ckly. Since the protective agent can be dried very quickly after the

appl i Catiit®Na hand s 4185 ¥hbl prihe wiTPeleves! Yepsamendd dmmyoegani Lf sa teant
from perneating through 15 the substrate material (printing material),

which.q%namnﬁﬁﬁmg HAdhd Hisauee on the substrate material. Accordingly,
even in cases where the substrate material is an information storage nedia

such as an epRiithRlrndrek. Sifee #heD profdrRlwedagestr dtshapgdiaptiod
disk, it is possible to prevent the organic solvent fromreaching 20 the

recor digig tratalc #esdnPaPrPOlds FrePli1bperalofial hognsivoragele Gthanic
Therefore, the print can be protected w thout giving bad influence on the

recor deg v Mehb Pra¥ediie d AhehEBld 8Rc8106AESn HRECR- Ay 1hapidiserty
af orenentioned high-volatile organic solvent, 25 although it i's not
speci figaldusd dMasde anmdudReekf beglN®c §61V8AE can volatilize through
the gaps among the synthetic resin particles when the protective
10 agent is applied onto the print by a spray method or the like.
Furthermore, since the organic solvent is high-volatile, the
protective agent can be dried more quickly. Since the protective
agent can be dried very quickly after the application, it is possible
to effectively prevent the organic solvent from permeating through
15 the substrate material (printing material), which can prevent bad
influence on the substrate material. Accordingly, even in cases
where the substrate material is an information storage media such
as an optical disk, e.g., a CD, a CD-R and a card-shaped optical
disk, it is possible to prevent the organic solvent from reaching
20 the recording layer as a main portion of the information storage
media. Therefore, the print can be protected without giving bad
influence on the recorded information on the information storage
media.

As for the aforementioned high-volatile organic solvent,

25 although it is not specifically limited to a specific one, toluene



10 and acetone can be exenplified. Especially, it is preferable to use
tol uene since toluene is excellent in quick-drying property. As for the
synthetic .resin particles, although the particles are not specifically
limted to a specific one, acrylic famly resin 5 particles and pol yester
famly-resin particles can be exenplified. Especially, it is preferable to
use acrylic famly resin particles since they can further inprove the
adhesi ve strength and can form a protective layer excellent in uniformty.
As conERiChakltyned¥an! BBl exenplsEosdl i REgeEHL Y Niity 1AL PHdferablid o esin
particles, 10 "XA-4401B" (acrylic copol ynerization resin famly emulsion
l'i qui d ygedeohenkabinbektokatfbaid @ik¥e)len A Ghd c-@uwming property.

copol yneri zation resin famly enmulsion |iquid nade by "Kabushi ki Kai sha

TOUPE" can basersiplid s9dinbt icSres bh @aiitie lidigt al BRogyhi the ipas-tdfcllelze
synthetic resin 15 particle falls wwthin the range of 0.3 to 5 um It is

not pr iy Aot &peddidti ddia yoI 8t 8a 2R & $PeRAT ildale ) adrylaeafani 1peediyi ng
rate deteriorates. Also, it is not preferable that the grain size exceeds

5u & beraiseldieanal fs1yEst St iFRmiNyOPES LN FHHEId IMALAR. bé lexiemplrigfieiabl e
that the content by weight percentage of the 20 synthetic resin particles

int heféﬁigfﬁtﬁiﬁlw&tef@lﬁiéféﬂéﬂ@ dof @4é oW1l Pahiey’ Pddien Yarkd d1es20

wt % | ess than"15 wt% a non-uniformprotective |ayer nay be

formed S%H%é bWy baherhPaNsE enpt Sy ERie) iR el steBnbtHVARG R doxrn MES
to formthe profective Iayer..%b the contrary, if it exceeds 20 % a
hon- uni&‘ O{)P?)tective layer excellent in uniformity. As commercially
available emulsion liquid containing acrylic family resin particles,
10 "XA-4401B" (acrylic copolymerization resin family emulsion liquid
made by “Kabushiki Kaisha TOUPE"), "XA-3747" (acrylic
copolymerization resin family emulsion liquid made by "Kabushiki
Kaisha TOUPE" can be exemplified.
It is preferable that the grain size of the synthetic resin
15 particle falls within the range of 0.3 to5 um. It is not preferable
that the grain size is less than 0.3um because the drying rate
deteriorates. Also, it is not preferable that the grain size
exceeds 5um because the water resisting property deteriorates.
It is preferable that the content by weight percentage of the
20 synthetic resin particles in the high polymer emulsion liquid falls
within the range of 15 to 20 wt%. If it is less than 15 wt%, a
non-uniform protective layer may be formed and it will be required
to apply the emulsion liquid plural times to form the protective
layer. To the contrary, if it exceeds 20 wt%, a non-uniform

