WATER- BASED | NK COVPCOSI TI ONS FOR BALLPO NT PENS Techni cal Field [0001] The
present invention relates to a water-based i nk conposition for a ball point
pen, and a refill for the ball point pen charged therewith and a ball poi nt
pen. In particular, the present invention is directed to enhancenent of dry
up resistance of a pen tip of the ballpoint pen. [0002] A blending unit in

the foll owi ng de i | i L | i eci fied. [0003]
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medi um (splL.ySRLFdigr dly occurs. Background Art [0004] In recent years, as
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are Com‘f%’é'n}’ a‘r'n%eéi rbﬂl Fd?“tﬁb%u%.h%eﬁfcr%%@d ew%@bn&%%nmt% safety for
humans nong, t he wat er-based i nk Ttonposition_having | ow VI scosity
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resi st ancpeciliégr efore, in order to enhance the dry up resistance, an
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wat er - so organic so vent “and th
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However, ddsy&annot be said that an effect of drying suppression is

suffici ent and poor handwiting such as blur easily occur due to easy

i ncr easedBakoioNBd Ak viscosity by the addition of the solid wetting agent.
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conposed afpeastnee msamldndmcmmcemfbkenl ng inhibitor is added together

wi th the BesIs Y HECRdotbBAASANY SHRBAY did'hoatE ore WHRPInaldieat Bk i ng

i nhi bitor 1s conpose or nore selected fromthe group of
conpound@NhﬁvWﬁgWQHB@ﬂ96%V@ﬁﬁ%ﬁ@ﬁ%ﬂ§WEU§WﬁHH¥6F‘%thW¢HWVB?@BVFeﬁ@“ﬁroup
(|nclud|ngx@Hgfactants) ponV|nyI pyrrolidone, polyvinyl alcohol and
ceIIquse cludln derivati her eof and wherein a

resi st anc@ ‘g Wﬁi g}?re? a7y WHB?%Q'?S (E% %fhet% UBTEYRRCY ‘r‘i&é%ﬂl‘{on is a
wat er - basesmpositionapdesttibeanatiove, mebalpkqmdmespsememmes diave Eedctoloredngtiongent i s
di ssol ved or dispersed in an aqueous sol vent, wherein the aqueous sol vent
is substantially conposed of water as well as a thickening inhibitor and an
i oni ¢ substance are added together witH a shear thinning

vi scosity-inparting agent, wherein the thickening inhibitor is conposed of
one or two or nore selected fromthe group of conpounds having a

pol yoxyet hyl ene group and/ or a pol yoxypropyl ene group (including
surfactants), polyvinyl pyrrolidone, polyvinyl alcohol and cellul ose ether



[0047] 3) As the PEE PPG specifically, the brand names: Newpol PE-61
(average nol ecul ar weight: 1950), PE-62 (average nol ecul ar wei ght: 2200),
PE- 64 (average nol ecul ar wei ght: 2900), PE-68 (average nol ecul ar wei ght:
8750), PE-71 (average nol ecul ar weight: 2300), PE-74 (average nol ecul ar
wei ght: 3400), PE-75 (average nol ecul ar wei ght: 4100), PE-78 (average

nol ecul arin WeHe pleiforkiidies redqdlired 6 4 dufiohgeamD s Uhahidwieh® blur ahé20fhingind
PE- 128 (ggaera?e m)l ecul ar wei ght: 20000) supplied by Sanyo Cheni cal

I ndustri €dean be exenplified. [0048] 4) The PPG ether derivative
i ncl udes [(AG)] ﬁommi ihene cml of dbxe/iok @pyripesiborgthergdd anmchosxdie ithg ballpoint pen
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(aver age "yoftln 2 st B E RN s BRERAN @bl Sr R8s DRTES 2 sekBindL or
wei ght :  Ird®ivooand @50!00@0)subﬂar1¢m0ar(ea\aéd@cgetogaﬂhecuwlah aeshgar : tSNPOO00 to
300, 000) yisEpsi- u(nﬁéiﬁl Ql eﬁ@)bvﬁgl‘éllrfi{he‘ﬁb@?ﬁr@ @\Q@ t&q% %@p? e o

(average nol ecul ar 00,000 to 80 aver age nolecular
wei ght | mage 6el8eisdTom | 09@95 Cor@wdédwmag’epqi’mwewwewwnd/czr 200, 000
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wei ght : énfdHzed00 to 5, 000, 000) supplied by Meisei Chem cal Wrks Ltd., can
be exenplyi.fi 105 .t he EO/ PO hi gh copolyners, specifically the brand
names: A:B&%&S%i”&g% %%@z’}ngge nol ecul ar wei ght: about 1,000, 000) and EP-20X
(aver age [(RIBEEIA. dris welegival crab® secti®0al, D0 shewipg lone exbyplebif seballSbienparal  \Wor ks
Lt d. e ot r weight of the
1, 2- EO hwgﬁ%&% grrﬂepélrr %(!sﬁ?rplggegggé the v&?&%1 ]%Egﬁﬁ%@e&?%ntaself is increased
with the i ncreE @ {8 3cesical; cesms teetionak V!ﬁ!hﬁb%wlﬂgdﬂ lumheng examplavérage

nol ecul ar weight is preferably in the range of nmore than 20,000 and
3,000,000 or less and nore preferably |n the range of nore than 20,000 and
1, 000, 000 or less. [0058] 6) As the sdrfactant havi ng the PCE group, any of
noni onic surfactants, anionic surfactants, cationic surfactants and

anphol ytic surfactants can be used. The noni oni ¢ surfactants and the
anionic surfactants are preferable in terns of versatility and
obtainability. [0059] As the nonionic surfactants, an ether type, an ether




- pH adjusters: organi c basic conpounds such as water-sol uble am ne
conpounds and the like. -Anti rusts:benzotriazo | eandderivativethereof,to
lyltriazole, dicyclohexylanmoni um nightlight, diisopropylammoni um

ni ghtlight, sodiumthiosulfate, saponin and the Iike.

Preservatives or fungicides: carbolic acid, sodiumsalts of

1, 2- benztréﬂaﬁéﬁ;é ﬂ@mgm@ﬂgn sodi um benzoat e, sodi um dehydroacet ate, potassium

;o;bgtg tggﬁt(r)@éﬂ?%%{) ﬂr’%'ﬁﬁ%a@dw%ﬁ?f‘) pyridine and the |ike.
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gl ucose, reduced starch hydrolyzed Eroducts sodi umgpé hos hat e and t he
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used by conblnln? rement1 oned |1 onic substance evapor ati on

Vi scosi t yatdizaolble erganic splvent hpyrgwelt et 8 fn1h ¢an inpikde briybaitehiabrpobyvalenie
pr esent lar&sﬁatslhaomg% o €0 arb&?étorr@r sﬁ;@dlae%f Ralldg T4Qo 13%%&4 ARhE Jifcef erably

0.01 to 1. hése va1E ues are ?ess nk conpositions are
excel I entac?tﬁteér"yﬂ"lﬁ‘s Yed EﬁfﬁméTOW!aﬁnS'VFﬁé“?ﬂﬂefhe&Iacgt?Wthadmv‘ér‘i°t1i0rf@f

witing ewms, thyﬁi@x@daﬁ:b@@ﬁ@lacuare@teas RhARY 6 o Dba%n%éﬁ@hﬁa%ﬁﬂ)oﬁﬂm E0
sust ai ned whe

05|t|ons are subjected to practic y
char g1 no TGE BayTG 41t 2HhEIPke « Pheu o atE o uf aBbopyeElsdkeiads
change bé&bmethamtdnel usedcosity when 40% water in the ink is evaporated and
the initi C y. of t .ok I it
mal f or mal[[?d(; ﬁyéﬁcﬁfé%aasn:al ?'Qﬁ%ﬁtg%“}thﬁe C%h%r%ed'sssgw?ﬁ 0’? h%ﬁe%@@gﬁ'{ ° a{qﬂ?%usEx anpl es
descri bedolveantecan thse ugedfor dbé moloring cagdnty aot asngeific aexasngles tbereafO%a/vat er
are unexeg blﬁ%@'ﬂe)bv&” the range of 0.01 to 1. [0094] Here, the evaporation
Vi scosi t ange rates (x) of 40% water neans a ratio (x).--1140A0 of the
vi scosi tiomi/épomﬁ@tr(mg%m&@md conteri: of thr calagagiagent inpicallyappspaiely of  t he

ink is evapetedti@sh the rhmgs o tb|1¢'5% WithE 5del of thel dye & in titErangk oy pavRAS Ur ed
vi.sconet er at m n- | x20C. [0095] One or two or nore

using an EMD ty
of the \Aﬂiee?asﬁﬂ?ﬁ'lﬂ%gm@%tlaﬁsa %%'ﬁoﬁlg ugeq %WE?”I' esins, styrene-naleic acid
copol ynmefeo2ahdDgesst ri n can al so be added in a range in which dryness

t ted. [0096 t t h d
of " docasacchar 118 BB PR REoRRGH: "eRoon ke ey e Sl mea | n
t he wat eblashde8 (Crik2@0pd3uineagrebo(Ctlh2Q88), Ibpidiant preﬁCEf (G Ih42G20e saitt
| nvent i o, (e?%B éﬂaﬁt%% sBR:'b\e%]&é’ c fh?ﬂés A}PaﬁJh‘t egrQRflf %ﬁ@é’s?pgoss rhe

pr eventive OI’ mance runni ng I esi St ance

can be s#&&i. 545318@ DP@QI@?] %ﬁéé‘dﬁcﬁmf@én &nd ﬁ@@b(ﬂ@%@l@ (@érﬁ%ﬁo)f #dn a dry

coating fab,mpa§,ﬁf f3||05@@ﬁ5& Mn@.ﬂ{é |i|R@\é€e lljg&ih absor bab| I | ty Thus when they are
applledto he b oin ft to stand facing

downwar df qzﬁbAﬁmicr@eécEWN?'@agl PQ ”ﬂ?@ s"ﬁ%@M'aY'P'BEENo@ k APIRIcRAFRYe to
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nol ecul ab20#5) gintl theslikermre@asetd, and the dry coating filmis easily forned.

Thus, e M [ h nni ng
of the | KEZa0As Ll SAEEBALS R (1, 2RRalEREPEE Lo 8 B TP, VS A "The
sacchari (e !.02790Rb ﬂ@@hgmh@pkcﬁ( (ﬁl rﬂ§}2é5) deayatusr blagkdGstanccl®.loBba2Med by
enzymati ¢ deconposition of starch or reduced saccharized starch obtai ned by
reducing the termnal group of the saccharized starch can be used. [0100]
When the starch is deconposed, sacchari des havi ng various degrees of

pol yneri zation are generated. It is technically difficult and requires a

hi gh cost to conpletely isolate the saccharides of the decasaccharide or
nore al one. Thus, by containing the saccharides of the decasaccharide or
nore_in the anobunt of 40% or nore in the sugar mxture in which the



(2) 3.0 3.0 3.0 Blue pignent dispersion (3) 20.0 Shear t hi nni ng
vi scosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5 0.5

Thi ckeni ng i nhi bitor Polyethyl eneglycol (averagenol ecul ar wei ght 400) (11)
10.0 - Pol yet hyl enegl ycol (averagenol ecul ar wei ght 20000) (12) 1.0
Pol yet hyl ene gl ycol / Pol ypr opyl ene gl ycol bl ockpol ynmer (averagenol ecul ar

\é\gl()?hE 13)@?@& fﬁ&ﬂ)lack G4Ch. 35255?@@9}]“&1@(&@8%%% ([ rval ageirel e wkabrerei ght

[0024] <Pigments>

Inorganic pigments such as carbon black and ultramarine blue and organic
pigments such as copper phthalocyanine blue and benzidine yellow, and in addition,
water-dispersed pigments already dispersed finely and stably in a water medium using a
surfactant and a water-soluble resin, as well as fluorescent pigments and metallic luster
pigments can be used.
[0025] 1) The water-dispersed pigments can include C.|. Pigment Blue 15:3B (brand
name: Sandye Super Blue GLL, pigment content: 22%, supplied by Sanyo Color Works
Lid.), C.I. Pigment Red 146 (brand name Sandye Super Pink FBL, pigment content:
24%, supplied by Sanyo Color Works Ltd.), C.I. Pigment Yellow 81 (brand name: TC
Yellow FG, pigment content; approximately 30%, supplied by Dainichiseika Color &
Chemicals Mfg. Co., Ltd.) and C.l. Pigment Red 220/166 (brand name: TC Red FG,
pigment content: approximately 35%, supplied by Dainichiseika Color & Chemicals Mfg.
Co., Ltd.).
[0026] The water-dispersed pigments using the water-soluble resin include C.I. Pigment
Black 7 (brand name: WA color Black A250, pigment content: 15%, supplied by
Dainichiseika Color & Chemicals Mfg. Co., Ltd.), C.I. Pigment Green 7 (brand name:
WA-S Color Green, pigment content: 8%, supplied by Dainichiseika Color & Chemicals
Mfg. Co., Ltd.), C.I. Pigment Violet 23 (brand name: Micropigmo WMVT-5, pigment
content: 20%, supplied by Orient Chemical Industries Co., Ltd.) and C.|. Pigment Yellow
83 (brand name: Emacol NS Yellow 4618, pigment content: 30%, supplied by Sanyo
Color Works Lid.).
[0027] 2) As fluorescent pigments, synthetic resin fine particulate fluorescent pigments
obtained by making a solid solution of a fluorescent dye in a resin matrix can be used.
[0028] 3) As the metallic luster pigments, it is possible to exemplify metallic luster
pigments such as aluminium and brass, metallic [uster pigments {peart pigments)
obtained by coating the surface of natural mica, synthetic mica, glass pieces, alumina or
transparent film pieces as a core material with a metal oxide such as a titanium oxide,
metallic luster pigments in which a metallized film have been provided with a transparent
or a colored transparent film and metallic luster pigments which are iridic obtained by
finely cutting an iridic film laminating multiple transparent resin layers.
[0029] 4) [n addition, light storing pigments, white pigments such as a titanium dioxide,
silica and calcium carbonate, capsule pigments encapsulating a thermal color change
composition, and capsule pigments encapsulating a perfume material can be
exemplified.



