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SPI RO COVPOUNDS AND METHODS FOR THE MODULATI ON OF
CHEMOKI NE RECEPTOR ACTIVITY This application clains

whewshris4df U. S. Provisional Application Seri aPCT™MUS2004/026892

60/ 501, 407, filed Septenber 10, 2003, the entire
di scl osure of which is hereby incorporated by
reference. TECHNI CAL FI ELD The present invention
relates to novel spiro conpounds and a net hod of
nodul ati ng chenoki ne receptor activity using these

conpdiiidy) CHREEQMESeANE | @Qﬁn F%RaTIe% MPPEeA BHON oOF

novel spiro conQﬂH$@§K CFE %he
prevention or treatnent of seases aSSOC|ated with

t he nodul ati on of CCR5 chenpki ne receptor activity.
ge present, i nvention is further dlrected to a net hod

bPLBI ofkPrd CEEHIm arc dengiit n afsubject &k@viigional
C%ﬁ@@éb&h%ﬂs gskng1t hese eonpeundsy BA@K@BQU@%§¥g&ber 10,
enoki nes are chemotactic cytokines that are rel eased
590§,mnd@h®ananﬁﬂmﬁ celilsslosuatet r aof naehbphagess Thereby
eg | hI|S a hils and neutrophils to sites
ggcorFP H ange?ﬁéggalso play a role in the
mat ur ati on of cells of the inmmune system Chenokines

lay an_inmportant role in imune and inflamuatory
EE@%EE§§§EEEEﬁ§r|ous di seases and di sorders, inciuding
asthma, rhinitis and allergic diseases, as vel | as
aut oi mmune- 1 - WATER RESI STANT | NK JET PRI NTABLE
BhEE‘EDIE&@K@?OﬂNIemiﬂSHE T EMVENTS Oﬂo[ Oﬂ@ik}alepjprcesentnpounds
%entlon LS dir cted recor dab

St arathRe it renaR e "SphEakt SEnvstier activity

ﬁgmgesuﬁ@s@ swﬁg)@mm@l | yrvat efrdfsist aftverdtidrfasts also
partirally - coated, ink jet recordable substrate. The

pHESERE] KPeROVSH ISPIM (RPN tdd ¢l araunepfayein the
gfébgh&saprqﬁ SJcPQaHHSnJcnlSﬂ ealg&&&éga@s%o%ﬁ%%teaat&a% the

east part y connected t
modulation of CCR5 chemoklne receptor activity. The

present invention 1is further directed to a method of
blocking cellular entry of HIV in a subject and to

compositions using these compounds.

BACKGROUND ART

Chemokines are chemotactic cytokines that are released by
a wide variety of cells to attract macrophages, T cells,
eosinophils, basophils and neutrophils to sites of
inflammation and they also play a role in the maturation
of cells of the immune system. Chemokines play an
important role in immune and inflammatory responses in
various diseases and disorders, including asthma,

rhinitis and allergic diseases, as well as autoimmune



substantially nonporous material. Mreover, the
present invention is directed to a process for
w@e@dozismyy the multilayer article. This appli cBCT/U82004/026892
claims.priority to 10/654,377 filed on Septenber 3,
2003; 10/654,119 filed on Septenber 3 , 2003; and
10/ 654, 433 filed on Septenber 3, -2003. [0002] It is
known in the art to size paper with various sizing
conponents for the E ose of retarding or_preventing
RES "ABLE —SHEET

penetrat|on JHATERy TANE\INKQJETFP ;

exanpl e, "internal sizing" consists of introducing
sizing materials into the pul p during the paper, maki ng
operation. The si zBAGKCHANG OF| THE BNVENALPH t at ed onto

t hgpdoher s pfnéT%rcelsani ojrmxeimleﬂr PQScﬁLx%fctéanté odrh iing
penetration of [iquids into the final
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stiemgibnts dhedpapeto a NQG3hydheariselef congeibipapehe ink
to rint wwth an in ri.nte tai.ni nqg -
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prsﬂﬂuembeerx amoanphed lﬁﬂ&5§d4SBaIz&edD@meﬁBp5$ﬁwﬁk'9762003.
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ob|c arrler mat'er ecel Vi
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6 é&beQQS 9'58H€%%§§1ﬁ§ penetration of liguids into the final

dry paper. Further, “surface sizing” involves the application
of dispersions of film-forming substances such as converted
starches, gums, and modified polymers, to previously formed
... paper. Surface sizing imparts strength to the paper.
© [0003] The use of gized paper to print with an ink jet
printer containing predominantly water-based inks may yield
imaged papers which have a tendency to curl into tubes. The
use of un-sized paper may result migration of the image.
through the sheet and interference with the image on the other
gside, if one side of the imaged sheet comes into contact with
water.
[0004] Various attempts have been made in the art to
overcome the forgoing problems. For example, United States

Patent 5,709,976 discloses a paper substrate coated with a



acrylic conposition and United States Patent 6,025, 068
di scl oses a urethane-acrylic co-polyner. [0005] United
wE@sesssiat ent s 4, 861, 644 and 5, 196, 262 di scl oBET/HS2004/026892

m croporous material sheet which includes a matri x of

| i near ultrahigh nol ecul ar wei ght polyolefin, a |large
proportion of finely divided™ er-insol ubl e siliceous
filler, and interconnecting pores. U S. Patent M.

6, 025, 068 t eaches a net hod of coatiqg m Cr Qporo

a S
pOPXAACPEPRLE U ST e ™RF Th- 3 &85t PRgIEXHPSSCEr S shhielee -

i NG UdRS saabindertedicSs 0l ¥@ 0110 tdhspes Sethrickeds Vb Atdda@ ing
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COMRSE HiEBR FOrRITRYF P2 et uPRgYHET €1t §eFEn solution.

di sdesed bacdapaueselPadiedds @1B)r1368d -=13488eds AdY Soating
reference discloses.a, coating.co sitian tha ,
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I Reavglleepeoabsdig ionabhdgonifterd Snkt¢etPaifentit 6NQY25, 068
sq?strates .ILOQ%LL There remains . a need for an ink

| ST SECEFRI A R TREF 1% SQuPEbYEST wat er - resi st ant
antbeidlle t o Ureidedd Ssheep Bargges whesil &t 4i pkdj B1196,262
printi-ng ink is L .eto, Y., OF
PIETER T optsiotbRehs st en Sl R ndtes, o gacrix
a sfubistnenri altnahighemoleasliagt artgbbarelypledipost tiagge
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a oLption oL 2 ML 2§ OPL AL NG nPOLYIBLILS with
d&g%%#%ggiée é%#ﬁo%n%. Todgg?gﬁn gzﬁénﬁ iﬁi;%ng te with a
endyediimanconpdre tdeat Whick omsdsdes on ifnderedpseslamd or
| YRRl a0 can f Wchhet 4 el san; gery hiaaal yer
[Odi The preseﬁ} I nventTon Fs 3 SO dfrécted to a
meldé ] Another coating composition for ink jet recording

materials is disclosed in Japanese Patent (JP) 2001-184881.
This reference discloses a coating composition that includes a
nonionic or anionic polyurethane and the reaction product of a
monomeric secondary amine and epichlorohydrin. Japanese
Patents (JP) 11268406 and (JP) 2000153667 disclose cationic
polyurethanes useful in waterproofing coatings for ink jet
printing substrates.

[0007] There remains a need for an ink jet recording medium

that is durable, water-resistant and able to record sharp

images when an ink jet printing ink is applied thereto.

SUMMARY OF THE INVENTION

[0008] The present invention is directed to a substantially
water-resistant coating composition for an ink jet recordable
substrate. The coating composition has a pH of less than 7 and
includes:

(a) an aqueous polyurethane dispersion; and



of at |least partially coating an ink jet recordable
substrate in which the above-descri bed coating
W@ oovposistd3 on is applied to the substrate. [O001RGT/Ukm®04/026892
present invention is further directed to an ink jet
recordabl e substrate wherein at_| east one side of the
substrate has at |east a parfial Toating |ayer of the
above - described coating conposition. [0012] The
present invention is also directed to a nultilayer
article conpPkidly 2dUAPET SPuMGdens Bbst rte °gETT e ining
pagscsl}a{édccap@emmltve aoﬁpthﬁicantl al Iy nonporous
te({ za said m croporpus substrate at | east
paltt9Q!l y colR & R At Phe b Sreodiuert nddec 698 F Hy
COfﬂSi@ﬁjsIlthBn OETAd. bbe DESCRIFENENoOFc i UNYENTI €N ude an
]@J Unl ess ot herwi se indicated, all nunbers or
ex?ﬁ; S<icoRS ¥ BY¥erring to quantities of ingredients,
r ep@diogn conﬂhé|gn@senettnvanﬁmdnheeearsdudaﬁEOtb@ to a method
und t |f|ed in all instances b
T 12eh i Ton ads oot riduen LRt SactorBep S Mbscrate
rdrerv&rieﬁsthe omtchylascylbas) dometihyacoydatieiandis applied to
( th)s%% ¥ gnde nmononers is nmeant to include both the
rre’i acryrsl ¢*ahd acrylic species. [0015] Various
nubElldal r dhigerecendi sotepgadni hst hurthgat dntected to an ink
aPply GALLOR., HECAUSE LISSE LANGCS: 4 & HONLENUONS o g
€ every va ween e m ni mim and nhax
vatwet ratbhhas sateXpret st ypanidied atedt Diddrewes e f ttﬁ@ above-
% ..specified in this application
a?%ésg%g%%érgn%%tﬁgl sc.gmgcg%l%]%%'l‘he coati ng conposition of
t hE0Qd2dsent Thw ererent | Fiotepdaonans aafuesodd rpot §dirtet lmane
dlﬁﬂ%%fil Qraggkfﬂ1eagu lﬁ% a ﬁ@é#@é{ dgfsabstrate at least
ni trogen- contalnlng pol ynmeric dye ative conpound
[ COEHiadlhyt ednreeqserly be ea aresanbialike tHarpokeup rr@s-@rmal
' Q%gﬁfh@BrGﬁgkddyﬂsﬂggtfgﬁé %Qligggﬁrﬁgy% %nglbéated with the

subst anti al di spersible in water.

em%éeéﬁrm%@@@tmmmoﬁaﬁeom sper si ons for use

in the pr esent i nvention can

DETATILED DESCRIPTION OF THE INVENTION

[0013] Unless otherwise indicated, all numbers or
expressions referring to quantities of ingredients, reaction
conditions, etc. used herein are to be understood as modified
in all instances by the term "about." \ f

[0014] Unless otherwise indicated, all references to
(meth)acrylic, (meth)acrylate and (meth)acrylamide monomers is
meant to include both the methacrylic and acrylic species.
[0015] Various numerical ranges are disclosed in this
patent application. Because these ranges are continuous, they
include every value between the minimum and maximum values.
Unless expressly indicated otherwise, the various numerical
ranges specified in this application are approximations.

[0016] The coating composition of the present invention

includes an aqueocus polyurethane dispersion and an agqueous



i ncl ude any known wat er-di spersi bl e nonionic

pol yur et hanes, ani oni ¢ pol yur et hanes, cationic
w@oilogoesshanes, and mi xtures thereof . [0018] H¢EUS2004/026892

m xi ng of an anionic polyner and a cationic pol ymer

can result in a polysalt which is often insoluble in

wat er and ot her sol vents. In'tH%'bresent i nvention, it

has been found that the addition of an aqueous

solution of a cationic nitrogen-containing polymer to

an?%&ﬁﬁ%?ﬁsogn?o?ﬁQF%&?Pyﬁ?%ﬁqéﬁﬁggdpgbﬁ?%ﬁ%ﬁw &s i ¥tive

a @amgauhddlsper3|on which is useful as a coating

05|t|on for an ink_jet recordabl e substrate.
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non(%ﬁgytln enbodi $f t he, giesent i nvention,

SdPEP T Bh “ eﬁo YRBEHRNE ’P%%%‘?P%oﬁﬁ?ﬂﬁﬁlanesl
paidicelies polyaraaiayeeet datieoriel pobiutkispeiesedahd® miktures
aqueous _nmedi um can be used in the present invention.

he pol yurethane for use in the present

i nmsml8i]on cmhdomimiagaoﬁohm)anaonmﬁimwr@r arh®dsationic

i N Ear exaf yil anate
epovYn tre al\}\n Jt’%sualtp(%f.l B1P% gpfao}:ma%?cgkrlelpol)% , sughUb&S in
anwdtsgc pafdatehdersulvanes. pirepbkypeesert &nusadldsme,r gitn has
a%e%h%aﬁhé' 4 (8 hﬁéf@l&o'o%' sﬁcé(a”eaéu% so$ Eidn to

conpound Wt h nore an ohe i Socyan P, such
butationiki mmwwcandalm@némer Ntmdn Hqtlﬁwgs anionic

gar rRfnS Ui &glgh Qeyanat §s, }%éoti%eda I%elon which

P QS nt 1 nvention I nc e can inclu ar e
| idd reedfud 2vlaigretdng souymratéonhbxarmet ipkenet recordable

d'éﬁﬁ%%¥%9§teﬂoﬁévgghogofgg%rsaql ﬁogﬂéiyﬂd%ragg %ddltlon such

di cycl o met hane di i socyanate
exEas! ébeoanmlt%@péwmfé@n@r dieper $imctisondfied to the

| SRAA08! £516AM BE 98 Dn:8! 1 000dd kel hnd E’ er,
reaction groducts of diisocyanates Wth polyols Km
a<caY ERER Vlkﬂ the formation and precipitation of a polysalt

from the aqueous solution.

[0019] In a non-limiting embodiment of the present
invention, an agueous dispersion of polyurethane resin
comprising particles of a polyurethane polymer dispersed in an
aqueous medium can be used in the present invention.

