1 SPECI FI CATI ON Pl GVENT COWVPCSI TI ON TECHNI CAL FI ELD 5[ 0001]
The present invention relates to a pignment conposition containing an
acryl at e-based pol ymer. BACKGROUND ART [0002] 10A pignent dispersion
l'iquid, generally obtained by dispersing a pignent ina liquid
medi um i s produced by conducting a dispersing process for a
conbi nati on of a pignment, water, an organic solvent, a resin and the
other additives with a dispersergpgerpaydnirenwl ar, a pignment di spersion
liquid for producing an inkjet 15 recording pigment ink is prepared
by dispersing a pignent in a liquid nediumw th a dispersing agent
such as a water-sol uble polyner conpound, a surfactant and the |iKke.
Hi gher dispersibility (aggl oneratinn GMEOSIITIPN sedi ment ati on
stability) is required for the prepared pignent ink, in order to
ensur e TXCHMIORAgEIBLRbI | ity, discharge stability, and the |ike. The
aggl oneration stability and the sedinentation stability of the
pi ghent[GO9R Jare determned by primarily the perfornmance of the
enpl oyed di spersing agent. [0003] 25Various types of dispersing
agents |ncIu&hﬁgpﬁ©ﬁ$ﬁﬁukﬁ¥ﬁﬂﬂl@@téﬁﬂéte%anﬁiGHSMEﬁéc?QWP@Sltﬂ@mk
copol yners havi ng hydrophilic bl ock and hydrophobi c bl ock, resin
enul si GIFETaZNEBAL AR AT PESRagart Pel ¥8lind the |ike have been
exam ned in the past (see Patent Docunent 1 and Patent Docunent 2).
Howev e PACERBOEERVRR i onal di spersing agents are not pernitted to be
used i Oggg cinal additives, or even if it is permtted to be used,
|cuIt to disperse the pignent to obtain an appropriate
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and the panfer BBNe&s: A% tﬂ&elhngndm&e,oﬁﬁéeﬂ &digs i hesny ith ra%qrstpeeeee
t echnol ogy, which can achieve prinfing over the tablets such as drug

nedi ci ng pabtetsiand 4 ke ghenki kespbidi @n 1 reﬁtsllet £8yspesiud P4 EAkjet
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addition to above, it is described in Pate Docunent s t hat
ac1yl atrecbagefg pel gt ot asnphgpstdstancaspeRat ngasn Pegredrd ayed for

nmedi ci nal additives is enployed for a dispersing 20 agent of a
pi gnentligaee Rademt wWbDocuredisBeadihdai@nit Boctiment adyat ¢ REATEDe
DOCUMENTS] [ PATENT DOCUMENTS] [0005] [Patent Docunent 1] 25Japanese
Lai d- OpemyRat eotmiRubid,c at isamfhlotati) 1arR04%20 1(1k889) Higher
dispersibility (agglomeraticn stability, sedimentation stability)
is required for the prepared pigment ink, in order to ensure
20 storage stability, discharge stability, and the like. The
agglomeration stability and the sedimentation stability of the
pigment ink are determined by primarily the performance of the
employed dispersing agent.
f0003]
25 Various types of dispersing agents including nonicnic

surfactants, anionic surfactants, block copolymers having

hydrophilic block and hydrophobic block, resin emulsions



[ Patent Docunent 2] Japanese Lai d- Open Pat ent Publication No.

H10- 279870 (1998) 3 [Patent Docunent 3] Japanese Lai d- Open
Pat ent Publication No. H03-121896 (1991) [Patent Docunent 4]

Japanese Lai d- Qpen Patent Publication No. 2001-115199 5 DI SCLOSURE OF
THE | NVENTI ON [ 0006] The object of the present invention is to
provi de a pignment conposition containing an acryl ate-based pol yner

Wit h arbdrfﬂgri%g geepensiildiige 2WA! ERe CAN D G btRdakOhi BMdGn the
medi ci nes and the 10l1 Ke. [0007] The present I nventors have
eager | o Jmrdq skBVestigatpimmdnt ar dah borSl dbendboye- dgsedidied the
probl ens, and according to the results of the investigations, it is
found tdwatvehet baal di SRS oy L9edtst Bee Phairristaghteviesl Bded in

bl endi ng pol yvi nyl al cohol /acrylic acid/ nethyl nethacrylate copol yner
or am mealikyhaesbact Wl e copakynkr, iantks tduimithedpteseatuddyentd og
is made on the basis of such finding. Mrre specifically, the present