Pol ypr opyl enegl ycol nonoet her (average nol ecul ar wei ght 340) (15) 10.0
Pol yoxypropyl ated gl yceri ne(average nol ecul ar wei ght 250) (16) 15.0
Lubri cant Phosphat eester-based surfactant (10) 0.2 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 0.3 Water 69.0 68.0 67.0
86.0 86.0 81.0 [O01 22][Table 2] Raw material Exanple Note 7 8 9 10 11

12 13 Coliggdo) @rRdR Mo Bl Afoke SR BEIBRRAYEg&RS B B abrbpriately mixed and used,

and used in the range of 1 to 25% and preferably 2 to 15% in the ink composition.
[0031] When the pigment is used as the coloring agent, a pigment dispersant can be
added if necessary. As the pigment dispersant, anionic and nonionic surfactants,
anionic polymers such as a polyacrylic acid and a styrene acrylic acid, and nonionic
polymers such as a polyvinyl pyrrolidone and a polyvinyl alcohol are used.
[0032] In the ink composition using the pigment as the coloring agent, the amount of the
solid content is larger than that in the ink composition using the dye as the coloring
agent. Thus, when the water in the ink is evaporated, an ink viscosity is increased {o
easily cause handwriting blur. The ink composition of the present invention can keep
the dry up resistance, and hardly causes blur even when the pigment is used, and
therefore is excellent in usefulness as the water-based ink composition for
pigment-based ballpoint pens.

B. One aspect of the present invention is the ink composition having the above
constitution, wherein the dry up resistance is enhanced by adding the particular
thickening inhibitor together with the shear thinning viscosity-imparting agent. By
combining the shear thinning viscosity-imparting agent with the particular thickening
inhibitor, when the water content in the ink is reduced, the shear thinning
viscosity-imparting agent becomes a semi-swelled state, resulting in hardly increasing
the ink viscosity.

[0033] (1} The shear thinning viscosity-imparting agent refers to a chemical which
imparts the shear thinning viscosity to the ink composition.

[0034] Here, the "shear thinning viscosity” refers to a rheology property which has the
nature of a remarkably high viscosity to hardly flow in a static state or when a siress is
low and exhibits a good fluidity by reducing the viscosity when the stress is increased.
This property is also referred to as pseudo-plasticity.

[0035] The ink composition bears the following actions by the imparted shear thinning
viscosity (thixotropic property).

[0036] Under a high shear siress when writing, a three dimensional structure is
temporarily broken down, the viscosity of the ink is reduced, and the ink at the writing
edge becomes the ink with low viscosity suitable for writing. That is, the ink has the
viscosity suitable for the ink which migrates in spaces between a ball and a ball house
by a capillary attraction and is transferred onto a paper surface.

[0037] When not writing, the viscosity of the ink is increased, which prevents a leakage
of the ink, a separation of the ink and a backfiow of the ink.

[0038] In the ink composition, the ink viscosity measured by an E type rotary viscometer
at 100 rpm is 20 to 200 mPa-s (25°C), preferably 20 to 100 Pa's (25°C) and a shear
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thinning viscosity index is 0.1 to 0.8, preferably 0.2 to 0.7 in the shear thinning viscosity
property.

[0039] The shear thinning viscosity index [n] is obtained by applying numerical values in
an experimental formula T=Kj" (T: shear stress, j: shear rate, K: calculated constant).
[0040} In order to obtain the above shear thinning viscosity property, the shear thinning
viscosity-imparting agent is added in the amount of typically about 0.1 to 20%,
preferably 0.1 to 10% and more preferably 0.1 to 5%.

[0041] As the shear thinning viscosity-imparting agent, a substance which is soluble or
dispersible in water is effective, and one or two or more of the following thickening
polysaccharides (thickénihg stabilizer) and nonionic surfactants (HL.B value of 8 to 12)
can be selected and used. Among them, xanthan gum, welan gum and succinoglycan
are preferable because they are excellent in stability of the ink.

[0042] Thickening polysaccharides: xanthan gum, welan gum, succinoglycan (average
molecular weight of about 1,000,000 to 8,000,000) which is a heteropolysaccharide
modified with an organic acid and whose constitutive monosaccharides are glucose and
galactose, gums whose polymer components are composed of glucose, glucuronic acid,
fucose and rhamnose, guar gum, locust bean gum and derivatives thereof,
hydroxyethylcellulose, alkyl alginate ester, polymers having the molecular weight of
100,000 to 150,000 and composed mainly of alkyl ester of methacrylic acid, and
polysaccharides having a gelling ability and extracted from seaweeds such as
glucomannan, agar and carageenin.

Nonionic surfactants (HLB value of 8 to 12): polyglycerine faity acid ester,
polyoxyethylene sorbitan fatty acid ester, polyethylene glycol fatty acid ester,
polyoxyethylene alkyl ether/polyoxypropylene alkyt ether, polyoxyethylene alkylphenyl
ether and fatty acid amide and the like.

Others: benzylidene sorbitol and benzylidene xylitol or derivatives thereof,
crosslinked acrylic acid polymers, salts of dialkyl or dialkenyl sulfosuccinic acids,
inorganic fine particles and the like.

(2) The particular thickening inhibitors are one or two or more selected from the

group of compounds having the polyoxyethylene (POE) group and/or the
polyoxypropylene (POP) group, polyvinyl pyrrolidone, polyvinyl alcohol (PVAL)' and
cellulose ether (including derivatives thereof).
[0043] The amount of the thickening inhibitor to be added is typically about 0.1 to 20%,
preferably about 0.1 to 15% and more preferably about 0.5 to 15%. A mixed ratio of
the shear thinning viscosity-imparting agent to the thickening inhibitor (former/iatter) is
typically about 1/0.5 to 1/40, preferably about 1/0.5 to 1/35 and more preferably about
1/1 to 1/30.
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[0044] (a) As the compounds having the polyoxyethylene group and/or the
polyoxypropylene group, it is possible to suitably use polyethylene glycol (PEG),
polypropylene glycol (PPG), polyethylene glycol/polypropylene glycol block polymers
(PEG/PPG: polyoxyethylene/polyoxypropylene block polymers), PPG ether derivatives,
1,2-ethylene oxide high polymers, surfactants having the POE group and the like.

[0045] 1) As PEG, specifically, brand names: PEG 200 (average molecular weight: 200},
PEG 300 (average molecular weight: 300), PEG 400 (average molecular weight: 400),
PEG 600 (average molecular weight: 600), PEG 1000 (average molecular weight: 1000),
PEG 1500 (average molecular weighi: 1550), PEG 1540 (average molecular weight:
1450), PEG 2000 (average molecular weight: 2000), PEG 4000S (average molecular
weight: 3300), PEG 4000N (average molecular weight: 3000), PEG 6000S (average
molecular weight; 8300), PEG 6000P (average molecular weight: 8300), PEG 10000
(average molecular weight: 11000}, PEG 13000 (average molecular weight: 13000),
PEG 20000 (average molecular weight: 20000), and PEG 20000P (average molecular
weight: 20000} supplied by Sanyo Chemical Industries, Ltd., can be exemplified. A
larger effect as the thickening inhibitor is accomplished by selecting and using those
having the molecular weight of 300 or more among them.

[0046] 2) As PPG, specifically, the brand names: Sannix PP-200 (average molecular
weight: 200}, PP-400 (average molecular weight: 400), PP-950 (average molecular
weight: 950), PP-1000 (average molecular weight: 1000), PP-1200 (average molecular
weight: 1150}, PP-2000 (average molecular weight: 2000), PP-3000 {(average molecular
weight: 3000) and PP-4000 (average molecular weight: 4000) supplied by Sanyo
Chemical Industries, Ltd., can be exempilified.

[0047] 3) As the PEG/PPG, specifically, the brand names: Newpol PE-61 (average
molecular weight: 1950), PE-62 (average molecular weight: 2200), PE-64 (average
molecular weight: 2900), PE-68 (average molecular weight: 8750), PE-71 (average
molecular weight: 2300), PE-74 (average molecular weight. 3400), PE-75 (average
molecular weight: 4100), PE-78 (average molecular weight: 10250), PE-108 (average
molecular weight: 16250} and PE-128 (average molecular weight: 20000) supplied by
Sanyo Chemical Industries, Lid., can be exemplified.

[0048] 4) The PPG ether derivative includes PPG monoether {polyoxypropylene glycol
monoether}), polyoxypropylated glycerine (ether of PPG and glycerine) and
polyoxypropylated sorbitol (ether of PPG and sorbitol) and the like.

[0049] As the PPG monoether, specifically the brand names: Newpol LB-65 (average
molecular weight: 340), LB-285 (average molecular weight: 1200), LB-385 (average
molecular weight: 1500}, LB-625 (average molecular weight: 1870), LB-1145 (average
molecular weight: 1980), LB-1715 (average molecular weight: 2400), LB-3000 {average
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molecular weight: 2800), LB-300X (average molecular weight: 1200}, LB-650X (average
molecular weight: 1870), LB-1800X (average molecular weight. 2400) and LB-400XY
(average molecular weight: 1500) supplied by Sanyo Chemical Industries, Ltd., can be
exemplified. Among them, those which are freely compatible with water and have the
average molecular weight of 1500 or less are preferable.

[0050] As the polyoxypropylated glycerine, specifically the brand names: Sannix
GP-250 (average molecular weight: 250), GP-400 (average molecular weight: 400),
GP-800 {average molecular weight: 600), GP-1000 (average molecular weight: 1000),
GP-3000 (average molecular weight: 3000) and GP-4000 (average molecular weight:
4000) supplied by Sanyo Chemical Industries, Ltd., can be exemplified. Among them,
those which are freely compatible with water and have the average molecular weight of
2000 or less are preferable.

[0051] As the polyoxypropylated sorbitol, specifically the brand name: Sannix SP-750
(average molecular weight: 700} supplied by Sanyo Chemical Industries, Ltd., can be
exemplified.

[0052] As the compounds having the POE group and/or the POP group, those having
the average molecular weight in the range of 200 or more and 20000 or less are
effective. The larger the average molecular weight is, the more a thickening inhibitory
effect is increased, but the compatibility with the water is reduced. Thus, the
compound is appropriately selected in the range.

[0053] The PPG and PPG derivatives having the relatively low average molecular
weight are suitably used because when the average molecular weight is increased, the
compatibility with water is reduced.

[0054] 5) As the 1,2-ethylene oxide high polymer, high homopolymers or copolymers of
ethylene oxide (EQ) or propylene oxide (PQO) are available. Typically, those having the
average molecular weight in the range of more than 20,000 up to 5,000,000 are used.
[0055] As the EO high polymer, specifically the brand names: Alkox R-150 (average
molecular weight: 100,000 o 170,000), R-400 (average molecular weight: 180,000 to
250,000), R-1000 (average molecular weight: 250,000 {o 300,000), E-30 (average
molecular weight: 300,000 to 500,000), E-45 (average molecular weight: 600,000 to
800,000), E-60 {average molecular weight: 1,000,000 to 1,200,000}, E-75 (average
molecular weight: 2,000,000 to 2,500,000), E-100 (average molecular weight:
2,500,000 to 3,000,000), E-130 (average molecular weight: 3,000,000 to 3,500,000),
E-160 (average molecular weight: 3,600,000 to 4,000,000) and E-240 (average
molecular'weight: 4,000,000 to 5,000,000) supplied by Meisei Chemical Works Ltd., can
be exempilified.