[0020] The polyurethane for use in the present invention
can be prepared by a variety of methods known in the art. For
example, a polyisocyanate can be reacted with a polyol to form
a prepolymer, such as an isocyanate-terminated prepolymer. As
used herein and the claims, the term “polyisocyanate” refers
to a compound with more than one isocyanate group, such as but
not limited to a diisocyanate. Non-limiting examples of
suitable diisocyanates for use in the present invention
include can include but are not limited to toluene

diisocyanate, hexamethylene diisocyanate, isophorone



propane, glycerol and pentaerythritol . In a
non-limting enbodi nent, the polyisocyanate for use in
W0 b@s5pe3dsent i nvention can include Desnodur wWhPCTUBR04/026892

commercial Iy available from Bayer Corporation. [0021]

A s used herein and in the clains, the term "polyol"

refers to a conmpound Wi th nore Ethan one hydr oxyl

group. Non - limting exanples of suitable polyols for

use, in the present_invention can_include polyols such
sdeLﬁocaraPaE? 1@ iy L RBSE ¥ MEPRARP ci tFReyanate.  Non-

poi yhiaGyaBAkRy T JF€ Pl epsTLdhridel YeShde FRMYELSnaNd
pol yet her polyols. [0022] The reaction of_the

pol 57 G Rt %a%rﬂdlcﬁ-b’idﬁo u"cei"FFeoéloEaH‘Tf”e‘bEdo&P FRetFrepction

pr]]eﬁ@ﬁﬁesoef adi DEPARINE 0| wiadd pol?élé adl@n ersgeﬁmethylol
sol vents can i nclude but are not mted to n-nethy

pYPF BRI GonElY et aipdr BRLT 3R YARI 15PY col I th@Pn- %U@?@iﬂg
| Nerbd®reht M thd) @cﬁ_ryeedby@mte ithe psepol s p@@@eﬂ@e
react ed Wth ad und havi ng an, acij

- hydr ox
G SIENCaE SRTtRy POrT R Gp PO Tl (e Shh b Lab1e
pofw%baaecwﬂ&razthoheast one pendant acid group. The

roupcnln de_a carpox cid gr or_a_ .
WD c aci cﬁﬁ%o%Il *The potYy art l:h%n‘glaﬁ‘é‘{ﬁ ngﬁg Peftarplyol
acrefegfrsoup 8adﬂorﬁﬂ't&mdb®1t]eaﬁdred tkhhome hagEok@l pgﬂmp;e Non-
an anl Qni c r et hane. 02 An. aqueous di.sp
oL R e PR R S HEE W FROES et
[ nmemntdnncammnﬂuude palstcp]csi eschf asirbowninoni timited to those

polyur et hane ersed_i,npan agueous e
Th%e%gnol ;k/lﬁ(r:gtrh éyo gllsg caa{-‘r(}e %3\1/1e AP east %‘On%"%% :Jeent
acp@ygxleupnmcoﬂlyat@yrbeowsr al i zed in the presence of

t o f af0 %rﬁ?g:g%gn %P%%ebéz) ect eg%?g gﬁ?ﬁ&eolllyéﬁ can be

the sper sion. ase can rom
greapriednsustimghef pansémey gdnpo beswicamerdreat - arfiuigable

a”&d&rﬁ"c“é&‘ . eah. 1 LOAZR] phbe, Al o 1@%%&‘;[% &g%%thyl

use in the i nvention can be prepare
krmmﬂrqlndohe, dratrahydrafyiem agd- glyend istgesnbodi nent ,

(1 dodafO!l yi SAEYABRLE: 34 )ngaemelaaﬁené' 't;'l)e B GRRAMITcar be
having an aci d group, optlon
reacted with a di- hydroxyl compound hav1ng an acid group, such
as dimethylol propionic acid, to produce a polyurethane with
at least one pendant acid group. The acid group can include a
carboxylic acid group or a sulfonic acid group. The
polyurethane having a pendant acid group can then be reacted
with a base to produce an anionic polyurethane.
[0024] An aqueous dispersion of an anionic polyurethane
resin for use in the invention can include particles of an
anionic polyurethane polymer dispersed in an agueous medium.
The polyurethane polymer can have at least one pendent acid
group which may be neutralized in the presence of a base to
form anionic group(s), which can stabilize the dispersion.
The base can be selected from the group consisting of an
inorganic base, ammonia, amine and mixtures thereof.
[0025] The anionic polyurethane for use in the invention

can be prepared by methods known in the art. In a non-



chai n -extendi ng conmpound such as a pol yam ne or

hydrazi ne, can be reacted to produce an anionic
weoiogresthane . [0026] In a non-limting enbodP@ENS2004/026892

the i socyanatetermn nated prepol yner can be di spersed

in water in the presence of a base, and then chain

ext ended by adding the polyamirfe." In a further

non-limting enbodi ment, the prepolyner is chain

extended in an_organi c solvent solution and then the

potititd DRaREP phiNFRe Y i($) o Rdwdsacyanakd -eriith #neelyol,

presience @Bmﬁ$&mﬁaﬁ@ing[Q@Z%hdS@EB&P!%ﬂﬁﬁb@ﬂﬁgnally (iv) a
pol yur et hanes, for use Iin the present_invention, can

i reiaide SERFPBMTY SOMPaERE hEHES Aa8eBO BT HIGnAL| tydrazine, can

poby elhREcQOt Y Wreidharesn abidhat be1petetelher.
pol yur et hanes, aronati c, pol yester  pol yuret hanes,
al F‘ﬁ’r?aﬁ]i c poty&PeR-polduing rERedingRtondtc1socyanate-
p%ma&%&cﬁﬁpcﬂ@:@ur ethanesiispadied al :wralaat:i €n the
pol ycaprol act am pol yuret hanes. In a non-limting,
SRRt OF o rgmeonﬁagp@r% FPR A e Crisr BYoROR RS b6
I npdilemphesentn ianemthen wan 16 € ongestiodlignobt eaed
from Cronpt on rporatjon_under the trade nane .
WIRERSINECT (7 B0 BrE PRI oy Al IS FRAERy solution
endollichent she tgid vageebase anlgmee pol ginpetdsatiein water in the
di_spersi on gfu§h%)present i nvention can contain up to

u

7F W S0P UpT T 065 W . % or up to 60 w.% or up to
50[0027% of tdheltabiloenaoipoly podihasehadey fforttee in the

alrﬁreersrc]a%‘i:eiﬁx(f)enﬁl‘!j{ A tclaplgir?c R gt%r:lgrsli? EPEPG.L a%%gﬁali’lge bfsed on

am ont ¢ pol yur et nane di spersion | ncl udes a eas

W a¥gmagh capoleedterSpel y9fetdranas , | @hiphall cwpoUyedrerat

0 . .

| e&%ﬁzu%gt%ne/% ,Ofartol%%t 231 ﬁg’&feﬁ,ﬁ!%!ryﬁé%ﬂae@%an@? AT 5

of ¥ arni oni ¢ pol'yur et hane 1 n“"the aqueous anionic

paoiyesthanec dispehshen, i srareticrpoiywaprolacyamer al |

t ul - Cc t

. oé?@%ggﬁaﬁggz %ﬁd 8L %fl ke anfc%?}éiggﬁgm 5& rethanes.

dﬁgp rsion rtsel Zr t ¢:%§§tur 1 th the 51 e

ni Ir egenncbinid itiongmpodimant ,t enbanigwicalpodyupethane

| dideohah 1die ($RALhNG,L UIRASHE 2, LANB0! oBf 0N de

sutrfrcient water and ru esi stance, or causes the

di epesconl 1y s@ithingdberemdirappeon Gorporation under the
trade name WitcoBond®.
[0028] In alternate non-limiting embodiments, the aqueous
anionic polyurethane dispersion of the present invention can
contaln up to 70 wt.%, or up to 65 wt.%, or up to 60 wt.%, or
up to 50 wt.% of the anionic polyurethane. In further
alternate non-limiting embodiments, the agqueous anionic
polyurethane dispersion includes at least 1 wt.%, or at least
5 wt.%, or at least 10 wt.%, or at least 20 wt.% of the
anionic polyurethane. The amount of anionic polyurethane in
the agueoug anionic polyurethane dispersion is not critical.
In general, the amount should not be so much as to cause the
digpersion itself or the mixture with the nitrogen-containing
polymer to be unstable, or so little that the coating
composition cannot provide sufficient water and rub

resistance, or causes the dispersion itself to be unstable.



The ani oni c pol yuret hane can be present in the aqueous
ani oni ¢ pol yuret hane di spersion in any range of val ues
wo pwb0sisve of those stated above. [0029] The cBET/U81004/026892
pol yur et hane di spersion for use in the present
i nvention can include a wide variety of known
wat er di spersi bl e cationic pofyurethanes . Non-liniting
exanpl es can include but are not limted to those
cationic polyurethanes whi ch are commercially
avEid apient s RRICVERPEIE CHih&eaPFefetinder thReaqieris anionic

n%ﬁﬁq%ﬁ%ﬁﬁgﬁﬁuhls§@951@§,1ﬂN5 QQHQeVMf valaBd Weilkiive of

fornulatlons [[0030] The cationic pol yurethane can be
prigprgcedtBleY #M°Y8s net hods known in the art. United

St gfoe9 ] Pat enthe3 c4¥0o31d gH154k-a888nd e PeepasRtiN Rk an the
wat er di spersion of polyurethane which contains

s AICSEPp el GIFUTS 0 6AdetRG IS PhEipel \ARistKafe. kagm sgter-
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in which N-monoalkanol tertiary amine is reacted with alkylene
oxide in the presence of a strong acid to form a polyol salt,
which is further reacted with an excess amount of organic
polyisocyanate and chain extended with an active hydrogen-
containing compound.

[0031] In alternate non-limiting embodiments, the aqueous
cationic polyurethane dispersion for use in the present
invention can contain up to 70 wt.%, or uﬁ to 65 wt.%, or up
to 60 wt.%, or up to 50 wt.% of the cationic polyurethane. In
further alternate non-limiting embodiments, the agqueous
cationic polyurethane dispersion can include at least 1 wt.$%,
or at least 5 wt.%, or at least 10 wt.%, or at least 20 wt.%
of the cationic polyurethane. The amount of cationic
polyurethane in the aqueous cationic polyurethane dispersion

is not critical. In general, the amount should not be so much
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[0033] In alternate non-limiting embodiments, the aqueous
nonionic polyurethane dispersion for use in the present
invention can contain up to 70 wt.%, or up to 65 wt.%, or up
to 60 wt.%, or up to 50 wt.% of the nonionic polyurethane. In
further alternate non-limiting embodiments, the aqueous
nonionic polyurethane dispersion can include at least 1 wt.%,
or at least 5 wt.%, or at least 10 wt.%, or at least 20 wt.%
of the nonionic polyurethane. The amount of nonionic
polyurethane present in the aqueous nonionic polyurethane
dispersion is not critical. In general, the amount should not
be so much as to cause the dispersion itself or the mixture
with the nitrogen-containing polymer to be unstable, or so

little that the coating composition does not provide



di spersion is not critical. In general, the anmount
shoul d not be so nuch as to cause the dispersion
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[0036] A dye fizative is generally used to fix dyes to a
substrate to preclude the dyes from bleeding or migrating out
of the substrate when the substrate is contacted with water.
[0037] A known cationic nitrogen-containing polymer in
which at least a portion of the nitrogen atoms carry at least
a portion of a cationic charge within the above-mentioned pH
range of the coating composition, can be used in the present
invention as a dye fixative. Suitable cationic nitrogen-
containing polymers can include cationic polymers having one
or more monomer residues derived from one or more of the

following nitrogen-containing monomers:



or nore nononer residues derived fromone or nore of
the followi ng nitrogen-containing nononers:1 0 - CH =
WE2@sMR2B4R. 3 N> CH=C X" R3 - R H CH CH CH RACT/US2904/626892
C.HH CCH R3 wherein Rl represents independently for
each occurrence in each structure, Hor to C
aliphatic; R2 represents indepéfidently for each
structure a divalent |inking group selected fromCto
C al i phatic hydrocarbon, polyethyl ene glycol and
pol ypropyl ene glycol; Rre resenrglindependently for
each occurrence in each stfwertfke H, Cto C aliphatic
hydrocarbon or a residue fromthe&=xeaction of the
ni trogen with epichlorohydrin, is selected from -0-
or -NR4-, where R4 is Hor CH ;\and X is a halide or
methylsulfate .- 1 1 - [0038] Norr?imiting exanpl es of
ni trogen-containi ng nononergs_ok/Tesul ting nononer
residues for use in the presenq i nvention can include
di met hyl am noethyl (neth)acrylgate, |
(met h) acryl oyl bxyet hyl trinmethyl amoni um hal i des,
(et h) acryl oyl oxyet hyl trinethyVRénnDnium
met hyl sul fate, di methyl &Femoep¥opyl (neth)acryl ani de,
(meth) r am dopr opyl trinethyl\énﬂamiun1halides,
am noal kyl (meth)acryl am des m@ére the amne is
reacted wi th epichl orohydrin, N\,
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wherein R' represents independently for each occurrence in éach
structure, H or C; to C; aliphatic; R® represents independently
for each structure a divalent linking group selected from C, to
Cyo aliphatic hydrocarbon, polyethylene glycol and
polypropylene glycol; Ri represents independently for each
occurrence in each structure H, C; to C; aliphatic hydrocarbon
or a residue from the reaction of the nitrogen with
epichlorohydrin; Z is selected from -O- or -NR*-, where R* is H

or CH;; and X is a halide or methylsulfate.



(rmeth)acryl am dopropyl trimethyl amonium

met hyl sul fate, diallyl amne, nethyl diallyl am ne,
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non-limting enbodi ment, the nitrogencontaining

pol yners can contain additional nononmer residues . The
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[0040] Non-limiting examples of monomers that can be
copolymerized with the nitrogen-containing monomers include
(meth) acrylamide, n-alkyl (meth)acrylamides, (meth)acrylic
acid, alkyl esters of (meth)acrylate, glycol esters of
(meth)acrylic acid, polyethylene glycol esters of
(meth)acrylic acid, hydroxyalkyl (meth)acrylates, itaconic
acid, alkyl ethers of itaconic acid, maleic acid, mono- and
di-alkyl esters of maleic acid, maleic anhydride, maleimide,
aconitic acid, alkyl esters of aconitic acid, allyl alcohol
and alkyl ethers of allyl alcochol.
[0041] In alternate non-limiting embodiments, the nitrogen-
containing polymer can be a homopolymer of a nitrogen-
containing monomer, or a copolymer of one or more nitrogen-

containing monomers. In another embodiment, the nitrogen-
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[0044] In alternate non-limting
eysdicaeat s of the present invention, the aqueous
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or at least 1.0 mol%, or at least 2.5 mol%, or at least 5.0
mol% of the nitrogen-containing monomer. In further alternate
non-limiting embodiments, when the. amount of nitrogen-
containing monomer in the nitrogen-containing polymer is too
little, the nitrogen-containing polymer cannot provide
adequate dye fixative properties and a recorded ink image on
the coated substrate can lack sufficient water and rub
fastness properties.

[0043] The nitrogen-containing monomers can be present in
the nitrogen-containing polymer in any range of values
inclusive of those stated above. The additional polymerizable
ethylenically unsaturated monomers can be present in an amount
such that the total percentage is 100 mol%.

[0044] In alternate non-limiting embodiments of the present

invention, the aqueous solution of the nitrogen-containing
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solution of the nitrogen-containing polymer. The weight
percentages are based on the total weight of the ink jet
recordable subst;ate coating composition.
[0046] In a non-limiting embodiment of the present
invention, the coating composition of the present invention |
can include an acrylic polymer. The acrylic polymer can be
gselected from a wide variety of anionic, cationic and nonionic
acrylic polymers known to a person skilled in the art.
[0047] Non-limiting exampleé of suitable cationic acrylic
polymers can include but are not limited to polyacrylates,
polymethacrylates, polyacrylonitriles and polymers having

monomer types selected from the group consisting of

acrylonitrile, acrylic acid, acrylamide and mixtures thereof.
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r@ﬁe@ﬁ%‘é’f%.thﬁé‘o%? h q‘laﬁtﬁgrmaﬁ @ﬁ?gfeaﬂgng-?]ivrﬁntti ng
esradppedt s,Ndia iaationiexaaplysicf polipabilef atidsgornuse in
t present invention can-.have_a nunber .average . .
eGP S Platig B Se TSR T S Ve 87 1 80 B, wmien
orcafr 6mmadSlth tae 81560]uleil ifziom @90 seerdlids. agdiSte bnoduce
alternate non-limting e dinents .of the nt ...