i nvent iddrf fiehat eso t di s{el)seA thieg pghe cONMPOSOHtadR aanbabhdph &)e a

pi gnent, and 20 b) a pol yvi nyl al cohol/acrylic acid/ nmethyl

nmet hacmyilsabeitppol Yo mgrecdd iamilhgal Kyén nétehacngkat eatbpol offrerthe  (2)
The pignment conposition as described in (1), in which the pignent is
an al udiisperbake. ag€d) iFhdnpirgaeat tonpositd dheasgdésperdebrin (1) or
(2), in which 25 the content of the above-described conponent b) is
equal t563BA LAY gerd tieh Bimgatetbon veiahitl ityowf sberpiomnvg ok he
above-descri bed conponent a). 4 (4) An ink for printing over a drug
nedi ci REOPLEREaFRFMES FE FRGHBAESCHAPORS t1iswogdsyr Phelne nitdhy 2one of
e gignent conposi_ti on containing
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I n addition, e am noal kK acr ecC yner enpl oyed as the
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copol yirer o acrylate, 15 neth acrylate an

triget hykamypai un etslecmatBaghyl ate chloride (am noal kyl
nmet hacryl ate copol yner RS) "or a copol yner of nethyl nethacryl ate,

butyl mebba¢ryl ate and di net hyl am noet hyl mnethacryl ate (am noal kyl
met hacryl ate copol ynmer E), and am noal kyl nethacryl ate copol ynmer RS

i s preferabl ynespdoyieth ite Ghevp) esenis 2kddnieeti 0A. pEOSIO]DocumentsThe
content of the polyvinyl alcohol/acrylic acid/ nethyl nethacrylate

copol yriatmayr ks tpr-efaarab byl Omdr t coXk phwg andstaneeprefear akinybe. 1 to
10 pbw, over 1 pbw of the pignment. Wiile it is 25 preferable to bl end
it at ampatyed oforegueslictioadr atldigeves hizn efplopbd for va el spferesdiaygr i ng
the dispersibility, excessive anount of the blending ratio causes an
i ﬁﬂ}eagggnVigﬁo@ig%gmamm dbhceabsesnt Document 3 and Patent Document 4).
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5 for exanple, an insufficient discharge when it is enployed as the
ink for the inkjet equipnent, and therefore it is preferable to be
contained at equal to or |ower than 10 pbw. [0011] 5The content of

t he am noal kyl nethacryl ate copol yner may be preferably 0.1 to 30 pbw
over 1 pbw of the pigment, and nore preferably 0.1 to 15 pbw. Wile
it is preferable to blend equal to or larger than 0.1 pbw in view of
ensuri nedihe+dpspershPidjty, excessive anount of the blending ratio
causes an increased 10 viscosity, which causes, for exanple, an

i nsufficient sdibseBaegeaetbdl PasecaRPboyedcaSs drhad. nkokotr 21 84 ef1991)
equi pnment, and therefore it is preferable to be contained at equal to
or | owerpakan bbcopbynt [0012] For exanpl e, POVACOATTR, the producer of
whi ch is Daido 15 Chemi cal Corporation and the distribution source of
whi ch i s N sghpankaselalh-Qpdri GatemaypPbiel ergt iayedof. o20bhel pol1 Vi nyl

al cohol /acrylic acid/ nethyl nethacryl ate copol yner enpl oyed as the

di sper SIns¢LOGERE ©OF THe INVIMEACONof the present invention. Various
types of grades having different viscosity and pH such as Type F