[0056] As the EO/PO high copolymers, specifically the brand names: Alkox EP-10X
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(average molecular weight: about 1,000,000) and EP-20X (average molecular weight:
about 800,000} supplied by Meisei Chemical Works Lid., can be exempilified.

[0057] When the average molecular weight of the 1,2-EO high polymer is increased, the
viscosity thereof itself is increased with the increased viscosity of the ink composition.
Thus, its average molecular weight is preferably in the range of more than 20,000 and
3,000,000 or less and more preferably in the range of more than 20,000 and 1,000,000
or less.

[0058] 6) As the surfactant having the POE group, any of nonionic surfactants, anionic
surfactants, cationic surfactants and ampholytic surfactants can be used. The nonionic
surfactants and the anionic surfactants are preferable in terms of versatility and
obtainability.

[0059] As the nonionic surfactants, an ether type, an ether ester type, an ester type and
a nitrogen-containing type are available. The ether type includes polyoxyethylene alkyl
ether, polyoxyethylene secondary alcohol ether, polyoxyethylene alkylphenyt ether,
polyoxyethylene sterol ether, polyoxyethylene hydrogenated sterol ether,
polyoxyethylene lanoline derivatives, polyoxyethylene bees wax derivatives, ethylene
oxide derivatives of alkylphenol formalin condensate and polyoxyethylene
polyoxypropylene alkyl ether. The ether ester type includes polyoxyethylene glycerine
fatty acid ester, polyoxyethylene castor oil, polyoxyethylene cured castor oil,
polyoxyethylene sorbitan fatty acid ester and polyoxyethylene sorbitol fatty acid ester.
The ester type includes polyethylene glycol fatty acid ester, and the nitrogen-containing
type includes polyoxyethylene fatty acid amide and polyoxyethylene alkylamine.

[006Q] As the anionic surfactants, carboxylate salts, sulfonate salts, sulfate ester salis
and phosphate ester salis are available. The carboxylate salts include
polyoxyethylene alkyl ether carboxylate salts, the sulfonate salts include
polyoxyethylene alkyl sulfosuccinate disalts, the sulfate ester salis include
polyoxyethylene alkyl ether sulfate salts, secondary higher alcohol ethoxysulfate,
polyoxyethylene fatty acid alkanolamide sulfate salts and polyoxyethylene alkylphenyl
ether sulfate salts, and the phosphate ester salts include polyoxyethylene alkyl ether
phosphate salts and polyoxyethylene alkylphenyl ether phosphate salts.

[0061] Further, fluorine-based surfactants and silicone-based surfactants having the
polyoxyethylene group in the molecule can be used as the surfactants.

[0062] The surfactants having HLB of 5 or more, preferably 8 or more and more
preferably 10 or more are suitably used. When HLB is less than 5, the surfactant is
difficult to be dissolved or dispersed uniformly in the ink composition, and the desired
thickening inhibitory effect is hardly elicited. The greater the content of the
polyoxyethylene group is, the larger the thickening inhibitory effect tends to become.,
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Ten or more of the polyoxyethylene groups are preferably contained and 20 or more are
more preferably contained.
[0063] (b) PVAL may be a completely saponified type or a partially saponified type, and
can have a molecular weight from a low molecular weight with a polymerization degree
of 1000 or less to a high molecular weight with a polymerization degree of 1500 or more.
[0064] As the PVAL, specifically the brand names: Gohsenol KP-06 (saponification
degree: 71.0 to 75.0 mol%), and KL-05 (saponification degree: 78.5 to 81.5 mol%)
which are K type series (partially saponified type), GL-03 (saponification degree: 86.5 to
89.0 mol%) which is G type series (partially saponified type), C-500 (saponification
degree: 95.0 to 97.0 mol%) and A-300 (saponification degree: 97.0 to 98.5 moli%) which
are A type series (sub-completely saponified type), and NL-05 (saponification degree:
98.5 mol% or more) which is N type series (completely saponified type) supplied by
Nippon Synthetic Chemical Industry Co., Ltd., can be exemplified.
[0065] (c) Polyvinyl pyrrolidone having an average molecular weight in the range of
about 8,000 to 3,000,000 can be used.
[0066] As polyvinyl pyrrolidone, specifically the brand names: Luvitec K17 (K value: 15.0
to 19.0, low molecular weight), K30 (K value: 27.0 to 33.0), K80 (K value: 74.0 to 82.0),
K85 (K value: 84.0 to 88.0), K90 (K value: 88.0 10 92.0) and K90HM (K value: 92.0 to
96.0, high molecular weight) supplied by BASF Japan Ltd., can be exemplified. When
the average molecular weight is increased, the viscosity thereof itself is increased with
the increased viscosity of the ink composition. Thus, they have the K value of
preferably 88 or less and more preferably 33 or less.
[o067] (d) Cellulose ether (including the derivatives) includes sodium
carboxymethylcellulose (CMCO), CMC ammonium, hydroxyethylcellulose,
hydroxypropylcellulose, hydroxypropylmethylcellulose and methylceliulose.
[0068] In the water-based ink composition of the present invention, it is not necessary to
actively add the agueous organic solvent for enhancing the dry up resistance because
the particular thickening inhibitor is added.
[0069] The water-based ink composition contains no aqueous organic solvent, or even if
an aqueous organic solvent is contained, an absolute amount therein is much smaller
(preferably less than 1%} than that in the conventional ink compositions. Thus, in the
ballpoint pen charged with the ink composition of the present invention, a so-called
running phenomenbn caused by pooling the ink in the writing edge due to an
absorbability of the agueous organic solvent hardly occurs. Due to the running, the
formation of good handwriting is impaired and clothing is accidentally stained in some
cases, but these are eliminated.

C. Another aspect of the present invention is an ink composition obtained hy
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[0070] The ionic substance is ionized in the ink composition to produce a cation and an
anion. Bivalent or more cations are easily reacted with other components in the ink
composition to form an insoluble salt, thereby producing the blur when writing in some
cases. Thus, as the ionic substance, the substance which is ionized o produce a
monovalent cation is excellent in the effect to keep the dry up resistance over time as
well as keep writing performance, and is used suitably. By adding the ionic substance,
the dry up resistance under a high temperature atmosphere (drying facilitating
atmosphere) is dramatically enhanced as shown in Examples described later.

[0071] The amount of the ionic substance to be added is typically about 1 to 15%,
preferably about 2 to 10% and more preferably 3 to 10% in composition.

[0072] The amount and the mixed ratio of the shear thinning viscosity-imparting agent
and the thickening inhibitor to be added are the same as in the above A.

[0073] The mixed ratio of the thickening inhibitor/the ionic substance is 1/0.1 to 1/15,
preferably 1/0.13 to 1/13 and more preferably 1/0.2 to 1/10.

[0074] When the amount of the jonic substance exceeds 15%, the initial ink viscosity is
not sufficient (the high values are not shown). Thus, a dispersion stability of the
pigment is impaired, bleeding occurs in handwriting and running easily occurs in a
system using the pigment.

[0075] The monovalent cation includes alkali metal ions such as a lithium ion, a sodium
ion and a potassium ion, fatty acid ammonium ions such as an ammonium ion,
monoalkyl ammonium ions, dialkyl ammonium ions, trialkyl ammonium ions and
tetraalkyl ammonium ions, and aromatic ammonium ions such as a pyridinium ion and
an anilinium ion, The alkali metal ions are preferable.

[0076] Sources of the monovalent cation can include the following inorganic salts and
organic salts.

[0077] 1) Inorganic salts: include halides, sulfate salts, nitrate salts, phosphate salts and
carbonate salts. Specifically, sodium chloride, sodium bromide, sodium iodide,
potassium chloride, potassium bromide, potassium iodide, lithium sulfate, sodium
sulfate, ammonium sulfate, sodium nitrate, potassium nitrate, sodium dihydrogen
phosphate, disodium hydrogen phosphate, trisodium phosphate, potassium dihydrogen
phosphate, dipotassium hydrogen phosphate, tripotassium phosphate, sodium
metaphosphate, sodium polyphosphate, potassium polyphosphate, potassium silicate,
sodium silicate, sodium carbonate, potassium carbonate and ammonium carbonate are
included.

[0078] Neutral inorganic salts which give no effect to pH of the ink composition are
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[0079] 2) The organic salts include the following (i) salts of low molecular weight organic
acids, (ii) ionic surfactants, (jii) ionic water-soluble resins and (iv) water-soluble dyes
{most of them have an ionicity).

[0080] (i} The low molecular weight organic acids which can form the salts are shown
helow.

[0081] Carboxylic acid: acetic acid, propionic acid, butyric acid, valeric acid, caproic acid,
enanthic acid, caprylic acid, pelargonic acid, capric acid, lauric acid, benzoic acid,
p-butylbenzoic acid, p-phenylbenzoic acid, «-naphthaleneacetic acid, oxalic acid,
succinic acid, butane-1,2,3,4-tetracarboxylic acid, terephthalic acid,
naphthalenedicarboxylic acid, trimesic acid, lactic acid, malic acid, glycolic acid, glyceric
acid, hydroxybutyric acid, hydroxyisobutyric acid, tartaric acid, mevalonic acid, citric acid,
isocitric acid, sorbic acid and the like.

Aliphatic sulfonic acids: pentanesulfonic acid, hexanesulfonic acid,
heptanesulfonic acid, octanesulfonic acid, dodecanesulfonic acid, and the like.

Aromatic sulfonic acid: alkylbenzenesulfonic acid such as benzenesulfonic acid,
benzenedisulfonic acid and p-toluenesulfonic acid, 1-naphthalenesulfonic acid,
2-naphthalenesulfonic  acid, 1,5-naphthalenesulfonic acid disulfonic  acid,
1-naphthol-3-sulfonic acid, 1-naphthol-2,5-disulfonic acid,
4-amino-5-hydroxy-2,7-naphthalenesulfonic acid.

Sulfate ester salts: monohexyl sulfate, monooctyl sulfate, monodecyi sulfate,
monododecyl sulfate and the like.

[0082] Phosphate ester salts: monolauryt phosphate, monostearyl phosphate,
monodecyl phosphate, monoisodecyl phosphate and the like.

These salts of the low molecular weight organic acids can be added as the salt
in the ink, but alkali hydroxide, aqueous ammeonia or amine may be added to the organic
acid such as the carboxylic acid, sulfonic acid, sulfate ester or phosphate ester to
directly form the salt in the ink when the ink is prepared.

[0083] (i) The ionic surfactants include the following anionic, cationic and ampholytic
surfactants. Among them, the anionic and ampholytic surfactants are preferable, and
the anionic surfactants are more preferable. Because the ink composition is often
adjusted for alkalinity, a wide variety of anionic surfactants are available.

[0084] As the anionic surfactants, the following carboxylate salts, suifonate salts, sulfate
ester salts and phosphate ester salis are available.

[0085] Carboxylate salts: fatty acid soaps, N-acylamino acid salts, polyoxyethyiene alkyl
ether carboxylate salts, acylated peptides, polymer polycarboxylate salts and the like.

Sulfonate salts: alkylbenzenesulfonate salts, alkylnaphthalenesulfonate salts,
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(32)  160iloxyethylene alkylsulfosuccinate disalts, alkylsulfoacetate salts, o-olefinsulfonate
salts, N-acyl-N-methyltaurine salts, sodium dimethyl-5-sulfoisophthalate salts and the
like.

Sulfate ester salts: sulfated oils, higher alcohoi sulfate ester salts, secondary
higher alcohol sulfate ester salts, polyoxyethylene alkyl ether sulfate salis, secondary
higher alcohol ethoxysulfate, polyoxyethylene fatty acid alkanolamide sulfate salts,
polyoxyethylene alkylphenyl ether sulfate salts, monoglysulfate, sulfate ester salts of
fatty acid alkylol amide and the like.

Phosphate ester salts: polyoxye{hylene alkyl ether phosphate salts,
polyoxyethylene alkylphenyl ether phosphate salts, alkylphosphate salts and the like.

As the cationic surfactants, fatty acid amine saits, fatty acid quaternary
ammonium saits, benzalkonium chloride salts, benzethonium chloride, imidazolium salts
and the like are available.

[0086] As the ampholytic surfactants, carboxybetaine type ampholytic surfactants,
aminocarboxylate salts, imidazolium betaine, lecithin, alkylamine oxide and the like are
available.