25 protective layer may be formed and it becomes difficult to form



25 protective |layer may be fornmed and it becones difficult to form1l a

‘uni form protective layer. Furthernore, it becones difficult to obtain a
stably distributed emulsion liquid. The high polyner emulsion |iquid may
contain various additives such as ultraviolet absorber, enulsifier
(surfactant, 5 etc.), binder, plasticizer and antistatic agent. As the

af orenenti oned pl asticizer, DBP (dibutyl phthalate), DOP (di- 2-ethyl hexyl
pht hal ate), DI DP (diisodecyl phthalate) can be exenplified. In cases where

the ul tr aniigbein ph6PESELVE SLAfIed, Fukeheeimore , 10t fislcomes aifffinty ivat due
to ultraviolet rays can be prevented effectively. Furthernore, in cases

wher e bt a8MUlaSisftia®ly Fidddabutdd entilsionbUtiigiast abi lity of the high
pol ymer enulsion liquid can be inproved. Furthernore, in cases where the

bi nder is adggd, hign PUBFON @mi1RAQ dY Oteghive hayercdmtdim f araddss the
print can be 15 inproved. The nethod of form ng the protective agent |ayer

ONn a Pradgdli tide@0'sHIN als0 V1 aRFiRIH aAbBGRNerON et 1AM il (lsed flak tantpeci fi ¢
one, and a spray nethod, a bar coater nethod and a roll coater nethod can

be exergld fii,edpihlgelrs Ppaherablicetro haam hheiptatest i 4gehtyer 2 bytnd spray
met hod because the nethod can nmake the protective |layer very easily and

can makg Gefdnt i pI MM PLALC bEP | (@iPuty1Tshaeaid¥@) Of pbbe (ai-

protective agent by the aforenmentioned spray method is usually carried out

oy pst Q%eta%‘é'&%ﬁﬂ phtfl18te)2 SPIBY (RLisdad¥y" bliEnALALES! ddn AR 1S
exemplified.

In cases where the ultraviolet absorber is added, the color

10 fade-out of the print due to ultraviolet rays can be prevented
effectively. Furthermore, in cases where the emulsifier is added,
the distribution stability of the high polymer emulsion liquid can
be improved. Furthermore, in cases where the binder is added, the
adhesion of the protective layer to be formed to the print can be

15 improved.

The method of forming the protective agent layer on a print
according to the present invention is not limited to a specific
one, and a spray method, a bar coater method and a roll coater method
can be exemplified. It is preferable to form the protective layer

20 by a spray method because the method can make the protective layer
very easily and can make a thin and uniform protective layer.

The coating of the protective agent by the aforementioned
spray method is usually carried out by using a container such as

a spray can in which the protective agent is enclosed together with

25 high pressure gas. The inner pressure of the container is



25 hi gh pressure gas. The inner pressure of the container is 12 preferably
'set to 0.34-0.42 MPa. Although the high pressure gas is not limted to a
speci fic one, DME (dinethyl ether) angh LPG can be exenplified. Al though
the nunber of times of spraying the protective agent 5 to the print by the
spray nethod is not |limted, it is preferable to performthe spraying
multiple times in order to forma uniform protective |ayer. The protective
agent and the protective layer form ng nethod according to the present

| nvent peefarabaPkeedtbooasprong2 Mpeh Alkiasugh i hileps et efisuttecgaisnk and
an oil-based printed ink, printed on a printing object. As the printing

obj ect jsafotNf DhiBéd Ao ashﬁééﬁlﬁifie&hél MDME [ dafmedhoD, e8h&P) Rand 1088 damhaped
optical disk, an ICcard, a CD-I Ccard (a card equipped with a CD

recor dipd efeiin19Fiednd an 1 C recording portion) and a magnetic-stripe card,
or a regular 15 paper can be exenplified. However, the printing object is

not limt edA&ehgﬁghOEhé ARV Ef ﬂ\ﬁi@s o1k B YT LMD 56 06 GEEy STRe?
according to one nbodi ment of the present invention will be explained