20[ vi sd®$iCey: 5.5 nPa.s (5 % aqueous sol ution, 25 degrees C), pH 4.5
to 5.5], Type R [viscosity: 20 nPa.s (5 % aqueous solution, 25
degrees C), phHe4cBieet oh|theamdesype Lnysiisicdsilsy to2prapide g Biguent
aqueous solution, 25 degrees C), pH 4.5 to 6.5] _are included, and any
of t heSETRAY1HECAVER T EhITE- "o 2he2GE¥R tEFIAFFBPOL MgV Fomn thfpreyred
am noal kyl nethacryl ate copol yner RS jncludes, for exapp] e:
EUDRAGPRERETBO! L W%Fﬁé Barthbted g oy 8%3@%@%{%@%@&1 F8Ban
Co Ltld . EUDRAGQ TTR RLPO, EUDRAG TTR RL300; EUDRAGQ TTR RS100;
EUBRAGFR RSPO, and EUDRAG TTR RS3CD and the |ike, and sinilarly,
EUDRAGI‘B‘BE7 100 commercially avail abl e from Evoni k Degussa Japan Co.,
Ltd., ér UDRAG TTR EPO or the |like 5 may be enpl oyed for am noal kyl
nmet hacryl ate p : n l.at ] TIR R
serios s offol SeeroinvEnEeRs) AAEE I RE Sy YRR um
et hyl cryl [ t | i@ o P 2 - t
ronomer Formil ot of EOPRRG THR R e ol ten cegi et et e
met hyl LQuiethaerylatgivaand ghth 58S hyl amonigymuet Ayl pethacylde®sion
chloride at a blending ratio of 1:2:0.1. The nononer fornulation of
EUDRAGLFTRhE 1§ﬁ?]ﬂ1@$t i JemtBybanBy f@ﬁéddia%epo@%r)lhyﬂﬁéi@&{dﬂ/%@i lic
di nmet hyl am noet hyl nethacrylate at a blending ratio of 1:1:2. [8014]
15Accoidi Agmé Bh{ henduesent aitaveshb Ditnet e pidhest kgD Mpesiddgnsate th

i nproved dispersibility can be obtained by enpl oyi ng pol yvi nyl

al cohokbtaeciyhee, amdl/treishyhenptbaery| atvertdpal yrenade @mile basis of
al kyl met hacryl ate copol yner, wi thout a need for enploying the
conventuchafidisper siMugeagertifbcalhe pilgnmeressothissemnioniela@eesr to
noni oni ¢ surfactant and the like. [0015] The types of the pignents
avai | adlle RAnpidgreepr esempositient contaieingia)par pigoeat] yarid mited, and
typi cal exenplified pignents include inorganic pignents such as
cat®onbbl acrolyiedithlalsivhrd darryPie tadiahimgphail okpdeackylgite copolymer
sesqui oxi de, yellow iron sesqui oxide, black iron oxide, calcium

car bon&FedAngi e ke Methaggdi 8t rcORHE™RFai | abl e pi gment's i ncl udes

edi bl e tar _dyes, such as Red Npo.2 7 (known as Amaranth), Red No. 3
(known (88 BR§ B8 e SomROGLRGON 1892 (3§ ress 1ReW Lock? ndichrEdeNo.

104 (known as Phl oxi ne B%, Rfd No. 105 (known as Rose Bengal ), Red

No. 10€lewﬁﬁﬂnl%§“%éﬁdmﬁ 4P 1968t ow No. 4 (known as Tartrazine),

Yel | . Kk S .5 Yell F N No. k

Fast GldonT e T e SIPOR S Lidpure AP SRR ant B LETEC) Brudhagh
| ndi i Red ,No. 27, (k Fast Aci d t

et No 18560 (T (nolit ALoERsTRe Ve ReBRESRE g0l (25 Howh g

Eosi ne Y5, etk NP1 23k (KDOUD: @8 P MBS BB 0P-¢.252,known as

described component a).



10 Bengal K), Orange No. 205 (known as Orange 11), Orange No. 207
(known as Erythrosine Yellow sh NA), Yellow No. 202-(1) (known as
Uranine), Yellow No. 202-(2) (known as Uranine K), Yellow No. 203
(known as Quinoline Yellow W5), G een No. 201 (known as Alizarine
Cyanine Green F), Geen No. 204 (known as Pyranine Conc.), Geen 15
No. 205 (known as Light G een SF Yell ow sh), Blue No. 205 (known as
Al phazurdynenF&h E%Pé@uﬂ&;n%oévéEnQW@rﬁfrﬁ@ﬁ%ﬁﬁbn E%ﬁ%ﬂﬁnldqiiﬂuo 401

(known as Vi ol am ne No. 502 (known as Ponceau 3R

503 (kRawmeas B@ﬂp‘@@itl%n dB%@r&BedSM & QyMé 2% Ronceau §X) Red No.
506 (known as Fast Red S), Orange No. 402 (known as 20 CXange 1),

Yel | ow [N@0g402 (known as Pol ar Yell ow 5G), Yellow No. 403-(1) (known
as Naphthol Yellow S), Yellow No. 406 (known as Metanil Yellow),

