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AQUEQUS CORMFEY$/@IR78L Ul DS The i nvention rel ptHesdsMms26o
aqueous correction fl uids. Correction fluids are
used for 5 obscuring handwitten, typewitten, photocopied, or
| aser printed narkings on paper. Generally- 1 - a correction fluid is
applied, inliquid form to a marking on a paper surface, and then
allowed to dry to forma filmwhich effectively - 10 covers the
under | ying marki ng and i s capabl e of receiving a corrective

mar ki ng. Wat er - based correction fluids typically
I ncl ude a pignent, e.g., titanium di oxi de, and a | atex binder which
is usually an 15 aqueous pol yner emul sion, e.g., an acrylic

copol ymer or ethylene vinyl acetate (EVA) “emul sion. Wile

wat er -based fluids are better for the environnent than sol vent
based systens, - .

AN

AQUEOUS CORRECTION FLUIDS

The invention relaées to aqueous
correction fluids. _

Correction fluids éﬁe used for

5 obscuring handwritten, typewfitten, photocopied,
or laser printed markings on paper. Generally,
a correction fluid is applied, in liquid form,
to a marking on a paper surfgce. and then
allowed to dry to form a filﬁ,which effectively
10 covers the underlying marking and is capable of
receiving a corrective markiﬁg.

Water-based correcﬁion fluids
typically include a pigment, e.g., titanium
dioxide, and a latex binder ﬁhich is usually an

1is agqueous polymer emulsion, e.g., an acrylic
copolymer or ethylene vinyl gcetate (EVA)
emulsion. While water-basedrfluids are better
for the environment than solyent based systems,
the water and/or any organiétsclvents formulated

20 into agqueous based correction fluids have a
tendency to dissolve or solubilize the dyes
present in the underlying mﬁ;king, causing
"bleeding® or "smudging" of the underlying ink
marking into the liquid correction fluid, which

25 results in a discoloration_g} the dried £ilm.
The latex binder can, in some formulations,
reduce the dissolution of uﬁﬁerlying markings to



t he water and/or any organic sol vents fornul at ed 20 I nto aqueous based
correction fluids have a tendency to dissolve or solubilize the
dyes WOSAa%t in the underlying marking, causing PCT/US9F/88269 ng"
or "snudgi ng" of the underlying ink marking into the liquid
correction fluid, which 25 results in_a,discoloration of the dried
film The | atex binder can, in sonme Tormul ations, reduce
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fluid is applied, bietHeyeveREnthe problem pfibleeddng cResPRITHES of
bl eedi ng or snudgi Ngentirely.ceNtNéglvatedoBayBicinkast e.gNkSpoots, pOrous

|l erbal | i nks, ially difficult 5.t i th
aqueous. Correctton i TELGPTTBEE ben’1akap) §E8) AgPOPLRRIALERIE R o the

correction 5 ftaicover with aqueous corfeetdonr €luids Withdutof the

I nvention h | Y e | st , r L cul 10 when
used to correct nonaﬁg?%r- %s?giﬁﬁg,ggﬁgfﬁa s tﬁ%v%b%¥ggkkéﬁt hi di ng
power, allow ng the £luid. correction fluid to conpletely obscure nost or
al I marki ngs. _ The |86r+8PE2¥R0 £E03BBCLEORRKE! Yntendy@hd

15 the probl em of bleedlﬂgﬁgg I ncluding a cationic . stai n bl ocki ng
agent. The correcti GMAYP oved bleeq T@siftrRge  aR2Z5E d agent
which is 10 f osierh aheedt Bo peorréct cxenlvaterhifdisty ipkecr and

Preferably, the opagifying agent | s a 20.blend of ca titanium
di oxi de and a cIayqﬁﬁ¥%hgx°gffen€nﬁiag§9 Bower, 28176%8g°knd

correction fluid to completely obscure most or
all markings. -
The improved correction fluids avoid

15 the problem of bleeding by including a cationic
stain blocking agent. The correction fluids
also include an opacifying agent which is
formulated to provide excellent hiding power.
Preferably, the opacifying agent includes a

20 blend of a titanium dioxide 'and a clay which
have particular physical properties and which
are provided in a specific ratio, so that the
blend acts in combination with the selected
stain blocking agent to provide the correction

25 fluid with good hiding power.

In one aspect, the invention features
a correction fluid which inecludes, as a catiocnic
' stain blocking agent, ABCO Experimental Size E-
700; water; and an opacifying agent.

30 Preferably, the copacifying agent includes a
blend of a titanium dioxide that is amphoteric
over a pH range of 2-12 with an acid activated
clay. More preferably, the acid activated clay
is anionic over a pH range of 2-12 and has a

35 Zeta-potential that is substantially constant
over a pH range of 2-12, and the titanium
dioxide has an isoelectric point (Zeta-potential
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have particul ar physical properties and which are provided in a

speci fic rawonensgrst hat t he bl end acts in conbi nati @cTyUsesros2ee
sel ected stain bl ocking agent to provide the correction 25
fluid with good hiding power. I n one aspect, the

i nvention features a correction fFuPd=which includes, as a
cationic stai n, bl ocki ng agent, ABCO Experinental Size E-

700; water; and an ofal?f #tng BYchEtween papd.far The tikandsmifying
agent |nﬁludes a f 2dioxi§b|aad elag hireapirefeftabiiydprotdideds iamhoteric
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I soel ectric point (Z poten
PCT/ US95/ 08269 and more preferably between 453and 53%, of th® at a pH

between 7 and 9. Theophbd®yifly pigment ByOWedgntNd prafeda®lR,cithledb! y
provided in a ratiqQ of )

fr apout 0.5:1 to 0.9:1, re
preferably 0.6:1 to SPEFE?tPPEfgFHEg;FgPﬁein° “%5BCBPFQEPPOR B&Sd i ncl udes
bet w.e;an. 41 and 56% b33%, aﬁd ﬁaée;vpreglptabeyabbwaehmenaﬁa 3% ¥ of the
opaci fying pig t ' sAPrefera t he rrecti fluid
t hus i ncl udes ggpmee*uggigngio2 gy we;§§$8 aﬁé RSF&‘SPeﬁ§r58%y2§§%meen 27
and 31% of a 10 andumpire Ppréferabliyybetiwgen l8ndankeld&enof6anand 23%

d f bl 9 ' '
and more preferably QeiueaBeitatid 31y By Wigh. mheArledtdegntcd clay

fluid further includes at least 40%, more
preferably between 41 and 53% of the stain

15 blocking agent by weight, and between 0 and 10%,
more preferably between 0 and 9% water by
weight, based on the total weight of the
correction fluid.