[0087] (iii) The ionic water-soluble resin (ionic polymer) includes salts of a cellulose
derivative such as carboxymethylcellulose having a carboxyl group, alginate salts,
polyacrylate salts, salts of an acrylic acid copolymer resin such as a styrene-acrylic acid
copolymer resin and a sulfonic acid-acrylic acid copolymer resin, and salts of a maleic
acid copolymer resin such as an ethylene-maleic acid copolymer resin.

[0088] (iv) The ionic water-soluble dye includes acidic dyes, direct dyes and basic dyes
having ionicity. Among them, the acidic dyes and the direct dyes are preferable. The
ink composition is often adjusted for alkalinity and wide varieties of acidic dyes and the
direct dyes are available.

[0089] As the dye, the above various dyes can be used.

[0090] The content of the dye is low in ink composition having a pale color which
produces a low concentration of handwriting and the pastel ink composition in
combination with the white pigment. Thus, in the system using the dye as the coloring
agent, when the sufficient thickening inhibitory effect is not obtained by the
water-soluble dye alone, another ionic substance is combined.

D. The following accessory components used for the balipoint pen water-based
ink in addition to the above components can be appropriately added io the ink
compositions described in the above A and B.

[0091] - Inorganic salts: sodium carbonate, sodium phosphate, soda acetate and the
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- pH adjusters: organic basic compounds such as water-soiuble amine
compounds and the like.

- Antirusts:  benzotriazole and derivative thereof, tolyliriazole,
dicyclohexylammonium nightlight, diisopropylammaonium nightlight, sodium thiosulfate,
saponin and the like.

- Preservatives or fungicides: carbolic acid, sodium salts of
1,2-benzthiazoline-3-one, sodium benzoaie, sodium dehydroacetate, potassium
sorbate, propyl paraoxybenzoate, 2,3,5,6-tetrachloro-4-(methylsulfonyl)pyridine and the
like.

- Lubricants: metallic soaps, fatty acid ester, ethylene oxide addition type cation
activators, phosphoric acid-based activators, thiocarbamate salts,
dimethyldithiocarbamate salts and the like.

- Antioxidants: ascorbic acid, ascorbic acid derivatives, a-tocopherol, catechin,
catechin derivatives, synthetic polyphenol, phosphonate salts, phosphinate salts, sulfite
salts, sulfoxylate salis, dithionite salts, thiosulfate salts, thiourea dioxide,
formamidinesulfinic acid, glutathione and the like.

- Wetting agents: urea, nonionic surfactants, sorbit, mannit, sucrose, glucose,
reduced starch hydrolyzed products, sodium pyrophosphate and the like.

- Others: fluorine-based surfactants, nonionic, anionic and cationic surfactants,
antifoaming agents such as dimethyl polysiloxane, dispersants and the like.

[0092] The ionic substance is contained in these compounds. The compound which
accomplishes the thickening inhibitory effect by combining the water-soluble organic
solvent having the solubility parameter of 8 to 11 can be used by doubling with the ionic
substance or used by combining the aforementioned ionic substance.

[0093] An evaporation viscosity change rate (x) of 40% water in the ink composition of
the present invention is 2 or less, preferably 0.01 to 1.5 and more preferably 0.01 to 1.
When these values (x) are 2 or less, the ink compositions are excelient in dry up
resistance, and the initial start of writing and writing over time are good, and a stable
writing performance can be sustained when the ink compositions are subjected to
practical use by charging the ballpoint pen therewith. When these values exceed 2,
the change between the viscosity when 40% water in the ink is evaporated and the
initial viscosity of the ink is large. Thus, blur and writing malformation occur easily due
to the increase in the viscosity. In Examples described later, the evaporation viscosity
change rates (x) of 40% water are unexceptionally in the range of 0.01 to 1.

[0094] Here, the evaporation viscosity change rates (x) of 40% water means a ratio
{X}=ma0v/1p Of the viscosity () when 40% water in the ink based on the total amount of
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Bl ue pignent (6) 2.0 Pink resin particle (7) 6.0 Pi gnent

di spersant Pol yvinyl pyrrolidone (8) 2.0 2.0 2.0 2.0 Sheart hi nni ng

vi scosity-inparting agent Xanthan gum (9) 0.5 0.5 0.5 0.5 0.5 Thi ckeni ng

i nhi bitor Polyvinyl pyrrolidone (17) 5.0 5.0 Pol yvi nyl al cohol (18)
0.5 0.7 Carboxynethylcellul ose (20) 1.0 | oni ¢ substance Sodi unsal t of

napht hal gnesulid QRigbRibdid tRE THitdl PisCHRGERF 8F e iikdihermBashr&d dsify an EMD
type viscometer at 1 min™ (rpm)x20°C.
[0095] One or two or more of the water-soluble resins such as acrylic resins,
styrene-maleic acid copolymers and dextrin can also be added in a range in which
dryness resistance is not prevented.
[0096] A sugar mixture containing saccharides of decasaccharide or more in the amount
of 40% or more may be contained in the water-based ink composition for the ballpoint
pen of the present invention (see Japanese Published Patent Application 2004-26923A).
The preventive performance of running of the ink as well as dry up resistance can be
satisfied.
[0097] Monosaccharide and disaccharide cannot form a dry coating film sufficiently and
have high absorbability. Thus, when they are applied to the ballpoint pen, if the writing
edge is left to stand facing downward, the running occurs easily. The saccharides of
trisaccharide to octasaccharide have lower absorbability than monosaccharide and
disaccharide, but do not have sufficient preventive performance of running.
[0098] In the above saccharides, a hygroscopic property is decreased as the molecular
weight is increased, and the dry coating film is easily formed. Thus, by using the
saccharides of the decasaccharide or more, the running of the ink can be prevented as
a cap off performance is kept.
[0099] As the saccharide of the decasaccharide or more, saccharized starch obtained
by enzymatic decomposition of starch or reduced saccharized starch obtained by
reducing the terminal group of the saccharized starch can be used.
[0100] When the starch is decomposed, saccharides having various degrees of
polymerization are generated. I is technically difficult and requires a high cost to
completely isolate the saccharides of the decasaccharide or more alone. Thus, by
containing the saccharides of the decasaccharide or more in the amount of 40% or
more in the sugar mixture in which the saccharides of nonasaccharide or less are
present, the above performance can be sufficiently elicited.
[0101] The sugar mixture is blended in the amount of 0.5 to 10.0% and preferably 1.0 to
8.0% based on the total amount of ink composition. When the amount is less than
0.5%, the preventive effect on dropping is hardly obtained. When it exceeds 10%, the
viscosity of the ink is increased, and ink diffusion and ink blobbing occur and an ink
following property when writing is impaired in some cases.
[0102] The ink composition is used by being charged in the ballpoint pen in which a
ballpoint pen tip is mounted in the writing edge. The ballpoint pen is not limited to the
ballpoint pen having the following structure. The ink composition can be obviously
applied to various ballpoint pens such as disposable ballpoint pens in which the ink
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7.0 Ammoni unsalt aqueous sol utionofstyrene-acrylic acid copolyner (32)
10.0 Lubricant Phosphat eester-based surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 Water 87.0 91.5 87.0 80.0
85.3 [01 27] [Table 7] Raw material Exanple Note 36 37 38 39 40

Col oring agent A Reversiblethermally col or-changeabl epi gnent 10.0 10.0

Rever si blghipesish fof tePbMpo i BB URLER IRRJYd iR a barrtPeilhd Balfboint pen.
[0103] A ballpoint pen 10 shown in FIG. 1 has a refill 12 accommodated in a barrel 14
and comprises a cap 16.

[0104] The refill 12 has an ink accommodating tube 18 charged with the ink composition
C, the ink accommodating tube 18 is communicated with a balipoint pen tip 22 which
supports a ball 20 in a front end, and further an ink backflow prevention member (ink
follower) 24 is mounted on an end side of the ink composition C.

[105] A ballpoint pen 10A shown in FIG. 2 is a knock type in which a refill 12Ais housed
in a barrel 14A and a ballpoint pen tip 22 in the front end is housed retractably.

[0108] In the knock type shown in the figure, a back end of the barrel is provided with a
knocking member 26, and the writing edge (ballpoint pen tip 22A} of the refill 12A is
retracted and extruded from a front opening of the barrel 14A by pressing the knocking
member 26. Retraction and extrusion are performed by compression and release of
the compression of a coil spring 28 supported in the front end of the barrel 14A.

[0107] The structure and the shape of the retractable ballpoint pen are not particularly
limited as long as the writing edge provided in the refill for the ballpoint pen is exposed
to ambient air and housed in the barrel and the writing edge is extruded from the
opening of the barrel by a retractable mechanism.

[0108} An operation method of the retractable mechanism is not limited to the knock
type, and includes a rotary type and a slide type.

[0109] As the rotary type, the constitution in which a back end of the barrel is provided
with a rotary member and the writing edge of the refill for the ballpoint pen is retracted
and extruded from the front opening of the barrel by rotaﬁng the rotary member can be
exemplified.

[0110] As the slide type, the constitution in which a side face of the barrel is provided
with a slide member and the writing edge of the refill for the ballpoint pen is retracted
and extruded from the front opening of the barrel by operating the slide member, or the
constitution in which the writing edge of the refill for the ballpoint pen is retracted and
extruded from the front opening of the barrel by sliding a clip member provided in the
barrel can be exemplified.

[0111] The retractable ballpoint pen may be a composite type ballpoint pen
accommodating multiple refilis in the barrel.

[0112] As the structure of the ballpoint pen tip, the structures used conventionally and
commonly are effective. The structure in which the ball is supported in a ball
supporting member formed by pressing and deforming a metal pipe near the front end
from an outer face to an inner face, the structure in which the ball is supported in the ball
supporting member by forming a tip member by cutting and processing a metal material
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10. 0 Shearthinning viscosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5
0.5 0.5 Thickening inhibitor Polyvinyl pyrrolidone (17) 5.0 5.0

Pol yvi nyl al cohol (18) 0.7 0.7 Car boxynet hyl cel | ul ose (20) 1.0

| oni ¢ substance Potassiumchloride 1.0 Pot assi um sor bat e 2.0
Sodi unsal t of napht hal enesul fonic acid formalin condensate (31) 7.0

Aqueouss Qlhyi LA 1rdistASLHTHIRRIMhE baNE Bse 8 b 8TspHhs HefRRRLRIHe Rcture 10. 6

in which a ball receiving seat made from a resin is provided inside the tip made from the
metal or a plastic can be exemplified.

[0113] As the ball, a super hard alloy, stainless steel, ruby, ceramic, resin or rubber ball
having a diameter of about 0.1 to 3.0 mm, preferably 0.15 to 1.5 mm and more
preferably 0.3 to 1.0 mm can be used.

[0114] The ink accommodating tube (including the refill) accommodating the ink
composition and the barrel are made from thermoplastic resins such as polyethylene,
polypropylene, polyethylene terephthalate and nylon, but may be made from metal.
[0115] Further, by using a transparent, colored transparent or franslucent molded body
as the ink accommodating tube or the barrel, a color and a remaining amount of the ink
can be confirmed.

[0116] The ink backflow prevention member (ink follower) is formed from a composition
composed mainly of a nonvolatile liquid or a hardly volatile liquid.

[0117] Specifically, petrolatum, spindle oil, castor oil, olive oil, purified mineral oil, liquid
paraffin, polybutene, a-olefin, an oligomer or a co-oligomer of a-olefin, dimethyl silicone
oil, methylphenyl silicone oil, amino-modified silicone oil, polyether-modified silicone oil
and fatty acid-modified silicone oil are included, and one or two or more thereof can be
combined.

[0118] It is preferable that the nonvolatile liquid and/or the hardly volatile liquid is
thickened to the suitable viscosity by adding the gelling agent. As the gelling agent,
silica whose surface has been given a hydrophobic treatment, fine particle silica whose
surface has been given a methylation treatment, aluminium silicate, swelling mica,
clay-based thickeners such as bentonite and montmorillonite given the hydrophobic
treatment, fatty acid metal soaps such as magnesium stearate, calcium stearate,
aluminium stearate and zinc stearate, tribenzylidene sorbitol, fatty acid amide,
amide-modified polyethylene wax, hydrogenated castor qil, dextrin-based compounds
such as fatty acid dextrin, and cellulose-based compounds can be exemplified.

[0119] Further, as the ink backflow prevention member (ink follower), the above ink
backflow prevention member (ink follower) made from the compositions may be
combined with a solid ink backflow prevention member (ink follower) such as a plastic
moided body.