Yel | ow No. 40Re( khowentascdrastsikight coetd o rdGacrii ees-Nosed Qb I(ReWa £
as Quinea Geen B), Purple No. 401 (known as Alizurol Purple), Black
No. 540thek poencats Naphtthol: BkhébBtacd)harRedand speusimiimiakes

t hereof, which are available for the use in drug nedicines. These

pi gnentDESREY PBECHref endloiDiMBNEAded at a ratio within a range of from
0.1 to 20 % by weight over the 8 pignment conposition of the present
i nvent il@R09)0016] The pi gment conposition containi ng
acryl at e- based pol yner according to the present invention may be

enpl oyed as &RSi AR b‘flfaflpéllﬁphogﬁa‘é@dlw Ffid/metpygnesthawmpedie i on
of the present invention exhibits better dispersibility of the
p|gnenFoﬁﬁéYW§rs?@&ﬂqyﬁﬁbéﬁnétd%ﬁ%e%&ﬁRQNﬁﬁﬁéFlSﬁ Brriwesedifndheat i on,

thus in artlcular referablly enpl oyed as the ink for t he
"069 ot PRpBP Ll UL 1905 EYBRAStie oSSBT ODhG B Y el oys the

3?1- o KROT HREREGT I SneBBG bt oV eTyirernae: 1'7%%@ ARl s h
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cont ai ning acryl at e-based pol yner of the presen |nvent|o

prepar gdehyl aﬁ@aﬁw:@m%yahaytrﬁ@e@{ﬁman%ﬁlyétﬁy@%&umr@ﬂate

nmet hacryl ate copol ynmer or an am noal’kyl nethacrylate copolyner in a
l'i qui dcABEL Ui i [ardidian: 1amétm@f%m ROLD1PMENERE) &F PYdFotiyREract
pigment and a liquid ne i um and en addi ng a pol yvinyl

al cohohmtanyy| et lacid/lzeehybubtel heerhd atya atepahy n@imerh Erndnoaeal Ky |
net hacryl ate copol yner, 25 and thereafter dispersing the pignent by
enpl oyinaghacdykper semisvehkas methaghryiress ebpohomeg i, zemnd ambhabhlkyl
mll, a sand mll, a sand grinder, a bead ml|l and the like. 9

[ 0018] m¢hhacrprate mored ysek vedt 1 ofpredicermbaydenp Wayet -isoltilel @reeegani c
sol vent may be preferable for the above-described |iquid nmedium

Ty4A calinweineiorsol ubl e organi ¢ sol vents may include, for 5 exanple:

al cohol s such as nethyl al cohol, ethyl alcohol, n-butyl alcohol,

i sobut yPO&Pkohol , tert-butyl alcohol, n-propyl alcohol, inpropyl

al cohol and the Ilke am des such as dinethyl f or mam de

di met hyl acet B¢ dePTHifdtt RE EhRePO kST Bhbs Ge Oééaaébé%%eacwwwét hyl
ket one and t he |ike; Ehers such as tetragg furan di oxane,

elt hyl leﬁ@ a@%ﬁa%ﬂw &F\Eﬁlrmabét @%&e@ah | ethfﬁ 28 o, laiﬂ@tlﬁw%ne
1 1 1 1
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the blending ratio causes an increased viscosity, which causes,



While the present invention will specifically described in reference
to Exanpl es and Conparative Exanples as described below, 10 it is
under stood that the scope of the present inventionis not limted to
t hese Exanpl es. EXAMPLES [0021] 5 Exanple 1 5 granms (g) of Blue No. 2
al um num | ake, 2 g of a polyvinyl alcohol/acrylic acid/ methyl

met hacryl ate copolynmer, 20 g of glycerin and 73 g of purified water
were meedeaBfpst] raedidsahiabitad ds SRergd Qhehi gyl s AnPd peRy iazatthan
processi ng was 10 conducted for the dispersion liquid by enploying an
agi t at dnhkafdrztheonhiaj dieads.i phBat prop@riHeaefofret he heagise BivhidiRe to be
sanple in volume ratio at the tine of the m xing and the

pul ver icoattiadnedast laduyaland bwoistep Pthdrverd pati.on processi ng of rough
pul verization and fine pul verization was conducted. The pul veri zati on
15 prodéd4ilng, in this case, was conducted at the roomtenperature
(at about 25 degrees C). [0022] Exanples 2 to 5, Conparative Exanpl es
1 to 14 SinTher contémdsoaghenphonedl knl Bxeanplceylater ecpohet adyt be
20 produce pignent conpositions of Conparative Exanple 1 w thout

bl endi wgFededpbperi hg-agénbbvwEraapl v tof Shai Phodesperaichgoagent s
of am noal kyl methacryl ate copol yners instead of polyvinyl

