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| NK ERADI CATOR SYSTEM This invention relates to ink

er adi cat or syst ens. | nk eradi cator systens generally
include two 5 conponents. One conpqgnent is an aqueous ink tha

i ncl udes a dye WO¥PM™ally a triaryl nethane -- that Ca%qyy&nmmﬁx_
converted to a colorless formwhen contacted W th a substance such as
a sulfite reducing agent or a basi c nitrpgen conmpound. The second
conponent is an 10 aqueous eradicator fluid that includes a substance

t hat can cause the dye to convert to a colorless form A user
wites with the ink and, if correction is necessary, applies the
eradicator fluid to the ink marking to decol orize the dye. 15

It is desirable to be able to wite-over the area to which an
eradicator fluid is applied. One probl em that may occur when
write-over of an eradicated "mark is attenpted is that the new mark may
fade over time as the dye in the ink cones into contact with the 20
excess eradicating substance (e.g., sulfite or am ne) i n the hardened
eradi cator fluid.

INK _ERADICATOR SYSTEM

This invention relates to ink eradicator
systems.

Ink eradicator systems generally include two

5 components. One component is an agqueous ink that
includes a dye -- typically a triaryl methane -- that
can be converted to a colorless form when contacted
with a substance such as a sulfite reducing agent or a
basic nitrogen compound. The second component is an

10 aqueous eradicator £luid that includes a substance that
can cause the dye to convert to a colorless form. A
user writes with the ink and, if correction is
nacessary,'applies the eradicator fluid to the ink
marking to decolorize the dye.

15 It is desirable to be able to write-over the
area to which an eradicator fluid is applied. One
problem that may occur when write-over of an eradicated
mark is attempted is that the new mark may fade over
time as the dye in the ink comes into contact with the

20 excess eradicating substance (e.g., sulfite or amine)
in the hardened eradicator fluid.

The invention concerns the combination of an
eradicatable ink aqueocus ink and an agueous eradicator
fluid. The ink contains a dye that decolorizes if

25 contacted with a basic nitrogen compound, such as an
amine. The eradicator fluid contains the basic
nitrogen compound. Importantly, the ink also includes
a basic nitrogen compound binding agent that can bind
the excess basic nitrogen compound in the eradicator
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The invention concerns the conbination of an eradi cat abl e i nk aqueous

I nk and an aqueous er adi cat or fluid. The ink contains a dye that
decol orizes if 25 contacted with a basic nitrogen conpound, such as an
am ne. The ewtg' a}{@r fluid contains the basic ni trogen _conpound.

| mportantly, | al so incl udes a basic nitrogen coﬁf& 93¢ Hdi ng
agent that can bind the excess basic nitrogen conpound in the

er adi cat or W7/ 31070 -2 -

PCT/ US97/ 03051 - 2- fluid. As a

result, when the;i,nl. IsAusadrm;ﬁ/eweht €he mkaﬂsa&s@at& W it

er adi cat or fluid has been Si C n| t rogen

e
conpound in the®& QHFEaFBraRP"h ‘%ﬁﬁfaﬁl@‘é’ﬁﬁ@§ gﬁﬁﬂﬁr?%st
conpound bi ndi ngheSrageiting bamic nk tragenacompding| im detes mdm

si gni fi cant dec?'ﬁlﬂ'ﬁ.azﬂhbgﬁegfb&mwthzhﬁlhggggﬁrgompounm%cﬁf@ the
eradi cated area thus gas a reduced ffade over tiIme.

The preferred dfg8™% ntFPﬁrg'& r‘i‘é’§°r$ﬁﬁg ¥ °5’Fe‘?‘é"r r@P®fasi ¢ nitrogen
conpounds ar e nedgundifdtaht, decolomicatiion ofathaedye| keTlsodinknognkci nat e.

The preferred madebb(}@k”Ghég@H@lﬁt%dmiﬁr@L Eﬂh&shamrkeédd@ém ts like

magnesi um sul fat e g zZl nc gaé |1k ZI nc sulfate are exanpl es of
preferred bi ndi h§RggeRYsto 1 kade over t ime.pr of erred eradicator fluids al so
i ncl ude a filmform mgemtqﬁmreﬁrldweﬁl aref btriarnyl pdthmres. Ther ovi des