In another aspect, the invention

20 features a correction fluid which includes, as a
cationiec stain blocking agent, a polymer
selected from WORLEECRYL 7712, WORLEECRYL 7712E
and WORLEECRYL 7712W; water; and an opacifying
agent that includes a blend of a titanium

25 dioxide that is amphoteric over a pH range of 2-
12 with an acid activated clay. Preferably, the
clay is anionic over a pH range of 2-12 and has
a Zeta-potential that is substantially constant
over a pH range of 2-12, and the titanium

30 dioxide has an isoelectric point (Zeta-potential
= 0) at a pH between 7 and $. The titanium
dioxide and clay are preferably provided in a
ratio of £rom about 0.7:1 to 1.2:1, more

_ preferably 0.8:1 to 1.1:1. Preferably, the

35 correction fluid includes between 42 and 58%,
and preferably between 45 and 55%, of the
opacifying pigment by weight. Preferably, the



fluid further
and 53% of the stain

10%

| n anot her
i ncl udes,
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7712W wat er;

i ncl udes at |east 40% nore

correction fluid.

cationic stain blébklng agent, a pol ynmer

preferably between 41
15 bl ocki ng agent by wei ght, and between 0 and
WO 96/018TH ¢ preferably between 0 and 9% wat er by
based on the total weight of the
aspect,
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the i nvention 20 features a correction fluid which’

substantial |y condnghmore 'prefem befeem@2 ond 2%, afl at!he titani um
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opaci
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‘I;he g | ta&q?r‘%’qusr&ﬂ di o%de and. c%kay ar‘enS;Zf erably

ylng
preferably between 23 and 27% W@fﬂd:lSW mt,

Hadd I tté%s.l 309%
I be‘t)\I/\;?eJer#ﬂM an 28% é‘%@q}ﬁ@%ﬁ% %nl'l derr] by ’
éﬁ- widl.an %°rre°t1°n ldpcdardeeen 22 and

between 1 and 2% of a wetting agent. _

In both aspecte, it is preferred that
the opacifying pigment include a blend of rutile
titanium dioxide and an acid activated clay
compoeition. ':I‘.‘he titanium dioxide preferably
has an average particle diameter of leee than
0.8 micrometer and a hydrophilic surface. The
_hydrophilic surface can result from surface

" treatment of ‘the titanium dioxide particlee with

alumina or a combination of alumina and silica.
A preferred clay is an acid activated bentonite
clay. "In eome preferred embodimente, the
correction ‘fluid further includee a nonionic,
cationic and/or amphoteric wetting agent.

' The invention aleo features methods of
covering a non-water fast ink marking on paper

| by applying to the non-water-faet ink marking on

30

35

the paper a correction £luid of the invention,
and_allowing the correction fluid to dry.

In another aepect, the invention
featurea a method of making a correction £fluid,
including: (a) selecting a euitable ‘quantity of
a cationic polymer capable of inhibiting bleed
of anionic dyes found in aqueoue inks; (b)
determining a ratio ‘of an acid activated clay to
an alumina and/or silica treated Ti0,, so that

= 0) at a pH

v

Ei__A; az:td b)etwee n%zoﬁ%éfgraslg‘dy bet ween 45 and 55% of
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5 acid activated clay by weight. The fluid further includes

bet ween 21 awad 98878 nor e preferably between 22 and 28e¢Tais9s/08269
WCRLEECRYL 7712 by. wei ght, and between 22 and 28% nore

preferably between 23 and 27% water by wei ght, 10 based on the total
wei ght of the correction fluid. Thescorrectlon fluid can further

I ncl ude bet ween apnd 2% of a wett agent . I n
bot h aspects, it is p?%?eF?EHQtHE%en used lnt enEPREFLOPYLERgABAR i ncl ude

a blend of rutile qidsntitytefi cardbnké dpodyptlen) wLill ﬁﬁnyat ed cl ay

ition. The tit d f bl
particl e dianetor of PoRETFRs i ERoRE “SEREEib1e Riees. Rz RERGH, BBNFI | c
surface. The witlyda Opdpérmaterhatal ceolleguballrbhueuihkcpen 20
treatment of the gi ta&ﬁ%é&ﬁ%&ﬁaﬁéﬁkf&fé “\i‘ﬁge?e?al paflﬁ" HEhQanﬁie

conbi nati on of alum na and ed ¢ an acid
activated bentonite Gum 10 N@+a$5254HTGBﬁeﬁﬁﬁbmeaﬂe@osnﬁodﬁhents t he

correction fluid furtéﬁgrlggluﬂgs)a-agghoahg en i£5usedatbORbenaRd/ or
anphoteric wetting a %’e i nvention al so features

met hods of g%ﬁ%ﬁlﬂ@ cirched PR the sPaPRR n2RE| RReoRopEpekion
by appl yi ngflto.thef noﬂmmeisf@ﬁf’liea mrxim:.ﬁemd | wet fil%hehﬂanﬂésa
correction flui t tion nd, all owi ng.the_correction
fluid to dry. RUANEY R L A m+%saﬂv?ﬁthﬁs%%5?ie?H%g+ﬂ9eﬁtion
features a method of dmswdown bar; cxndofc] | combining the caticdieg: (a)
O b e ¢ BgEPhLY Ghe clay ana’cfd!EP0Laila dIBLIGANPLE O

i nhibiting bl eed ani oni c es found Tn ueous 1 n
deternmining a ratio o* %ﬁﬁ%&#%P%thVQﬁ ty|af water to prowhde| ami na and/ or

silica treated Ti ( erddued®stéetrection 18640188 Beferably, the
PCT/ US95/ 08269
15 wmethod also includes the step of selecting an

acid activated clay that is anionic over a pH

range of 2-12 and has a Zeta-potential that is

substantially constant over a pH range of 2-12.
As used herein, the term "non-water-

20 fast ink®” refers to an ink that contains ome or
more dyes that are soluble in or resolubilized
by the water and/or organic solvents present in
an aqueous based correction fluid that is
applied to a marking made with the ink.

25 As used herein, a "stain blocking ageant" is a
cationic polymer that has the ability to bind
anionic dye and prevent the dye from moving
through the correction fluid, and unacceptably
discoloring the dried corréctive £iim.