al cohoPr&ERYRPLEY aki H/TfetlRy Poiet hkt1R dite icopsrfreablantr dompsr aaae
Exanples 6 to 14 with ot her dispersing agents. The 25 fornul ations of
t he coﬁﬁb@?tﬂ%ﬁ%e%fuﬁ¥hﬁbﬁe§bﬁ td S &hd Aratdven GRS iPitdtya
are shown in,Table 1 an% Tgblg 2. . The brand nanes and, t he rgpes of
the enpr6TEALYNEr M- P4s&4C RISPH et iar £39REP cak e G55

t hesi in the . t i Tabl o ddi ti t b th
Cohd ent SOFOPHEY artTHEAT RS SRSE hART T A% Lesp Py HEP RS T HEEUBRAGPT RS
RL30D EU A TIR R t .of .th t hyl | |
o e D R a0 de LHE RN Qe ivhefCl K SHERRRLL
the " h | ' 0 |
50% 06 Do Coat et e AIROITBE bl Ty S lRAGIAR L300 DR iy UBbLY

conmponeghgohn the tables are "gram (g)." [0023] 10The eval uations on
the dispersibility of the above-descri bed pignment conpositions were

carried out byradxaRSRS,VEOVAROMT™) anpobAsdF@lr F FheEASEOPEa Alo 400
magni fications for the state of the dispersion of Blue No. 2 al um num

| ake, whibshcyascotpathtand bhencMesdd efdivat ianr sontte€npenativhe ikor 24
hours. The results are 15 shown in Table 1 and Table 2. The eval uat ed

resul t siekhifekabsipersi, bikdty wfy tihe sendlakkds fondisatgityhanfal | ow ng
states: AA better dispersed; and BB not dispersed. [0024] [Table 1]
Tabl e 21 CAMPONENTS. IEXANRHESe CONVPARATH MV vIEXAMPEESc 1 ymer employed as the
dispersing agent of the pigment of the present invention. Various
types of grades having different viscosity and pH such as Type F
20 [viscosity: 5.5 mPa-s (5 % aqueous solution, 25 degrees C), pH 4.5
to 5.5], Type R [viscosity: 20 mPa-s (5 % aqueous solution, 25
degrees C), pH 4.5 tec 5.5], and Type L [viscosity: 20 mPa-'s (5 %
aqueous solution, 25 degrees C), pH 4.5 to 6.5] are included, and
any of these may be available to be used.
25  [0013]
In addition, typical amincalkyl methacrylate copolymer RS

includes, for example: EUDRAGIT'™® RL100, commercially available
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from Evonik Degussa Japan Co., Ltd.; EUDRAGIT™ RLPO; EUDRAGIT'®
RL30D; EUDRAGIT™ RS100; EUDRAGIT™ RSPO; and EUDRAGIT™ RS30D and
the like, and similarly, EUDRAGIT™ E100 commercially available
from Evonik Degussa Japan Co., Ltd., or EUDRAGIT™ EPO or the like
may be employed for aminocalkyl methacrylate copolymer E. The
monomer formulation of EUDRAGIT™® RL series is: ethyl acrylate;
methyl methacrylate; and trimethylammonium ethyl methacrylate
chloride at a blending ratio of 1:2:0.2, and the monomer
formulation of EUDRAGIT™® RS series is: ethyl acrylate; methyl
methacrylate; and trimethylammonium ethyl methacrylate chloride at
a blending ratio of 1:2:0.1. The monomer formulation of EUDRAGIT™®
E series is: methyl methacrylate: butyl methacrylate:
dimethylaminoethyl methacrylate at a blending ratio of 1:1:2.
[0014]

According to the present invention, the pigment compositions
with improved dispersikbility can be obtained by employing
polyvinyl alcohol/acrylic acid/methyl methacrylate copolymer or
amino alkylmethacrylate copolymer, without a need for employing
the conventional dispersing agent for the pigment such as anionic
or nonionic surfactant and the like.