EXAMPLES

[0120] Combinations of the water-based ink compositions for the ballpoint pen are
shown in the following tables.
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12.8 Lubricant Phosphat eester-based surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 Wiater 83.0 82.0 81.3 77.7
75.2 [01281[ Table 81 Raw naterial Exanple Note 41 42 43 44 45 Col oring
agent Carbon black (4) 2.0 2.0 Red pignent (5) 2.0 Bl ue pi gnment
(6) 2.0 Pink resin particle (7)

[0121}iTable 1]

Example

Raw material
Note 1 2 3 4 5 8

Blaclf dye aqueous ) 30.0 | 30.0
solution
Red dye 2) 3.0 3.0 3.0
Blue pigment dispersion 3) 20.0
Shear thinning | Xanthan gum
viscosity-imparting {9) 05 | 05 0.5 0.5 0.5 0.5
ageni

Coloring agent

Polyethylene glycol
(average molecular { (11) | 10.0
weight 400}
Polyethylene glycol
(average molecular | (12} 1.0
weight 20000}
Polysthylene
glycol/Polypropylene
glycol block polymer | (13) 2.0
(average molecular
weight 8750)
Paolypropylene glycol
(average molecular | {14) 10.0
weight 200}
Polypropylene glycol
monoether (average | (15) 10.0
molecutar weight 340)
Polyoxypropylated
glycerine (average | (16) 15.0
molecular weight 250}

. Phosphate ester-based
Lubricant surtactant (10) | 0.2 | 0.2 | 0.2 02 | 0.2 7 02
Preservative Carbolic acid 03 | 03 [ 03 03 | 0.3 ;| 03
Water 69.0 | 68,0 | 67.0 | 86.0 | 86.0 | 81.0

Thickening inhibitor
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6.0 Pignent dispersant Polyvinyl pyrrolidone (8) 2.0 2.0 2.0 2.0

Sheart hi nni ng viscosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5
Thi ckeni ng i nhi bi tor POE(20) POP(6) Tetradecyl ether (23) 3.0

Monopal m ti cacid POE(20)sorbitan (24) 5.0 Tetraol ei caci d

PCE(60) sorbit (25) 5.0 PCE(40) Cetyl ether (28) 2.0 2.0 lonic

subst anc%%g' (3} t of napht hal enesul foni c acidformalin condensate (31)
bl or i d

3.0 3.( eht-erde
Example
Raw material
Note 7 8 9 10 11 12 13
Black dye aqueous (1) 30.0 | 30.0 30.0
solution :
Colering agent Red dye {2) 3.0 3.0 3.0
Blue pigment
dispersion () 20.0
Shear thinning | Xanthan gum
viscosity-imparting (9 0.5 0.5 0.5 0.5 0.5 0.5 05
agent
Polyvinyl
pyrrolidone (17) 50 50
Polyvinyl alcohol (18) 1.0 | .
Thickening inhibitor Hydroxypropyicellulose (19} 1.0
Carboxymethylcellulose (20} 2.0
Methylcellulose (21) 0.5
Polyethylene oxide | (22) 0.5
Phesphate
Lubricant ester-based (10) | 0.2 0.2 0.2 0.2 0.2 0.2 0.2
surfactant
Carbholic acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Water 74.0 | 68.0 | 68.0 | 940 | 955 | 91.0 | 68.5
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3.0 Ammoni unsal t aqueoussol uti onof styrene-acrylicacid copolyner (32)
13.0 Pol ycar boxylic acid type sodi um aqueous sol ution (35) 12.0
Lubri cant Phosphat eester-based surfactant (10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 Wwater 89.0 87.0 87.0 80.0
79.0 [0129] [Table 9] Raw material Exanple Note 46 47 48 49 50

Col ori ng [ga&d)frabtespr si bl ethermal |y col or - changeabl epi gment A 10.0

Example
Raw material
Note | 14 15 16 17 18 19 20
Blacl:: dye agueous (1) 300 | 300
solution
Coloring agent Red dye 2) 3.0 3.0 3.0 3.0
Blue pigment
dispersion (@) | =200
Shear thinning | Xanthan gum
viscosity-imparting 9 05 | 05 | 05 | 05 0.5 0.5 0.5
agent
POE (20)POP{6)
Tetradecyl ether (23) | 3.0
Monopalmitic  acid
POE(20)sorbitan | ©¥) 5.0
Tetraoleic acid
POE(60)sorbit (25) 5.0
POE(20)Phytosterol (26) 5.0
Thickening inhibitor | Monostearic  acid
polyethylene (27) 5.0
glycol(25EQ)
POE(40)Cetyl
FOE(a0)Caty 28) 2.0
POE Nonylphenyl
ether ammonium | {29) 5.0
sulfate
Phosphate
Lubricant ester-based (10) | 02 | 0.2 | 0.2 | 0.2 0.2 0.2 0.2
surfactant
Carbolic acid 03 | 03 | 03| 03 0.3 0.3 0.3
Water 76.0 | 67.0 | 64.0 | 91.0 | 91.0 | 91.0 [ 21.0
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10.0 Reversi bl ethermal | y col or - changeabl epi gnment B 10.0 10.0 10.0
Sheart hi nni ng viscosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5
Thi ckeni ng i nhi bi tor POE(20) POP(6) Tetradecyl ether (23) 3.0

Tetraol ei caci d POE(60)sorbit (25) 5.0 PCE(40) Cetyl ether (28) 2.0
PCE( 20) Phyt ost erol (26) 5.0 5.0 lonic substance Potassiumiodide 7.0
Sodi unsalgPiafrapbupal enesul foni cacid formalin condensate
Example
Raw materiaf
Note 21 22 23 24 25
Carbon black 4) 20 2.0
; Red pigment 5] 2.0
Coloring agent Blue pigment (6) 2.0
Pink resin particle {7 6.0
Pigment dispersant Polyvinyl pyrrolidone 8) 2.0 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-imparting 9 0.5 0.5 0.5 0.5 0.5
agent
Polyethylene glycol
(average molecular | (1t) 10.0
weight 400)
Polyethylene glycol
(average molecular | (12) 1.0
weight 20000)
Thickening inhibitor | Folyethylene
glycol/Polypropylene
glycol block polymer | (13} : 2.0
(average molecular
welight 8750)
Polypropylene  giycol
(average molecular | (14) 10.0 | 10.0
weight 200)
Sodium salt of
naphthalenesulfonic
acid formalin (31) 2.0 4.0
condensate
lonic substance Potassium chioride 5.0
Ammonium salt
aqueous solution of
styrene-acrylic acid (32) 200 | 20.0
copolymer
. Phosphate ester-based
Lubricant surfactant (10} 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 80.0 | 92.0 | 89.0 | 65.0 | 63.0
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(31) 5.0 5.0

Pot assi um sor bat e

5.0

7
Phosphat eest er - based surfactant (10) 0.2 0.2
7

Carbolic acid 0.3 0.3 0.3 0.3 0.3 witer
301[ Tabl e 10] Raw materi al

.0 Lu
0.2
9.0 7

Conpar ati ve Exanpl e

Col ori ng agent Bl ack dye aqueous solution (1) 3

[0125][Table 5]

b
0
9
0

ric
2
0
No
0

an
0
7
t
30.0

t

.2 Preservative
9.0 79.0 80.0 01
el 234567
0.

Red dye (2)

Raw material

Example

Note

26

27

28

29

30

Coloring agent

Reversible thermally
color-changeable pigment A

10.0

10.0

10.0

Reversible themmally
color-changeable pigment B

10.0

10.0

Shear thinning
viscosiy-imparting
agent

Xanthan gum

(®)

0.5

0.5

0.5

0.5

0.5

Thickening inhibitor

Polyethylene glycol (average
maolecular weight 20000}

{12)

1.0

1.0

Polyethylene
glycol/Polypropylene  glycol
block polymer (average
molecular weight 8750)

2.0

Polypropylene glycol
(average molecular weight
200)

(14)

10.0

Polyoxypropylated glycerine
(average molecular weight
250)

(16)

15.0

fonic substance

Sodium salt of
naphthalenesulfonic acid
formalin condensate

31)

3.0

3.0

Ammonium salt agqueous
solution of styrene-acrylic
acid copolymer

{32)

16.1

Aqueous solution of disodium
dodecyldiphenyl ether
disulfonate

(33)

6.4

Aqueous solution of sodium
dioctylsulfosuccinate

(34)

7.1

Lubricant

Phosphate ester-based
surfactant

(10)

0.2

0.2

0.2

0.2

0.2

Preservative

Carbolic acid

0.3

0.3

0.3

0.3

0.3

Water

85.0

710

80.6

719

71.0
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3.0 3.0 3.0 3.0 Bl uepignent dispersion (3) 20.0 Shear t hi nni ng
vi scosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

G ycerine 10.0 Et hyl ene gl ycol 10.0 Di et hyl ene gl ycol
10.0 Propyl ene gl ycol 10.0
[0128][Table 6]
Example
Raw material

Note 3 32 33 34 35

Carbon black (4) 2.0 2.0
: Red pigment (5) 2.0
Coloring agent Blue pigment (6) 2.0
Pink resin particle (7) 6.0
Pigment dispersant Polyvinyl pyrrolidone (8) 2.0 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-imparting
agent ©) 0.5 0.5 05 05 0.5
Polyvinyl pyrrolidone (17) 5.0 5.0
Thickening inhibitor Polyvinyl alcohol (18) 0.5 0.7
Carboxymethyicellulose (20) 1.0
Sodium salt of
naphthalenesulfonic  acid | (31) 3.0 3.0 7.0 7.0

formalin condensate
Ammonium salt agueous
solution of styrene-acrylic | (32) 10.0
acid copolymer

Phosphate ester-based

lonic substance

Lubricant surfactant (10 0.2 0.2 0.2 02 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 87.0 | 91.5 | 87.0 | 80.0 | 85.3
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2-Pyrrolidone 10.0 N- Met hyl - 2- pyrrol i done 10.0 Decagl yceryl
nonol aur at e (30) ZO Lubricant Phosphate ester-based surfactant (10)
0.2 0.20.20.20.20.20.2 Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
0.3 0.3 WVater 69.0 59.0 59.0 86.0 86.0 86.0 94.0 [0131][Table 11] Raw
material Conparative Exanple Not

[0127][Table 7]

Example

Raw material
Note 36 37 38 33 40

Reversible thermally
color-changeable pigment 10.0 | 10.0
A

Reversible thermally
color-changeable pigment 10.0 | 10.0 | 10.0
B

Shear thinning | Xanthan gum
viscosity-imparting (9) 0.5 0.5 0.5 0.5 0.5
agent

Coloring agent

Polyvinyl pyrrolidone (17) 50 5.0
Thickening inhibitor Polyvinyl alcohol (18) 0.7 0.7
Carboxymethylcellulose {20) 1.0
Potassium chioride 1.0
Potassium sorbate 2.0
Sodium salt of
naphthalenesulfonic acid (31} 7.0
formalin condensate
Aqueous  solution  of
disodium dodecyldiphenyl | (33) 10.6 | 12.8
ether disulfonate
zx;:ggitte esterbased | 4o | g2 | 02 | 02 | 02 | 02
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 83.0 | 82.0 813 | 77.7 { 75.2

lonic substance

Lubricant
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e 8 9 10 11 12 13 14 15 16 Col oring agent Carbon black (4) 2.0 2.0

Red pignment (6) 2.0 Bl ue pignent (6) 2.0 Pink resin
particle (7) 6.0 Reversible thermally col or-changeabl e pi gnent A
10.0 10.0
[0128][Table 8]
Example
Raw material
Note | 41 42 43 44 45
Carbon black (4 2.0 2.0
- Red pigment 5 2.0
Coloring agent Blue pigment (6) 2.0
Pink resin particle {7 6.0
Pigment dispersant Polyvinyl pyrrolidone (8} 2.0 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-imparting (9) 0.5 0.5 0.5 0.5 0.5
agent
POE{20)POP{6} Tetradecyl ©3) 3.0
ether )
Monopalmitic acid
Thickening inhibitor POE(20)sorbitan (24) 5.0
Tetraoleic acid
POE(60)sorbit (25) 5.0
POE(40)Cetyl ether (28) 2.0 2.0
Sodium salt of
naphthalenesulfonic
acid formalin @1 | 3.0 3.0
condensate
Potassium chloride 3.0
lonic substance Ammonium . salt
aguecus sclution of (32) 13.0
styrene-acrylic acid )
copolymer
Polycarboxylic acid type
sodium aqueous | {(35) 12.0
solution
: Phosphate ester-based
Lubricant surfactant {10) | 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 89.0 | 87.0 { 87.0 | 80.0 | 7.0
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Reversible thermally col or-changeabl e pi gment B 10.0 100 Pi gnent

di spersant Pol yvinyl pyrrolidone (8 2.0 2.0 2.0 2.0 Shear thinning

vi scosity- inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
0.5 Thi ckeni ng inhibitor Polyethyl ene glycol (average nol ecul ar wei ght 400)
(11) 10.0 Pol yet hyl ene gl ycol (average nol ecul ar wei ght 20000)
(12) 1.[@1%9] Fﬁa,b% 9 . PE' yet hyl ene gl ycol / pol ypropyl ene gl ycol bl ockpol yner

nn. . + [0 i =i a X LA
(aver agC TTuT CCUl AT vnvul LILLY UTJuYv) \ 1Y)