30 As used herein, éhe term “Zeta-
potential® refers to the pg;ential difference
produced at a solid- lzqu;d interface due to ions
absorbed from the moving solution. Zeta-
potential is generally measured by

35 electrophoresis.

Other features and advantages of the
invention will be apparen; from the description



the ratio, when used in conjunction with said quantity of cationic
polymer, wll fully obscure, w thout observable bl eed, markings
made WO 9/01§7&% h a Papermate netal roller ball blue ink BS3/US950826% o
not epad paper (TOPS "The Legal Pad" Wde Rule Gum 10 No. 7525,
Tops Busi ness Forns, St. - Charles, |L.), when the pen in used to
forma I|ne of circles on the paper, andthe correction

fluid is applied g Lhlg ff!urb:m,'fimaﬁﬁ:@fe 1 1.5-2.0 mls
over the circles S’stlﬁ:g aﬂ:@f@ own d ( E c ining the
cationic Paimer, the clay andthetltanlumd|OX|de Wi th

a sufficient quantity of watgglg.tQ RO howing ‘tHE/ SU4tsLorrection
fluid. Preferably, the 15g nmet had a%?ﬁancﬁ uoa'esn% he step of selecting
an aci d Ratepfiad qvar pirange,ddd oH Ay asish range of

2-12 and has & Zetabticiatdd ailawnaina& titanitm Qi ivHde st ant over
a pH range of 2-12

h -
20 fast ink" re é'rjstafb(} r‘f“ﬁﬂ?ﬁehaﬁn @orﬁc’zﬁrﬁfq'ﬁ‘r? %ﬁi”‘i ot t&m rgogy\é\/gter

that are sol ubl e idmventissol ubilized o by the vvat er and/ or organic
solvents present in- lﬁqdﬁqt(*se Yo i o¥el 4 uid that S
applledtoamarklng made V\At}f’lm eln - A%s use ereln a "stain

bl ocki ng agent” idaglude a catdanishiatais phacking agenitin ovatinr ty to bind
anionic dye and pPrayYpadi i i (?%Brf@\ﬂd?&aining a BiuddIYE tfre correction

fluid, and unacceptabl col orin dried corrective film
30 'tilsre’(ﬁ/m (—ﬁ"t?xjtq?e es at leash,94%ia " refers
to the potenti aI A0 pridnoe is surfaceprtnﬂ!ﬂﬂdi i th wlunibrd @ ca i Nt erface|

glcj)teeﬁlfl :atlonlss generaﬂba"%r?%igéége Oﬂ%q‘%%n&]gﬁ%ﬂt E)Ipﬂ%dl’ etﬁy B
O her features andchat aks apkoniic tCnE!Br a pH range of 2- 12 and has
. 15 a Zeta- potential that is subatantially ‘constant
' ‘over the same range; black, brown, red, and
yellow pigments as colorants to color match
:different shades of white paper, "and a defoaming
agent. These correction’ :Elui.ds have a pH of
20 'hetween 3 and 9, and preferably between 4 and 6.
' One preferred stain block.:!.ng agent is
Worle'ecrjrl 7712 (Worleecryl-Chemie GmbH,
Germany). This particular stain blocking agent
contains about 40% acrylic poiymer, about 20%
25 isopropanol and about 40% water, and has a pH of

approximately 5.0. The acrylic polymer is a
poly(amino alkylﬂ" methacrylate) which comprises a
terpolymer of ethyl acrylate, methyl
methacrylate and dimethyl aniino ethyl

30 methacrylate (EA/M/DMAEMA terpolymer),
containing approximately 34% of EA, 37% of MMA,

and 19% of DMAEMA by weight, respectively.

DMAEMA is an amine functional acrylic monomer,
which, when in the terpolymer is neutralized to

35 a pH of about 5.0, is protonated and carries a
positive charge (i.e., is ‘quaternized).
Worle'ecryl:77"l'2-w and 7712E polymers are also

[ 28
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PCT/ US95/ 08%&996/01878 of the preferred enbodi nents, anedVusysH$6
claim Fig. 1 is a graph show ng the Zeta-

potential over pH range 2-11 of an acid 5 activated clay and a
titani umdi.oxi de that are suitable Por use in a correction fluid
of the I nventi on, The preferred correction
fluids |ncIHH@t&h&&floﬁP@sgtRPﬂYHFﬁékFﬁgtﬁgén he, same 10 an

_Opalci Lyi ngt p: grretnt gzgauatavagp&o_bbe&doﬁfs ﬁf EA, MMA hhaanmmm Qe de whi ch
i ncl udes a eas er t hat sur f.a treat

alum na or a ﬁaf&ﬁBFﬁX?iikE%? nrﬁgye 'gPﬁF§§ §h& &

that is anionic overaadphiciarydacf weigBtandWoxdeecryl57712W ebatadnent i al
that is substantgallpﬁgoggigak content o\ gge A rqqg E bl ack, brown,

red, and ow pi g as colorants to co
di fferent shades of ﬂHPFéiﬁaper4°&néoéléefG&ﬁﬁﬁgﬁ in a 1: 1agent These

correction fluids haygtarpetBhnol sSQuueat Ve g3 md1dchl ad el giitar abl y
between 4 and 6

: ferre stai.n Iockrn ent is
Worl eecryl 7712 (\Vor PE&CRP fehdrwe: Gnﬂmlg and 77 éerﬁ&n? q?“g
particul ar stain bl oshi, ngoageu'he viscositdes! athgoabeft e&&% aermlﬂ:.@n

polyer about 2% ert pos thI LB 04T HRISOAN LR, At @
pol y(am no al kyl netBacrypatu?awbbcﬁ7déﬁprl§6§0a7000 mPa-st.er pol ymer of
ethyl acrylate, methyjhrjeecryl 7712, 7712W and 7712E all have pH
values of approximately 5. -
Another preferred stain blocking agent
15 is ABCO E-700 (ABCO Industries, Inc., Roebuck,
South Carolina). This stain blocking agent
comprises an agueous poly(amino alkyl
methacrylate) hydrosol, i.e., a colloidal
suspension of an acrylic copolymer in water
20 containing 20-30% (on monomer weight) of an
amine functional monomer. The amine functional
monomer of the copolymer is post-neutralized
with acetic acid to render the polymer more
water-soluble. The hydroscl has a solids
25 content of from 15-25% by weight, and a pH of
from about 4.5 to 5.5. The hydrosol has a
viscosity of less than 300 ¢ps RVI. The polymer
has a Tg of less than about 25°C.
The relative proportions of the stain
30 blocking agent, titanium diexide, clay and water
will differ, depending upon whether the selected
stain blocking agent is a WORLEECRYL polymer or
the E-700 polymer.
Enough of the stain blocking agent
35 must be used to achieve the-.desired non-bleed
properties of the correctiom fluid. In effect,
thig cationic polymer intexacts and binds with
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nmet hacryl ate and di met hyl am no et hyl 30 nethacryl ate ( EA/ NVA/ DVAVEA