a thin filgpgon wefaﬁ.-édacm.sgc %{ﬁ&og%adcaapaunas a{-é’%ﬁ JBYatdaq ease the
write-over tine. ma sl"ow ion of the eradicator
fluid to the 20n°np§'ﬁ§?° Eﬁ%"%f’# &?é“%r F#’ ?eqwﬁ'}ﬁ Preflgrraeérred
filmform ng pobinmdiag agéntie e ywetmll saltési.d ¥aghesium salda tldike
Preferred eradi gahQesfildi §51PE 8 zinc salts like zinc sulfate are
examples of preferred binding agents.
15 Preferred eradicator £fluids alsc include a
film-fcrming'polymer. The film-forming polymer
provides a thin film on the eradicated area, and as a
result may decrease the write-over time. It also may
slow the diffusion of the eradicator £fluid to the
20 paper, and may improve write-over quality. Preferred
film-forming polymers include polyacrylic acid sodium
salts. ' .
Preferred eradicator f£luids have an
eradication time of less than about 3 seconds, and more
25 preferably less than 2 seconds. Preferred eradicator
fluids have a write-over time of less than about 15
seconds and more preferably less than 10 seconds.
The invention also features an eradicatible
ink including a dye that decolorizes when the ink is
30 contacted with an 8% weight in water sodium glycinate
solution, and a metal salt capable of complexing with
sodium glycinate.
The invention also features a method of
eradicating an ink marking on a substrate. The method
35 includes two steps. First, an ink containing a dye
that decolorizes if contacted with a basic nitrogen
compound, a binding agent capable of binding the basic
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eradication tinme of |ess than about 3 seconds, and nore 25 preferably

| ess than 2 seconds. Preferred eradicator fluids have a wite-over
time of |ess than about 15 seconds and nore preferably |l ess than 10
seconds. The invention also features an eradlcatégkﬁ

ink including & ‘a%”ﬂ?at decol ori zes when the ink is 30 contat 3% an
8% wei ght in water sodium glycinate solution, and a netal salt capable
of conplexing with sodi um gl ycinate. _ 3 . The invention al so
features a met hod of eradicating an ink marking on a substrate. The

method 35 i ncl udgse Apers t&a@ounﬁl r ghd mwk;é:caﬁpai@m@oatmée _that

decol orizes if contacted with id ni trqgen s 13:) bi ndi ng
agent capabl e of b‘?‘mﬁtrfg“tané"ogé'PK ¢ a marking. secon Sﬁlf"ﬁ" BT SHEET

(RULE 26) MO D310 Aing the basic nitrogen compound and water

PCT/ US97/ 03051 is appl;ed to the marking. The busic nitrlgehO88Rpound
conmpound, and ter is a substrate to provide a marKking.

Second, an eratli ca¥Btees Iq"l%ef Flafdgf’ngfﬁﬁ'}?@ifﬁe basi ¢ nitrogen conpound and
wat er i s applied to thSheadkivagtidhecalesifeatiunesyanctdepomatiho8 of

causes the dye to ﬁ?&aawgza marking. This melttod rmw Iz.%mhsg teatures
anot her net hod of g g T}llﬂﬁirga a 30 mc%udes t wo
steps. First, an e?%ﬁiﬁ:at 5r1r1sltu| Bncﬁﬁ? T cf’°n 2104PEr 8gRR®EEnpound
and water is appl imitztagen soppouatcand water piramnté.:ad &cadi enbecrakei d
coating. Secphd, @ drvide anCQEEéiEiE’QrafﬂVfd tdrale id9GO! eelbs8d, | bn ink

contant e w11t he a0 0 B BOED SOURRUIEL, 1) D pget chegBle o
eradi cator fluid deasich@itmogeny amound. a binding agent capable of
binding to the basic nitrogen compound, and water, is
applied to the eradicator £luid coating. Preferably,
15 the method also includes initially making a mark on the
- substrate, over which the eradicator fluid is applied,
with the same ink.
"Eradication system”, as used herein, means
that an ink and an eradicator fluid combination are
20 stored unmixed in the same general packaging. For
example, the ink can be in one container and the
eradicator fluid in a second container, but the two
containers are included in the same package.
Other features and advantages of the
25 invention will be apparent from the description of the
preferred embodiments thereof, and from the claims.
Preferred combinations include an ink and an
eradicator fluid. The ink contains a triaryl methane
dye, a metal salt capable ¢of binding to the amine used
30 in the eradicator £luid, an organic acid, a
polyacrylate film-forming polymer, and water. The
eradicator fluid includes a non-volatile amine capable
of decolorizing the triaryl methane dye, a film-forming
polymer, and water. The ink and the eradicator £fiuid
35 also may include a surfactant to adjust surface '
tension. -
Triaryl methane dyes that are capable'of
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15 the nethod also includes initially making a mark on the

substrate, over which the eradicator fluid is applied, wth the sane

i nk. "Eradication systent, as used herein, neans t hat

an ink and an eradicator fluid conbination are 20 stored unm xed in the

sane gener al WRAR¥H ng.  For exanpl e, the ink can be i ¥SHPBMai ner
and the eradicator fluid in a second container, but the two

contai ners are included in the same package._ O her features
and advant ages of the 25 i nvention will gﬁe apparent fromthe description