Wi td T el eRRBCErihe 15 1 tARNAA i thWaN98. ndBer im] PEaRt ON & pReFeFamd um 1,
which 20 is aﬁgérd sﬁaped optical disk shgmn in Figs. 1-3, %gzprlézs a

transpgly eghr§$?*ﬁnhgﬁécsﬁf-§5'({‘n§|rﬁift et B9l ¥eabPoPStfoFfH tiniFodhe, an

i nformati on recordi ng tegion for on the resin plate and a reflective
| ayer %Qd%gggfyglyay@:_a metal thin filmsuch as an alum numfilm

The protective agent and the protective layer forming method

according to the present invention are applied to a print, such

10 as a water-based printed ink and an oil-based printed ink, printed
on a printing object. As the printing object, an information
storage medium such as a CD, a CD-R, a card-shaped optical disk,
an IC card, a CD-I C card (a card equipped with a CD recording portion
and an IC recording portion) and a magnetic-stripe card, or a regular

15 paper can be exemplified. However, the printing object is not
limited to one of the above.

Next, an information storage medium according to one
embodiment of the present inventionwill be explained with reference
to the attached drawings. The information storage medium 1, which

20 is a card-shaped optical disk shown in Figs. 1-3, comprises a
transparent synthetic resin plate such as a polycarbonate resin
plate, an information recording region formed on the resin plate
and a reflective layer 20 consisting of a metal thin £ilm such as
an aluminum film.

25 A first print layer 2 formed with oil-based ink is formed on



25 Afirst print layer 2 formed with oil-based ink is formed on 13 the
upper surface of the reflective layer 20. The first print layer 2 is
general ly -formed by an offset printinmgmethod or a silk printing method,
and often shows col or patterns, photographs, characters, etc. At the |ower
|l eft half portion of the card-shaped information 5 storage nmedium 1, two
white belt-like portions are formed in parallel by the first print |ayer
2, and individual information such as personal information, e.g., an

i ndi vi gual upyete stirface 6fithe aéf Dac V@ Qraydrs26 ur thes £prshtedd oh 1agerwhi t e
belt-l1ike portions. 10 Nanely, on the upper surface of the white belt-Iike

portion iogehbealiistoniedby &y OFféetap SOy Peithbd ¢y ars 8Lk priating by
printing personal information, etc. with oil-based ink. In this

enbodi feRhodd HRADEE t8HMPESWS ScPL b iRt titrid e phRVgraphis O@hafdctels,
I ndi vidual name is printed on the |ower portion. Furthernore, 15 the

prot eckitee | Y ahed 1bekorde han £t PertPerofs Yhéaser M sidife & 2aFbdamaRiont
| ayer 3 by applying the aforenentioned print protective agent thereon and

thed di¥bRade! mePi @O itfoFivhite bE1E- PIRECHLIr¢eonkaydie 4£bméar AR SO
as to cover the second print layer 3 and therearound. O course, the

pr ot ective 1hayehyt vy fA%%r priftenhives 220 anaPehalvikiaed dhfohfation
i nformati on storage nedium 1. Since the protective layer 4 forned with

AT TEHREH S5 "psPREhAR! Sud UL, 08 e SEECMaBiABGal g 67 W,
of f everdifs it 19 e, e ALOLERSE | ¥R ABYET ohStheUGhede belt-1like
portions.

10 Namely, on the upper surface of the white belt-like portion
of the first print layer 2, a second print layer 3 is formed by
printing personal information, etc. with oil-based ink. In this
embodiment, a member number is printed on the upper portion and
an individual name is printed on the lower portion. Furthermore,

15 the protective layer 4 is formed on the upper surface of the second
print layer 3 by applying the aforementioned print protective agent
thereon and then drying it. As shown in Fig. 2, this protective
layer 4 is formed so as to cover the second print layer 3 and
therearound. Of course, the protective layer 4 may cover the entire

20 upper surface of the information storage medium 1.