terpoly cont ai ni ng approxi mately 34% of EA, 0 VA,
and 19%@6%%&% by wei ght, respectively. DNAENK%%S’{?SQ%{O%A% p

functional acrylic nonomer, whi ch, when in the terpolyner is
neutralized to 35 a pH of about 5.-08 i-s protonated and carries a
positive charge (i.e., is quaternized). Wor I eecryl 7712W and
7712E pol ymers ar éhel smions OO @HEl HAYL-point pen ink- that

PCT/ US95/ 08269 "y . : e Voals - sui tabl e.
These pol yners contarm {fhe blgeding before ti oY dave & e P Ea M

and DVAEMA as ‘bleed \thrioungh \the7 zoxrrenhivenrceatinglati|l e content _
and 1ol ecul ar el giter MHIGECtHle LERAMAMAItd pndind ANERM 05 CONtent
nt 1N

in water, while 7712E . contains a 40% solids conte al:1l
wat er/ et hanol 5ol & ditasth&0¥y and Aorfinfirterably 41 4o 3% fof | ows: 7712
and 7712E: 41, 000;the/ W00 polymier,56x0bouth@ Vit @uY,i ord 20[err] of

each sol ution 10 are as fall D 1012 30 nmPa-s: 7712W
300- 800 nPa-s; 77Exefe 'Jﬁgﬁbqﬁbgﬁg'_°fuih‘“ “ 1*%#%2, 7712Wand
Z\?ltZE al | h?ve pgpoly_mer, bya wedghtf cef irhe i teettad! _:-jcdinpositi;%. 500 '
not her preferre Al _ %a'-"‘ N1t s S o E- )
oet} lr} c%l%c igf]%haeq Suth bé%%éﬁﬁd%)&ggn %'il

| ndustries, Inc., _ i'sstaln bl ocki ng
agent 10 comfifentdvalyagpreventydilgeash whidiecyoo much mayret hacryl at e)

hydrosol, i.e., amaepiade&iguiﬁcant amﬁ@wfvi%@?# igngtopol ygﬁ{nien

wat er 20 coa&giqug 2 3096(0p_nnnoneraweygh;).o
functional nonomer-°8fhE%XRAYETAGRt | onal | :
The stain blocking agent primary - -
serves as a binder;-enablinggthe'correction
15 fluid to effectively blnd pigmgn£s'tb paper and
form a continuous dry £ilm at room temperature.
The dried £ilm should be receptive to correcting
marks without cracking and flaking off the
paper. . L T |
20 o - A sufficient amount of water should be
used'to-make the £luid thiﬁ.enough to be easily
applied to paper} e.g., by a brush. Adjustﬁents
are made by first measuring the viscosity of the
composition at a relatively low water level, and
25 then adding incremental amounts of water until
the desired viscosity is obtained. It is
preferred-thatfsufficient'witerfbe added to
provide a viscosity from about 300 to 1000 cps
as measured on a Brookfield Viscometer. Too
- 30 ° much water would undesirably-ihCrease the drying
time of the fluid. Preferably, when the E-700
' polymer'Ié-éelec:ed;-the cofrecﬁipn-fluid should
include 0.0 to 10%, and more preéferably 0.0 to
9%, water by weight of the total composition;
35 when a WORLEECRYL polymer is selected, .the
correction £luid should include about 22 to 28%,
bore preferably 23 to 27% water by weight of the
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mononmer of the copolyner is post-neutralized with acetic acid to
render the oo yemEg78Or € wat er - sol ubl e. The hydrosol rewusespsteods
25 content of from 15-25% by wei ght, and a pH of from about 4.5
to 5.5. The hydrosol has a viscosity of less than 300 cps RVT. The
pol ynmer has a Tg of |ess than about 25C. The
rel ative proportions of the stain, 30 bl ocking agent, titanium dioxide,
clay and water tota} |qomRegiiioniependi ng upon whet her the sel ect ed

stain bl ocking agent is a WORLExXdPdried \iided of titanidmeifoxfdepol yner.
Enough of the stain Rl ocking agent 35 st _be used to achieve the
desi red non- bl eed - R a%ne%g]ta}vé%ra(ﬁe t%%‘l“$%cﬂ o)1 f?’fﬁa%'f %}f%ffect,
this cationic pol ynerless etheot 0 dhdnixirmeeterh to inciiass/ 01878

PCT/ US95/ 08269 ; .tgﬁ' )0 roum t -baint ﬂﬁ:g:' ' hat
cause the bl eedi nsg beqlo8 ee’ﬁ%ey %ye'_ arabia%r:ge '{%Md mmbﬁ' ee xti;ﬁlr(%%gh t he
corrective coating. a combinghignrofhlalumina @nd @klise ftqiprenide d

i ncl ude 5 at | aand et oY G ARSI 14 ¢ IsdPEal  Of

the E-700 polymer, or_about; 21 to 29% npre referably 22 to 28%
of the WORLEECRYL 77Bpitable tiﬁﬂﬂ%r‘?‘???%i&}ﬁ“?ﬁ@ﬁ HRG RS
conposi tion. cobiterdidlly aivdikalsleirutd g ki ithrmigantdidtidewt

10, £ S Aol e WA 0 SUSAIRY, o mamadF°

The stain blocking ajestunes mff these which preferably have an
average particle size betweey approximately 0.2
to 0.4 microns and an averag; oil absorption of -
about 16 g/100 g pigment. .

15 The preferred titanium dioxide is Ti-
Pure® R-900 (DuPont, Wilmington, DE), which is a
rutile titanium dioxide comﬁésition manufactured
by the chloride process. Tﬁis composition
includes a minimum of about 94% TiO,, and 4.5%

20 alumina. The particle size'varies, but 80% of
the particles are 0.4 microns or smaller, and
90% of the particles are under 0.6 microns. The
pH of Ti-Pure® R-900 in an agueous suspension is
about 8.2.