"R/ ERERLE etk 8F € SR07 BT SRUBEr ot S gtne
caxpopileés ort caritkbtée usiel fengm 20r wsebinotis sitrOgpigg process

from 25 % %- -Ql 0 ! .9 6 . % of
3l FBelad bl Aol B cLAOM Aol ofh8) Shd .
wimedhyosohuiyh ketwhe ANMIBKIO Wt . % or from 30 w. % to

G%dW%S%bOf %ﬂygggginéé%'hon—limiting embodiments of the present
invention, the molar equivalent of butyl acrylate, methyl
methacrylate and 2- (tert-butylamino)ethyl methacrylate, can be
from 0.200 to 0.250 : 0.600 to 0.630 : 0.150 to 0.170,
respectively ; or from 2.19 to 0.621 to 0.160, respectively.
[0050] In further alternate non-limiting embodiments, the
cationic acrylic polymer for use in the present invention can
have a number average molecular weight of at least 1500 or
legs than 8000; or from 1500 to 8150, or £f£rom 2900 to 7125.
[0051] In alternate non-limiting embodiments of the present
invention, the ink jet recordable substrate coating
composition can include from 20 wt.% to 75 wt.%, or from 25
wt.% to 70 wt.%, or from 30 wt.% to 60 wt.% of aqueous
polyurethane dispersion; from 5 wt.% to 75 wt.%, or from 15

wt.% to 70 wt.%, or from 30 wt.% to 65 wt.% of aqueous



solution of the nitrogen-containing polynmer, and from

1 w.%to 75 wt.% or from20 wt.%to 60 w.% or from
WQ2008023%3 0 50 W . % of acrylic polyner. The weP@US2004/026892

percent ages are based on the total weight of the ink

jet recordabl e substrate coating conposition. [0052]

In another non-limting enbodi rent of the present

i nvention, water can be present with the

nltro en-containin% pol ymer, pol yurethane and acryllc

Aonvpe iR ef rPeRr GRRL NI I P lo@Tr | ARYi FROT dt W -

re@&fv@ab}w Substaake260@t INTLeOPRSi 4, ¥ ¢aBmhawesd s to 50
total resin solids_of from5 w.%to 35 w.% or from
5 Wit DPL02 oY WS RPLEISF r othS wgl%t%erﬁwg% ba&RPasrd on

t hend ebah1Wed G of the 1K jeet reeseigakl eusbbsifal®ating
coating conposition. In general, a total resin solids

t RRAMRCELESDR hi gh, can cause the viscosity of the
copjgs52g CONPOSH GineBhed hACIEAS €18y GdndddatnehBeof the present

resulting penetration of the coatin onposition to
Hélvﬁﬁlﬁég?atv@t@&n BB PesRTIIrEN Hé‘é,]ilg‘é*%? T RTgeRRT ntagning

tcﬁcﬂyml'e@$l]§l?lﬁﬁiﬁe@$lahba&ndi Sdrg0ibopol @@t . gaWﬁentxblﬁ:er is
viscosity of the atin osition to decrease suc
| HRCSERE, « eI e R ER P AT T IR o SEPREC L o e Lins
SLti‘tSrtproaﬁ_31@Ial’bahﬁhla@'SSatﬂiwald&&isﬁ.ﬂdso]hl’dsalotfefflames wt.% to 35
[imti ||;rets theV|sc:0|t of the_c |ng°
vfr}’posffoﬂgé‘é?B’ el 8352 H4m ¥500° c’%s “ygr Wite t‘f’ﬁ%
40&5@@5 oanchattdredsweighcpsf, the &bk Ijﬁa:streEBrd@Blal\ﬁwlbstrate

meas rred usin .Br ook{ i el d Vi r.at _25C. 3 ,
N & Turt ﬁomp%c:)% PP t|£ EI'ITE otalh &g coatSén 1&2°knat 15

c dmmmgho ncaf delweeptles esrntsqors\xem oD rthean.oam:hg] dcsomposition

\é%ngses cthamngtcghéc'ql s F%&&%r{eﬁ%glﬂg§n ofMtql% coating

varle 0 a person’s
Ncrmﬂpowtwug tex dimel esb@araUmclaudlee blﬂssarthanodefkwﬂd edIn

oottt Al el sabol s.oria Tehby | By 12 hNe. . DURNY! che

uéne, her s coatl
conmpeostty rpbfthteh GOptmmompwehtm@ rrcc alnecabs@e [ mmhu ¢gat the

Ot %&1@@9@ éﬁ§%r5¥ggﬁqg Mﬂhﬁgﬁﬁtiﬁgtdaetﬂ tsué%%%hte can be

Itives anlncu ut are not Iimte
suﬂrefsacthﬁmsdew@ﬁ asIlno&ﬂt@nn@,tecmmﬂmmjzlaﬁu gnpqdiments, the

aWHE&%§E£§ 5%“%h%wk52£iﬁ5”ébmposition can be less than 500 cps,

or less than 400 cps and at least 10 cps, or at least 25 cps
when measured using a Brookfield viscometer at 25°C.

[0053] In a further non-limiting embodiment, the coating
compogsition of the present invention can include a co-solvent.
Suitable co-solvents can include a wide variety known to a
person skilled in the art. Non-limiting examples can include
but are not limited to lower alkyl alcohols, n-
methylpyrrolidone, Dowanol PM, toluene, and glycol ethers.
[0054] The coating composition of the present invention can
algo include other additives typically known in the art. Such
additives can include but are not limited to surfacﬁants, such
ag nonionic, cationic, anionic, amphoteric and zwiterionic
surfactants; rheology modifiers, such as polyvinyl alcohols,

polyvinyl pyrrolidones, polyethylene oxides, polyacrylamides, .



surfactants; rheology nodifiers, such as pol yvinyl

al cohol s, polyvinyl pyrrolidones, polyethyl ene oxides,
w@eiogazasyd ami des ,- 1 6 - natural and synt het i BCYURRID4/026892

bi oci des, such as a blend of 5- chloro - 2-net hyl

-i4s-ot hi azoli ne on-e3- and 2-nethyl -

i sot hi azol i n- 3-one avallable'céﬁner0|ally by the trade

nane Kat hon, from Rohm and Haas Co.

2- hydroxypropylnethane thlosulfonate and

dindHivgear Batreteshelhe FUp Digoagent Suckugl asblend of 5-

U A 4op -add13ne1t Y B8ehiddSadieUmn pyd eplrosphateyl {40055]
The present invention is also directed to a nethod of

prigiariAgot e 3 0RS] BY 2+ BRI SBIBSE Ut vaty EBALfiRgle name

CQ{B%@l%ht | prom IRdh& BAA- kA48 tddg Q@Md@@&oppmewﬁous
sol ution of a nitrogen- cont ai ni ng pol ynmer can be

addE@sPAERREF 1aGiiEo s t PSR eI RERR (ﬁ EPYPORAT |gpents, such

angd hekanoin) igTi1bhBgt gPdO A TRBYH wh e/ @PhykbEaps! ymsr
can be_added. Sufficient m xing can _be 5§|ntal

dub93§t he JF PFERCRUCH IH4ECE Hofdgéen E§CW§tﬁﬂ@ method
CadE Ip&&phi:mg [t2R56hk Ther pfkseabbl & Vv@MdteateScoaniher
directed to a_nethod o{ coatln an_ink e%hrecordable

3

s SEPPSE E19%rh & Bt ABR 1 HE UdEs 'B“Jﬂ%dlé‘te ¢ qHyeeous
preiiudi 6g dﬂ1a m&tregeﬁemmnu#ihhegspﬁmyméateahauérqﬁdbdtaato an

surface _an b% tom surface, - progﬁp ng ﬁﬁﬂ
c SEHISRY S BApoit8H d Js%l??”&é&nabo SHONAF™ (257 A Bty iiAg
thmtmﬂamén@,cﬂnpesryltmlﬁdiy@brleaﬁtbammadsdrfa&mfﬁﬂblbhe

|k Jiet, recordaple, substrate, 1 0057)0 A var ety of, Jnk
] € e SubsS - the ar can euse

|rhdegepe@semhxmnvencamnreduata nonI|n1t|ng enbodi nent,

b
J et Ir ggrggellxtg %&% sc%rltgg :g%reacted to a

si c- base paper States
4rﬁﬁip64dfan¢t5p¢96n25QkdBScmeber®ﬂﬂkabhbshr@t@@dh@umethod

the present invention. [0058] In
angilégg%on Stg§S bpenbodlnent the ink jet

recor dabl e d@bspraVednana@elaknJ@WOﬁﬂp@dgbégbﬁﬂﬁaﬁeteﬁhaVing
”0”"r"§'t%9 surface and a bottom surface;

(b) providing the coating composition described
above; and
(¢) applying the coating composition to at least one
surface of the ink jet recordable substrate.
[0057] A variety of ink jet recordable substrate known in
the art can be used in the present invention. In a non-
limiting embodiment, the ink jet recordable substrate can
include a cellulosic-based paper. United States Patents
4,861,644 and 5,196,262 describe suitable microporous
substrates for use in the present invention.
[0058] In another non-limiting embodiment, the ink jet
recordable substrate can be a microporous substrate. A non-
limiting example of a suitable microporous substrate can
include an ink jet recordable substrate having a top surface
and a bottom and which includes: |

(a) a matrix comprising a polyolefin;



exanpl e of a suitable mcroporous substrate can

include an ink jet recordable substrate having a top
wa@bazs4and a bottom and which includes : (a)PEI/DsL004/626892

conprising a polyolefin;- 1 7 - (b) a particul ate

siliceous filler distributed throughout the matrix;

and (c) a network of pores whelédin the pores

constitute at | east 35 percent by volune of the

m croporous substrate. [0059] A wi de variety of
pol yol efphs RAsSHACEIR theidiceawe hfldsleﬁutil%lflhqtmdt gfroughout

to pol ygthyl-erexor nol ypropyl ene can be used in the
n cr opor ous substrate. In a non- limting enbodi nent,

the pol y@t FyPERECERPH@OFR| Waaret GhenBreet skt iRe at

pol yet hylene sBaybRgerd ynkh bl fifé oV It3e0Rk E¥oirle kEBStrate.
10 deciliters/gram and the pol ypropyl ene can be a

i near hi gh nol ecul ar wei ght pol ypropyl ene havi ng an

i Nfdagyi C Vi SGRY Yaolet) deahye16L0id inRWs/ 8k athe ASt such
used herein and the clains, "high nolecular weight"

AR §O8 WEVGIRC 50ePALES LSRR 5 RRIGROPBLSR? AR be

200 it0 t Be ORI o[19068) s raltel. Ngh Ca wo%pqsmwlﬁgan be
deternmined using a._varje % of conventjonal techni

HGHESPE e ot e PSLHCERY $1F (L BPaf nkiRSatt PRES| RO <Cular
leﬁ@jﬁﬁjtt Yol getigtiene Radily AxXtih@poheid AP dc@sieyof at least
conce tlon he reduced vi scositi or th hfrent ,

v LSt E ot vt pat Bhe R RSPar TSR <GP PR Lineer high
pohyidefian wassted @oﬂb@r@p&lﬁﬂﬁihaslﬂgsénlﬂnadlns1c viscosity
decahydr.ona hal e e to ich 0.2 nt by wei ght, ,
A apRRR e RIS G IR o, 88 RGP rslf 28 M clains,
netpient aneétettay lwedgher fASsRegi stwyidid a6§683gd IndBlecular
has b?ﬁpo§d9rmn h%ogegugﬁqx%l%ggsltles or the

it Vi §685i4%'83% ‘e pdl'yolefin are ascertained
frbﬂnaﬂélatlvEnun1$605|VL$npsﬂ$Wacaedbeudetéﬁmﬂhe@|uﬁ}n@na

E?Pﬁz%l%r%deo%bc?nventgilggnftteechr{ %ggl] QL3 C%%é eree-L% and in

regnan and
batshes ,clpdmes xnhrsmsuqte1sn05uaasu83@e¢ﬁﬂmm9ﬂd by @xﬂnﬂmelating

Oftéiy%rgiSEﬁEéHéygiigﬂbéﬁéEgé%UCEH éiéég§¥yi%s or the inherent
viscosities of several dilute solutions of the polyolefin
wherein the solvent is distilled decahydronaphthalene to which
0.2 percent by weight, 3,5-di-tert-butyl-4-
hydroxyhydrocinnamic acid, neopentanetetrayl ester [CAS
Registry No. 6683-19-8] has been added. The reduced
viscosities or the inherent viscosities of the polyolefin are
ascertained from relative viscosities obtained at 135°C using
an Ubbelchde No. 1 viscometer.

[0061] On a coating-free, printing ink free, impregnant-

) free, and pre-bonding basis, pores constitute at least 35
percent by volume of the microporous substrate. In alternate
non-limiting embodiments, the pores can constitute at least 60
percent by volume of the microporous substrate, or from 35
percent to about 80 percent, or from 60 percent to 75 percent

by volume of the microporous substrate.



non-limting enbodi nents, the pores can constitute at
| east 60 percent by volune of the m croporous
wGaaseEse, or from 35 percent to about 80 perRPENUS2004/026892
from60 percent to 75 percent by volune of the
m croporous substrate.- 1 8 - g0062] In alternate
non-limting enbodi nents, the $Pliceous particles can
be in the formof ultinate particles, aggregates of
i mate particles, or a combination of bhoth. A s used

he£%99% land i1 PHECEPAFFenonHeME BF1Y "SMRCGARERES , the siliceous

pasditaleess diﬁf @eS 1hotBEBE drnflicFCLet EnPY a6k €6184, aggregates
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saddidh &hﬁu@tw}fle:hofnaﬁé bLSﬁ amtdx@hbus | 1 IBI@QNNERE | Wy mpOr es
[ 0063 e,silice us articles are

é , arn d;&

fi 8%y S ?F/? déd. uﬁ\e e Ih@ln A arE i rcFeTFRS to 2

" fstrieﬂc}tdrynﬂmf inefhit Bndtte PalBX & heENdref eahd@mséﬁ t® B1euce
by, e n S e_scree

r et R | BT T Br o T BRouS (PP Engt eHmine or a
p&mﬂndlesrmuﬂuﬂ@eOﬁubsbsﬂunuibﬂyyiIﬁﬂﬂﬁddmﬁecﬁuﬁglﬁﬁﬂés
hefo@lsqyand i e a the term."substant.al.l

ede il e ofat SRR Ph b
répm@duedtﬁxﬁa@quiAsbm$aﬁnhazbuh|amd)ﬂn theat s ind)i Gmlnany-

r fo] a0 B/ p r 150 ter.a

A HITSLRO MR, R RS PR oBEP bl 15 Fisalhe on o
i tO0sokabi $igvwe egnedr. due to differences in partlcle

Siﬁﬁ64§tatelgfai9&§£ Q%dﬂ?ﬁi@ﬂmﬁ%%bg f A %esgilceous
or i

trace inpurities Iin the silica or ~absor
s@@ﬁﬁé@leﬂTﬂﬁnsbEu%ﬂb$Q%ﬂ&ﬂalﬁhelgﬁdhuhéecanAar@ﬂde@peadn and

OQnt%ﬁep$i th@hgaﬁégq ‘é%bgtgﬁfﬁg#%§sgﬁs£{ e” reﬁers to

neutrallty (I nity
gragﬁtféhowaﬂlg):a ?ﬁ@@cﬂl@ﬁl Bi ¥§/pmdu§|lbﬂ§aewinédrsgm

' %‘iﬁﬁ§f1t§£ §%e IIQJ? vﬁh@ﬂ %E\ﬁyréﬁges@ Sﬁlaéo)l%nbd:é%?%%ater

W ey- I nt érsci ence, , pp. 40-5
naéhahi h%Q inpp enbud¢¢mnﬁt aftEMpemHuumenbf 25°C. It is believed

that variations in solubility can be due to differences in
particle size, state of intermnal hydration and the presence of
trace impurities in the silica or absorbed on its surface.

The solubility of the silica can also depend on the pH of the
water. As pH increases from neutrality (i.e., pH of 7) to
alkalinity (i.e., pH greater than 9), the solubility of silica
can also increase. (See “The Chemistry of Silica”, R.K. Iler,
Wiley-Interscience, NY (1979), pp. 40-58.)