Since the protective layer 4 formed with synthetic resin
particles is formed on the second print layer 3 on which an
individual information, etc. is printed, the print will never be

worn off even 1f the surface of the protective layer is touched

25 or rubbed with a hand, and the print will never be carried away



25 or rubbed with a hand, and the print will never be carried away 14 even
1f water adhered to the surface. Although the second print |ayer 3 may be
printed by any known nethod, it is preferable to formthe |ayer by a
sublimation hot-printing nmethod because this nmethod enables to nmake a
clear 5 printing with a sinple apparatus such as a printer for personal
conputers. The configuration of the information storage nedium 1 according
to the present inventionis not limted to the card- shape as shown in the

af or enggnonedwareedaameredTt® &bef sawEacieon 10 may be a common di sk shape
(round shape), a polygonal shape, a floral shape or any other shape.

Furt hermore, at BRokbAOKE det®nidpeiAtiffer StRapdse prdntedlby ampknbwm t ed
to a specific one, and may be, for exanple, an optical disk such as a CD

and a (rRogan 1€ €8 hreFer@P1C €81 ¢ort MBIIEL hgest HyPea CRLBLIMGE 0N
Al t hough the application 15 of the information storage nedium 1 according

tot hetht%gﬁht inQVaRithed bacarise ithHikethelthod ©RGGIEISC tonmakeha iclkammat i on
storage nedium 1l can be, for exanple, a nenber card, a nedical -application
c

cardl, g%@iﬁ%l W AR &l %’p%ar@lt‘ﬁ%s BuCh Gs A PrafiterCFod parshmsiiness
card and a spécial limted CD. 20 Next, concrete exanples of the present

I nvent iQR WtlelrsPe expl ained. EXAMPLE 1 The hi gh polymer emulsion Iiquid
(acrylic §§sten1resin particles were dispersed in a toluene sol vent)
i ncl udi ng 2OTW%ig%nfiguration of the information storage medium 1
according to the present invention is not limited to the card-
shape as shown in the aforementioned embodiment. The configuration
10 may be a common disk shape (round shape), a polygonal shape, a floral
shape or any other shape. Furthermore, the kind of the information
storage medium 1 is not limited to a specific one, and may be, for
example, an optical disk such as a CD and a CD-R, an IC card, a
CD-IC card, a magnetic-stripe card, etc. Although the application
15 of the information storage medium 1 according to the present
invention is not limited to a specific one, the information storage
medium 1 can be, for example, a member card, a medical-application
card, a medical examination card, a cash card, a credit card, a
business card and a special limited CD.
20 Next, concrete examples of the present invention will be
explained.
EXAMPLE 1
The high polymer emulsion 1liquid (acrylic system resin
particles were dispersed in a toluene solvent) including 20 welght

25 parts of acrylic system resin particles with a grain size of 0.3



25 parts of acrylic systemresin particles with a grain size of 0.3 15 to 1
‘gm 78 weight parts of toluene and 2 weight parts of plasticizer (DBP)
was put into a netal spray can, and DB was encl osed therein so that the
contai ner internal pressure becane 0.38MWMPa (enul sion

| i qui df DME=54. 75g(60nL)/59. 25¢g(90nL)). 5 Then, using the aforenentioned
protective agent spray can, spraying were perforned several tinmes onto a
wat er - based ink print fornmed on an upper surface of a CO-R in which record

i nf or matbany nhads kegiyrd paady oF tblasne Hikl 2aidigyht paets @ phgsvasizer
naturally seasoned to forma protective |ayer. Thus, a specinen was

obt ai ne@pBP § Ov&=AVY-EnZ oAasheta 'esprias calnt, aan@ (DMK wWdie enel®sedy ther&xanpl e
1 except that a high polyner enulsion liquid including 15 weight parts of
acrylicsbathay €16idoppdinat ethtdrinala pifedisurdl decaine50g3B8MPA3 (emugbionparts
of toluene and 2 weight parts of plasticizer (DOP) was used 15 as a high

pol ymer 1 equk 8y BREEEAU78g ( CONBARSI L YEgEXOWELE. 1 A speci men was obtained in
the sane way as Exanple 1 except that a resin solution in which 20 wei ght

partg of acrythénf afslyg #1681 ¥ Hasmeti tSis e Pprictett MR @ldfentakbeagf cahhanol
was used in place 20 of the high polyner emulsion |iquid. COVPARATI VE