of the = prefgirod enpad et RuithedBd GHORIRE £181 8

Preferred conbi nati o le an er adi cat or wt(?. The i nk
contains a triatjPeeetihbhked in the azt npExpmplee tapibfe dtididdeg to the
am ne used 30 93 nddactddlost @2.f | Exbughndgegahbnldcbe, imcluded in

pol yacrylate fi f ' deui d
I ncl udes a non- J\?‘?)%a{gge a ‘yigg atbhl%n%e\ﬂtﬂ;lEi §2§gl %lrlt??% 'ﬁl aryl
net hane dyeS a #0749y Targe Wie&nefmafeﬁicafh%ruﬁku%w%
eradi cator fl U|ﬂe3£pp1£é$0tdr&y mark whden witthf 2hkalhkt boathwsée irdcace

t [ . :

V\%nSI??21070 decolorize. Jri %ﬂéié@e@&%ﬂﬁﬁc&ﬂﬁ& %%ﬁ\vé%?la%% ﬁé 5%,

- 4- decol #R¢ Ao%e iPFefRr ahlys approFimatedi Ak, aPE KBRvFriaxrYl  those
skilled in the métharadgpe agy iwedlghte, Acid Bl ue 93 and Acid Blue 22.

Enough dye ghoul d be i nclﬂgee%%%zﬁrred mq:allnlé &QBDLQXI gg?;%uf d(?%l red col or

Intensity, but not 5 so nuc l"ar ge quan frites r fluid

nust be apppirding e s anide meﬁl tiﬁe t?‘ﬁkefﬂdéaﬁg‘é"l fiyid. The
decol ori ze. Pr ehetdrOsalk preaferailyballueedis?odndle%in the ink.

Examples of salts are magnesium sulfate and zinc
sulfate.

15 : The ink should include a quantity of metal
salt sufficient to bind to excess amine when the ink is
applied to an eradicator fluid layer made over an ink
mark. But not so much metal salt should be included
that excessive quantities of eradicator fluid must be

20 applied to eradicate the ink mark being corrected. The
ink mark to be corrected may include the metal salt,
and enough amine mugt be in the eradicator fluid both
to bind with the metal salt in the ink mark and to
decolorize the dye. Preferred inks include between 5%

25 and 15%, and more preferably between 8% and 12%, of the
metal salt by welight. :

" The organic acid increases the acidity of the
ink and as a result increases the color intensity of
the tfiaryl methane dye. Examples of organic acids

30 include citric acid, and tartaric acid. A sufficient

| quantity of the organic acid should be included to
provide an ink including a dye of the desired
intensity. Preferred inks may include between 1% and
3%, and more preferably approximately 2%, of the

35 ocrganic acid by weight.

The polyacrylate film-forming polymer can
improve the color intensity and reduce feathering from
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and ﬁore preferably approximately 4% of the triaryl met hane- dye by

wei ght. 10 The preferred netal salts are capabl e of bi ndi ng
to the amne used in the eradicator fluid. The netal salt preferably
also is soluble I nk. Exanpl es of salts are nagnesiumsul f ate and
zinc = sulfat ‘éddﬂbéwm The ink should include a quanPFTASHO¥RL: al
salt sufficient to bind to excess anine when the ink is applied to an
eradi cator fluid |layer made over an ink - smark. But not so nuch netal ,
salt should be included t hat excessive quantities of eradicator fluid

must be 20 . appl iwgité SFerdi CExanphes BE POlfadeyIyre dinesitedminghe

mist be i n the or LI riaias, cexatin BE e S Thtze and” BLSPRIIRLET O
the ink mark and tof Whic}deﬂxﬁ @veidapble fyem PAEFer r@?‘ﬁ%?%ﬁfﬁﬁﬂlabét vveen
5%25 and 1.5% g faFésmitde p1gkley BRLUEENDS %N rdlhded tinofthiehénk to net al
salt by wei ght The .ar.gan aci S Vo Of
t he i nk ahd agrﬁv;%esufr e |tha(":r:}eatsegsgf gf%gf %&@%Oetasa% m‘:ﬂﬁ ﬁﬁbﬂi? be

triaryl nethane dyinclhudef|rtoither ydnresity daf Jehe 1I”A"cIl’l%l’é""eiﬂt ric acid,
and tartaric acid. unéemary QﬁIgh Préfapied yisks oy amanae Betweshoul d

be included to an ncI ud y h r

intensity. Pr eferr’é’fj {% nc u \kfv%gﬁgllm%ent oen %% éﬁd Eg °f
preferably appr oxi mawlmrsdfaqehéiss-fomgmmoiam# by \Weﬁ-ghf:

The polyacrylgse filmform rghdughy WtegaBhould héirviadede ia0khe iAkessity

gg? reduce featheg%}éhg%ﬁénthe components and provide é§g§§LkTHIEhStEET (RULE
PCT/ US97/ 03051 desired viscosity. Preferred inks may have a viscosity

between 1 cps and 3 cps, and more preferably between 2
cps and 2.5 cps. Preferred inks may include between
15 75% and 85% water by weight.