[0065] In a non-limiting embodiment of the present
invention, at least 90 percent by weight of the siliceous
particles used in preparing the microporous substrate can have
particle sizes in the range of from 5 to 40 micrometers. The
particle size can be determined by a variety of conventional
techniques. In present invention, a Model TaII Coulter

Multisizer Particle Size Analyzer (Coulter Electronics, Inc.)



i nvention, at |east 90 percent by weight of the
siliceous particles used in preparing the m croporous

W@ aesveEse can have particle sizes in the rangeCDUSInom6892
5to 40 microneters. The particle size can be
determined by a variety of conventional techniques. In
present invention, a Mdel Tail?Coulter Miltisizer
Particle Size Anal yzer (Coulter Electronics, Inc.)1 9
- was use, wherein prior to analysis by the Coulter
AT&S 2EF; VRErHin PEFOHale analyEdst oy tﬂ? FerbERS Anplyzer,

| s ihl el RS Is@liyted SRdmitioOmi GEHES | h MBLRERONT electrolyte
Scientific, Inc.) using a fourblade, 4. 445 centi neter
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demﬂﬁll||(NEdlEabkaoéi]ﬂdEBusaﬁbﬁﬁidkés bahCinclude a wide
di,at o
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silgltbm@feems pzarrthclwmlchmaef maﬂm:talnandil sgrithegic '
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i'ca can be usé genera | E CANhe
plaépmem i ldorbeni a@mmualqpebml Jscdamtm, oalmﬁlrm sdll bk egels,

”% al §ééé Eﬁlgﬁég aﬁmﬁ%'HOn %n %bggi ent gsilica and

icate ¢ be an al Ka nmet a esuc
s@élﬁMm:m 13p?otU§§§I an ssii liceate. paTJttelczl@ISd Cam abefusrehertzmh—
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aci ds, and carbon di |cat &/ aci
cﬁﬁliﬁ@m%b&gééedm aci d or base can be added to the

Subbﬁﬁfe/acﬁg general, silica can be prepared by combining an
aqueous solution of a soluble metal silicate with an acid.
The soluble metal silicate can be an alkali metal silicate
such as sodium or potassium silicate. The acid can be
selected from the group consisting of mineral acids, organic
acids, and carbon dioxide. The silicate/acid slurry can then
be aged. An acid or base can be added to the silicate/acid
slurry. The resultant silica particles can be separated from
the liquid portion of the mixture; the separated silica can be
washed with water; the wet silica product can be dried; and
the dried silica can be separated from residues of other
reaction products; using conventional washing, drying and
separating methods.

[0068] In a non-limiting embodiment, the siliceous

particles can be coated using the above-described coating



slurry. The resultant silica particles can be

separated fromthe liquid portion of the m xture, the
waeepanztsexl silica can be washed with water; thRCTHES2004/026892

silica product can be dried; and the dried silica can

be separated fromresidues of ot her reaction products;

usi ng conventional washing, dry¥Png and separating

nmethods . [0068] In a non-limting enbodi ment, the

siliceous particles can be coated using the
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kKnowfrddiehbe, afdl1oweQ069] dddiinke dusSt ad eSorRaheNbnal techniques
Aggllcatlons havi ng serial nunbers 09/636, 711;

I8 3fot %9?@%6 310; 09/636, 308; 09/ 636, 311 and
10{dp6D]114; vwhiseldseasss tRltleatCaphl N LNBORAT NSl

neth ds o [ rti i.ch sed
e R Lt R S e DL

, now&Aa3m|Bumgamﬂﬂmmmonmnls4 tdﬂ3cpaséiguﬂﬁubaesbbatﬂ@ys
fllkgr can CO%%%itUEE %8%% QOW or fr ? % é h
85% Tor -t 3nY 60% {6 80895 by W) gﬁflgo?l & RREFbpTOIRLCh may
Sdhstmaﬁeln[ﬂﬂglﬁebﬁna horedtiiont i ng enbodi ment, in
adﬁi o7@n to fhe sill OUEOIPT%'T%‘ES en%%%ﬁa”“ al L

er-insol ubl e nonsiTi ceous e partlc €S ‘can al so

kmpannaduﬂﬂter&ihﬁqapopofiﬂmexsabstce@&ilﬂunﬁ-Erumtﬂqﬁ;to 90%,

R N R A

partic es can 1ncl udé but are no
oﬂmmtpanrqu$omﬂd$ratﬁon oxi de, copper oxide, zinc

qdﬁ%&]a”t'WQP%.%éhdfimfﬁlﬂgoghﬁodﬂﬁgﬂ?sEﬁ aéﬁf@y6%ato the

81llceous particles, substantially water-insoluble non-
siliceous filler particles can also be used in the microporous
substrate. Non-limiting examples of such optional non-
giliceous filler particles can include but are not limited to
particles of titanium oxide, iron oxide, copper oxide, =zinc
oxide, antimony oxide, zirconia, magnesia, alumina, molybdenum
disulfide, zinc sulfide, barium sulfate, strontium sulfate,
calcium -carbonate, magnesium carbonate, magnesium hydroxide,
and finely divided substantially water-insoluble flame
retardant filler particles such as but not limited to
particles of ethylenebis (tetra-bromophthalimide),
octabromodiphenyl oxide, decabromodiphenyl oxide, and
ethylenebisdibromonorbornane dicarboximide.

[0072] In a non-limiting embodiment of the invention, the
substrate can be highly porous. The term “highly porous”

refers to a substrate having a porosity of not more than



di sul fide, zinc sulfide, bariumsulfate, strontium

sul fate, cal cium carbonate, magnesi um car bonate,
wOora@sesiswn hydr oxi de, and finely divided substeer/iUsiony026892

wat er-i nsoluble flane retardant filler particles such

as but not limted to particles_of

ethyIenebis(tetra-bronnphthaTiﬁ%de) ,

oct abr onodi phenyl oxi de, decabronodi phenyl oxi de, and

eth Ieneblsdlbronnnorbornane di carboximde . [0072] In
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[0073] In alternate non-limiting embodiments of the present
invention, the coated microporous substrate can have a
thickness of at least 0.1 mils, or from 0.5 to 100 mils, or
from 1 to 50 mils, or from 4 to 14 mils. In general, when the
coated microporous substrate has a thickness which exceeds the
aforementioned ranges, it may not feed properly through an ink
jet printer. In general, when the thickness of the coated
microporous substrate is less than the stated ranges, it may
not have sufficient strength for its intended use.
[0074] A wide variety of methods known in the art can be
used to at least partially apply the coating composition of
the present invention to the ink jet recordable substrate.
Non-limiting examples of suitable methods can include but are

not limited to flexography, spraying, air knife coating,
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PRLEI 88a10fnd REmBXELSTon. At least a portion of the excess
coating on the roller can be at least partially wiped-off by a
doctor blade and the coating can be deposited onto the
substrate as it passes between the engraved roller and a
pressure roller. Reverse gravure coating methods also can be
used. In this method, the coating composition can metered by
the engraving on a roller before being at least partially
wiped-off as in a conventional reverse roll coating process.
[0077] In a further non-limiting embodiment, a metering rod
can be used to at least partially apply the coating
composition. When a metering rod is used, at least a portion
of the excess of the coating can be deposited onto the
substrate as it passes over a bath roller. The wire-wound
metering rod, sometimes known as a Meyer Bar, allows the

desired quantity of the coating to remain on the substrate.
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be aﬁ)p ied nore than one tine. In this
embodiment, the applied coating can be at least partially
dried between coating applications.
[0081] When the coating composition is applied to a
microporous substrate, the coating composition can at least
partially penetrate into the substrate. Penetration of the
coating into the microporous substrate can improve the ink jet
print quality on the coated substrate. In alternate non-
limiting embodiments, the coating can penetrate into at least
the first one (1) micron, or at least the first ten (10)
microns, or at least the first twenty (20) microns or at least
the first thirty (30) microns of the microporous substrate.
[0082] The present invention is also directed to a coated
microporous substrate. The coated microporous substrate can
include at least one coated surface. The surface can be

coated with the aforementioned coating compositions using the

above-described coating techniques.
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recordable substrate into multilayer articles of the presept
invention or following the assembly of such multilayer
articles.

[0086] In the present invention, the substantially water-
resistant, at least partially coated, ink jet recordable
substrate can be connected to at least one substantially
nonporous material. As used herein and the claims, the term
wconnected to” means to link together or place in relationship
either directly, or indirectly by one or more intervening
materials. As used herein and the claims, the term
wgubstantially nonporous material” refers to a material which
is generally impervious to the passage of liquid, gas, and
bacteria. On a macroscopic scale, a substantially nonporous
material exhibits few if any pores. As used herein and the

claims, the term “pore(s)” refers to a minute opening(s)
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[0088] Non-limiting examples of suitable thermoplastic
polymeric materials can include but are not limited to
polyethylene, high densiﬁy polyethylene, low density
polyethylene, polypropylene, poly(vinyl chloride), saran,
polystyrene, high' impact polystyrene, nylons, polyesters such
as poly(ethylene tereﬁhthalate), copolymers of ethylené and
acrylic acid, copolymers of ethylene and methacrylic acid, and
mixtures thereof. In further alternate non-limiting
embodiments, all or a portion of the carboxyl groups of
carboxyl-containing copolymers can be neutralized with sodium,
zinc, or the like. A non-limiting example of a metalized
thermoplastic polymeric material can be aluminized

poly(ethylene terephthalate).



[0087] As used herein and the clains, the term
"t hernopl astic polyner"” refers to a polyner that can
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properties upon cooling. The term "thernoset polyner”

as used herein and the clains refers to a polyner that
solidifies or sets on heating &Ad"cannot be re-nelted.
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substrate can be fusion bonded to at least one layer of a
substantially nonporous material. The ink jet recordable
substrate generally comprises opposed major surfaces which are
characteristic of sheets, films, foils, and plates. The
resulting multilayer article can comprise one layer or more
than one layer of the ink jet recordable substrate, and one
layer or more than one layer of the substantially nonporous
material. In a non-limiting embodiment, at least one exterior
layer can be the ink jet recordable substrate. 1In an
alternate non-limiting embodiment, the ink jet recordable
substrate can be a microporous substrate.

[0093] In a non-limiting embodiment, the multilayer article
of the present invention can be produced by fusion bonding in
the absence of an adhesive. Fusion bonding can be
accomplished using conventional techniques such as sealing

through use of heated rollers, heated bars, heated plates,
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sheets of nonporous substrate can be extruded and
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standard heat sealing equipment which is known in the art. 1Im
a non—limiting embodiment, the ink jet recordable substrate
can be inserted in conjunction with a substantially nonporous
material which can be a thermoplastic and/or thermoset
polymer. Heat and/or pressure can be applied to the
substrate/polymer construction for a period of time. The
amount of heat and/or pressure and length of time can vary
widely. In general, the temperature, pressure and time are
selected such that the substrate and polymer can be at least
partially connected together to form a multilayer article. 1In
a non-limiting embodiment, the temperature can be within the
range of from 100°F to 400°F. In another non-limiting
embodiment, the pressure can be within the range of from 5 psi
to 250 psi. In a further non-limiting embodiment, the time

period can range from one (1) second to thirty (30) minutes.
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standar debead &e&lmeg St Qige%t\/\ﬁb’@mlnﬁtléa()% tmiAdie (30)
art. In a non-limting enbodi nent, the ink j
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pregdurté c3n %ﬁ?%ﬁépFP%dt??§%q?ep§aB% Frifse Phof hRefubstrate

CQﬂﬁhﬁMCtlon for a period of time . The anount of heat
pressure and Ien th of can v ry widely. In

ﬂ‘{e‘%’é‘l t he't M@Pa&% ing 85@’835“ ﬁes‘é?%tantlally
sahﬁ@kﬁdusUﬁitéﬂmau bhﬁIﬁyﬁﬁﬂﬁﬂﬁﬁyﬂndﬂmﬁhﬂﬁer can be at
| egst. partially connected to forma ,
Qe yer ot e PER FHTE Hh R PRI enBBdr Herict Frgoraable
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n anot . ngn limtin
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andﬂﬁﬁbyﬁﬁwcxﬁiwadaey1V¢$uanﬁ:neﬁgth is generally such
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strate alon n-a non- |n1t|n
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ri-d I t
O B L9 b 200 VL Geed) 19 gk e
|mw§ﬁgp@h,gah1§ecap begkitscontinuously at least partially

connected to the substantially nonporous material. Non-
limiting examples of discontinuous bonds can include bonding
areas in the form of one or more spots, patches, strips,
stripes, chevrons, undulating stripes, zigzag stripes, open-
curved stripes, closed-curved stripes, irregular areas, and
the like. In alternate non-limiting embodiments, when patterns
of bonds are present, they can be random, repetitive, or a
combination of both.

[0098j In another non-limiting embodiment, an ink jet
recordable substrate can be at least partially connected to a
substantially nonporous material in the presence of an
adhesive. The adhesive for use in the present invention can
be selected from a wide variety of adhesives known in the art.
Suitable adhesives can include those having a sufficient

molecular weight and viscosity such that the adhesive will not



partially connected to a nonporous substrate such as

pol yet hyl ene and pol ypropyl ene by heat sealing in the
wa@ab®enzs4df an extrinsic adhesive. The resul t aPCT/US00026892

bond can be sufficiently strong which is surprising

i nasmuch as the lam nation of materials to polyol efins

is typically difficult unless 3Becial adhesives are

used. [0097] In alternate non-limting enbodinments,

the ink jet recordable substrate can be substantially

covtlistaouspylatmiczase pake e [spbebaneitldy pPeneheate the ink

supst %tcbéhgmenmgwg@e Matyeld @k i oRl of tpes@BrBeion of the
di'sconti nuous y | east partially connected to the

sutdhesiveal pyo rFéWpéPBEEr?ﬁaﬂ g Fedusg rﬂhemtﬁphgand bond
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areas in the formof one or nore spots, patches,

stadhesivesr fpedisec hByERROTancaEl ARYoRF 90 CpBsingluimput are

sthddPasmifpgns p%lle‘?ﬂ)élﬁta(dél%&e chosdieaur Yads styd1BRS nyl
irregul ar areas, and the like I'n alternate
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Presfinlini hfeydrHe¥ivis, I ahdofibbeePebhtd MBngOkdResives. In
conbi nati on of _hot h. %0098] In another non-limtin
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material _in the ence of an adhes
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\Mddaﬂﬂngz 9 - substantlally mgrate |nto or
tiall trat Kk dapl
SR o Vg BEPBRE b baRBETAR| BiF GToho-BnrE ve
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acrylics, epoxi VT Enecont S1 VESs,
anthuqJbbendaxﬂﬂpapneaglmaﬂﬁﬂurpmsntln Heat and/or pressure can

be applied to the substrate/adhesive/material construction for
a period of time. The amount of heat and/or pressure and
length of time can vary widely. In general, the temperature,
pressure and time are selected such that the substrate and
substantially nonporous material can be at least partially
connected together to form a multi-layer article. In a non-
limiting embodiment, the temperature can be within the range
of from 100°F to 400°F. In another non-limiting embodiment,
the pressure can be within the range of from 5 psi to 250 psi.
In still another non-limiting embodiment, the period of time
can be in the range of from one (1) second to thirty (30)
minutes. The multilayer article then can be cooled under
pressure for a time beriod, such as thirty (30) minutes.
Although the strength of the bond formed between the ink jet

recordable substrate and the substantially nonporous material



alternate non-limting enbodi nents, the adhesive can

be applied to the substrate, or to the substantially
wooepoesus material, or to both the substrate BCMUS19684/026892

substantially nonporous material. In a further

non-limting enbodi ment, the adhesive can be

i ntroduced via the use of a tiélcarrier coating.