25 ~ Other suitable titanium dioxide
compositions include Tioxide (Tioxide America,
Inc., Columbia, Maryland) 4?5 Kronos (Kronos,
Inc., Houston, Texas). Prdferably, when the E-
700 polymer is used, the céirection fluid will

30 preferably include from about 25 to 33%, and
more preferably 27 to 31%, of the titanium
dioxide bf weight of the total composition; when
a WORLEECRYL polymer is selected, the correction
fluid will preferably include from about between

35 22 and 30%, and more prefa;?bly between 24 and
28% of the rutile TiO, by weight. Suitable
titaniﬁm-ﬁioxide compositions are amphoteric



serves as a binder, enabling the correction 15 fluid to effectively

bi nd pignents to pap and forma continuous dry filmat room

t enper at ured 96/01878 The dried fil mshoul d be receptive t®CIUSI808366T

mar ks wi t hout cracking and fl aking off the paper . 20

A sufficient amount of water should be . used to make the fluid th| n
enough to be easily applled to pab%r ? by a brgsh Cihe

Adj ust nent s gl suring :t:he viscosity o e
coJrrp03| tion at a rel eftq‘lr\(;ael tJeert% reﬁgl 1-fa © me’?é“"q Hfen addi ng

i ncrenent al anount §’°Gf1t\ﬂé’t9erzmﬂ§°tent1al att e plb o f Sbas BHA LY i S

obtained. It is  about Wr@?fé&%‘ti@?ﬁ ?o@eﬂ;a"f@ T b%@j&id to

provide a viscosity fron1ab0ut red on a
Brookfiel d Vi sconeB&eated, than apouy, sy \mderﬁn/\dlﬂqialemq Faint ncr ease

the drying 5 (zutﬁap@‘teﬂte.afll @) H%rt%fe‘aerrfﬂ‘bll-ﬁ ﬁﬁ‘erkstéée E- 700

pol ymer is selecte orrection fluird should Include 0.0 to
10% and nore prefer&bl .0to .. - 9% mater by wei ght of the total
conposi tion; 35 when a ‘aﬁRItEEG:BYIclpqlsywe |a%iselﬁtti%tgj1e

correction fluid Shadld | Ndde rapqQut 28% bore preferabl y
23 to 27% water by me?ght of ;the. v t&% SoPd1dPs ;:ioni: :ver "
~potentia thako a

PCT/ US95/ 08269 PH range of 2-12 and has a Zet

conposition. 10 is cubstantialﬁyeE%bE%QnQr%@%%”Qfﬂﬁ E%P %’ xi de
have a small|l avera artlgle 5| e, -preferabl h&n 0.8
ggagéee dlsg

mcroneter, to inc igy 1 é'FgPE'ﬁPﬂ-Vy, ta#d@-ﬁa' lilseat ed wi th
al um na or delaminated clay having a p elet -like ‘

morphology. A particularly preferred clay has a -
mean particle size of about 2.5 microns, an
15 average surface area of about 290 m?/g (BET/N}
measurement),'and a particle thicknese .of about
10 Angstroms." Suitable claye include bentonite
' '(montmorillonite) clays. such as a chemically :
'modified aluminum szlicate based on
20 montmorillonite. A preferred bentonite clay is .
' Copisil Standard Grade color developer (Sud-
Chemie AG, Munich, Germany) The clay is added
'in an ‘amount that enhances the hiding ‘power of
the opacifying pigment and the ability to write
25 with ball-point pen ink over the corrected’ spot.
'_ When the E- 700 polymer is used, the correction
fluid will preferably include 16 to 23%, and
more preferably 18 to 21%, of the clay by weight
| of the total composition,' when a WORLEECRYL
30 'polymer is used. the correction £luid will
' preferably include between 20 and 28%, and more
preferably between 22 and 26%, of an acid
activated clay by weight. '

_ To color match, e. g., a white paper,
35 the titanium dioxide pigment must be tinted with
other organic or inorganic pigments, ‘such as
burnt umber, uaing standard color matching



a conbination of alumna and silica to provide the pignent with a

hydr ophi | i ¢ wobéases Sui tabl e titani um di oxi de pi gnepg&pusssisbese
cemercially available rutile titanium dioxi des 10 and anat ase

titani um di oxi des, or blends or m xtures of these which preferably
have an average particle size betwedA approximately 0.2 '
to 0.4 mcrons and an average oi | absorption of about 16 g/100 g

pi gnent . 15 techniqyeg. prEhe PERfeTTeq BRTRt owper | pigpent

Pure[err] R-900 (DuPoié,pilithétit Bfsvm DF), THésE yf@ents are rutile

titani um di oxi de- COITDOSI t I$ %{ranuf a%éur ed B %Q% ge chl ori de process.
Thi s conposition 1 i YR ofhe oRRCEEARg O err], and
4.5% 20 alum napigﬂéwtpardndlamm&aine&mﬁmtsSQ&IEf)ieient to the
particles are 0.4 mc I 9 t icles are
under 0.6 m crong5 é&f&r%ééﬁ‘ '}'ﬁ sﬁg?’u?fe vgrull"]"nggog’ ng% ous

suspension is wh%mbuthe qorrect@@ fluid 48 to @qwle@btagfe

titani um di oxi de cmagor&w&fé&%ﬁ@é%ﬁp&w%{ | 931 dgeder i Ca,
Inc., Colunbia, Maryland and Kronos (Kronos, nc., Houston,
Texas). Preferably, ¥ RaTc.also be madeq’ pol ymer is used, the
correction fluid w I I 30 mefﬁﬁ&gtimlm&idg(magb@&ﬁtiﬁnt 0 33% and
nore preferably 1% of the tit i oxi de b ht of
the total conpo |on ot °°nveat“°n%f\&w o? ?"‘I‘%Pi%fe t he
correction fd:cm:laatidzn pﬁhisdsihhqyltud:lmu mﬂmin@eagmu, 35
22 and 30% and nore fer ® n Fm; g ofpipe tile
TiJerr] by weight. %uf Jo®BISE 12?anl U oo coer:pom%?onéyare
anphoteric Vm)qmy(gﬁhqr defoaming agent typzcally used in -
PCT/ US95/ 08269 correction fluids. Such defoaming agents are

is usually mineral oil derivatives mixed with
amorphous silica, dnd should be added in an
amount sufficient to ensure that the correction
fluid is deamerated and does: not foam when
shaken. Preferably, the cofrection f£fluid should

20 include 0.05 to 1.0%, and mecre preferably 0.05
to 0.15% defoaming agent by weight of the total
composition. The correction fluids may also
contain one or more catiomle, amphoteric, and/or
nonionic surfactants to maintain viscosity and

25 shelf-life stability during storage.