{0015]

The types of the pigments available in the present invention
are not particularly limited, and typical exemplified pigments
include inorganic pigments such as carbon black, medical charcoal,
titanium dioxide, iron sesquioxide, yellow iron sesquioxide, black
iron oxide, calcium carbonate and the like. In addition, the

available pigments includes edible tar dyes such as Red No.2
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(known as Amaranth), Red No. 3 {known as Erythrosine), Red No. 102
(known as New Coccine), Red No. 104 {(known as Phloxine B), Red No.
105 (known as Rose Bengal), Red No. 106 (kncwn as Acid Red),
Yellow No. 4 (known as Tartrazine), Yellow No. 5 (known as Sunset
Yellow FCF), Green No. 3 (known as Fast Green FCF), Blue No. 1
{known as Brilliant Blue FCF), Blue No. 2 (known as Indigo
Carmine), Red No. 227 (known as Fast Acid Magenta), Red No. 230-
(1) (known as Eocsine ¥S), Red No. 230-({2) (known as Eosine YSK),
Red No. 231 (known as Phloxin BX), Red No. 232 (known as Rose
Bengal K), Orange No. 205 (known as Orange II), Orange No. 207
(known as Erythrosine Yellowish NA), Yellow No. 202-{(1) (known as
Uranine), Yellow No. 202-(2) (known as Uranine K), Yellow No. 203
(known as Quinoline Yellow W3), Green No. 201 (known as Alizarine
Cyanine Green F), Green No. 204 (known as Pyranine Conc.), Green
No. 205 (known as Light Green SF Yellowish), Blue No. 205 (known
as Alphazurine FG), Brown No. 201 {(known as Resorcin Brown), Red
No. 401 {(known as Viclamine R), Red No. 502 (known as Ponceau 3R),
Red No. 503 (known as Ponceau R), Red No. 504 (known as Ponceau
SX), Red No. 506 (known as Fast Red 8), Orange No. 402 (known as
Orange I), Yellow No. 402 {(known as Polar Yellow 5G), Yellow No.
403-(1) (known as Naphthol Yellow 5), Yellow No. 406 (known as
Metanil Yellow)}, Yellow No. 407 (known as Fast Light Yellow 3G),
Green No. 402 (known as Guinea Green B), Purple No. 401 {(known as
Alizurol Purple), Black No. 401 (known as Naphtheol Blue Black),
and aluminum lakes thereof, which are available for the use in
drug medicines. These pigments may be preferably blended at a

ratio within a range of from 0.1 to 20 % by weight over the
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pigment composition of the present invention.
[C016]
The pigment composition containing acrylate-based polymer
according to the present invention may be employed as an ink or
5 paint. In addition, the pigment composition of the present
invention exhibits better dispersibility of the pigment and is
stable against the agglomeration or the sedimentation, and thus in
particular, may be preferably employed as the ink for the inkjet
applications. 1In addition, the present invention employs the
10 polyvinyl alcohol/acrylic acid/methyl methacrylate copolymer or
amino alkylmethacrylate copolymer of polymethacrylate resin as a
dispersing agent, and thus may be employed to prepare an edible
pigment composition by employing a combination with an edible
pigment. More specifically, the pigment composition may be
15 employed as, for example, an ink for printing over the tablets
such as drug medicines and the like.
[0017]
The pigment composition containing acrylate-based polymer of
the present invention may be prepared by adding a polyvinyl
20 alcohol/acrylic acid/methyl methacrylate copolymer or an
aminoalkyl methacrylate copolymer in a liquid medium in advance
and then adding a pigment, or by mixing a pigment and a liquid
medium and then adding a polyvinyl alcohol/acrylic acid/methyl
methacrylate copolymer or an aminoalkyl methacrylate copolymer,
25 and thereafter dispersing the pigment by employing a disperser
such as a high pressure homogenizer, a ball mill, a sand mill, a

sand grinder, a bead mill and the like.
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[C018]

Water or a mixed solvent of water and a water—-soluble
organic solvent may be preferable for the above-described liquid
medium. Typical water-soluble organic solvents may include, for
example: alcohols such as methyl alcohol, ethyl alcohol, n-butyl
alcohol, isobutyl alcohol, tert-butyl alcohol, n-propyl alcchol,
inpropyl alcohol and the like; amides such as dimethylformamide,
dimethylacetamide and the like; ketones such as acetone, methyl
ethyl ketone and the like; ethers such as tetrahydrofuran, dioxane,
ethylene glycol methyl ether, ethylene glycol ethyl ether,
diethylene glycol methyl ether, diethylene glycol ethyl ether,
triethylene glycol monomethyl ether, triethylene glycol monoethyl
ether and the like; polyalcohols such as ethylene glycol,
propylene glycol, butylene glycol, diethylene glycol, triethylene
glycol, 1,2,6-hexanetriol, thiodiglycol, polyethylene glycol,
polypropylene glycol, glycerin, diglycerol, polyglycerin and the
like; N-methylpyrrolidone; 1,3-dimethyl-2-imidazolidinone; and the
like.