The non-volatile amine in the eradicator
fluid causes the triaryl methane dye to decolorize when
the fluid is applied over a mark made with the ink.

The amine selected, in addition to preferably being

20 non-volatile, should be non-toxic, and preferably
odorless. Examples of preferred amines include glycine
(in the form of sodium glycinate), other amino acid
salts and polyamines.

Enough amine is included in the eradicator

25 fluid to decolorize the dye when applied in reasonable
quantities to a mark made with the ink. But large
quantities of amine may interfere with the ability of
the metal salt in the ink to spufficiently prohibit
fading of a corrective ink marking applied to the

.30 hardened eradicator f£fluid. Preferred eradicator fluids
may include between 7% and 12%, and more preferably
between 8% and 10%, of the amine by weight.

The film-forming polymer increases the
viscosity of the eradicator fluid. It also may

35 decrease writeover time by providing a thin £ilm on the
surface of a covering made with the eradicator £luid;
the thin film increases the hardness of the surface,
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wite-over. Exanples of polyacrylate filmformng pol yners incl ude

Sokal an CP10s, CP12s, and PA13PN, all of which are available from
BASF. Enough pol yacryl ate filmform ng polyner should be included in
the ink to 4$5)+@e the targeted benefit, but not so nuch_shoul d be

i ncl uded that“f 81 cosity of the ink becones undesi r aBFHURT@A0S
Preferred inks may include between 1% and 5% and nore preferably

bet ween 2% and 4% of the polyacrylate filmformng polyner by weight.
10 Enough water should be included in the ink to di ssol ve
Le, companent s ARHaPagy! ot "ehd u¥ddd BiEranie £550od 5 Gal
Preferred inks nay VI ScosSi t tween cps an cps, and nore

preferably betwe®fd 2 “with ik eypp 2‘*‘5’“@‘55“9@?%‘”%??1@% Hagc Roe
bet ween 15 75%£ablly 8824 8@l erThyy fiAmglforming polymer shoulld beon-vol atile

amne in the eragbgghpivie widd Wb SRS RUR 14 ehylesBIhANRA NG,

decol ori ze whe I ed over a mar
The ani ne sePectBaefﬁﬁra@dﬁﬂlbnfq@imsepeimﬁysb%mgs%lmhm &kl e,
shoul d be non-t opblyasngl e edcerdml ypreferadarbesﬁacﬂ)camolmaaffmﬁnef erred

am nes i ncl ude gh Xg&.ﬂﬁ? ollﬁﬁéxfb 4G @7 Maéo L%%mlfk%ﬁ)a’r %Qﬁ am no

acid salts an amne 1S inc &ed I n
t he eradicator 29f b?FﬂW!Pt%?%%dﬁ#bﬁpfe'the dye mhen applied in reasonabl e
quantities to a mark nmade aigdffivdentk quRHtitpr g the fijuaFoximifg Oof am ne
may interfegg w I e t
suff|C|entl;ll'gprO%Q%#llﬂ&:a:pé %ﬁ%?d&ed.ﬁnat%nggg % é%ﬂ;%#}dtgﬁbb%%pﬁled to
the .30 hardeneBhEréﬂ?%‘é!%rﬁf'-‘P‘Lu‘@d VI*PEPEF-F%d e?%&il‘ﬁ%&h)rflflmﬁe@ ng may

i ncl ud_e bet meen_i&r&ymd:]ﬁﬁ& wiibethe pistesdblyto undddiradae §%vend.10% of
the am ne by Wel g rred er?«?u:aé:or Eaﬁﬁﬁhlﬂhto{i@&%dée)gmeﬂ Hs5%CanQasS the

viscosity of the er ar cat or crease Witeover tine
by providing a tRPH PR BRFe RFeferably, pppECHimately; A% g fadeni th t he
eradi cat or fBui dfilm-foiding Holymdmbynwesghes t he hardness of the surface,

Enough water should be included in the
eradicator fluid to dissolve the components and provide
the fluid with the desired viscosity. Preferred
eradicator fluids may have, for example, a viscosity .

20 between 5 cps and 15 cps, and more preferably between 6
cps and 7 cps.

The eradicator fluid also preferably contains
a buffer to maintain the pH of the solution at, for
example, between 11 and 12 (more preferably at

25 approximately 11.7). Preferred eradicator fluids may
ineclude, for example, between 75% and 85% of the.
. agqueous buffer solution by weight.