The following examples illustrate the

‘invention.
EXAMPLE 1
30 .
Ingredients f Weight Percent
WATER L 26.74
WORLEECRYL 7712 ¢, 22.10
COPISIL STANDARD 24.52
35 TI-PURE® R-900 - 26.64

100.00



- 10 - over a pH range of 2-12, ie., they have a

positive Zeta- potentlal at a pH of |less than about 7, a negative
Zet a- pot Y@ PHMISZ]R o pH of greater than about 9, HfFEHS 4°§7(§gl ectricy
poi nt 5 (Zet a-potenti al 0) between 7-9 pH (See Fig. 1.)
Suitable clays are acid actlvated . 1aClays. Preferably, the clay is
ani oni c over a pH range of 2- 12 and has a Zeta- potential that

10 is substantially constant over a pH range of.-2- . -: 12 (see Fig.
1). Preferably, the clay is a — delanm:nated clay havinag a

pl atelet-1like nDrphoIogy A particularly preferred clay has a
mean particle size of .about 2.5 m cronsgaMer,g 2°15 average surface area of
about 290 n2/g (BET/Nerr] - . ~measurenent), and a particle thickness
of about 1: - _-' yatall
(montnorillonite) clays, such ‘as a chen1ca||y ~ - nodified al um num
silicate based on - Igrediwntsillonite. A premgﬂgggjgggggg_e clay is
Copi sil Standard Grade col or devel oper (Sud-_ - Chemi e AG Minich,-
Gernmany). Théclay iWATERIed "Tin an anount that5<fances the hidi ng

power of the BPARY f yin ment and the abil i42+2® wite 25
with ball-point pen iS#® %ﬁﬁ#, éhﬁhé#Qected spot . - 20.49\en the E-700
pol ymer is used, the Tﬂor#@ﬁl dhr900 fluid wll pr%q'e9r3abl y include 16 to
23% and nmore preferably 18 to 21% of the clag by wei ght

of the total nposition; when a WORLEECRYL. - 30 - p ®is used, the
correction fl'urd wll - preferably i ncl.ude bet and 28% and
nor e preferablv betmeen 22 _and 26% ' of -an acid . activated
clay by melght - To color match,-e:.g.,. a white paper, -

35 the titani um di oxi de_piE bosdebedin 1R Widdbaining wifd her or ganic

or inorganic plgngp such as
ngredients: shown in Examples 1 and -3 were,

prepared by the following p:oceduge!_

15 .+ .1. Adding the~speci£ied_amnunt of
deionized water into a clean mixing tank
equipped,with a Cowles type (saw tooth) nixing
blade. = :

2. Turning on-the;mixer and,running
20 it at 400-600 rpms, adjusting  the speed to
’ maintain ;a vortex without excess splashing.
3. Slowly adding the stain blocking
agent (Worleecryl 7712 or E700) into the vortex:
" 4. Increasing the: speed to 700 rpms
25 again, to maintain sufficient_ﬁortex without
generating excessive foam.
5. ' Adding half of the defoamer.
_;5;“ Turning on the dust collector and
_ slowly adding the specified amount of acid
_30' activated clay (Copisil STD), at a rate which
allowed complete dispersion of the powder.
Speed was adjusted as necessary to maintain a
vortex and good dispersion without developing
excessive foam.
35 7. Slowly adding the specified amount



b[Jrnt unber, using standard col or matching WO 96/ 01878

PCT/ US95/ 083¥®96/01878 - 11 - PCT/YW5198368 ues.
The preferred burnt unber pignent is pignment brown 7. These

pi gnents are ground/ di spersed in Wli{l t he OpaCI fying

pi gments, and are used in armunts sufficient color match the

shade of white of th e cti fluid is to be
used. O co%rfggﬁ canl 1(?8=rlrdeect anﬁ!fb (?Ccy’d’(ﬁdol ej'(f1

paper can al so be ra@dlowing lt to be fullyTiddiapenasst hmfdre imkremy
contain 10 ot hgjasC 4R, i onal additives. For exanpl e the

correction fluids may 1 nclude a defqgam ng agen . Nopco[err]
8034 (Henkel Corp., Ambler, PAB- oSlowly a %%@%M

typically used is of colo&@ar PRignehtd Uints :&échrdiaa‘mm I Wl are

15 usual 'y m ner al er vat lves m xed w rphoys sili ca,
and shoul d be added F%j Red 4 %ﬂ%”(ﬁﬁh} 8’°é%§3?@'{ at the -
correction ' bicmdddi‘apdms@m.ed and does not foam vvhen

shaken. Preferably, the correctyg on Q.Qp to
1.0% and nore preferably O. 05t9 ﬂfﬂﬂlgs%%glg-‘? de oam ng gdgen by wei ght

of the total mixdmgo Forl Fwenkye mdautes jadh FA0 ixp®m-may al so

contain one or ®g@re cationic, qmphot;ﬁdlq,,g @gggmmmg ddEYHmYY C
surfactants to maint shel 44 ife stabjlity during

st or age. Tato" %COSI %ﬂnm%g“"é‘)%é‘r%laé’s addifdanal, few

I nventi on. minutes.

11. Checking the physical properties

of the finished fluid to verify that the fluids
15 met specifications.

The fluids of Examples 1 and 2 were
tested on markings made with a Papermate metal
roller ball blue ink pen on notepad paper (TOPS
"The Legal Pad" Wide Rule Gum 10 No. 7525, Tops

20 Business Forms, St. Charles, IL.). The pen was
used to form a line of circles on the paper, and
the correction fluid was applied at a uniform
wet £ilm thickness of 1.5-2.0 mils over the
circles using a drawdown bar (Bird Bar). The

25 £luids obscured the underlying markings
completely, and no bleed or smudging was
cbserved.

The preferred correction fluids can be

30 used in conventional bottle and brush
applicators, as well as other known correction
£luid applicators.