Example

Raw material
Note 46 47 48 49 50

Reversihle thermally
color-changeable pigment 10.0 §{ 10.0
A

Reversible thermally
color-changeable pigment 10.0 | 10.0 | 10.0
B

Shear thinning | Xanthan gum
viscosity-imparting ©)
agent

Coloring agent

0.5 0.5 0.5 0.5 0.5

POE(20)POP{6) Tetradecyl
ether

Tetraolelc acid
Thickening inhibitor POE(80)sorbit (25) 5.0
POE(40)Cetyl ether {28) 2.0
POE(20)Phytosterol (26) 5.0 5.0
Potassium iodide 7.0
Sodium salt of
naphthalenesulfonic  acid | (31) 5.0 5.0
formalin condensate
Potassium sorbate

@3) | 3.0

lonic substance

5.0 7.0

Phosphate ester-based

Lubricant surfactant {10) 0.2 0.2 0.2 0.2 0.2
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3
Water 79.0 | 79.0 | 79.0 | 79.0 | 80.0
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2.0 2.0 Pol ypr opyl ene gl ycol (average nol ecul arwei ght 200) (14)

100 100 100 Pol yoxypr opyl at ed gl yceri ne(average nol ecul arwei ght 250)
(16) 15. 0 Lubricant Phosphate ester-based surfactant (10) 0.2 0.2
0.2 0.20.20.20.20.2 0.2 Preservative Carbolic acid 0.2 0.3 0.3 0.3 0.3
0.3 0.30.30.3 Water 85.1 94.0 93.0 85.0

[0130][Table 10]

Comparative Example

Raw material
Note 1 2 3 4 5 6 7

Black dye aqueous| 4 30.0 | 30.0
Coloring agent Red dye ) 3.0 3.0 3.0 3.0
Blue pigment @ | 200
dispersion )
Shear thinning | Xanthan gum
viscosity-imparting 9) 0.5 0.5 0.5 0.5 0.5 0.5 0.5
agent ‘

Glycerine 10.0
Ethylene glycol 10.0
Diethylene glycol 10.0

Propylene glycol 10.0
2-Pyrrolidone 10.0
N-Methyl-2-pyrrolidone 10.0
Decaglyceryl (30) 20
menolaurate
Phosphate

Lubricant ester-based (1oy | 02 | 02 | 02 |02 | 02 0.2 0.2
surfactant
Preservative Carbolic acid 0.3 0.3 0.3 0.3 0.3 0.3 0.3
Water 69.0 | 59.0 | 59.0 | 86.0 | 86.0 | 86.0 | 84.0
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83.0 88.0 87.0 79.0 74.0 01 321[Table 12] Raw material Conparative
Exanpl e Note 17 18 19 20 21 22 23 Coloring agent Carbon black (4) 2.0
Red pignent (5) 2.0 Bl ue pignment (6) 2.0 Pink resin particle
(7) 6.0 Reversi bl ethermal |y col or-changeabl e pi gnent A

[0131][Table 11]

Comparative Exampie

Raw material

Not 8 9 10 1 12 13 14 15 16

Carbon black {4) 2.0 2.0
Red pigment {5) 2.0
Blue pigment (6) 2.0
Pink resin particle (7 6.0
Reversible
Coloring thermally
agent color-changeable
pigment A
Reversible
thermally 10.0 | 10.0
color-changeable
pigment B
Pigment Polyvinyl

dispersant pyrrolidone ©) 20 | 2012020
Shear Xanthan gum
thinning
viscosity- 9 05 | 05| 05 05|05 ]| 05| 05| 05 0.5
imparting
agent

10.0 { 10.0

Polyethylene glycol
{(average molecular | (11) | 10.0
weight 400)
Polysthylene glycol
{average molecular | (12} 1.0 1.0
weight 20000)
Polyethylene
glycol/polypropylene
glycol block polymer | {13} 2.0 2.0
Thickening {average molecular
inhibitor weight 8750)
Polypropylene
glycol (average

molecular  weight (14) 100 | 10.0 100
200}
Polyoxypropylated
glycerine (average
molecular  waeight | {16) 15.0
250)

Phosphate
Lubricant ester-based (1o | 02 | 02 | 02 | 02 |02 | 02} 02| 02 0.2
surfactant
Preservative Carbolic acid 0.2 03| 03 ] 03 0.3 0.3 0.3 0.3 0.3
Water 851 | 94.0 | 93.0 | 85.0 | 83.0 | 88.0 | 87.0 | 79.0 [ 74.0
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10.0

Pi gnent di spersant Pol yvi nyl

Reversi bl et hermal |y col or-changeabl e pi gnent B

pyrrolidone (8)

2.

0 2.02.0

10.0 10.0
Shear t hi nni ng

vi scosity-inparting agent Xanthan gum (9) 0.5 0.5 0.5 0.5 0.5 0.5 0.5

al cohol

Thi ckeni ng i nhi bitor Polyvinyl pyrrolidone (17) 5.0 5.0 Pol yvi nyl
_ (18) 0.5 0.7 0.7 Car boxynet hyl cel | ul ose (20) 1.0 1.0
Lubri cantioPRggaie 12] aated surfactant ester-bse (10)
Comparative Example
Raw material
Note 17 18 19 20 21 22 23
Carbon black 4) 2.0
Red pigment (5) 2.0
Blue pigment (6) 2.0
Pink resin particle 4] 6.0
Coloti t Reversible thermally
ororing agen color-changeable 10.0
pigment A
Reversible thermally
color-changeable 10.0 | 10.0
pigment B
Pigment dispersant | Polyvinyl pyrrolidone (8) 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-imparting © | o5 | 05 | 05 |05 |05 |05 05
agent
Polyvinyl pyrrolidone (i7) 5.0 5.0
Thickening inhibitor | Polyvinyl alcohol (18) 0.5 0.7 0.7
Carboxymethylcellulose {20) 1.0 1.0
. Phosphate
Lubricant ester-based surfactant | (19 | 92 2 | 02 |02 | 02 |02 | 02
Preservative Carbolic acid 0.3 03 0.3 0.3 0.3 0.3 | 0.3
Water 90.0 | 945 | 940 | 923 | 84.0 | 88.3 [ 88.0

29



0.2 0.20.20.20.20.20.2 Preservative Carbolic acid 0.3 0.3 0.3 0.30.3
0.3 0.3 Water 90.0 94.5 94.0 92.3 84.0 88.3 88.0 [0133][Table 13] Raw
material Conparative Exanple Note 24 25 26 27 28 29 30 31 32 Coloring
agent Carbon black (4) 2.0 2.0 Red pignent (5) 2.0
[0133][Table 13]
Comparative Example
Raw material
Note | 24 25 26 27 28 28 30 31 3z
Carbon black (4 2.0 2.0
Red pigment (5} 2.0
Blue pigment (6) 2.0
Pink resin particle | (7} 6.0
Reversible
; thermally
Coloring agent color-changeable 10.0 1 100
pigment A
Reversible
thermally 10.0 | 10.0
color-changeable ) ’
pigmeni B
- . Polyviny!
Pigment dispersant pyrrolidone (8) 2.0 2.0 2.0 2.0
Shear thinning | Xanthan gum
viscosity-imparting (9) 05 |05 | 05 |05 | 05105 |05 )| 05| 05
agent
POE(20)POP(6)
Tetradecyl sther (23) | 80 3.0
Monopalmitic
acid (24} 5.0
POE(20)sorbitan
Tetracleic  acid
. (25) 5.0 5.0
Thickening inhibitor iggig;?}(g&t
ether (28) 20 | 20 2.0
POE(20)
Phytosterol
(26) 5.0
Phosphate .
Lubricant ester-based (ioyloz2 (02| 02|02 (0202|0202 02
surfactant
Preservative Carbolic acid 03 (03| 03|03 |03 |03 |03 ]| 03 0.3
Water 92.0 190.0 (900 [93.0]91.0] 86.0|84.0]| 84.0] 87.0

[0134] Contents of materials in the tables are described in conjunction with noted
numbers.
[0135] (1) Brand name: Water Black 100-L, dye content 20% supplied by Orient
Chemical Industries Co., Lid.,

(2) Brand name: Phloxine supplied by Aizen Co., Lid,,

{3) Brand name: Sandye Super Blue GLL, pigment content: 22%, supplied by
Sanyo Color Works Ltd.)

{(4) C.I. pigment black 7

{5) C.1. pigment red 254

() C.1. pigment blue 15:3

(7) Brand name: Epocolor FP-10 supplied by Nippon Shokubai Co., Ltd.,

{8) Brand name: Luvitec K-30 supplied by BASF

{9) Brand name: Kelzan supplied by Sansho Co., Ltd.,
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Bl ue pignent (6) 2.0 Pink resin particle (7) 6.0

Reversi bl e thermal |y col or-changeabl e pi gnent A 10.0 10.0
Reversi bl e thermal |y col or-changeabl e pi gment B 10.0 10.0 Pi gnent
di spersant Pol yvinyl pyrrolidone (8 2.0 2.0 2.0 2.0 Sheart hi nni ng

vi scosity-inparting agent Xanthan gum(9) 0.5 0.5 0.5 0.5 0.5
(10) Brand name: Prisurt M208B, ethanolamine salt of polyoxyethylene octyl

ether phosphate ester, supplied by Daiichi Kogyo Seiyaku Co., Ltd.,

(11) Brand name: PEG400 supplied by Sanyo Chemical Industries, Ltd.,

(12) Brand name: PEG20000 supplied by Sanyo Chemical Industries, Ltd.,

(13) Brand name: Newpol PE-68 supplied by Sanyo Chemical Industries, Ltd.,

(14) Brand name: Sannix PP-20 supplied by Sanyo Chemical Industries, Ltd.,

(15) Brand name: Newpol LB-65 supplied by Sanyo Chemical Industries, Ltd.,

(16) Brand name: Sannix GP-250 supplied by Sanyo Chemical Industries, Ltd.,

(17) Brand name: Luvitec K-17 supplied by BASF Japan Ltd.,

(18) Brand name: Gohsenol KP-068 supplied by Nippon Synthetic Chemical
Industry Co., Lid.,

(19) Brand name: HPC-SL supplied by Nippon Soda Co., Ltd,,

(20) Brand name: Cellogen 5A supplied by Daiichi Kogyo Seiyaku Co., Lid.,

(21) Brand name: Metrose SM-15 supplied by Shin-Etsu Chemical Co., Lid.,

(22) Brand name: Alkox R-400 supplied by Meisei Chemical Works Ltd.,

(23) Brand name: PEN-4620 supplied by Nikko Chemicals Co., Ltd.,

(24) Brand name: TP-10 supplied by Nikko Chemicals Co., Lid.,

(25} Brand name: GO-460 supplied by Nikko Chemicals Co., Ltd.,

(26) Brand name: BPS-20 supplied by Nikko Chemicals Co., Ltd.,

(27) Brand name: MY$S-25 supplied by Nikko Chemicals Co., Lid.,

(28) Brand name: BC-40TX supplied by Nikko Chemicals Co., Lid.,

(29) Brand name: Hitenol N-08 supplied by Daiichi Kogyo Seiyaku Co., Ltd.,

(80) Brand name: Decaglyn 1-1- supplied by Nikko Chemicals Co., Lid.,

(31) Brand name: Demol N supplied by Kao Corporation,

(32) Brand name: Joncryl 61J (active ingredient 30.5%) supplied by BASF,

(33) Brand name: Dowfax 2A1 (active ingredient 47%) supplied by the Dow
Chemical Company,

(34) Brand name: Pelex OT-P (active ingredient 70%) supplied by Kao
Corporation,

(35) Brand name: Demol EP (active ingredient 25%) supplied by Kao
Corporation.