The surface tension of the ink and the

eradicator £luid can impact the eradication and

30 writeover performance of the eradicator system. The
surface tension of the ink prefeiably is between 30
dynes/cm and 45 dynes/cm, and more preferably is
approximately 40 dynes/cm. The surface tension of the
eradicator fluid preferably is between 20 dynes/cm and

35 40 dynes/cm, more preferably is between 25 dynes/cm and
35 dynes/cm, and most preferably is approximately 30
dynes/cm. The surface tension of the ink and
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-6- and may nmake the surface suitable to receive a mark made
with ink even though the eradicator fluid has not fully dried. The
filmformng pol msr shoul d be conpatible with the amne used in the
eradicator fluMP®*"%% eferred filmforning polyners are sodi UPFEES97/8305}
pol yacrylic aci ds Preferred polyacrylic acid film form ng pol yners
have a nunber average nol ecul ar wei ght _ of _between 1200 and 5000.

A sufficient quantity of the filmformng 10 polynmer is included in the

eradi cator fluid feQaa&axhde flu:.dtxhﬁ(q?é'i@ﬂ;géé&n@l‘i‘lg‘/'c%ﬁ%hEionIPO much
filmformng mayra

he viscosity to undesir e,levels
Preferred eradi caW%FGPH§Bn&y n'a’ﬁd% ’b%ﬁ‘é%e?'{%’% % the ilE{o‘(’/f)"sa}:i‘fPm)re
preferably approxilesiekhe?ftk saytibendtratditon ffamxmingopal paperby wei ght.

Enough wat er Shouif@glrg‘i‘:rhg@ Hggdqﬁﬂciff relatﬁé‘@&%ﬂ ef:JaHhQaEQrdfiﬁ.{’éVe

t he corrponents an ovi ui % %{:e deS|r Vi Scosj t
Preferred eré&aGaPHP’PBHFBE L Yreds fﬁﬁg‘l"‘? T 3\9P558§?i"9z2®£
bet ween 5 cps and the epsdieationvfiuid eiertzin \high Wsemaﬁr not pepstzatie7 cps.

The eradi cator fl liu%oaltﬁa B&EEEV&‘D'fa£°rB@'£‘é least fasbngamyo gei re€' n the

pH of the solution at bet ween 11 (mpre erably
at 25  approxi ma?é\evistg'Y apﬂg n?%l& er%‘teﬁﬂlq‘ tRa§ith ef i ncl ude,
for exanple, betwieeokpletedetddichtide or an apttended eirhdicationhi eiméy

wei ght . 10 The hb2CEah Pl Aol ddif datlertdd stbR as

eradi cator fluid %an NRFEB :E d| cation and W | teove% perforpmance
of the eradi cat or P&F&e& Ffe “eh eRPT 8y ARG R a@f“t F8% AR bf‘%*‘é‘?%\‘?)l y
I's between 30 :.ndychesﬁol-n endtié eyadidatnr filhibre preferably is

app][ OXi g}ately ﬁot dynes/2 cm  fhg y&é%&%ﬂ@m ééﬁicatoretadi&ate%?fl ui d
prefenshly s betueon 20 WhegE TS LMD i o e gl o 1
approxi nat el $530 include a tubular member for fluid communication with a
reservoir (either a fiber or hollow reservoir); a
socket, having a seat, at ocne end of the member, an
interior wall surface extending from the seat; a rim
disposed at the end of the interior wall surface

20 opposite the seat; and a spherical ball that is
disposed in the socket, rotatably engagable with the
seat and ca.pturéd by the rim. The writing instrument
may also include, for example, a felt tip. The inks
and eradicator fluids may also be used in fountain

25 pens. -

In one embodiment, the ink and the eradicator
flui'd_ are supplied in separate pems. If desired,
several ink containing pens may be provided, each pen
containing an ink. '

30 In another embodiment, the ink and the
eradicator fluid are supplied in a single pen,
containing a reservoir for each. Each reservoir may be
either a hollow or fiber reservoir. The two reservoirs
are surrounded by a tubular member, e.g., a

35 polypropylene barrel. If the pen is a marker, it
includes nibs at opposite ends, each nib being covered
by a cap. An example of a suitable nib is the
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dynes/cm The surface tension of the ink and WO 97/ 31070

PCT/ US97/ 03051 -7- eradi cator fluid
may be adjusted using conventional surfactants. |If the surface tension
of the ink is_too |l ow, the ink nmay penetrate too far into a e

substrate toovQdT ¥ relative to the eradicator fluid 5 th&t ’gﬁﬁggﬁhently
in applied. If the surface tension of the eradicator fluid is too high
it may not penetrate into the paper ag far, or at |east as quickly, as
t he previously applied ink. This could lead to either i nconpl ete

eradi cation or t:m%ieerc%qlsgit hep Hr%?lal;:pe fron{ Antert g18t her

conventional in des eners, and
col orants can béui'-?ﬂﬂ‘{ﬁféd’elY' if,ithas| akretlemdakly podRtoPen &td.
The preferr ed | rnisfelaidbeean®iaddt andfl BocRet cmucturéo,e ass ddscribel! er bal |