Other embodiments are within the
claims. For example, in addition to the

35 preferred ingredients listed above, the
correction fluids can also contain various
additives known in the art, as long as they do



EXAMPLE 1 30 . | ngredi ents Wei ght Per cent

WATER 26.74 WORLEECRYL 7712 -
22.10 WO9/01878 COP| S| L STANDARD 24.52  PCTHE895/08269
TI-PURE[err] R-900 : 26.64

100. 00 WD 96/ 01878 R 14 -

PCT/ US95/ 08269 ' ~ EXAWPLE 2

5. 68
STANDARD agent 20t 4®. , as’ long as whmmerm}b#%any

30.93 10 cationic or non:.on:.c. o 100. 00

| ngredients ég% Ofx?{é@fgre with %he cé@iTéﬁ 2sr9abin blocking COPI S| L



¢

The correction fluids containing the
1 and 2 wer e¥09/01878 prepared by the fo

IR =2

1.- Adding the specified anmount of dei oni zed water into a clean
m xi ng tank equi pped with a Cow es &%P (saw tooth) m xing

bl ade. 2.  Turning on the™fi Xer and running 20 It
at 400-600 rpns, adjusting the speed to L tain a vortex w thout
excess spl ashi ng. 3. gﬁTﬂéj;;gkﬁng t he stain bl ocking
agent (Worleecryl 771%. or E700)Anrﬂqne¢ﬁsv@mr2gction fluid 4,

I ncreasing the speed ééhgzgg{ﬁgn; again, to maintain sufficient
vortex w thout general i ng exceSS|ve f oam 5.
Addi ng hal f of the defoamer. . @8 a cationic stain bipgking agembe dust
col l ector and 5 ABchEWZOGi théﬂﬁ speC|f|ed amount of acid 30

activated clay (Copisil STD), at ratg wg ch élomed conpl ete

di spersion of the powder. necessary to
maintain a vort ex amjw;xnbdlsper5|on mnthout developing

excessi ve foam 325 The Jarré%t?%ﬂ @f&*%%{]s&?g%%f i ed anmount

WD 96/ 01878

- 13 - of twhemsinn aniskiopaqifying @ivnes)  ingiudes a clay
allowing it to b fulydnidh sPerathDel e ™ i range of from 2

to 12.

3. The correction £fluid of claim 2,

wherein said clay has a Zeta-potential that is
substantially constant over a pH range of from

15 2-12,
4. The correction fluid of claim 2,
wherein said clay is an acid activated clay.
5. The correction fluid of claim 2,

wherein said opacifying pigment includes

20 titanium dioxide that has been alumina and/or
silica treated.

6. The correction fluid of claim 5,
wherein said clay and said alumina and/or silica
treated titanium dioxide are present in a weight

25 ratio of from about 0.5:1 to 0.9:1.

7. The correction fluid of claim 6,
wherein said clay and said titanium dioxide are
present in a weight ratio of from about 0.6:1 to
0.8:1.

30 8. The correction fluid of claim 1,
wherein said opacifying pigment comprises
titanium dioxide.

9. The correction fluid of claim 1,
comprising from at least 40 weight percent of

35 said stain blocking agent, from about 41 to 56
weight percent of said opacifying pigment, and
from about 0 to 10 weight percent water.



\g?scg?g(raceid pi gnents into the vgrtgi(ovﬂiuﬂmm,mmmﬂmrl ;itljegs?ggugts 5

necessarWO9%/O®8IBnt ai n vortex and ‘gobd |ssper5| onPCI/US95/08269

9. Turning off the dust collector and m xing for twenty mnutes
at 700 rpm 10 10. Addi t he remaini ng def oaner

into the vortex and mi xing an additional “Tew m nut es.

11. Checking the ysi cal e f gh ished fluid to
verify that the f?& pﬁg@ é£%F§Ct1° igngE gl;iﬂ f The
fluids of Exanpl eéuathqu gomprising a defoeueed on markings made with a
Papermate metal 13, " Okt chgugbls Dburbaki BaNe 0L A0k SHA1ARRGT (TOPS

"The Legal Pad" Wde Rule Gum 10 g Busi ness Forns St.
Charles, IL.). The pen was®8 2 °at1°ﬁ %dsF%1?oP%?ﬁki¥ﬁeaanEvrEIes on the
paper, and 5 polyﬁe:ceélecteanffbwﬂomwepilwmt a uniform

fil hi ck S- h I
O awclown. bar (B 1ACRPFERR 77285 S48 e el 7adl R0 BkmaF Ry ng

mar ki ngs : inoapbeffiqientdquanbiegdtorstquylegdhng,

obser ved. : psefeLeeg.c 0 S can be

30 used in conventional bottl%;gﬁa %fi %E Qn Qiaﬁfah Pféégggs as well as
ot her known corretitanium di°X1d¢LU|d appllcators Ct her
enbodi ments gge Wi thin the at least Sb%i 88" angcgaagpggvatgdaddltlon to the
35 preferred ingredients_listed above, the correction fluids can
al so contain vari®9 §Y' an .. additives known .in the art, as long as they
do ) water,

said’ acid activated clay and eaid =
titanium dioxide being present 1n'a weight ratio
15 of between 0.7:1 and 1.2:1.
12. _ Tne correction fluid of claim 11,
wherein said clay and eaid titanium dioxide are
preeent in a weight ratio of frcm about 0.8:1 to
1.1:1. | |
20 13, The correction fluid of claim 11,
‘wherein said titanium dioxide is amphoteric over
a pH range of frcm 2-12. ;
14. ’ The correction fluid of claim 11,
wherein laid acid activated clay is anionic over
25 a pH range of from 2- 12.
1s5. ~ The correction fluid of claim 14,
wherein eaid acid activated clay has a Zeta-
potential that is substantially constant over a
pH range of from 2-12.
30 16. The correction fluid of claim 11,
ccmprising from about 21 to 29% of WORLEECRYL
7712 as said cationic stain blocking agent by

weight._

7. The correction fluid of claim 11, |
35 further comprising a defoamer. ' -

18. _ The correction fluid of ¢laim 11,

comprising from about 22 to 28 weight percent of



WO 96/ 01878 | | | uwlluulll |!HHM/"M5/ 08269
- 14 - WO096/018T8 interfere with the c a CKiRQY/US95/08269

agent, i.e., as long as they are substantially cationic or

noni oni c. WO 96/ 01878

PCT/ US95/ 08269 - 17 -_ 15 -

CLAI MS . y ueous correction fluid

conpri si ng: WoRLEECRYT, ?&%qcﬁ T @HIPIR SRR RiReing 5

ABCO E-700 polyner; agent, from about 2 mpad fweightpipseydnt anfl

wat er . 2. % C t 1.0 |4y 4. ofs £ al erein
sai d opaci fying pi gmesn%‘)t":l1 nc egﬁégbl ay&xé ﬂlg:o v%élzgﬂé%&arﬁ%ﬂﬁ%n%v%#ma pH
range of from 2 said titanium dioxidey and fromitabonfy rdXt$m@®T | uid of

claim 2, 5 WGy dhs Pk ddrily WitSed, Zeta-potential that is
substantially constant over "a pH range_  of _fraqm 15 2-12.