[0019]

Additives such as water soluble resins, organic amines,
surfactants, PH adjusters, chelating agents, antiseptic agents,
viscosity adjusters, antifoaming agents and the like may be added
to the pigment composition containing acrylate-based polymer of
the present invention, as required.

[0020}
While the present invention will specifically described in

reference to Examples and Comparative Examples as described below,
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it is understood that the scope of the present invention is not
limited to these Examples.
EXAMPLES
[0021]
Example 1

5 grams (g) of Blue No. 2 aluminum lake, 2 g of a polyvinyl
alcohol/acrylic acid/methyl methacrylate copolymer, 20 g of
glycerin and 73 g of purified water were mixed and stirred to
obtain a dispersion liquid. A pulverization processing was
conducted for the dispersion liquid by employing an agitator and
zirconia beads. The proportion of the beads and the sample in
volume ratic at the time of the mixing and the pulverization was
1:1, and two-step pulverization processing of rough pulverization
and fine pulverization was conducted. The pulverization
processing, in this case, was conducted at the room temperature
(at about 25 degrees C).
[0022]

Examples 2 to 5, Comparative Examples 1 to 14

Similar methods as employed in Example 1 were conducted to
produce pigment compositions of Comparative Example 1 without
blending a dispersing agent, Examples 2 to 5 with dispersing
agents of aminoalkyl methacrylate copolymers instead of polyvinyl
alcohol/acrylic acid/methyl methacrylate copolymer, and
Comparative Examples 6 to 14 with other dispersing agents. The
formulations of the compositions of Examples 1 to 5 and
Comparative Examples 1 to 14 are shown in Table 1 and Table 2.

The brand names and the grades of the employed acrylate-based
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ALCOHOL 0 0 0 O
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POLYETHYLENE GLYCOL 0 0 0 1 0 0 0 0 O PCLYVI NYL
100 0 0 HYDROXYPROPYL CELLULCSE 0 0 0 0 O

polymers are indicated in the parenthesis in the component in
Table 1. In addition to above, the content of the aminoalkyl
methacrylate copolymer RS in EUDRAGIT™ RL30D and EUDRAGIT™® RS30D,
the content of the ethyl acrylate/methyl acid methacrylate
copolymer in EUDRAGIT™ NE30D, and the content of the "methacrylate
copolymer LD" in EUDRAGIT™ L30D-55 are all egqually 30 % by weight.
The units of the blending ratic of the respective components in
the tables are "gram (g)."

[0023]

The evaluations on the dispersibility of the above-described
pigment compositions were carried out by an observation with a
polarization-microscope at 400 magnifications for the state of the
dispersion of Blue No. 2 aluminum lake, which was mixed and then
was left at a room temperature for 24 hours. The results are
shown in Table 1 and Table 2. The evaluated results of the
dispersibility in these tables indicate the following states: AA
better dispersed; and BB not dispersed.

[0024]

[Table 1]



1 00 0 HYDROXYPROPYL METHYLCELLULOSE 0 0 0 0 0 0 1 0 0 SODI UM
CARBOXYMETHYLCELLULOSE 0 0 0 0 0 0 O 9,1 O SODI UM POLYACRYLATE 0 0 O
000O0O00O0.1

Table 1
EXAMPLES COMPARATIVE EXAMPLES
COMPONENTS
1 2 3 4 5 1 2 3 4 5
EDIBLE BLUE NO. 2 ALUMINUM LAKE 5 5 5 5 5 5 5 5 5 5
POLYVINYL ALCOHOL/ACRYLIC
ACID/METHYL METHACRYLATE 2 0 0 0 0 0 0 0 0 0

COPOLYMER ( POVACOAT™)

AMINOALKYL METHACRYLATE COPOLYMER
RS (EUDRAGTIT™ RL30D)

AMINCALKYL METHACRYLATE COPGLYMER
RS (EUDRAGIT™ RS30D)

ETHYL ACRYLATE/METHYL
METHACRYLATE COPOLYMER DISPERSION | 0 | o | o | o { ol o | 5 l20]| ol o

LIQUID (EUDRAGIT™ NE30D)

METHACRYLATE COPOLYMER LD
(EUDRAGIT™ L30D-55)