[ 0099] The process of bonding the substrate and

substantial |l y nonporous material in the presence_of an

adtresiveEYe abh® Loac & ApPeRAEd liys shgh at Redr itét §xepeds the

conyenhicopabpdAchAI geesnknawthacthgigid.. In a
non-limting enbodi nent, the
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t hedbogidnehe, cdad edbatdere prags dbar pldosd dantbnmehpandled cavity
such thirty .(30 I nut es. t hough t he strength of
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Irbélgﬁ EE§§€Qﬁﬁt9g19§ ééhﬂé&%eab§8§%éher to form a multi-layer

article. A typical temperature can be within the range of

from 100°F to 400°F. In a non-limiting embodiment, wherein the
polymer comprises a thermoplastic polymer, the
substrate/polymer construction can be heated to a temperature
that equals or exceeds the melt temperature of the
thermoplastic polymer. In another non-limiting embodiment,
wherein the thermoplastic polymer can be amorphous, the
substrate polymer construction can be heated to a temperature
that equals or exceeds the Vicét temperature. In still
another non-limiting embodiment, wherein the polymer comprises
a thermoset polymer, the temperature can be below the curing
or crosslinking temperature of the polymer. A typical
pressure can be within the range of from 5 psi to 250 psi, and

a typical period of time can be in the range of from one (1)



of a substantially nonporous material, such as but not
limted to a thernoplastic and/ r thernoset polyner.

wo poogeessenl , the ink jet recordabl e substrat e PEnUR®04/026892
inserted into standard nol ding equi pnent. In a non
-limting enbodi ment, a thernnglastic and/ or thernoset
pol ymer can be introduced onto the substrate and then
the substrate/polymer construction can be inserted
into the nold_cavi In, anot her _non-|initing
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ARGy A8 I AN YOESEHIT & FBetfrsion of the mold cavity.
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CaRsbiuabl &Ns it rice heatiald Leedeh€MB/RALYLE ctzgﬂ.@tvary widely
/ ﬂ%%JS or exceeds the nelt tenperature of the

FOPTBS L 561 §HRt C3H OBnBE heFe norfA PrpeRngimiting
emﬂﬁm@ﬁt Wier ehR {&e ddeerfaapl @sdirztRak¥NBin G 28m 5 to

agg Eh (gg substrate polyner construction can be
b B4 1E ot nperature that equals or exceeds the

VTEQEOBBnpeHmtgéﬁerdIl e|huaﬂﬁﬂéyﬁi AeRitl&di e present
enbodi rein mer conprises a thernpset
aPYRBF Lot i BpBrar e SN BB PR ERGEE 71 Mg 1Gss and
‘crlamshankmm@xtoeﬂﬁef@é Wrewaf ihhehealntrerhiéh tfdlede but are
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B e IR IO ——
g@ﬁétalamanhﬂingedam@/dfoudeGm@ﬂamﬂhatHEgnold cavity.
ZFE?IO%P a %hagdﬁgn 11m1 8 groczﬂeht gﬁéf“t?%”ééé%?ﬂgs
known in the art can be used in conjunction with the substrate
and the substantially nonporous material.
[00104] In another non-limiting embodiment, a friction-
reducing coating composition can be at least partially applied
to at least one of the ink jet recordable substrate and the
substantially nonporous material. In a further non-limiting
embodiment, the friction-reducing coating composition can
comprise at least one lubricant and at least one resin. There
are a wide variety of lubricants and resins known to the
skilled artisan that can be used.
[00105] Non-limiting examples of such suitable lubricants
can include but are not limited to natural and synthetic
waxes, natural and synthetic oils, polypropylene waxes,

polyethylene waxes, silicone oils and waxes, polyesters,



sheet can be re-shaped into a three-di nensi ona

article. [00101] In a non-limting enbodi nent of the
w@e@sors43 nvention, the ink jet recordabl e subBCT/EHSE04/026892

can conprise Teslin(r) which is comercially available

from PPG I ndustries, Incorporated in Pittsburgh, PA

The thickness of the ink jet” rédordable substrate of

the present invention can vary w dely depending on the

application or use. In a non-linmting enmbodinent, the
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avallable from Wikoff Industrles, Incorporated, as poly board

aqua coat products.

[00108] Not intending to be bound by any particular theory,
it is believed that the molecules of the resin compénent of
the friction-reducing coating can be at least partially
interconnected or interlinked with the ink jet recordable
substrate and/or the substantially nonporous material, such
that the silicone can be essentially fixed to the surface of
said substrate and/or said material. In a non-limiting
embodiment, the molecules of a thermoplastic resin component
can be at least partially interconnected by fusion to the ink
jet recordable substrate and/or the substantially nonporous
material. In another non-limiting embodiment, the molecules
of a thermoset resin component can be at least partially
interlinked by crosslinking to the ink jet recordable

substrate and/or the substantially nonporous material.



In a non -limting enbodi nent, the lubricant for use

in the present invention can include polysiloxanes,
wG@owkh/ozas4but not limted to silicone. [00106] PCT/US2004/026892

Non-limting exanples of suitable resins can include

but are not limted to polyurethanes, polyesters,

pol yvi nyl acetates, polyvinyl éPcohoIs epoxi es,

pol yam des, polyanines pol yal kyl enes, pol ypropyl enes,

poI et hyl enes, pol yacrylics, polyacrylates ,
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ﬁﬁgﬁgﬁéyo?l%ﬁ% lFr|%Qhon%?édu0|ng coating can be at
I et 1par ti atd y lnnheitnm]me:gt edbodingiter khakeeh o itdm - tch&ucing

in recor dabl.e_substr nd/or t bst ant.i al |
noér%ﬁ‘]ct):feto st € erQa - g%%hbet Rat "f?"ﬁ 3 l&ng Ye n]bl §d th at
e§§@ﬁtlahéy0ﬁltb®dlnb jéﬁanamptdebl®fsuhmuia56bsmdzﬂhe

j i ng_enbodi nment
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crosslin nk jet record e su
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recordable substrate can be used for application of the
friction-reducing coating composition to the ink jet
recordable substrate and/ér the substantially nonporous
material.

[00111] The amount of the substantially dry friction-
reducing coating applied to the substrate/material, or “coat
weight”, is typically measured as coating weight per coated
area. The coat weight can vary widely. 1In alternate non-
limiting embodiments, the coat weight of the substantially dry
friction-reducing coating can be at least 0.1 gram per square
meter, or from greater than 0 to 50 gramg per square meter, or
from 1 gram per square meter to 15 grams per sguare meter.
[00112] In a non-limiting embodiment, the multilayer article

of the present invention can include a 10 mil thick sheet of

Teslin® comprising a essentially water-resistant coating



[00109] In a further non-limting enbodi nent, the
friction - reducing coating conposition can conprise
wowiosn2@msl/ or an organi ¢ solvent . A wi de variBCHUS$004/026892
organi c solvents known to the skilled artisan can be
used. Non-limting exanples of such suitable organic
sol vents can include but are ndt Timted to N met hyl
pyrrol i done (NMP), net hyI et hyl ketone (I\/EK)I I acelt one,
di et et her, tol uene, wanol PM , But Cel | osol ve,:
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a non-limting enbodi nent e 'ayer art
materials can include ferrous ox1de” iron oxide, and mixtures

thereof. In a non-limiting embodiment, the oxide particles
can be present in a slurry formulation.

[00115] Suitable magnetizable materials for use in the
present invention can include those known in the art which
demonstrate performance characteristics such as but not
limited to the ability to be encoded with sufficient ease,
ability to encode a sufficient amount of information, and
ability to be erased with sufficient resistance. 1In a non-
limiting embodiment, the amount of information encoded onto
the magnetizable material can be referred to as the number of
stages or tracks. The number of stages or tracks can vary.
In alternate non-limiting embodiments, the magnetizable
material for use in the present invention can have at least
one (1) track, or not more than six (6) tracks, or from three

(3) to four (4) tracks.
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of the present invention can include a 10 m | thick
sheet of Teslin(r) conprising a essentially
WOWR10810235¢x1 St ant coating- 3 4 - conposition, apdDURI004/026892
sheet of polyvinylchloride, a 10 ml| thick sheet of
polyvinylchloride, and a 2 m| thick sheet of
pol yvi nyl chl ori de conprising a3Priction-reduci ng
coating conposition. In a further non-limting
enbodi ment, the friction -reducing coating conposition
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CHLMRABY: Non-limiting examples of carrier materials can
include but are not limited to PET, polyester and combinations
thereof. Non-limiting examples of suitable adhesive materialg
can include but are not limited to those recited herein.
[00119] In another non-limiting embodiment, the protective
material can be at least partially connected to the
magnetizable material, the magnetizable material can be at
least partially connected to the carrier material, and the
carrier material can be at least partially connected to the
adhesive material.

[00120] In alternate non-limiting embodiments, the
magnetizable material can be at least paftially connected to
an ink jet recordable substrate and/or at least one
substantially nonporous material. Non-limiting examples of

ink jet recordable substrates can include but are not limited



In alternate non-limting enbodi nents, the

magneti zable material for use in the present invention
w@2awszse3 at | east one (1) track, or not nore PCEHOSEDK026892

(6) tracks, or fromthree (3) to four (4) tracks.35 -

[00116] In a non-limting enbodi nent, the resistance

to erasure can be referred to 88 “coercivity" . n

general, the higher the coercivity value, the greater

the resistance to_erasure. The coercivity value can

vary thogeaPF s YnbRF red it edRbodiheéntien - peiting

nMegneidizalt e il ahikalef OFe disRablet Beodtvasentahnyent i on
can, have a coercivity of at |east 200, or not nore .
t HEFI5008°U8 rSUsrP5005 ! Z506108f PFOMOLEAYt 52aTRst herein.
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mat er 1 al | e carrier terral can
pa@egitapl iy cenmmected weinchen adhesive material. Non-limiting

examples of suitable adhesive materials can include but are
not limited to a wide variety of adhesives known to the
skilled artisan, such as but not limited to those previously
recited herein. In a non-limiting embodiment, the adhesive
material can be selected from thermal- or pressure-sensitive
adhesives.

[00122] In a further non-limiting embodiment, the
magnetizable material can be at least partially connected to
the adhesive material, and the adhesive material can be at
least partially connected to a surface of the microporous
substrate and/or at least one substantially nonporous
material.

[00123] In alternate non-limiting embodiments, the
magnetizable material can be at least partially connected to a

microporous substrate and/or at least one substantially



adhesive material . [00120] In alternate non-limting
enbodi nents, the magnetizable material can be at | east

w@asosizdsky connected to an ink jet recordabl e BCES2084/626892
and/ r at |east one substantially nonporous material.
Non-limting exanples of ink jet recordable substrates
can include but are not limted? 3 6 - to those
previously recited herein. In a non-limting

enbodi nent, the ink jet recordabl e substrate can be a
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non-11mting enbodi ment, the
nonporous material. In alternate non-limiting embodiments,
the substantially water-resistant coating composition can be
at least partially applied to at least one of the magnetizable
material, the microporous substrate and the substantially
nonporous material. In still a further non-limiting
embodiment, the substantially water-resistant coating
composition can include that which is recited herein.
[00126] In a non-limiting embodiment, a friction reducing
coating composition can be at least partially applied to the
magnetizable material. In alternate non-limiting embodiments,
the coating can be at least partially applied to the
magnetizable material either prior to or following at least
partially connecting the magnetizable material to a
micorporous substrate or a substantially nonporous material.
In a further non-limiting embodiment, an adhesive material can

be at least partially applied to the uncoated surface of the



magneti zabl e material can be at |east partially

connected to the adhesive material, and the adhesive
wOorai0s/023h3 can be at | east partially connected POI/ES2004/026892

surface of the m croporous substrate and/or at | east

one substantially nonporous material . [00123] In

alternate non-limiting enbodi mfAts, the magnetizable

material can be at |east partially connected to a

m cropor.ous_substrate and/or at |east one
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further non-limting enbodi nment, e substantially
weEUPEE pBEi &t lah ospar Py material can be at least partially

connected to a third substantially nonporous material; said
third substantially nonporous material can include a
magnetizable material. In a further non-limiting embodiment,
the microporous substrate and/or substantially nonporous
materials can be at least partially connected using an
adhesive material which can be at least partially applied to
at least one surface of the substrate and/or materials.

[00129] In another non-limiting embodiment, a release liner
can be at least partially connected to at least one surface of
the multilayer article of the present invention. The release
liner can function as a barrier to essentially prevent or
minimize damage of the article during the manufacture process.
In a non-limiting embodiment, a coating residue can be
deposited on the stainless steel equipment during the

lamination process as a result of print-off. Deposition of



conposition can include that which is recited herein.
[00126] In a non-limting enbodinent, a friction

WO e@8/0233¢3 coati ng conposition can be at | east PEr/Usmbd/§26892
applied to the magneti zable material. In alternate
non-limting enbodi nents, the _coating can be at |east
partially applied to the rragnét9i Zable material either
prior to or following at |east partially connecting
the magneti zable material to a m co;gorous si%bs%r ate . 1
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at least partially applied_to the uncoated surface
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include a mcroporous substrate at least partially
cGfifiScted to a first subst antially nonporous naterial;
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meipmet & zetekadaesciale- In a further non-limting

em%%qgﬂ?nt' In another non-limiting émbodiment, the microporous

. substrate can be at least partially comnnected to the
substantially nonporoﬁs material in the absence of an adhesive
material. In another non-limiting embodiment, the
substantially nonporous material can be at least partially
connected to another substantially nonporous material in the
abgsence of an adhesive material.
[00133] TIn another non-limiting embodiment, the multilayer
article of the present invention can include a data
transmittance/storage device. Such devices can vary widely.
suitable devices for use in the present invention can include
those known in the art. In a non-limiting embodiment, the
device can include an antenna, electronic chip and/or other
related circuitry. In a further embodiment, the device can

include a carrier material. The carrier material can be



the m croporous substrate and/or substantially
nonporous materials can be at |east partially

w@ovsezIsesl usi ng an adhesi ve material whi ch caPChESHED4/026892
| east partially applied to at | east one surface of the
substrate and/or materials . [00129] In another
non-1imting enbodi ment, a tel*®ase liner can be at
| east partially connected to at |east one surface of
the multilayer article of the pragsent venti qn.
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anot her non-11mting enpbodi nent, the m croporous
substrate, a data transmittance/storage device, and at least
one substantially nonporous material. The ink jet recordable
gsubstrate can be selected from a wide varietyi of such
materials known in the art. Suitable non-limiting examples
can include those previously described herein. In a non-
limiting embodiment, the ink jet recordable substrate can be a
microporous substrate such as those previously recited herein.
In a further non-limiting embodiment, the ink jet recordable
substrate can be Teslin® printing sheet which is commercially
available from PPG Industries, Incorporated. As previously
described herein, the ink jet recordable substrate can be at
least partially coated on at least one surface or uncoated.
Suitable coating compositions can include those previously
described herein. In a non-limiting embodiment, a
substantially water-resistant coating cowposition can be at

least partially applied to the ink jet recordable substrate.



substrate can be at |east partially connected to the

substantially nonporous material in the absence of an
w@eivems2ises material . I n another non-limting enpOOUS®NL/(026892

t he substantially nonporous material can be at | east

partially connected to another substantially nonporous

material in the absence of an &dhesive materi al

[00133] In another non-limting enbodi nent, the

multilayer article of the present invention can
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p I%wggggfyhg%%gﬁﬁf Q$ 11351 In a non -linit ing

odi nen ayer article of the present
|d@@ﬁ§$bn cdm enotiele rem-lAkifing rebodibhe, the barrier

material can have at least one surface at least partially
coated with a coating composition. Suitable coating
compositions can include those previously described herein.

In a non-limiting embodiment, a friction-reducing coating
composition can be at least partially applied to the barrier
material.