DoI Nt PenS: o Gan o owen RS o e TR GRCkORlL U1 ¢

connunlcatlon Wi FeServoir ow Feservoir): a
socket, havithg &heedink peseyyoifdmay Pﬁelmmanom “tor erpmpley Bal |

surface extendi hdiuvde dpprosdimatalyi three tiheéeLuth thatandsotnéhe
interior wall Sl,g!f ailecta%%r ﬁ;&gg E-ESewSi eat; and a spherical ball that is
C I

di sposed in the so rotatabl y engagable with the seat and captured
by the rim The witing i Fer drkft an erﬂ%&°%ﬁ%ﬁ)ﬂ¥“ﬂﬂ&d@£¥fbﬁ exanple, a
felt tip. The | Peepared Byl makafgCehal chhpobient@y al so be used in fountain

25 pens. I n one enbodi hg ink and the eradicator
fluid are gﬁbplled I N separate pens. 5$E§8§§r§ several ink

contai ning pens may be pr &% da¥ waschreered by amimimenidngazbsi Arid
Blue 93 (available from Orient), 2 parts citric acid,

10 parts magneaium sulfate, 2.5 parts Sokalan CP10s
(available from BASF) and 81.5 parts water.

15 An eradicator fluid was prepared by mixing 10
parts sodium glycinate, 20 parts polyacrylic acid
sodium salt {(cat. no. 42034-4, available from Aldrich),
0.2 parts surfactant (Dynol, available from Air
Products) and 70 parts of an aqueous buffer sclution

20 (pH 11.7). One liter of the buffer solution included
1.4841 g of boric acid, 4.1050 g of sodium hydroxide,
1.4 ml of acetic acid, and 1.4 ml of phosphoric acid.

The ink was used to write on Ampad note paper
{available, for example, f£rom Phase One Office Products

25 Co., cat. no. AMP-20-372). The eradicator f£fluid was
applied over a portion of the ink mark. After the
eradicator fluid had hardened sufficiently, corrective
ink marking was applied. No fading or feathering of
the corrective marking was observed.

30 Example 2

An eradicator f£fluid was prepared by mixing
10% (by total weight) zinc sulfate, 2.5% Sokalan CPl0s,
21 citric acid, 41 Acid Blue 93, and 81.51 water.
Example 3

35 An eradicator fluid was prepared by mixing 5%
(by total weight) zinc sulfate, 5% magnesium sulfate,
2.5% Sokalan CP10s, 2% citric acid, 4% Acid Blue 93,
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30 | I n anot her enbodi nent, the ink and the eradi cator fluid

are supplied in a single pen, containing a reservoir for each. Each
reservoir may be either a hollow or fiber reservoir. The two
reservoirs are surrounded by a tubular nenber, e.g., a 35

pol ypr opyl ene b¥O%PIO7 | f the pen is a marker, it i ncl ude%%i?g’oﬂ’t”
opposite ends, each nib being covered by a cap. An exanple of a
suitable nib is the : WO 97/31070_ o _

PCT/ US97/ 03051 pol yet hyl ene chisel nib available fromliInterflo.
Alternatively, if L,E 9!%4 el ball point pen it i ncludes a ball and
socket structure, scr (f above and as is well _known in the art,

at each end. 5 The i nk ré%"éﬁ#oief“bﬁﬁirmﬁ%t?eﬁ’@%’@rﬁﬁj’n the,claimgy| oFof o
i ncl ude appr oxi nat ekympie car ieragisatonchliidichmdd ised in eombinatbdon

fluid |
prg'par VO ¢ HE e nks DS LAKS.80MG Sl HUGA! Gt Whde FRyabe

An ink. was prePar eli®yaming i@ Fhgpradigater fluig, Fhes other; F-%S]‘énﬁrom
Oi ent) 2 parts cthéimetdl (halt. AHKOipRMASrRBEHIE Dell Madel foalpaparSwpahts
T T | S BT, Lo Wiy

An eradicator flui repareq arts sogl um T’ ci nat e,
20 parts pol yacryl?%“’afél%PPhed §Gdfiﬁﬁ9§a¥' z¢ che qﬂ’d’ 4203’&’1'EF°°§§‘3PI abl e
from Al drich), maﬂ:;?ng)aﬂteh anf bet Aade (V30| thea \daik dhlcdubing fhe