EXAMPL Esgré‘y‘i%g‘:%fé YdrkA¥iid 8BLerali MmseIntts waker Sk oed amkIppent
surface of a R in"which record informati on had been already witten,
and a wahemeBaggdah ppet fuMBscd B#RH dDer AN whikhS redord information
had been already written. Thereafter, the coating was naturally
seasoned to form a protective layer. Thus, a specimen was obtained.
10 EXAMPLE 2
A specimen was obtained in the same way as Example 1 except
that a high polymer emulsion liquid including 15 weight parts of
acrylic family resin particles with a grain size of 5 um, 83 weight
parts of toluene and 2 weight parts of plasticizer (DOP) was used
15 as a high polymer emulsion liquid.
COMPARATIVE EXAMPLE 1
A specimen was obtained in the same way as Example 1 except
that a resin solution in which 20 weight parts of acrylic family
resin was dissolved in 78 weight parts of ethanol was used in place
20 of the high polymer emulsion liquid.
COMPARATIVE EXAMPLE 2
A commercially available print seal was adhered on an upper
surface of a CD-R in which record information had been already
written, and a water-based ink print was formed thereon. Thus, a

25 specimen was obtained.



25 specinen was obtained. 16 REFERENCE EXAMPLE A speci men having no
protective |layer was prepared as a reference exanple. The follow ng

eval uations were perfornmed to each spas nen 5 obtained as nentioned above.
These results are shown in Table 1. EVALUATION OF DRYING TIME A tine
required for the solvent to be volatilized and conpletely dried was
nmeasured. The conpletion of drying was confirnmed by touching the surface
of the print with a hand. 10 EVALUATI ON OF | NFLUENCE ON A RECCRDI NG LAYER
Aft er tREFERENGEI EXAMPLEhe protective |ayer, the recorded infornmation on
the CD-R was read out. As a result, it was evaluated as: "no influence"

when the recoxdegetnienmblavinghas rpectettive layerswasngprepardddienced”
when a part or all of the record information 15 was influenced or

di sappepeedreh¥éLeRdmpNe OF WATER RESI STI NG PROPERTY When 15 seconds was
passed after water had been dropped on the print of each specinen, the

water was W pegle of61¥6%ing evalbatidhsewetdepstpongeaf tdheawnt speciienas
eval uated as: "(c)" when there 20 was no change in the state of the print;

"0" swhegbtAenBai 86 went tbndie dRAgk al rhesghrésel €svase asttdwiglin Thdngelin the
state of the print; "X' when there was a heavy change in the state of the

print apgdaruURPION OF PRSING! eaMBl e; and " X X " when the print was
di sappeared. 17
A time required for the solvent to be volatilized and
completely dried was measured. The completion of drying was
confirmed by touching the surface of the print with a hand.
10 EVALUATION OF INFLUENCE ON A RECORDING LAYER
After the formation of the protective layer, the recorded
information on the CD-R was read out. As a result, it was evaluated
as: "no influence" when the recorded information was read out as
it is, and: "influenced" when a part or all of the record information
15 was influenced or disappeared.
EVALUATION OF WATER RESISTING PROPERTY
When 15 seconds was passed after water had been dropped on
the print of each specimen, the water was wiped off with a cloth.
After the wiping of the water, it was evaluated as: "©" when there
20 was no change in the state of the print; "O" when the print could
be read although there was a slight change in the state of the print;

"X " when there was a heavy change in the state of the print and

the print was illegible; and "X X" when the print was disappeared.



‘TabLe 1 COVPARATI VECOVPARATI VEREFERENCE EXAMPLE 1EXAVPLE 2EXAVPLE 1EXAMPLE
2EXAMPLE Dryi ngl5 secondsl5 seconds20 mnutes-- tinme Influence on
CD- RNoNoNal nf | uencedNo recor di ngi nfl uarmcei nfl uencei nfl uencei nfl uence | ayer

Water resisting0(c)XX XX X property As will

Exanples 1 and 2 in which

was used,
pri nt

be clear from Table 1,
the protective agent of the present
, the 5 protective agent was quickly dried and .could protect the
wi t hout giving any bad influence on the recorded information and