A. Preparation of ink composition

The ink compositions in Examples and Comparative Examples were prepared
by 1) stirring respective ingredients in the formulation displayed in tables in a mixer for
one hour while heating at 60°C followed by cooling and filtrating the mixture when the
dye was used as the coloring agent or 2) mixing the respective ingredients in the
formulation and stirring the mixture for one hour when the pigment was used as the
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0.5 0.5 0.5 0.5 Thickening inhibitor POE(20) POP(6) Tetradecyl ether (23)

3.0 3.0 - Monopal mtic acid POE(20)sorbitan (24) 5.0
Tetraol ei caci d POE(60)sorbit (25) 5.0 5.0 PCE(40) Cetyl ether (28)
2.0 2.0 2.0 POCE(20) Phytosterol (26) 5.0 Lubricant Phosphate

est er - based surfact ant
coloring agent.

[0136] The reversible thermally color-changeable pigments in the tables were prepared
by the following method.
[0137] <Preparation of reversible thermally color-changeabie pigment A>

A reversible thermally color-changeable composition composed of (a) 2.0 parts
of 3-(4-diethylamino-2-hexyloxyphenyl}-3-(1-ethyl-2-methylindole-3-yl}-4-azaphthalide
as an electron-donating color-developing organic compound, (b) 8.0 parts of
1,1-bis(4-hydroxyphenylin-decane as an electron accepting compound and (c) 50.0
parts of lauric acid-4-benzyloxyphenylethyl as a reaction medium which controlled a
color developing reaction of (a) and (b) was dissolved uniformly while heating, the
resulting solution in which 30.0 parts of aromatic isocyanate prepolymer and 40 parts of
ethyl acetate as wall film materials had been mixed was emulsified and dispersed in an
aqueous solution of 8% polyvinyl alcohol to make fine droplets, which were then stirred
at 70°C for about one hour, subsequently 2.5 parts of water-soluble aliphatic modified
amine were gradually added thereto while stirring, and the resuliing dispersion was kept
at a liquid temperature of 90°C and continuously stirred for about 6 hours {o obtain a
suspension of a reversible thermally color-changeable pigment A.
[0138] The reversible thermally color-changeable pigment was isolated from the
suspension by centrifugation to obtain the reversible thermally color-changeable
pigment A whose color was changed from a blue color to colorless (solid content: 60%,
average particle diameter: 3 pm).
f0139] The reversible thermally color-changeable pigment A exhibited a color change
behavior which began to develop a blue color from 6°C when cooled from a colorless
state, exhibited a blue color completely at -2°C, and began to lose color from at 56°C
when heated from this state and completely lost color to become colorless at 70°C.
This color change behavior could be reproduced repeatedly.
[0140] The reversible thermally color-changeable pigment A was cooled to -2°C or
below in advance to completely develop color, and used as the coloring agent.
[0141] <Preparation of reversible thermally color-changeable pigment B>

A reversible thermally color-changeable pigment B (solid content: 60%,
average particle diameter: 2 um) whose color was changed from a black color to
colorless was obtained in the same way as in the reversible thermally color-changeable
pigment A, except that the ingredient (a) was changed to 5.0 parts of
2-(2-chloroanilino)-6-di-n-butylaminofluorane, the ingredient (b) was changed 1o 5.0
parts of 2,2-bis(4-hydroxyphenyl)hexafluoropropane and 100 pars of
1,1-bis(4-hydroxyphenyl)n-decane and the ingredient (c) was changed to 50.0 parts of
capric acid-4-benzyloxyphenylethyl.
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(10) 0.2 0.2 0.2 0.2 0.2 0.2 0.20.20.2 Preservative Carbolic acid 0.3
0.30.30.30.30.30.30.30.3 Water 92.0 90.0 90.0 93.0 91.0 86.0 84.0
84.0 87.0 [0134] Contents of materials in the tables are described in
con'unction with noted nunbers. [0135] (1) Brand nane: Water Bl ack 100-L,
dye content 20% supplied by Orient Chem cal Industries Co., Ltd.

(2) Brandoa]e] he'?@&é?é‘ibl'éQhérHﬁW b@l@r BYanedsI8 pignent Bté?imablted the color cﬁﬁhg@r and
nane: Sandye Super Bl u nment content ZC’Z(V sugdrf d by Col or
Wor ks Lt dPenavior which begqgto@eyeloa tCORY drom —}4 when ¢ %c%gor&alcood éﬁe r ed
254 state, &XhIbited la blgdkaitRitcobiplitelt 3t 32°C, and begaf 1) loBe aokdr framet 3E11Dco| or

s BB HoRPRIS BARLARR o Bte st gpge o peprand EReBERV S S0P o,

Sansho Cdlhis taldr. change behavior colld)beBeproducathnepe®edigur f M208B, et hanol arri ne

Kogyo SelgLE W IVpEfe Bichun”baB OBV rfah ® nab RIS P¥CRY Sy

Cheni cal helrwistadvance fotagmpletely develop caloy apg dﬁ%ﬁ ?ﬁa\‘ﬂ‘r‘é :copHER @O8- suppl i ed by

Sanyo Chemi cal gmﬁgﬁornlcﬁgaudg"q en (13) Br and narre Nevvpol PE- 68
suppl i ed by Sad%ﬁ Chem cal | ndust ries,

Sanni x PP-20 s H'PI%WkWC%WSa@%HP%Pf thr@adgqe,slf%rsa regfifl d” \Ahmcﬁ a stamlr;,ss( 15)

Brand nangeel Npvéup bor'tl @ShaUiiving exl dlayheBemor® Shem @almrh 05t fring $iad e ,
(16) Brand o Chem cal Industries, Ltd.,

d by S
(17) B adhefihae oL fY %@%ﬂ?ﬁ%f&ﬁﬁ?"&%%%ﬁi%@yaapan Ltd. (18)
Br and narne144Fkdnsieasishéivh G6losy ppth it dogoNimodatingSisbe vetsi t:ha@mmvniathel inkdust ry

Cra, o oompostipn i Gid) eSRARD EEombECHE, AR chhdYudlatPE AR 0o

Sei yaku Gueventiod member was charged by Blaging aeaedo avieck s8¢ SIQMOiBTesmpw qbéajn by
Shin-Ets d A

Suppl i e %Qﬂﬁ@r%all@ntﬂeéﬁ Andr?(ach re]hll whe htorBbaRsh |H3a;‘@aérreg*{n na%\g%%llzN- 4620
suppl i ed qith\ﬁoutk\wnmb@ﬂﬁ%rwpgnwth a,q8@ or each retractableh@fDERILPRN. name:  TP- 10

suppl i ed gy45£|<@é%&3ﬂ%§ahtﬁc§9 Fiekg (35) Brand name: 00 438
supplied by Ni
suppl i ed by N K %O%Erﬂ“@al E’@Bpleshttﬁs 7109, 1310 1%3 % %ﬁcﬁﬁ&ﬁg 33
suppl i ed dmd 44 kko Chemicals Co., Ltd. (28) Brand nane: BC 40TX
supplied by N d nane: Hitenol
N- 08 supplied ble;o qp%cwﬁﬁ%{%%é)% %tol'é%anddoo 183{18162%3'%%1 (30) Brand nane:
Decagl yn 1-L su@pbred rup NEkmthél’h 3hasd Bh .41 Ltd. (31) Brand
name: Denol N %g@g r{pokat i on, (32) Brand nane:
Joncryl 61J (actl edr?tﬁ,g%& 9 2@ ue%plled b¥ BASF,

3) For 0.7 mm Examples 24to 28,351037,44104

Ink in Comparative Examples 11 to 14, 20 and 21, 27 to 30

<Retractable ballpoint pens (FIG. 2)>

1) For0.4 mm Examples 4to 6, 10t0 12,17 to 20

Comparative Examples 4 to 7

2) For 0.7 mm  Examples 29 and 30, 38 to 40, 48 to 50

Comparative Examples 15 and 16, 22 and 23, 31 and 32

Handwriting obtained by writing using a ballpoint pen accommodating the ink
composition using the reversible thermally color-changeable pigment as the coloring
agent can vanish using a rubbing tool such as a rubber made from SEBS.

C. The following dry up study was conducted for each ballpoint pen prepared
above. At the same time, a change rate (x) of 40% evaporation viscosity was
measured for each ink composition in Examples and Comparative Examples.

[0148]} <Dry up resistance study>
1) Ambient temperature atmosphere: The ballpoint pens with a cap and
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(33) Brand nane: Dowfax 2Al (active ingredient 47% supplied by the Dow
Chem cal Conpany, (34) Brand nane: Pelex OT-P (active ingredient
709 supplied by Kao Corporation, (35) Brand name: Denol EP
(active ingredient 25% supplied by Kao Corporation. A Preparation of ink
conposi tion The i nk conpositions in Exanples and Conparative

Exanpl es ups&ame %Qﬁ’ﬁcﬁrﬂ pa¥s in Eﬁérh;!iléé A% rz@%ecedm@ramr@@hwsﬁ k17 Waee
formul ation displayed in tables in a mx one hour f\l(/;/n‘g)o heat i g at

60C f ol | d9ide l§§P“€d6I4ﬂ1@V%FFRP plate (dominMgrd H’é‘t"ﬂﬁ gt P RAys w8 Used as
t he col orgubgeqa@nny wﬂﬁngZ\)Jasfrtcmdugtetihmdnmaaetofwanaiwrgingdwaerwwanywommed

s the- dB14 o et gt Sphbteielrly UL RelRtl, B wilcrBs Bt o5 o>

pi gment s remad:tdﬂﬁe tlmbﬂ:cest persein fbepgiesd 2 byo t56arfdoCbmmnr|agvaTEkamuies [800373

<P t | n@%

r e\r/:}r:)gr glv{équ r[]egfrto ﬁ?%n%]" (ﬁv t(’StEan eak)cfé\'\%{}aPJ wh 25{35 ose d%%) agd 0 par t S
of 3-(4- divbsesueatly Wﬁtmgzwa@gqnd@ggeg [Red e stgm(oj handwrltmg was wsually observed.

- et hyl - 2-15pid) Wob Al Rpcinyder W4 eaatth@uu@g“a% RRIRKES htRE sERNSH the Bap

col or - developlng or gani ¢ conpound parts of
1, 1-bi S(JBWH?Q)xyphenyl)n decane as an el ectron accepting conpound and (c)

50. 0 par t[jg144] bmuylrgsmladd%gaaggwﬁxyphenyl ethyl as a reaction medi um whi ch

controlledac ction of n

i fornty i | SR 1ok RS ABS ERrea s R RhaRY At e 608E BT Te o
aromat i ¢ dnsloTabiasa2@®tp2® pespavtivelan Retiarpable diflefereebweraobsaved as shavh fil m
‘mat eri aI hoag been m xed was enul sified and di spersed in an aqueous

sol ution 651! % pol yvi nyl al cohol to nake fine droplets, which were then
stirred d0150)Chapge sate of 4@t eevaperations vibeasiiueHhis yalge & w@@t@ﬂalwaeér 080l ubl e
al | phat i GngRGh ESHbATHRCENhSed WA th @Qﬂ@gstuheic%bﬁomw 6756k rerslsn.g and
the resulting di spersion was ﬁept at a iquid tenperaturée of 90C and

conti nuotBANRS.rred for about 6 hours to obtain a suspension of a

rever si bligigf1epppldpy régkhce hangeakdisatiBh g@i‘lﬁhe P{:&ﬂaaﬁl rahRéd H@VG(D’SIMHN e

thermal ly_color-c gnent was IS ted he . ,us nsi on
centrif ugf?ﬂm%a?‘{?h%ﬁ%a‘ﬁ?ﬁ Wﬁgreg%\}é? QP%C&W%@?\&E’]“W g‘blpb pi i grrent
A whose dalparticuas tithamapdesisnteaisExoeleadlitter the mlhezsslfm[ﬁat(cmcﬂtmdspimne ent:

60% aver a The re sible thermall
col(z)r \(;h ﬁgﬁ%ﬁ” Exﬁmaﬁﬁ%ﬂq&gé%wwgl‘?g}ri’g'gn'%gf’%%li%%a%agse G%Hai/i or which beéan to
devel op d0tBdleltcoduld Hea eonB@enhérat cioothed balipninta pen| anchegwpdating dhe erki bi t ed
a blue c l; ' I when
neat ed 1 ROARCRTEN I chck Exqmipk nd ik VSR Mt AR ERHel] IRIBRb0 Bien "
70C. Thi wvhesl be vaﬁemgéh%@hmsmvaéer@tqﬂ the dypipgasisaace spegelantythe initalo] The

reversi blgar bﬁ/omblasﬁdwh;ﬁg o@&qm&eelgbscj mr@%rmur/%n Wshar@etitty bsturrd€afl bel ow
in advance to conpl et el eveogqp col or, used s the colorin ﬂent
Tares s e