Pr oduct s) and g*o a@dn aqueous buffer sol ution 20 (pH 11.7). One
liter of the uffer solut1on included 1.4841 g of boric acid, 4.1050 g
of sodium hydrOX| de, 1.4 m of acetic acid, and 1.4 m of phosphorl c
aci d. '
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The ink was used to write on Anpad not e paper (avail abl e, for exanple,
from Phase One O fice Products 25 Co., cat. no. AMP-20-372). The

eradi cator fluid was applied over a portion of the ink mark. After the
eradi cator fluid had hardened sufficiently, corrective i nk mar ki ng was
appl ired. No wsdTEgp7er feat hering of t he corrective nmar RCTHYS29A03051
observed. 30 Exanpl e 2. An

eradi cator fluid was prepared by m xing 10% (by total weight) zinc

sul fate, 2.5% Sokal an CP10s, 21 citrt® acid, 41 Acid Blue 93, and
81.51 water. - Exampl e 3 35 An

eradicator fluid was prepared by mi xisd=@et-M-E (pby total weight) zinc

sul fate, 5% nagmesi um sul fam eink and 2rxra@iSakeraflaid OsomiPhatiitani,c acid, 4%
Acid Blue 93, ; 97/ 31070

PCT/ US97/ 03051 conprisidf) , _9. and 81.5% wat er .
Ot her enmbodi ments are wi t30 PRAR c@ternElufd, containing @ basie o adi cat or
fluid can bs usalltroagenndompdurnd) and watieth &and i nks, one including a netal
salt that binds 5 the 108 | dic r i er ¢l acki ng
the metal salt. An ink nmar %}n %gttggﬂgﬁgnépg%gru\%%lh&“tﬂ%ti%tg i I‘:ILE | acki ng
the nmetal salt, canbackhed orith Bals basic pikragen FPERPYRA 4 HIRAIAG t he
dye. A correcti agent capaitske nof tHimdiagnshdédnkaeiei nitidyen donpanndli ng t he

10 netal salt. and water.

10 2, The combination of claim 1, wherein said
eradicator fluid further includes a film-forming
polymer.

3. The combination of claim 2, wherein said
film-fofming polymer comprises a polyacrylic acid salt.

158 4, The combination of claim 2, wherein said

eradicator fluid contains between 8% and 10% of said
basic nitrogen compound by weight, between 15% and 25%
cf said film-forming polymer by weight, and between 60%
and 70% water by weight. |

20 5. The combination of claim 1, wherein said ink
further includes a film-forming polymer.
6. The combination of claim 1, wherein said ink

contains between 3% and 4% of said dye by weight,
between 8% and 12% of said binding agent by weight, and
25 between 75% and 85% water by weight. :
7. The combination of claim 5, wherein said
'film—forming polymer comprises a polyacrylate.
8. The combination of c¢laim 7, wherein the pH of
said eradicator fluid is between about 10 and about 11.
30 S. The combination of claim 1, wherein said dye
comprises a triaryl methane. '
10. The combination of claim 1, wherein said ink
further comprises an organic acid.
11. The combination of claim 1, wherein said
35 binding agent comprises a metal salt.
12. The combination of claim 11, wherein said
metal salt comprise a magnesium salt.
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WO 97/ 31070 PCT/ US97/ 03051

- 10 - CLAI MS -1 An ink and
eradi cator fluid conbination, conpri si ng an eradi cator
fluid containing a basic 5. nitrogen conpound and water, and

an i-nk cont ai rWag73108/e t hat decol ori zes i f contact ed wi PRTUSY#3si ¢
ni trogen conpound, a binding agent capabl e of binding said basic
nitrogen conpound, and water. 10 2. The conbi nation of claim
1, wherein sai d eradl cator fluid furth%% includes a filmform ng

pol ymer . nbi nat i on_of cl d
filmformng poI y“\'ﬁa'r corrprl gg T 3%%?ﬁ| c@a‘gﬂl% 3\34} %grﬁ.%h said The
conbi nation of clmagné@giuwnesadhth mises magngrdwrofufaer cont ai ns bet ween

8% and 10% of saifl. basmenbaﬁpgﬁﬂtmﬁrppﬂr&hamn \aai, gwherkeénhweeid 15% and
25% of said f|| foryn b [ and between 60% and
70% wat er by wei dff niz ﬂls “gmppn esTh )élgnblg%%f'l on of claim1, wherein

sai d ink 5f ur1$1er i ncl uBbe gombinetiomi9f Poripdd. wheregn’ said Thg
conbi nation of claikfe %aw%&nﬂtfﬁﬂ zidle sulfatentains between 3% and 4% of
said dye by weig % and., 12% of d b| g by
wei ght, and 25 :L%t ween y\% /nv\g{,%xg %P cfﬁ QQ,}Q Biq The
conbi nati on of clbasid, numm m?und GOFPWFBrWn?ﬂﬁyner conprises a

pol yacryl at e. 17 8. ThéNgosBihi 68bh OE Ol ilB, 7 wheltediai Baide pH of

sai d_ eradi ca%ﬁr d |s bai"@es s%lég'{%u é‘lﬁ&‘i&a@ho“t 11. 30 9. The

conbi nati on elrn sal conprises_a triaryl methane.
10. The co?nﬁr nat i on @PGCFME“Mr%“F relaimy §npherein gaide,

conpri ses an or gagisdf€ator fiuid has an eriddcaetibhneimencdHiledsithan 3
wherein said 35 b| ndi Jale agent conprises a netal salt.