GLYCERIN 2020120120 2020 20| 20| 20| 20
PURIFIED WATER 73| 70| 55| 70| 55|75 70 )] 55 ] 70 ] 55
GROSS QUANTITY 1C0|(100|100|100|2100]100|10C|100|100]100
DISPERSIBILITY AA | AA|AA|AA | AA| BB | BB | BB | BB | BB
[0025]
[Tablie 2]
Table 2
COMPONENTS COMPARATIVE EXAMPLES

6 7 8 9 10 ] 11| 12 13 14
EDIBLE BLUE No. 2 ALUMINUM LAKE| 5 5 5 5 5 5 5 5 5
POLYOXYETHYLENE HYDROGENATED
CASTOR OIL, 1 0 0 0 0 0 0 0 0
BENZALKONIUM CHLORIDE 0 1 0 ¢ 0 0 0 0 0
GLYCERINE FATTY ACID ESTER 0 G 1 0 c 0 0 0 0
POLYETHYLENE GLYCOL 0 0 0 1 0 0 0 0 0
POLYVINYL ALCQOHOL 0 0 0 0 1 0 0 ¢ 0
HYDROXYPRCPYL CELLULCSE 0 0 0 0 0 1 0 0 0
HYDROXYPRCPYL METHYLCELLULOSE 0 0 0 0 0 0 1 0 o
S0DIUM CARBCXYMETHYLCELLULOSE 0 0 0 0 0 0 0 0.1 0
SODIUM POLYACRYLATE 0 0 0 0 0 0 0 0 0.1
GLYCERIN 202012020 20 20| 20 20 20
PURIFIED WATER 74 | 74 | 74 | 14 74 1 74 1 74 |T74.9 [T74.9
GROSS QUANTITY 100)100{100|10G|100|100|10C| 100 100
DISPERSIBILITY EB{ BE| BB | BB | BB | BB | BB BB BB

5 [0026]



GLYCERIN 20 20 20 20 20 20 20 20 20 PURI FI ED WATER 74 74 74 74 74 74
74 74.9 74.9 GROSS QUANTI TY 100 100 19 100 100 100 100 100 100
DI SPERSI BI LI TY BB BB BB

10

According to the results in Table 1 and Table 2, it was
found that improved dispersibility was obtained only in the case
of blending the polyvinyl alcohol/acrylic acid/methyl methacrylate
copolymer or the aminoalkyl methacrylate copolymer (EUDRAGIT™
RL30D or EUDRAGIT™ RS3(D).

[Industrial Applicability]
[0027]

Since the pigment composition containing acrylate-based
polymer of the present invention exhibits better dispersibility,
such composition can be preferably employed in an ink for a
writing implement such as an ordinary ball-point pen or the like,

or a paint, or in particular, an inkjet recording pigment ink.



BE BB BB BB BB BB 13 According to the results in Table 1 and
Table 2, it was found that inproved digpersibility was obtained only
in the case of blending the polyvinyl alcohol/acrylic acid/nethyl

nmet hacryl ate copol ynmer or the am noal kyl methacryl ate copol yner
(EUDRAG TTR 5 RL3OD or EUDRAGQ TTR RS30D). [Industrial Applicability]

[ 0027] Since the pignment conposition containing acryl ate-based
pol ymer of the present invention exhiRikfsg better dispersibility, 10
such conposition can be preferably enployed in an ink for a witing

i npl enent such as an ordinary ball-point pen or the like, or a paint,
or in particular, an inkjet recording pignent ink. 14 CLAIMS 1. A
pi gentl.conpes bl bABn € oddrbdY td oa) canph@nend, and 5 b) a pol yvinyl

al cohol /acrylic acid/ nethyl methacryl ate copol yner or an am noal kyl
nmet hacrajl at eigmpotyneid 2. The pignent conposition according to
claim1l, wherein the pignent is an alum numlake. 10 3. The pignent
conmposik)i enpatgeidyhplohcllaiencyloc 2cidvmerdivl tmbéheonykate afortdigmer
conponent b) is equal to or larger than 0.1 part by wei ght (pbw) over
1 pbw ofr gheanonpahent mothatiydapa cokoXwremrinting over a drug

medi ci ne, containing the pignment conposition according to any one of
clainms 1 to 3.

2. The pigment composition according te c¢laim 1, wherein the

pilgment is an aluminum lake.

10
3. The pigment composition according to claim 1 or 2, wherein
the content of the compeornent b) is equal to or larger than 0.1
part by weight (pbw) over 1 pbw of the component a).

15 4. An ink for printing over a drug medicine, containing the

pigment composition according to any one of claims 1 to 3.