[00139] In a non-limiting embodiment, the multilayer article
with magnetizable material or with a transmittance/storage
device, can have a thickness that varies widely. 1In alternate
non-limiting embodiments, the thickness of the article can be
at least 10 mils, or less than 60 mils, or from 30 to 50 mils.
[00140] The multilayer article with magnetizable material or
with a data transmittance/storage device can be useful in a
wide variety of applications. In alternate non-limiting

embodiments, it can be used in applications related to



substrate, a data transm ttance/ storage device, and at
| east one substantially nonporous material. The ink
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variety of such materials known in the art. Suitable
non-limting exanples can include those previously
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Srlidd at edtea ™ EF W BUSHF LGS cPT HtP REPEFRC YPRETTARD has

J efarfye @ﬁﬂda@i'ﬁecﬁ sk i€ GHMbBUAt ndeaSimiRadt t&ldaskets,
coatejsjr on at e]ta,st one surfac uncoat ed. . Sui t abl e

G BB Lien S CHF 1 (7T TTe PRUSE T SUPBLETSFe
destisitbedebef®@t penl And NON-dreRtihyag m&ﬁ@OdpﬁEﬂicthrly

subst ntially water-resistan atln sition can
%pg\gstpa%sa? 1t PRPFyCRBPIS 50{3% ﬁ'n nﬁgt coverings, and
r emmdabbeusttﬁ),stamﬂt gedld of ﬂo@@éBﬁ:}bﬂ'&@a&wgé@nt ially
era nbes ted. froma w vari
CorRdRts M L AT (22808 0 T2kt l® SREIEn can
ndre— hiseEtii ngozempbespcnﬁe sifbskantataldy omompemmlts_/mg the

tgn‘s_lacffy 13| 898%& rh?asc%n,gogv' 0“3% d‘ESC” be4 ne

h er el [ nent’
SHwdsaRtt 81y momporows mm:teenaal un:a:ud)@ropertles of the

pQ.Jll%\éltggk&h%IB:[‘fl %% 'ﬁ?e Ry ?(Vljggsl”gc dsa% g l‘te:c[ Q:Ie can be
he su al nonporous-materra can FSast
paietcpalatydcwa:the@ varbety edsmebheds uirfdediog m@mtedlmlted
Syit.ab i S

o B RPN OISl R £ LG N0 nnsas,
emsaatipat , 9reviuriec Pt rk-imad ud rhige e catiinkgngonposi t i on

can herah hée?g&tapagetgrmtm%ppgh : e to%ep§%@t 'tﬁghxal

nonpor ous materi a 0013/ 'In a furt Im ti
erFodreRtPrithd ngat and rereRnt Paieleins.or Rgeori/inge ceanalso

be patukgast RALL agwlaclq@nsggiﬂglw 4 @sneeéréle multilayer

mat eri al using an adhesive naterial . w de variety
ofcogtiipabte %é@kv@%@@@ﬁdﬁ%lewhﬁeﬁéasvm normal coating

aaelthleagleqbﬁ{ enkpRULA thE gllerdONthtMiti A% properties
exa es
that an ink jet recordable substrate can impart on a

substantially nonporous material include, but are not limited
to one or more of: improved surface energy, increased
porosity, decreased perosity, increased bond strength of post
coat layer, and modification of the polymer’s surface texture
or pattermn.

[00143] Polymer processing techniques are disclosed in U.S.
Patent No. 4,892,779.

[00144] The present invention is more particularly described
in the following examples, which are intended to be
illustrative only, since numerous modifications and variations
therein will be apparent to those skilled in the art. Unless
otherwise specified, all parts and percentages are by weight

and all references to water are meant to be deionized water.



i ncl ude those adhesive materials and nethods of

application previously described herein. [00138] In
w@ewshzs4hon-1imting enbodi ment, the barrier PCT/US2004/026892

material can have at |east one surface at | east

partially coated with a coatin% conposition. Suitable

coati ng conpositions can i ncl dde t hose previ ously

descri bed herein. In a non-limting enbodi nent, a

friction-reducing coating conposition can be at | east

partially applied to the barrier material . [00139] In

a non-limting enbodi ment, ekhermed ti |l ayer article wth

magneti zable material or with a transm ttance/ storage

dE¥e®RLle cdan have a thickness that varies widely. In

alipg{ ot € N@ANcbhvidd RGmPEBDEL dTERLES tht heréddrakiasenoion was

the article can be at, least 10 mls, or less than 60 ..

nPrepakd Yo RL3Bt1R 56 /i P&t Ojtf(?ﬂﬁ]‘te?ﬁ\em%ﬁﬁnﬁla%ger high

abhb&d nisitny ;mgneaﬂ Zﬁrgkﬁ_eﬂatreibiead, ar GW% 5? soldasaby weight

transm ttance/ storage, .devi ce can-be useful. in_a.wde

VEPT Y HOLYPERFRAT cﬂﬁ??erﬁl%ﬁt%ﬁ#$ a Engw?:%ﬁ%dﬁggame

e W odbmmni®s 231t atall A1 eusedn i Crayptionc abipmsatrienat 8deenwich,

to42 - securi ccess, .access-cantrol ., dat g
aﬁama%‘f%lcﬂtan%‘i ?t%?ﬁ%ceso.lléﬁ 211° é_"rrﬁlt‘?l% Zatrr%g feea
aebhel £ 3% tdod ips dsenteiighv esdlwrnidmasfmanyolrehiviar petne
uses including but. not l.imt k , hi P
a§§%ﬁ‘bﬁ”c§e“él%hsigﬁﬁgﬁ,‘l%raoﬁlgg rg%r&?%t(% glél% %%bg%ga%%slﬁ% ndfle cinFix
subBsby adesckhanspencebi & Ak . dkaw kg eldap@ermany, was diluted

(particwl arly mayiti p , S

S8LE ALt T ks BB ok o,
br¢atbad| enipadkagebyucdang] difrerailoni | ayerth rigrerefwas
t e, DE epent; o Q&{gﬂ&&.ﬂ §2Np R0 S el stk Al L 1en RILRISE Qletic
decorating or 1dentifying the substantially rionporous
matedi @b ,5 ar H OpArt iMg totéheresuibstaiidal ¢f thenpdrowss was

material uni que properties of the substrate surfa

THe>F n&k2§ et'tq“er &¢8 Eﬂ%\%ﬁ’é ogugg? rrgat%:ug an "bé %ée cdrated %\%a%lﬁred
auxand i yrfokteehadsi ddvaeud ngRWUt spdhdle me ed ,t et 50 rpm
oggéegéléthographic printing, flexographic printing,

Examples 2-5

[00146] A coating composition was prepared as described in
Example 1 and applied to Teslin® microporous substrates. Two
subgtrates (Examples 2 and 4) were coated using a metering
bar. A metering bar was placed 1 - 2 inches above the Teslin®
sheet, parallel to the top edge. A 10 - 20 ml guantity of
coating was drawn into a disposable plastic syringe. The
coating was deposited as a bead strip (approximately 1/8 -
inches wide) directly next to and touching the metering bar.
The bar was drawn completely across the sheet of Teslin®,
attempting a continuous/constant rate. The resultant wet sheet
was placed in a forced air oven, secured and dried at 95°C for
2 minutes. The dried sheet was removed from the oven and the
same coating procedure was repeated on the opposite side of

the sheet. The sgheet was then printed and tested. For coating



pai nting, gravure printing, inkjet printing,
el ect rophot ographic printing, sublimtion printing,

wao b@swoeds43 ransfer printing, and screen printi NRCT/US2004/026892
Decorating can also include at l|east partially
applying a single or nultilayer coating to the ink jet
recordabl e substrate via normaf4coati ng met hods known
in the art. In general, the unique properties that an
ink jet recordable substrate can inpart on a
sUBRIRORECAPTS RRyRmer susohat eissar FacidRieof Bub%arehaot
limdREdit) PAe A IR eaRh  £dTROOYEIsSIHIACRHENEE Wosity was
i ncreased porosjty, decreased porosity, increased bon
st$®f@ch ogh%d%%SQ9§&FYI§®%#%S HRYC nBRR YU St uehnefa threokfield
PO BRnes e 8 UNEREE HeXBYE Endr 1pakt ew_-r;{rﬁ%é%s Fel ymer

processing techniques are disclosed in U S. Patent No.
4, BP347T9. [BPLEMPSTRRPT FERTPL A% ehtdn 5) swaBt ecoated using

pad tdiestbaraph tesst ghetuid dheihgl hOMARY teXapPl $Suhe coating.
which are intended to be illustrative only, since
nutferrGts Ao FIE AEEERS . ahd War FaRFbHshefeF o wWaatime

appaneBhst 0edd0sA tokhl Fegbdd ai Bedsying Wvkessa ot iV §8ch

speci fi ed, aIJIfarts_andégircentages are by weight and

al FOF&fdr BhteT GORALETS dtfe 28R 1D 58 ddehamPyed anilox

watcdrl. and ﬁlbl}éi‘XAh WBLEc&: foramplle . ITHO Gba%ling £68d idd]!%nber was

conposi.ti.on of the present j.nvention S prepare y

G HETAGE RO & SOAPLES TEAPIE Sk A0 BHURr HiHR Sides of

speed TeEXin®) skiceh anrovesdredd Th&eippaaablsSfasatitdsdbyith a
j I.oni ¢ pol yuret hane . di spersion.sold under the

t a2 BRRYE FHRS) “B s 1E b sstoas 180

Cdippor avéenn;en@egenure hyasCansect (z20°F)t anf. 2284s@ld @8r roll

q:feed tapk a 559630|id31ﬁ%ace

b [ I n.a,separ

vv)efﬂle\gQ%t gg% 'ut"fq'lo1 i ho? B%n HoTyAmHE° ard He PPESEE B it

eplioc®Rk 8t ohy dihien ceat tnaginaepot hei ¢nsaderraapp G exPiwd tiFahy

St KG .Krefeld, Ger S
aTten Te s Tah et ohaf i AREEE R egened ypaco
adtredcoat tyreigliitl weeddetmmrined pasd yildohane dispenssi eaight of
an%"tgﬁaﬁg)gﬂJE%a%@ﬁg (as dry solids) consumed in coating “Y”

square meters of Teslin®, is “X divided by Y” grams per square

meter.
[00149] Table 1 shows the characteristics of the sheets
produced.
TABLE 1
Total
Substrate Polyurethane Coating Resin
Method Solids %
Example | Teslin® WitcoBond 234 | Meyer #9 Rod 7.5
2 TS1000
7 BCM Anilox

Example | Teslin® WitcoBond 234 | (5 BPS*) 7.5
3 TS1000
Example | Teslin® WitcoBond 234 |Meyer #9 Rod 10.0




m xed for 15 mnutes. The pH was adjusted with gl aci al
acetic acid to 5.0 0.5. The total resin solids of the
WOrRRoos0eBd43vas 7. 5% and the viscosity of the m xPCF/ESWa$£026892

46 cps as neasured using a Brookfield visconeter, RVT,

spindle no. 1, at 50 rpmand 2 C. Exanples 2-5

[00146] A coating conposition #s prepared as

described in Exanple 1 and applied to Teslin (r)
microporous substrates._ Two substrates (Fxanples 2 and
M4 were cdabBd%si ng almetering bar. |A neteri ng baf
S praced I - 2 inches above the TeSi gl Ansiset
paral lel tjo the top edge. A 10 - 20 ml quantity of
ClOBERY SnasTSFLARR i nt o] HiBFeRRRhBRRE [l UsBPE*Syringe. 10.0
The coati ngravagodeposi ted as a bead strip
(lapproxinAtely 1/8 inches wide) diredtly next to and
touchi ng t he*BRst &r BHEPHFET BRELREF was dr awn
conpl etely across the sheet of Teslin (r) , attenpting

a continuous/constant rate. The resultant wet sheet
wakl 588 ed iThea rREF LR A| oAb PEnShedcuMegcantiniek vigh a test

9 ;Qlanr patfréfﬂltdﬁsa M3AE] afd 2@ Qﬁgﬁieﬁ’@uq?aﬁﬁm?ae@onﬁ a@%’) ink
t he oven and the sane Coatlngﬁproce ure was repeate

on Eh@ToPposi tE1SFdR2HT T8 SheetestTs 1ofeRRt R teaR

pridifseteantot epiredal FENnLAA bRIsubndgingORRO0§E 168N d water
having, a total resin solids of 7.5%_ the viscosity was

46T FEPLeRh FFBRETREIHY, <Y FdRSTERAE R JCoBi By G WEFOving

C[&rom the watsazosnayamm Wer g1 Heas ree blﬁé Mg and
Br ookf i.eld visco dl e no. , at. 50 rpm

te
AT SSEE B (A FOTRD. ifbeFiFas (Eedtal eBi8 i B donsity
werte cgaat ey, u@:gegta fiexggnaphi Cotdckgr &y used Cestgdd te black

to_ap coatlng IL.n_this coating nmethod
R ohSr S e o EPE T b & MROPL e HeGheR v T
f @iemeditatineteda“,y maguba(cetrunmas biys Bl inaefenc mﬂétﬂgnéﬁtat i on
sists of a,co chanper roll _and
ruoggP rabET e &6 8ﬁe rag‘f%f %%ﬁg L] r?é’a% ﬁﬁ%ﬁéerf’d’értsvﬁ?
shpolwnedn fTadrhea2coat i ng hol di ng tank and punp. Both
sides of the Teslin (r) sh e coated. The

apparatus was fitted with (billion cubic
mcrons) anilox roll, line speed was 180
Initial Optical Density' Optical Density @ 15

Minute Water Soak

CMY Cc M Y K CMY c M Y K

Example | 1.3 | 1.0 | 1.0 0.7 ] 1.3 | 1.3 1.0 1.0 0.8 1.4
2 4 4 8 6 7 3 7 4 1 2

Example | 1.3 ( 0.9 { 1.0 | 0.7 | 1.3 | 1.3 1.0 1.0 | 0.7 ] 1.3
3 3 9 3 3 3 4 7 6 8 7

Example | 1.3 | 1.0 | 1.0 0.7 1 1.3 | 1.3 1.0} 1.0 0.7 1.3
4 6 4 9 7 8 3 5 2 S 7

Example | 1.2 | 1.1 | 1.1 | 0.8 1.2 | 1.2 1.1 |21.2]0.9] 1.2
5 1 1 9 7 0 3 8 9 2 2

Example 6



fpm oven tenperature was 105 C (220 ) and 8 passes

per roll were made, which translates into four passes
wp@eeoseeasiace. [ 00148] The coating compositi onSPEEDE2004/026892

applied with an approxi mate coat weight of 0.73 g/m2

(total front and back) . The coat wei ght was

deternmined as follows : the Tto4f wei ght of "X' grans

of coating (as dry solids) consuned in coating "Y"

square neters of Teslin (r) , is "X divided by Y "
gr EAEL538r squat-@2fefetids [0 18IPhTagplartioghphsliroBond 234

ChayAG tp?‘ihé&' £S5 Ofrebhen®heetod opLadyeLd« -ﬁé@h% 3 déadling bar
Substrate Pol yurethane Coating Resin Method Solids %

Eathsies cTéBed nlr{ PrafpledBomd 2 3Ampaiaielyo thegeyten a 5.78%

TIHEM:"b Gbéfgntl Q%1 EXeeP s Teski F Jwaly fs@ﬁlBP&‘z_dlyz%g)glled
(5 BPS*) 3 TSI OO0 Exanpl e Tesl Igééﬁ\%) Wt coBond

I\/éiﬂsrth$9s%%itxiadieo Zhg coatefgTephiy 0RNi Me%k Bxeahpirded at
Te9°d b”f&f)z Wltﬂ%eggnd 'I%I%A' d&éeﬁpééetl%as réma-\%cfmo?ntﬁe oven

= Bunps Per Surface [00150] The resultant coated
s rpaast §hmes@m©rqq¢tte§9mm¢p%dqr@swasrremeqzmdt enrntlyh apposite

M@.L%ie 5?929? (A_l?é’é{tet tAR@&é@&)‘i‘lﬁ@ B0Ydrd RK sl ﬁfllﬁl{édpto Mthe

bars romthe test print Eattern wer e neasure
foioa@ﬁ@ Easlochgistpabyn HRAEr gnrhget rPrigiteni 2eddsardbed in

atp.aphent o I@rm%ra@tear &n FRIs@1P %lsggc&fonﬁ £k g&ﬁ%ed image
r enmovi ng fromthe water and allowng to air
orfeRpgErakRr EwSsFivg Jéé%rblés%ngf@rd cmprfcémer&s. ty.