in
i nvent i

was excellent in water resisting proaeléyl To the contrary, in Conparative
Exampl e 1, _the drying rate was slow apnd-the protgective—tlayer—was—nferior
in water resistijn ggge ty x;#] r NDCGMPARATIVE COOMRARNTIVE ([RERBRENCE? | t he
protective |ayer t err@l“[&lﬂ% r i pEXAMPREWAt eIl EKBMRIS 2ng ((HXaMREEY, |and
Fh? prpt eft—gavetad—nftuepceonthe tecord informatiom of |t he
I nf orn storfage nmedi um EXAMPLE B 15 The hi gh pol yner gnul sion |ilqui
(acry|a%i%%&gten1r¥§ns§conds 15 seconds | 20 minutes g POy - qui d
Influence
on CD-R No No No Influenced No
recording | influence influence influence influence
layer
Water
resisting © © X X X X X
property
As will be clear from Table 1, in Examples 1 and 2 in which
the protective agent of the present invention was used, the
5 protective agent was quickly dried and could protect the print
without giving any bad influence on the recorded information and
was excellent in water resisting property. To the contrary, 1in
Comparative Example 1, the drying rate was slow and the protective
layer was inferior in water resisting property. Furthermore, in
10 Comparative Example 2, the protective layer was extremely inferior
in water resisting property, and the protective agent gave bad
influence on the record information of the information storage
medium.
EXAMPLE 3
15 The high polymer emulsion liquid (acrylic system resin

particles were dispersed in a toluene solvent) including 20 weight

parts of acrylic system resin particles with a grain size of 0.3

to 1l um, 78 weight parts of toluene and 2 weight parts of plasticizer

(DBP) was put into a metal spray can, and DME was enclosed therein

on



particles were dispersed in a toluene solvent) including 20 weight parts
of acrylic systemresin particles with a grain size of 0.3 to 1 gm 78
wei ght parts of toluene and 2 weight parts of plasticizer (DBP) was put
into a netal spray can, and DME was enclosed therein 18 so that the

contai ner internal pressure became 0.38MPa (enulsion

l'i qui d/ DME=54. 75g(60nL)/59.25g (90nmL)). On the other hand, after formng a
color printing (a first print layer) of draw ngs, etc. by an offset

printi ngo MERADOLIN duhtabimel iiTteElr presiksare becameadd3sMBpe(emplsiah

di sk, as shown in Fig. 1, a nmenber number and an individual nane were

pri nt edl dgudd/bREL5 oMY ( pORL) pBIORSHhegomL) gal di sk by a sublimation
hot-printing (a second print layer) with oil-based ink using a printer for
comon  per sopRl tKe P EF harfd) tde farndfigela splay pyihtangr ¢aefirse 10
agent onto the printed portion (several tinmes) using the aforenentioned

prot ect h¥end0EyeBProW driwiddie, Rtel.ebyi 48 GEERét printiaigimethodseasaned to
forma protective |layer, thereby obtaining an infornmation storage nmedi um

The r ybHe:iteMBppes 8le¥hcé5Sorsacenda- shapEAAbPEEc41AaspRGi BBNsnwasnOohhai ned
in the sane way as Exanple 3 except that a high polynmer enmulsion Iiquid

i ncl udi pg 415, vweh ghimPar t SuRber 3ddy ldif fraiviaUS nanAkidre einteld atgaain
size of 5 m 83 weight parts of toluene and 2 weight parts of plasticizer

gggj% ‘i‘@éf?é%%zg p%%tﬁo'ﬂi &P tBE! eI c £k 8k By hi Sib ThmdthEor hpt AGrintRngas
(a second print layer) with oil-based ink using a printer for common
personal computers. Furthermore, after spraying the protective
10 agent onto the printed portion (several times) using the
aforementioned protective agent spray can, the protective agent
wasnaturallyseasonedtx>fannaprotectivelayer,therebyobtaining
an information storage medium. The drying time was about 15
seconds.
15 EXAMPLE 4
A specimen was obtained in the same way as Example 3 except
that a high polymer emulsion liquid including 15 weight parts of
acrylic family resin particles with a grain size of 5 um, 83 weight
parts of toluene and 2 weight parts of plasticizer (DOP) was used
20 as a high polymer emulsion liquid. The drying time was about 15
seconds.
COMPARATIVE EXAMPLE 3
A specimen was obtained in the same way as Example 3 until
the second print layer was formed. In the specimen, no protective

25 layer was formed.