econ
19. The combination of claim 1, wherein said
15 eradicator fluid has a write-over time of less than 10
seconds. .
20. The combination of claim 1, wherein said ink

has a surface tension of between 25 dynes/cm and 35
dynes/cm, and said eradicator. fluid has a surface

20 tension of between 35 dynes/cm and 40 dynes/cm.
21. An eradicatible ink, comprising a dye that
decolorizes when said ink is contacted with an 8% by
weight in water sodium- glycinate solution, a metal salt
capable of complexing with sodium glycinate, and water.

25 22. The eradicatible ink of claim 21, wherein
said ink further comprises a non-volatile organic acid.
23. The eradicatible ink of claim 21, wherein

-sa-id_ metal salt comprises a salt selected from the
group consisting of magnesium salts and zinc salts.
30 24. A method of eradicating an ink marking on a
substrate, comprising '
applying to said substrate an ink comprising
a dye that decolorizes if contacted with a basic
nitrogen compound, a binding agent capable of binding
35 said basic nitrogen compound, and water, to provide a
marking on said substrate, and
applying to said marking an eradicator fluid
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12. The conbi nation of claim 11, wherein said netal salt

conpri se a nmagnesi um sal t. WO 97/ 31070

PCT/ US97/-03051 - 11 - 13. The
conbi nati on of claim 12, wherein said magnesi um salt conpri ses

magnesi um sulwauyswrn 14, The conbi nation of clai m 1IRCT#RIr@30nN sai d
netal salt conprises a zinc salt. 5 15. The conbi nation of claim
14, wherein said zinc salt conprises zinc sulfate. 16. The
conbi nati on of cI aim1, wherein said - Bhstc ni trogen conpound conpri ses
an am ne. The ¢ go rlatl on of claim16, %ei n said }0

am ne conpri ses %?J‘Eﬁ”fﬂ'ﬁ’g?%}cﬁ asic niggogen compgprd WAteSm 8R18 aim

1, wherei n sai d basic anithraogarn cdnpouddhaauaingr said atyeorta ideeodbriiees t han

3 - seconds. a5, 19. e mI@ﬁo&%@'JﬁiuP'lthf wﬁk?hﬂhlsaw%ﬂ&ﬁid 15
eradicator fluid has a wife-over tlmiwﬁ I"'ess than 10 seconds.
20. The coﬂ%?‘h’ét??ﬂ?’bif’?ﬁ & meral AB8LEin said ink has a surface

t ensi on of b®twe26. 25 dyneThemmetiBo@>0f claigy 2ds/ whereim said asdk cat or

fluid has a surfgfergdfan dépipsiidia gfomgg.g_yggnaQSaM@s/cm and 40 dynes/cm
t hat decol orj zes when

gil dink i ?ncg:]?g%:fgél \l/)\,iI '?hl gil‘(?e %"g&’é pre ié%?al Ragking. sﬁmﬁﬂ'ﬁ*%l nat e
solution, a netal salt applpihg carnfemmalitiatom dluithcentaiming & i nat e,
a“dd""atnﬁrf rth rl?@sic nitrJ}b‘i:n r@@o{&ﬁ%&' lhhﬁ %QKePft&'@'éﬂb%ha‘ﬁ’@eﬁ:Q' n The
Z?:’idl Latl bha i ﬁkpggn@li%;sﬁﬁaq%ﬁ’é\f&ta | B’L‘Fﬁa?"; sajid 3&‘6’HﬁFP§€s a salt
selected fromt hend
applying to said eradicator fluid coating an
ink containing a dye that decolorizes if contacted with ‘
said basic nitrogen compound, a binding agent capable
15 of binding to said basic nitrogen compound, and water.
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group consi sting of magnesium salts and zinc salts.
of eradicating an ink marking on a
applying to said substrate an .ink conprising
contacted with a basic
bi ndi‘ng 35

mar ki ng on said siP€iTat e,

er adi cat or

PCT/ US97/Q
basi c ni
causi ng
wher ei n
nmet hod o
am ne.
appl yi ng
water to
substrat
coating
sai d bas
sai d bas

ni trogen conpound, a bi ndi ng agent
sai d _basic nitrogen coqg ound,
T angWORrLD IN CTUAL,
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o said .

and wat er,
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