The-RpRtt¢al. density of cyan (C), magenta (MV yellow,

bl ack (K) and conposite bl ack
Example 7
[00152] A coating composition was prepared by diluting in a
stainless steel mix tank under high speed mixing with an
overhead mixer, a 61.5% solids by weight anionic polyurethane
dispersion sold under the trade name WitcoBond® 234 available
from Crompton Corporation, Greenwich, Connecticut, to 9.22%
solids by weight. 1In a separate feed tank a 55% sgolids by
welght solution of a polyamide amine reacted with
epichlorohydrin sold under the trade name CinFix NF by
Stockhausen GmbH & Co. KG, Krefeld, Germany, was diluted to
5.78% solids by weight. The WitcoBond 234 dispersion was
added to the diluted CinFix NF solution. The resulting
suspension demonstrated an unacceptably heavy precipitate

which was a polysalt of the CinFix NF and WitcoBond 234.

Examples 8-10

[00153] Coating compositions were prepared as in Example 1
and were applied to silk fabric (0.101b/sqg yd, 5mil gauge),
cotton fabric (0.341lb/sqg yd, 13.6mil gauge) and a
polypropylene/cellulose nonwoven substrate (0.141b/sq yd,
9.5mil gauge). For each material coated, a sheet (8.5” x 11”)

was fixed to a 157 x 207 x 20 mil backing sheet. A metering



(CWY) were neasured using a Mddel RD922, MacBeth
ANSWER || densitoneter, manufactured by Kol i norgen
wo p@soeasent Cor poration, before and after wat ePCHUS1004/026892
The results are shown in Table . TABLE 2 Initi al
Optical Density 1 Optical Density @15 M nute \Water

.Soak CWY CMY KCW CMY K EXample 1.3 1.0 1.0 0.7
1.31.31.01.00.81.4244867 37412 Exanple
1.30.91.00.71.31.31.01.00.71.333933314

7 BB vrsERARPER 1 -321inchey apoyel1the 1tap pfothepsigest,
1p°ax4511§e4 Qo7t1§’e% %d§e7 rml Qolm]_2 c%;a]ntlt} Qf8cc5'at%ng was
1.2 1.1.1.1 0. 19 2 Exa

6 <rB015EP A @W@é@.@éw%wh@%omﬁ Sanbing s
WdesBarda234 yassaapptias (ta@p@oIgﬁétéw r:)/sTé‘»h% wide)

supstrate using a netering as descri bed
EXHRRCES Y 2RBXE | FiaF%‘FS}“t%FE‘ﬁf ?%?erlal%b?s% Tleg ikgg was

bydnaRing Bbms 0 t8 10 A c@bs £ 1 XnNELVas awasdtahwu@mris%@lnt
to the substrate. The coated Teslin (%# 000 was

t HéFSdr 88 Be598enfolred $HeRit Wes Bire |1é‘dasﬁ%’é‘fe®\é‘§r oven,

r eyEeedf sam dﬂ%dgaenwnd_ﬂ&ezs%mu*f@ﬁ Imghaffé&cgz_\{e%t was

was repea on the opposite side o e sheet _.

t €519 FS %r%ttth(?r ﬁvﬁﬁsgrpcfi%eaaﬁﬁ TR TG PERCTEYS as

( rgepesicag & ﬂ'ﬂ%gﬁ@pbﬁkﬂétsﬁel BEeth@ssHRsCr rhedshdet wgs then
i nspect te

|.e Based on visu on, e pri
ARG E R HPRa SR e FROBTEAS AiShiihaoiE wes then
drydandgy pboberptme&ed Exdirfmﬁ;ea [0ﬁﬁ€52:]oa4%1&9&bd>rﬁ@351tlons were

co Siti vvas prepar ed uting.in es
B en, b, RRBPOE T siah e iy X pnr i/ Teota
ovfecrolrmadnmlxamk .a GdaS%a@htdwabydmxghheana@rplceviously

FNHé% &%Ehg 1n Examples 2-5.

[00154] Examples 8 - 10 were printed with an ink jet
printer, Model HP970 by Hewlett Packard Company, Palo Alto,
California and compared to the same substrates without
coating. After printing, each sheet was removed from the
rigid transparency sheet. Coated and uncoated printed sheet
types were soaked in water at ambient temperature for 5 days.
Optical density was measured after 5 days of soaking. The
optical density of cyan (C), magenta (M), yellow (Y), black
. (K) and composite black (CMY), were measured using a Model
RD922, MacBeth ANSWER II Densitometer, manufactured by
Kolimorgen Instrument Corporation, before and after water
soak. ‘

[00155] The recorded images for the coated substrates
remained intact after 15 minutes, i.e., the ink did not bleed
or the optical density of the image was not significantly
decreased for each sample. The uncoated sheets bled
immediately, completely washing away the printed image within
the 15 minute soak time. The printed image on each of the
coated substrate did experience ink bleed after 5-day water

soak exposure, as seen by the optical dengity values. The



di spersion sold under the trade nane WtcoBond (r) 234
avai |l abl e from Cronpton Corporation, G eenw ch,
w@ovaezIsezut, to 9.22% solids by weight. | n a BEPHSEDE026892
feed tank a 55% solids by weight solution of a
pol yam de am ne reacted with epichlorohydrin sold
under the trade nane C nFix NF%By~ St ockhausen GrbH &
Co. KG Krefeld, Germany, was diluted to 5.78% solids
by wei ght. The WtcoBond 234 di spersion was added to
t heeshltaps P R INRIEE| YRIDIF2IPAb M e diAd iorgd Line
SusipeRsIeal geqonstitatede@n. unacceptably heavy
precipitate which was a polysalt of the C nFix NF and
W tcoBond 234. Exanples 8-10 [00153] Coating

COTMPOST T1T0NS VEeT € PREPBEGRIcAT txaméﬁclkaqnﬂeﬂ@{@y @ 5day
pplied to sillk fabric (0.101b/sq yd auge)

otton fabric|(0. 34l b/R¥Psidy 13.6m | | gauge) AhET aSoak

ol ypr opyl ene/[Geiy Ur@SE RoNWoNen KUDE AL F g;u 14107 5¢ K

d, 9. 5m | gauge) Fat each material coa a Sheet

8. Bxawple "8 \\ds 2f | kel | o2 UH'| 2L -20| °x8230rﬁ7l Ooéck‘i)n@ 0.8
heet. A netening47 4 bay vasg pl aged| 15- P inghes 0
hove the toplof the sheet | parpllelito the tap

n—~\<T O

adge.
10 Si3f m i |Qudnt9t8 | 6r8ddht’i G -Rak dr BMPT Ragsawashed
| spasaRkeap Iclstvl c syringe.| TEhe ceat ng d@%@@pﬁéééﬁ%le

S a bead strilp proximatlely 1/8 i hches_wi de)

0.5] 0.9

ar was drawn|cgnpll ejelylacrqss the sheet|ay a ¢ 4 2
ont i nuous/ comst a ra The resultiant wet sheet Mas

A
d
di r BEampl ekt tlo> nd-% pdehilrg it hé -Aet &rBnpOb&d .0 -Th
b
C

pl acé®titRta f plcéd @i ¢ 8v8r 0.-$ec@r8d| andCeteedage ygehed
O (ad¥aREEES.| The df i edisteat |as rem\&@/&&@%&é&mble

ven and the sane lcoating procedure mas repeated

—

heEsppasi 1@ $ildé |of -1 hé -$Hdetl. | Hhé Reét| Med | hén I
aped to a trangpareqncy gheet; tpo grovide rigidity |ang 1
s then ready to. lbe printed and tested. The c¢oatilng

~t —t+

clofI¥BT tHYORY/ Wér-& abpt | d4\it-® lah - Bpjpr oxFertie Ragst washed
gl gd&tLlﬁIlfosG 73 g/ m 2% (togal fer oLr;t 9an|d b%lﬁénotqg@ésurable

dget ermined as prievi ously [described in
[ 00154] Exampl es - 10 were printed

vvlth an |nkjet
Example 11

[00156] A coating composition designated herein as “01” was
prepared as follows. In a mixing vessel under high speed
mixiné with an overhead mixer, a 61.5% solids by weight
anionic polyurethane dispersion sold under the trade name
Witcobond W-234 available from Crompton Corporation,
Greenwich, Connecticut, was diluted with deionized water to a
10.0% solids by weight dispersion. In a separate vessei, a
55% solids by weight solution of a polyamide amine reacted
with epichlorohydrin sold under the trade name CinFix NF
available from Stockhausen GmbH & Co. KG, Krefeld, Germany,
was diluted with deionized water to a 10.0% solids by weight
solution, and was subsequently added to the diluted anionic
polyurethane dispersion. The mixture wag mixed for fifteen

minutes following completion of the addition. The resulting



printer, Mdel HP970 by Hew ett Packard Conpany, Pal o

Alto, California and conpared to the sane substrates
wowrahoeds4xoati ng. After printing, each sheet WaST/US2004/026892

removed fromthe rigid transparency sheet. Coated and

uncoated printed sheet types were soaked in water at

anbi ent tenperature for 5 days4? Optical density was

neasured after 5 days of soaking. The optical density

of cyan (C), mmgenta (M, yellow g‘Y), bl ack (K) and

c ORPOSHiCe CBIERKIQICNP) Parierky medgtE edf g iglsaofbehFix NF

RO922,6 Ve Bes o ANRMER: | br Desisid0 et 815 cdmd acbysed by

Kol i norgen I nstrunent Corporation, before and after

waf @1 ¥0ak. §OPESST PRECHE OFFde 8™ PREGRS Forbpiie-derardded
SURBIH ahesekedmited thatacin®fyd & #&s MdPit-8%q bn€an the
ink did not bleed_ qgr the optical density of the image
WeSTHIPLERGNTTY Saltiry Batteasidd FoRFeadPfsanphes Serond
un@@adiﬁ@ ab@@&@dﬂilo@dignm_ h@e%tlt %o %@%5 '!I?tat%l mmﬁﬂt NGinFix
away_ t.he printed image within the m nute_soak tine.
Th%ale ﬁsn?gﬁa?%ggé’ 15185 CcHE drolyHairbhy e JigEhEY E arneRigm
exgerdraaed anka iy e,-e,cdi?fs g @csmméi@ytawiay &ivﬁ_%ﬁh‘:i@é@@&h” e,

as_.se by th tical density val ues. e -
resstlﬁcﬁ(glﬁflgﬁ?i%‘l’b%g & %ﬁge@GV\é?r@%FégeoGWnﬂad §B®Cinkie ROF
shexsprgdstaddd agi.bkesdeids byl Reigt Pdrcab LitGidn to the

it Density Water Soak CW C MY K CW C M
Y S‘éx"éﬁ%%g"g%fz 1.01.2 1.0 1.2 0.8 0.7 0.6 0.5 0.8

3 045814 7 A tRisd0cShtind) wasOpBefhiedad Bb8v&ald¥eribed for

oo thed sl adla 4 B3 AT TERAl g o,

1 replated &n 41 eQotvaberl HrQ. 8oDids ha¥iB. ithl or bars

LB 0 by gl ok B 0L, e
composition is referred to herein as “01/DADMAC” .
Diallyldimethyl ammonium chloride is commercially available
from Aldrich Chemical Company of Milwaukee, WI, as a 65%
solution in water. It was diluted to 10.0% solids by weight
prior to addition to the Witcobond W-234.
[00159] A fourth coatipg was prepared as above-described for
the “01” composition with the exception that CinFix NF was
replaced on an equivalent dry solids basis with the reaction
product of equimolar amounts of diethyl amine and
epichlorohydrin at 30% solids in water. This fourth coating
composition is referred to herein as “01/DEA-EPI”. The
reaction product was not completely miscible with water in the
30/70 parts by weight mix necessary for 30% solids and
therefore, was acidified to a pH of 5 with acetic acid to
render it soluble in water for use in the coating. It was
diluted to 10.0% solids prior to addition to the Witcobond W-
234.
[00160] Sheets of Teslin® TS1000 and SP1000 were coated on
both sides with each of the above-mentioned coatings using a

#9 rod. The coating was applied to the front surface, dried



2961649781 Polypropylen/ 1.2 1.1 1.4 1.0 1.2
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conposition designated herein as "01" was prepared as
follows . In a mxing vessel under high speed m xing
with an overhead nixer, a 61.3%5olids by wei ght
ani oni ¢ pol yur et hane di spersion sold under the trade
nme VVtcob nd_W 234 avail able from Cronp
DGt REEORS. OF SRR ED et FETPETHAS &I AFuPEAC i then
g@pmeﬁedomﬁ@rba{d}c 2u182680 a0 ldla‘sEeayfsdéu;ng}aT ménu%es at 95°C.
I sper.si,o In a separate vesse o sol i ds by
% E‘ﬁ? DS ¥op5I VaTh é’élﬁ‘ﬁf—%emrtéé@t EQthPTH on a
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t ed ol yur et e . dis e
s ek o A R BF ATt S TRFRUTEL FBeraRFTg e
cpmipit@tﬂj onloaf Hadre seddidhoras The oesuit :Cera@h 4h8et and
t 40 t of sol ,
dm l‘J':rs’%f’éll(;ogn3I neq{par?sa%e Slv\éxémﬁ ‘ggtesrol V(%“b? feflice., 14
Viidwsh ondThe 284t 108 16dte Alsec oadocahtivog was paepabedhs
aghciigq\i?wggs J Iaki?rdd tpog‘ |'£e %%ngt quotalgagx CI nFI XIihr? color

was repraced on an equi valeft dry ol
@qﬁi%yRE)Fteﬂ'mcsaksaaendhexoataaﬂgretmn'pos| tion i s

rehgd t e E IS.a
ﬁf(ﬁtl gn o?r%m y ?I%é(? w{lhy’lrl] ﬂaﬁ%m’nl?rglﬁlljronw%: orl ge)
atodings sol i d%ub§tm’mer Soad | y eMdi | alg-®of r o180 ockWaos en K-100
GHH & Co. KG3108¢ ef el Mo Ger ri@hy. Th23 Ci nFi.3¢ RDF 0Was 1.31
did’ut ed to 10.0% sol i ¥s by W88ght b#6 or te20addi ©0i%n t 01.33
tWé, W t coboneP 4234, Q)0158]1 3%\ t hi 128 coat3%y wa$-93 1.32