COVPARATI VE EXAMPLE 3 A specimen was obtained in the same way as Exanple 3
until the second print |ayer was forned. In the specinen, no protective

25 layer was forned. 19 The fol | ow ngl@val uations were perforned to each
speci nen obtained as nentioned above. The results are shown in Table 2.
EVALUATI ON ON PRI NT STATE After rubbing several tinmes with a hand, it was
evaluated as: 5 "0" when there was no change in the state of the print;

"A" when the print could be read although there was a slight change in the
state of the The nfollowingwealtdtienswesere hpaevformadgtoi aachespeaimenof
the print and the print was illegible; and " X X " when the print was

di sappegb€dind@ ¥¥\TEhREShED! aboPROPHTE ALY | 3¢ Tshewrevial UBdbba as
performed in the same manner as nmentioned before. Table 2 EXAVPLE 3EXAVPLE
4ACOVPARMFAMBATYAWPOR BRENALEAATEN ONOOX X PRI NT STATE EVALUATI ON ON WATER
RESI STI N&(c) X X PROPERTY 15 As will be apparent from Table 2, in Exanples
3 and 4, the pAfter rubbing several times with a hand, it was evaluated as:

5 "O" when there was no change in the state of the print; "A" when
the print could be read although there was a slight change in the
state of the print; "X " when there was a heavy change 1n the state
of the print and the print was illegible; and " X X" when the print
was disappeared.

10 WATER RESISTING PROPERTY EVALUATION

This evaluation was performed in the same manner as mentioned

before.
Table 2
COMPARATIVE
EXAMPLE 3 EXAMPLE 4 EXAMPLE 3
EVALUATION ON
PRINT STATE O O XX
EVALUATION ON
WATER RESISTING © © X X
PROPERTY
15 As will be apparent from Table 2, in Examples 3 and 4, the

protective agent was quickly dried and excellent in water resisting
property. To the contrary, in Comparative Example 3, the print was
easily worn off when the print was rubbed with a hand and inferior
in water resisting property.

20 This application claims priority to Japanese Patent

Application Nos. 2000-206785 filed on July 7, 2000 and 2000-367309



protective agent was quickly dried and excellent in water resisting
‘property. To the contrary, in Conparative Exanple 3, the print was easily
worn of f when the print was rubbed wi b a hand and inferior in water
resisting property. 20 This application clains priority to Japanese Patent
Appl i cation Nos. 2000-206785 filed on July 7, 2000 and 2000-367309 20 filed
on Decenber 1, 2000, the disclosure of which is incorporated by reference
inits entirety. The terns and expressi ons whi ch have been enpl oyed herein
are userh &b onebaBembedes L rAgua ,onhandisclosirs iof watlichnisaimtdtpomted 5 no
intent, in the use of such terns and expressions, of excluding any of the
equi valpptse fdrdriee f ot it esesthiovetyand descri bed or portions thereof, but
it is recognized that various nodifications are possible within the scope

of the inventiytekrakraiti ekPrereyshs vhidppaveabeen tempioyehheosdd aibove,
according to the protective agent of a print of the present invention,

since g,JuPtLESidHind BeaeRFiptitg ahdnhbet be 1emibdapadhi chnd tiseteri®d on
a print en applying the protective agent onto the print, the print wll

not sbe gl eqd nl3nevVabel b LA iav@ bapebsk3ohbhbed akéIuaimgnd or
wat &r is adhered ‘thereto, and the protective agent is excellent in

qui ck- dryi nge RREP Y vaAer¥ i d¥! ¥he t BEaPUPESCEhvGNAGH deitikbed eber abl y
used for protecting a print formed on a surface of a printing object such

as an i P{I@Ré%éﬁé&@g%u@%uﬂéif&dﬁfﬁcﬁ&h@&t vaahotdbSkoaLfi€ationd CD
(conpact disk) and a card-shaped optical disk, or a

are possible within the scope of the invention claimed.

10 Industrial Applicability
As mentioned above, according to the protective agent of a
print of the present invention, since a protection layer including
synthetic resin particles is formed on a print when applying the
protective agent onto the print, the print will not be disappeared
15 even if the protective layer is rubbed with a hand or water is adhered
thereto, and the protective agent is excellent in quick-drying
property. Accordingly, the protective agent can be preferably used
for protecting a print formed on a surface of a printing object
such as an information storage medium including an optical disk,
20 e.g., a CD (compact disk) and a card-shaped optical disk, or a

regular paper.