1 : . 4
The correction fluid%- claim A method of paking, & fFTechiers Sipidy ¢
activated cl ay. compiiging The correction fluid of claim 2,

wherein said opacifying pignentsé ééé%kgsa suitable quantity of a
cationic polymer capable of inhibitiﬂg bleed of
10 anionic dyes found in agqueocus inks;
determining a ratio of an acid
activated clay to an alumina treated TiO,, so
that the ratio, when used in conjunction with
said quantity of cationic polymer, will fully
i5 obscure and prevent bleed of an underlying
marking formed with an aqueous ink on a paper
substrate, and
combining the cationic polymer, the
acid activated clay and the titanium dioxide
20 with a sufficient guantity of water to provide
an agqueous correction £luid.
20. The method of claim 19, further
comprising the step of selecting the clay and
the titanium dioxide so that the clay is anionic
25 over a pH range of 2-12 and has a Zeta-potential
that is substantially constant over a pH range
of from 2-12, and the titanium dioxide is
amphoteric over a pH range of 2-12 and has an
isocelectric point at a pH of from about 7 to 3.



20
6.

titani um di oxi de that has been al uni na and/ or
Theo segemcti on fluid of claimb,

silica treated.

wher ei n FaiTIISYS/A8268Nd

said alum na and/or silica treated titani um di oxi de are present in
a wei ght 25 ratio of from about O. q%t 0.9:1. 7.
The correction fluid of claimb®é, erein said clay and said
titani um di oxi de are present in a weight ratio of fromabout 0.6:1
to 0. 8: 1. 30 8. The correction fluid of claim1,
wher ei n sai d opacifying pignment conprises titani um di oxi de.
9. The corfection flTuid ofT claimid, T T cohprising ffom'at
| east 40 wei ght pércent of 35 said stain blocking agent, from aljout
41 to 56 > wei ght percent of said opacilfying pygnment, and T
from about B to 10 wei ght percent water. /101878
PCT/ US95/ 04269 - 10.
The correctygon fluid of claim1l, furJtrer onprising a defoanmeq.8
11. An@hqueotis correction fluid contairiQp as g
cationic st n bl ocki ng agent, a 5 pol yngr/sel ected from Wrl eecnyl
7712, 2 \Wor eecryl 7712E, and Worl eecnyl}/ 7712W pol yners, © in a
sufficient Quatity to stop bl eeding, / at | east @&2% 9f® an
alumina treg titani um di oxi de, 10 at | egst 20% of
an acid actiyaEed /] o
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clay, and wat er,
clay and said ti tanlwm.dmmu:tauhﬂt
15+ of between 0.7:1 and 1.2:1. Intematioga)®
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pH range of from 2-12. 30 16.

conpr § @d) Pgorfty Bala:about 21 to 29% of
cationi c st@pes bl ocki rigulntpsf(08.47\p4)
correction fluid of claim11,

18. wofid@efluid of claiml1l
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hiding power.

Correction fluids are provided which include a cationic stain blocking agent, an opacifying pigment and water. Preferred opacifying
pxgments include an alumina treated titanium dioxide and a clay (Fig. 1). The new correction fluids have improved bleed resistance and




v
said titani umdi oxide, and from about 23 to 27 5 wei ght percent water.
19. A nmet hod of making a correction fluid, conpri si ng :
selecting a suitable quantity of a S cationic polyner capable of é
i nhi biting bl eed of .10 anionic dyes found.in aqueous inks;
determning a ratio of an acid ~ - activated clay to an al um na
treated TiJerr], ‘so - that the ratio, when used in conjunction wth
said quantity of cationic polymer, wll fully 15 obscure and prevent
bl eed of. an underlying .~ marking formed wi.th an aqueous ink on a
paper _ substrate, - and . conbi ning the cationic
pol yner, the - ~acid activated clay and the titaniumdioxide = 20
with a sufficient quantity of water to provide - an aqueous
correction fluid. 3 20. The met hod of claim 19, further
conprising the step of selectlng the clay and the titani um di oxi de
so that the clay is anionic .25 . over a pHrange of 2-12 and has a
Zet a- potenti al “that is substantlally constant over a pH range
of from2-12, and the titani:umdioxide is anphoteric over a pH
range of 2- 12 and has an |soelectr|c p0|nt at” a.pH of fron1about 7
to 9. -

FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international
applications under the PCT.
AT Austria GB United Kingdom MR Mauritania
AU Australia GE Georgia : MW Malawi
BB Barbados GN Guinea NE Niger
BE Belgium ’ GR Greece NL Netherlands
BF . Burkina Faso ' HU Hungary NO ~ Norway
BG  Buigeria . IE Tretand _ NZ  New Zesland
BJ Benin 1T Ttaly PL Poland
BR Brazil : b 2 Japan PT Portugal
BY Belarus KE Kenya RO Romania
CA Canada KG Kyrgystan RU Russian Federation
CF Central African Republic Kp Democratic People's Republic SD Sudan
CG Congo . of Korea SE Sweden
CH Switzerland KR Republic of Korea St Slovenia
CI Cdee d'Ivoire KZ Kazakhstan SK Slovakia
CcM Cameroon . L Liechtenstein SN Senegal
CN China . LK Sri Lanka ™ Chad
Cs Czechoslovakia LU Luxembourg TG Togo
[o+) Czech Republic Lv Latvia TJ Tajikistan
DE Germany MC Monaco - 1T Trinidad and Tobago
DK  Denmark MD  Republic of Moldova UA  Ukmine
ES ~ Spain MG Madagascar - uUs United States of America
FI Finland ML~ Mal Uz Uzbekistan -
FR France MN Mongolia VN Viet Nam
GA Gabon ' :

9700149 -9