[0141] <ﬁt%%%rwr6nperff° EF <5 DenaHStaneg o cmT md@%tﬁhsafp.t g B>
A rever sividcesityrieipamtirigyagent with teaigralr enigkepimerthhiBitdr.sol i d content: 60%

average @ 3 nmeter: 2 gm whose col or was changed from a bl ack col or

to Color B ained in the qgmn way as in the reversible thermally

col or - changé ment—A, pt.=¥H —h-%—l— li ent (a) was changed to
gf’)/’)nhln adigl o34 fl.»+| () nangec

5.0 part}s 22 chioF ool A—heyHast=aef | uorane, the ingredient
(b) was %‘%ﬁﬁ%egélsgawce Spnom! farts-of ﬁ'é |0$I'\L bSO phenyl ) hexaf | uor opr opane
and 10. J @actes daf) 1, 1- bilsB4-|hydr o@pheﬁyl)ﬁydec%ne and the ingredient (c)

was chan arts of capric acid-4 benz [ ox hen | et hyl . 0142
98 4_@&@%%110 p yl oxypheny y [ ]

The reve Iy col or-ch ited the col or

change Hehavi®© beghn - lge\,elgopE’é,ag‘Bea kreqior—5r9m - 14C when cool ed

froma L eSS State, e Pt ET [t eslk TW.PT 59N IoU|L gly at -22C, and
began toWﬁmv}@ T _32C vme&cne_aé]e ramyihn ate and conpletely
| ost col|des°€.@oldaspne col o | 8sd 4 |s8C i§ Gollor c aﬁq behavi or coul d be

reproduced repeatedly. [0143] The reversible thermally col or-changeabl e

pi gnent B was cooled to -22C or below in advance to conpletely devel op
color, and used as the coloring agent. B. Creation of ballpoint pen

Mul tiple ink accommobdati ng tubes of three types for a refill, in which a
stainless steel tip supporting a ball having a dianmeter of 0.5 mm 0.4 nm
or 0.7 mm had been fixed in one end of a pipe nmade from PP were prepared.
[0144] And, as shown bel ow, each ink afcommpdating tube was charged with
the ink conposition in each Exanple or Conparative Exanple, and further a
backfl ow preventi on nenber was charged by placing close to a back end side
of the ink to obtain a refill for a ballpoint pen. And, each refill was
incorporated in a barrel to_prepare each of the follow ng ballpoint pens




Exanpl e

780910 11 12 13 x Value 0.2 0.1 0.4 0.7 0.4 0.1 0.1
[0155] [ Tabl e 16]

Dryupr esi stancestudy (25C, 60 days) B ABBBARB

Exanpl e

14 15 16 17 18 19 20 x Value 0.2 0.1 0.2 0.1 0.1 0.1 0.1

Dr yupr esi st ancest udy (25C, 60 days)

Exanpl e _

[0155][Table 18]

21 22 23 24 25 26 27 28

BBBL AAAA

[0156] [ Tabl e 17]

Example
14 15 16 17 18 19 20
X Value 0.2 | 01 0.2 0.1 0.1 0.1 0.1
Dry up resistance study
(25°C, 60 days) B | B Al A A A
[0156][Table 17]
Example
21 22 23 24 25 26 27 28 29 30
x Value 0.6 0.1 0.2 0.3 0.1 0.1 0.1 0.1 0.1 0.1
Dry up resistance
study (50°C,30days) | A | A | A | A B B | A | B B B
[0157][Table 18]
Example
31 32 33 34 35 36 37 38 39 40
x Value 0.2 0.7 0.4 0.2 0.1 0.1 0.1 0.1 0.1 0.1
Dry up resistance
study (50°C, 30 days) A A A B B A B B B B
[0158][Table 19]
Example
41 42 43 44 45 46 47 48 49 50
x Value 0.3 0.2 0.2 0.2 0.1 0.1 0.2 0.5 01 0.1
Dry up resistance
study (50°C, 30 days) A A B A B B A B A A
[0159][Table 20] _
Comparative Example
1 2 3 4 5 6 7
X Value 2.8 25 2.7 2.7 29 5.2 2.4
Dry up resistance study
(2500, 80 days) C C C C C C C
[0160][Table 21]
Comparative Example
8 9 10 11 12 13 14 15 16
X Value 2.3 2.9 3.0 2.3 3.1 2.1 2.7 2.8 3.0
Dry up resistance
study {50°C, 30 days) c C C C c c C c C
[0161][Table 22]
Comparative Example
17 18 19 20 21 22 23
x Value 2.6 21 2.1 2.3 2.4 2.1 2.1
Dry up resistance study
(50°C, 30 days) C ¢ | ¢ ¢ | € C ©
[0162][Table 23]
Comparative Example
24 25 26 27 28 29 30 31 32
X Value 2.8 2.8 2.7 2.5 3.1 25 2.8 2.9 2.6
Dry up resistance
study (50°C, 30 days) C C c C c c C c C

[0163] Determination criteria in the above tables are as follows.

[0164] Dry up resistance study

A: Uniform good handwriting with no blur is obtained.
[0165] B: Handwriting with no blur is obtained.
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29 30 x Value 0.6 0.1 0.2 0.3 0.2 0.1210.10.1 0.1 0.1 Dryupresistance study
(50C, 30 days) AAAABBBABB [0157][Table 18] Exanple _ 31 32 33
34 35 36 37 38 39 40 x Value 0.2 0.7 0.4 0.2 0.10.10.20.120.10.12
Dryupresi stance study (50C, 30 days) AAABBBABBB [0158][Table 19]

Exanpl e
[0188] C: Blur is observed in handwriting.
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_ 41 42 43 44 45 46 47 48 49 50 x Value 0.3 0.2 0.2 0.2 0.10.10.20.50.1

0.1 Dryupresistance study (50C, 30 days) AABABABABA [0159][Table
20] Conparagtames Exanple - 1 2 3456 7 x Value 2.8 2.5 2.7 2.7 2.9 5.2
2.4 Dryupresistancestudy (25C, 60 days) c c ¢c c c ¢c C [0160][Table 21]

Conpar ati ve Exanple _
1. A water-based ink composition for a ballpoint pen dissolving or dispersing a coloring

agent in an aqueous medium, wherein a thickening inhibitor is added together with a
shear thinning viscosity-imparting agent,

wherein said aqueous medium is substantially composed of water,

wherein the thickening inhibitor is added together with the shear thinning
viscosity-imparting agent

wherein said thickening inhibitor is composed of one or two or more selected
from a group of compounds having a polyoxyethylene group and/or a polyoxypropylene
group (including surfactants), polyvinyl pyrrolidone, polyviny! alcohol and cellulose ether
(including derivatives thereof),

wherein the composition satisfies a requirement of said shear thinning
viscosity-imparting agent: about 0.1 to 20% by mass, said thickening inhibitor: about 0.1
to 20% by mass, and said shear thinning viscosity-imparting agent/said thickening
inhibitor (mixed mass ratio);about 1/0.5 to 1/40,

whersin a dry up resistance is enhanced, and wherein the change rate of 40%
evaporation viscosity is 0.7 or less.

2. The water-based ink composition for the ballpoint pen according to claim 1, wherein
said shear thinning viscosity-imparting agent is composed of one ar two or mare
selected from a group of thickening polysaccharides of xanthan gum, welan gum and

succinoglycan.

3. A water-based ink composition for a ballpoint pen dissolving or dispersing a coloring
agent in an aqueous medium,

wherein said aqueous medium is substantially composed of water,

wherein a thickening inhibitor and an ionic substance are added together with a
shear thinning viscosity-imparting agent

wherein said thickening inhibitor is composed of one or two or more selected
from a group of compounds having a polyoxysthylene group and/or a polyoxypropylene
group (including surfactants), palyviny! pyrrolidone, polyvinyl alcohol and cellulose ether
{including derivatives thereof?},

wherein the composition satisfies a requirement of said shear thinning
viscosity-imparting agent: about 0.1 to 20% by mass, said thickening inhibitor: about 0.1
to 20% by mass, said ionic substance: about 1 to 15% by mass, said shear thinning
viscosity-imparting agent/said thickening inhibitor (mixed mass ratio): about 1/0.5 to
1/40 and said thickening inhibitor/said ionic substance (mixed mass ratio): about 1/0.1
to 1/15,
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8 9 10 11 12 13 14 15 16 x Value 2.3 2.9 3.0 2.3 3.1 2.1 2.7 2.8 3.0
Dryupresi stance study (50C, 30 days) cc Ccc Cc c [0161] [ Tabl e 22]
Corn arative Exampﬂeeem 3 Ayl BSistafce?id eRlFanddd, an¥ahaeindhéctinge Zatd of240%3: 2. 4 2.1
2.1 Equpreg §ﬁ§é&%%”§§qq§ days) ccCccCc [0162][Table 23]

Cbnparatlve
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29 30 31 32 x Value 2.8 2.8 2.7 2.5 3.1 2.5 2.8 2.9 2.6 Dryupresistance
study (50C, 30 days) Ccc Cc Cccc [0163] Determi nation criteria in
the above tables are as follows. [0164] Dry up resistance study
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agent, wherein sard ous 46t e

wher ei n thegﬁﬁp@k@ﬁmngbhhhmﬁi%%mWF@SaHﬂ@weﬁogether mnth the shear thlnnlng
vi scosity-inparting agent wherein said thlckenlng |nh|b|tor is
conposed of e or nds having a
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(i ncludi ng dgy bMabre\L8Rclel R Yroup of a sodiuiR 8ipBtabiigin GNRQHI drirRdhigat | sfi es
a requirement of said shear thinning viscosity-inparting agent: about 0.1
to 20% by m¥ds, said thickening inhibitor about 0.1 to 20% by mass, and
sai d shear thlnning vi scosity-inparting agent/said thickening inhibitor

(nmixed mass erméfm)roraabpénko.éh/ fn! Wﬁ&e.%/tﬁ&water_based inkMoRipBliflorodihg pdibdir@sSi st ance
i s enhanced, and wherein t 40% evaporation viscosity is

0.7 or Iesspa‘?moﬁﬁgtﬁéP@?18&§§3m$%%a€ WQTWW??h t he ball poi nt pen
according t | a rein shear ning Visc i.np rtlng agent
is corrposed? ?‘ h%o’%rpef‘ il hp%rglp@&r@{']' IIEGF%@”%H‘E"HPC &hing

pol ysacchar

mater-basedkgﬁﬁwggﬁégﬂﬁt?on @%@”ggﬁgﬂ?%ﬁgk?ﬂgéﬁ %?§¥ﬁgﬂgfmgisper5|ng a
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substantially conposed of water, wherein a thickening inhibitor and
an ionic subschamien.are added together with a shear thinning

vi scosity-inparting agent wherein said thickening inhibitor is

conposed of one or two or nore selected froma group of conmpounds having a
pol yoxyet hy BeAdisgesttls talielidpea wheleiroky prisphpeadenigraamesitiomier tneibatipoint

sur f act ant shen B&Jod W lclaly il bPB isdiragy fiRed i\ Hayrel dhieak@boidncel | ul ose et her
(i ncluding derivatives thereof), wherein the conposition satisfies
a requirenent of said shear thinning viscosity-inparting agent: about 0.1
to 20% by nass, said thickening inhibitor: about 0.1 to 20% by nass, said
ioni c substance: about 1 to 15% by mass, said shear thinning
viscosity-inparting agent/said thickening inhibitor (mxed nmass ratio):
about 1/0.5 to 1/40 and said thickening inhibitor/said ionic substance

(m xed nmass ratio): about 1/0.1 to 1/15, wherein a dry up
resi stance i s enhanced, and wherein the change rate of 40% evaporation
viscosity is 0.7 or |ess. 4. The water-based ink conposition for the

bal | poi nt pen according to claim3, wherein said shear thinning

vi scosity-inparting agent is conposed of one or two or nore selected froma
pol ysaccharide group of xanthan gum welan gum and succi nogl ycan, and
wherein said ionic substance is conposed of one or two or nore sel ected
froma group of nonoval ent cation-supplying substances. 5. The water-based
i nk conposition for the ball point pen according to claim4, wherein a
cation supplied by said nonoval ent cation-supplying substance is conposed
of one or two or nore selected froma group of a sodiumion, a potassium
ion or an amoniumion. 6. Arefill for a ball point pen, wherein the

wat er - based i nk conposition for the ball point pen according to claim1 or 3
is filled in an ink holding nenber. 7. A ballpoint pen wherein a ball point
pen refill is the refill according to claim6 in a retractable ball point
pen wherein a witing edge of the ballpoint pen refill is retracted and
extruded froman opening at a front end of a barrel by applying a
retractabl e nechanism 8. A disposabl efbal | poi nt pen wherein the

wat er - based i nk conposition for the ball point pen according to claim1 or 3
is directly filled in a barrel of the ballpoint pen.