regul ar paper. 21 CLAIMS 1. A protective agent for protecting a print
formed on a printing object, said protective agent conprising: 5 a

hi gh-vol atil e organi ¢ solvent as a di 9dersion nedium and non-water famly
hi gh pol ymer enulsion liquid including synthetic resin particles as a

di spersoid. 2. The protective agent for protecting a print as recited 10 in
claim1, wherein said high-volatile organic solvent is toluene. 3. The
protective agent for protecting a print as recited in claim1, wherein
said synthetic resin particles are uagMsc famly resin particles. 15 4.
The protective agent for protecting a print as recited in claiml, wherein
a grain size of said synthetic resin particle falls within the range of
0.3 to5um 20 5. The protective agent for protecting a print as recited
inclaiml, were protsdt Bg dyenei bt Pescect e Af psintl Bynhddton aresin
particles in said high polyner emulsion liquid falls within the range of
15 to 20r¥h¥angSobjebtEEA2d bebtbetiy8Jagentotempryeihgyer for a print,
the 22 method conprising: spraying said protective agent according to claim

1 oo said PrifdniasIRe 00 oxRjah i sBhLivRE toRs &S tdisputdifv febliem; and
non-water family high polymer emulsion liquid including

synthetic resin particles as a dispersoid.

2. The protective agent for protecting a print as recited

10 in claim 1, wherein said high-volatile organic solvent is toluene.

3. The protective agent for protecting a print as recited
in claim 1, wherein said synthetic resin particles are acrylic

family resin particles.

15
4. The protective agent for protecting a print as recited
in claim 1, wherein a grain size of sald synthetic resin particle
falls within the range of 0.3 to 5 um,
20 5. The protective agent for protecting a print as recited

in claim 1, wherein a content by weight percentage of said synthetic
resin particles in said high polymer emulsion liquid falls within

the range of 15 to 20 wt#%.

25 6. A method for forming a protective layer for a print, the



dryi-ng said protective agent. 5 7. An information storage nedi umon which a
printed-ink protective layer is forned, said informati on storage nedi um
conprising: a first print layer (2) of2xwil-based ink forned on a surface

10 of an information storage nmedium (1); a second print layer (3) of

oi | -based ink fornmed on at least a part of an upper surface of said first
print layer (2); and a protective layer (4) formed on an upper surface of
said second print layer (3), said protective |ayer (4) being fornmed by 15
appl yi ngetnbd Bbmpeekimg:agent according to claim1l and drying said

applied protective agent. 8. The information storage nmediumas recited in

claim?7, whesgiaysag G rpReteetivel it 63tor81hgr t@ 10 mAl Yilld BRigON 20
hot - printing nethod and wherein said protective agent is applied by a

spray npihad. £8rméAeohnEal BBbr@ALEhE’ 8898l HARAEhELEAEEEri N Claim 7,
wherein said high-volatile organic solvent of said protective agent 25 is

tol uene. 23 18ryihg s81Qr pROLEBLEVEr agentiedi um as recited in claim7,
wherein said synthetic resin particles of said protective agent are

acryic famly resin particles. 5 11. The infornmation storage nedi um as
recited in claim?7,

7. An information storage medium on which a printed-ink
protective layer i1s formed, said information storage medium
comprising:

a first print layer (2) of oil-based ink formed on a surface

10 of an information storage medium (1);

a second print layer (3) of oil-based ink formed on at least
a part of an upper surface of said first print layer (2); and

a protective layer (4) formed on an upper surface of said
second print layer (3), said protective layer (4) being formed by

15 applying said protective agent according to claim 1 and drying said

applied protective agent.

8. The information storage medium as recited in claim 7,
wherein said second print layer (3) is formed by a sublimation
20 hot-printing method and wherein said protective agent is applied

by a spray method.

9. The information storage medium as recited in claim 7,
wherein said high-volatile organic solvent of said protective agent

25 is toluene.



wherein a grain size of said synthetic resin particle falls within the
rTange of 0.3 to 5 um 10 12. The information storage nmediumas recited in
claim7, .wherein a content by wei ght xgercentage of said synthetic resin
particles in said protective layer falls within the range of 15 to 20 wt%

10. The information storage medium as recited in claim 7,
wherein said synthetic resin particles of said protective agent

are acrylic family resin particles.

5
11. The information storage medium as recited in claim 7,
wherein a grain size of said synthetic resin particle falls within
the range of 0.3 to 5 um.
10 12. The information storage medium as recited in claim 7,

wherein a content by weight percentage of said synthetic resin
particles in said protective layer falls within the range of 15

to 20 wt%.