[0(% ed as ve- des |bed 188r thk!6 01" 1c‘t‘a’nposlotgpon 1.33

;%gghe exc@%@%n t G nI:ﬁ15Z< NF Mé% replzé’ced égrgjan 122
6‘8‘1' bent dgy, 5ol ids eBaS' S \%%t h a7 128 099 1.0
"01/RDF" Yes 1.13 0.91 1.21 1.00 1.15
"01/DADMAC"  TS1000 No 1.73 1.13 1.01 0.82 1.80
"01/DADMAC" Yes 1.53 0.11 0.17 0.13 1.55
"01/DADMAC"  SP1000 No 1.37 0.91 1.44 1.06 1.58
"01/DADMAC" Yes 0.26 0.14 0.20 0.15 0.16
"01/DEA-EPI"  TS1000 No 0.81 0.98 0.85 0.57 0.81
"01/DEA-EPI" Yes 0.60 0.66 0.36 0.24 0.59
"01/DEA-EPI"  SP1000 No 0.75 0.92 0.82 0.55 0.76
"01/DEA-EPI" Yes 0.54 0.62 0.35 0.23 0.55

[00162] The “01” coating on either substrate exhibited
acceptable color density and water resistance and there was no
visual evidence of color bleed. Based on visual inspection,
the printed images were crisp and clear. The “01/RDF” coating
also demonstrated acceptable color density and water
resistance, showing no visual bleed. However, based on visual
inspection there was a slight “feathering” or blurring of the
image on the SP1000 substrate. The “01/DADMAC” coating had
high color density before the soak, but based on visual

inspection, the inks did not completely dry on the surface and
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conposition is referred to herein as "01/ DADVAC'
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W, as a 65%solution in water. It was diluted to
10. 0% sol i ds by wei ght prior téladdition to the
"Wt cobond W234. [00159] A fourth coati ng was prepared

as above-descri bed for the "01" g@ ition wt

X5t POROT hatOBITEPXY NESTRIE S éﬁP‘ﬁ %tﬁ'br?f REqT Mr@ﬁes
draussiely dse basdis. Wrtibchbe, neaet en ‘ﬁisﬁﬁilctlnéf)ectlon the
eqU| nol ar anounts  of  diet H%/Ite am ne and e ﬁl ch dr| n

at s WPF U 9T WMEF SR THRETFOURE 1S Bkt r‘r‘@‘n 1 2ea
CCHEDDS:IhEl Ohades mefrer ned éredier emneasoi/mk/ADEmEP&oatlng had
e reactio oduct was no&_wénﬁete scible wt
B et he® t?’OOBaP?E F§ht® ed8ary rfecf*rlsta“‘je
309 @loods awbddwenefros@al Vhﬁfsp&@tﬁd)fﬁ,l eﬂletm aaphhcofcdior
wi.th acetic_.aci,d to render slubleln er. use
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to addition to the Wtcobond W- 234. [00160] Sheets
of Tesl | n £r) TSI OO0 and SPI OO0 were coated on both
Si each of the above-nentioned coatings using
a HD1wesd. Thmecoattbad TeslimFpkhedt tvast Pdafednén top of one
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e eet inte art
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col.or density after_soak was then neasured
plate. An identical polyester/treated Teslin®

sheet/PVC/PVC/PVC lay-up was placed on top of a stainless
plate from the existing construction. A polished metal plate
was placed over the exposed polyester release liner. The
pattern was repeated ten more times so that twelve pre-pressed
multi-layer plys existed in the  stack. The resultant stack
was placed between buffer pads. The buffer pads are a
combination polyamide fiber and mechanical rubber,
manufactured and supplied by Yamauchi Corporation, designed to
more uniformally distribute temperature and press during
thermal lamination. The resultant stack plus buffer pads was
then placed between two slightly larger 125mil un-polished
non-corrosive metal plates. This entire construction,

referred to as a book, was placed in a TMP laminating press,

preheated to 300°F. The composite comnstruction was compression

laminated at a pressure of 203psi. The entire book was held



[00161] The results are shown in the follow ng tabl e:
Coating Substrate Soak CMy C-100 M 100 Y-100 K-100

w0 Q5/07331000 No 1.31 1.23 1.24 0.93 1.31 "01" MerU32088026892
1.16 1.20 0.92 1.33 "01" SP1000 No 1.32 1.23 1.25 0.93
1.32 "01" Yes 1.32 1.16 1.19 0.90 1.33 "01 /RDF"
TS1000 No 1.52 1.10 1.20 0.88 2255 "01/ RDF" Yes 1.54
1.04 1.10 0.84 1.55 "01/ RDF" SP1000 No 1.16 0.97 1.28
0.99 . 1,20 "O1/RDF" Yes 1.13 0.91 1.21 1.00 1.15
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based on visual inspection, e i mages were no

di%i€i et , denpmssrabs BSQMirEAcakip asixsorbhace. and t he
i mages were not clear. The "A/DEA-EPI" coating had
| ow col or density on both substrates and the water
r

[06164] Coating composition Wikoff SCW 4890, manufactured
and supplied by Wikoff Industries was applied to 300ft of 2mil
Klockner ZE84 pvc sheet using a flexographic or gravure
coating method. A single coating station was fixtured with a
6bcm anilox roll and non-textured rubber application roll.

The coating feed chamber was supplied from a coating holding
tank and pump. Continuous roll stock was threaded through the
equipment so that the coated sheet passed through a drying
oven, with the coated surface facing the hot air source. The
line speed was 200fpm, oven temperature was 105°C (220°F) and a
single coating pass was applied. The coating composition was
applied with an approximate coat weight of 6.1mg/sqgin. The
resultant coated roll was converted into 207 x 257 sheets,

grain long.

Example 14



was poor. Based on visual inspection, there was no
color bleed and the images were clear but appeared

wo 2ebed235Exanpl e 12 [00163] One coated Teslin (PQT/Bhm®e1/026892
was placed on top of one 20-inch x 25-inch sheet of 0
. 10-i nch pol yvinylchloride (PVC), supplied by Enpire
Plastics . The PVC sheet was cdf n the grain |ong
direction. Below the PVC ply was a second ply of 2
-inch x 2 -inch x |LOml PVC, cut grain short. Bel ow
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e Ssa center ys to reac
beiatg Plared ek fweasm PHELYY @pgls . gl The buffer pads are a

combination polyamide fiber and mechanical rubber,
manufactured and supplied by Yamauchi Corporation, designed to
more uniformally distribute temperature and press during
thermal lamination. The resultant stack plus buffer pads was
then placed between two slightly larger 125mil un-polished
non-corrosive metal plates. This entire construction,
referred to as a book, was placed in a TMP laminating press,
preheated to 300°F. The composite construction was compression
laminated at a pressure of 203psi. The entire book was held
under this condition until the middle ply’s of the book
reached a temperature of 261°F. Then while still under press,

the platens were cooled long enough to allow the same center

plys to reach 100°F. After being removed from the press, all

twelve composite sheets were removed from the book. All



twel ve conposite sheets were renoved fromthe book.
Al twel ve conposite sheets were topically treated
WwWOoRM/0s¥5at i ¢ guard on the pvc surface. Al tweP@BUS2004/026892
finished conposite sheets had good integrity; any
attenpt to del am nate destroyed the Teslin (r) |ayer,
whi ch denonstrated a good adhesfve and seanl ess bond
between the Teslin (r) and the PVC. 1S07910 ID - cards
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uSTaEE: Fe™ 8F | @i Fptgrscedure. One coated Teslin (r)

sheet xas RAGEE 0N é n 25-1.nc
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The card pair was staged one (1) minute prior to pulling.

The top card was slid over the bottom card approximately
1.5-inch and the maximum pull force measured on the force
gauge was recorded.

The procedure was repeated five (5) times, each time with
a different card pair.

The average, sténdard deviation and % coefficient of
variation of all six measurements were calculated and

reported.

Card Slip Performance

Friction Uncoated | 4890/1pass | 4890/2passes

Force

Measurements

1kg load 1.33 1.105 0.984

results
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A sheet

conposite
x 25-inch x 2mil PVC

21l-inch x 26-

inch of 2-mil clear polyester was placed over the Teslin®

sheet to act as a release liner.

This construction was placed

between two 217 x 26” x 30mil polished stainless steel metal

plate.

An identical polyester/treated Teglin®

sheet/PVC/PVC/PVC lay-up was placed on top of a stainless

plate from the existing construction.
was placed over the exposed polyester release liner.
pattern was repeated ten more times so that twelve pre-pressed
multi-layer plys existed in the stack.

was placed between buffer pads.

A polished metal plate

The

The resultant stack

The buffer pads are a

combination polyamide fiber and mechanical rubber,

manufactured and supplied by Yamauchi Corporation, designed to

more uniformally distribute temperature and press during



finished cards fromeach conposite sheet had good
integrity and good lat a . The resultant cards

waletwsnsisent ed non - bl ocki ng behavi or and r equPCEUSHD/26892

performance. [00166] Friction Force Test Method A card
was fixed to a snooth flat base . A second card was

pl aced on top of the base cardP®wrth an of fset of
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twelve composite sheets were topically treated with static
guard on the pvc surface. All twelve finished composite
sheets had good integrity; any attempt to delaminate destroyed
the Teslin® layer, which demonstrated a good adhesive and
seamless bond between the Teslin® and the PVC. 1807910 ID-1
cards were die cut from the each of the 20-inch x 25-inch x
30.5mil composite sheets. The finished cards from each
composite sheet had good integrity and good lat flat. The
resultant cards demonstrated non-blocking behavior and
required slip performance. These cards did, however, block
when placed in a 100card stack following exposure to 24hours,
85% RH, 55C, under a 1 kg. load. Any attempt to delaminate
destroyed the Teslin® layer, which demonstrated a good

adhesive and seamless bond between the Teslin® and the PVC.

Lamination Plate Build-up & Friction Force vs.

PVC Surface Treatment

Sample ID 2mil PVC surface Initial Friction Build-
treatment 1kg Force up/Lamination
(Anilox Friction following Cycles
Roll/Chemistry) Force 85%RH/55C/1kg
(1b.) /24hrs
(1b.)
Uncoated Not Applicable >2.0 Cards Blocked No
residue/build
8181-92- 6bcm/solid 0.728 0.851 Heavy /




(1b.) Std.

Dev.

0.036 0.027 0.014 %OV 12.6 15.1 9.79

Exanpl e 15 [00167] One coated Teslin (r) sheet was
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Procedure

container and stirred.

Added specified amount of CinFix RFD to the main mix

Added specified amount of DI water to the CinFix RFD

and stirred for 10 minutes prior to the next premix

addition.

pr

ocedure.

container and stirred.

2134 and stirred for 10 minutes.

container and stirred.

Continued to stir throughouﬁ the entire mix

Added specified amount of PPG WC-71-2134 to a premix

Added specified amount of DI water to the PPG WC-71-

Added PPG WC-71-2134 premix to the main mix container.

Added specified amount of Witcobond W240 to a premix




plys to reach 100 F . After being renoved fromthe
press, all twelve conposite sheets were renoved from
wo b@shozsks Al l twel ve conposite sheets were t optTEE1094/026892
treated with static guard on the pvc surface. All
twel ve finished conposite sheets had good integrity;
any attenpt to del am nate destroyed the Teslin (r)
| ayer, which denonstrated a good adhesi ve and seam ess

bond bet the Tes| | PVC, | SO791
cards \iem@agflesgﬁcfle 1@1531?13’5‘% n‘gg%ht’ﬁgf‘”ﬁﬁgrthi ghg)lgégfvé—n—

-inch x 30Q.32mhhd canpoasidt éosheetrsinutke.fi ni shed cards

from each conmposite sheet had good integrity and good .
| at 11 at AGPRE WRSEARCI WE4P der oSt FAFdipin mix donainer.

non-bl ockjng-Behayd arindRdni 20t ¢ shhpcder f or mance.
These cards did, however, block when placed in a

| OCcard dfeackredNenitegedxposide ©F 2BAOUIECOSGSY, fRpf made

55C, undefandcK@eahPadsubb¥edtd enpt to del aminate
destroyed the Teslin (r)FJ | ayer, which denonstrated a

good adhesive and seanl ess bond between the Teslin (r)

apga £ ey R¥kpokfi alHioBnPlate Rldich-dptprd ffrmgti On
Force vs. PVC Surface Treatnent Sanple ID 2m| PVC
surface Initial Friction Build treatnent |kg Force

URhA&Ti Bles@Pi f AU :0X 4 BT d & iven phet b omldrg xCrokes
Rol | / Chenmi stry) Force_ 85%RH 55C/ | kgBﬁU biﬂ /iég{gq (I'b.)
Uncoated Not ApplicabP® 317 SCRAESES ISt REd "No2 34
|r—|:Si du/e/ bui |l d -up 8183ie %Rt ibRC a0k i Wh {obdBd0wBsd

avy /- 57 - 01 roll/4890/| pass 2cygles 8181-92-
5bcrd sol i d 0. 669 0. 858° St &?F:aﬁ Yo<r 5114 %890/ | pass

3cycl es 8181-92- 5bcm solid 0.888 0.938 Very Slight /

04 roll/ 75/ 25- 3cycles
Example 16

[00169] A coating of Wikoff SCW 4890, manufactured and
supplied from Wikoff Industries was applied to 3,660 feet of 2
mil gauge Magnetic Stripe Master Roll, manufactured and
supplied from JCP, using a flexographic/gravure coating
method. A single coating station was fitted with a Sbcm
anilox roll and non-textured rubber application roll. The
coating feed chamber was supplied from a coating holding tank
and pump. Continuous roll stock was threaded through the
equipment such that the surface containing the magnetic stripe
tape would receive the coating. Also the coated sheet passed
through a drying oven, with the coated surface facing the hot
air source. The line speed was 300fpm; oven temperature was
105°C (220°F); and a single coating pass was applied. A gentle
curtain of air was directed towards the continuous coated
sheet just prior to the wind-up station to eliminate folds

and wrinkles. The coating was applied with an approximate
coat weight of 5mg/sgin. The resultant coated roll was

converted into 257 x 20” sheetsg, grain short.



1124/ 4890bl end/ | pa SS Lot #24 Lam nates 0.721 Cards

bl ocked No topically treated residue/build with DVDTAC
WO a523168] Teslin (r) Coating Method (25 Gal PORUR0R)/026892

I ngredi ents Amounts Ci nFi x RDF 13. 46kg Dei oni zed Water

24.98kg PPG WC- 71- 2134 12. 24kg Dei oni zed Water 16. 74kg

W t cobond W24 0 12.17kg Dei oni 28d-Water 16.65kg M x

Procedure Added specified amunt of CGnFix RFD to the

main m x container and stirred. Added specified anount

of EX3mBAsgt 7 to the CinFix RFD and stirred for 10

m nutes prior to the next prem x addition. Continued

to stir throughout the entire m x procedure . Added
spEI¥i%d anbimt? 6F-1pPes it PRope8act Bteins dapker Sheet

coptRen andasddsined. iAdgedpareqist ;g4 @d’ﬂ%%gte& Hlto cards
water to the PPG WC-71- 2134 and stirred 10

i $igs EhadGet PPEIVBr 79234 pPBRi 02 ﬁ?@sﬂran% FHeet was

cost-aidiebn Agglesk spechbl aganoust 1 by WHLRbaRd VRAG 15
a prem x container and stirred.- 5 8 - Added specified
rﬁqﬁww leplogtds (FYC {heglmﬁél\‘i\é by Eoprige 2AaS%i¢sredhe PVC

f adhek} WaBUEES. irAdtedgi¥ i€ akerd Y848: purem Bei@wttﬂ?e DVC ply
main mx conéalner Stirred the final mx for 15

mi it @ SeCRBARIe REMBAT TR d £6riash %Hoaﬁﬂlv%%oé%uttygraln
arbrypde BaDyw NG I9amyl apAskBRAt Song ply was the coated 20-

inch x 25-inch x 2mil Magnetic Stripe Master Sheet cut graint
short, positioned with the coated surface facing away from the
adjacent 10 mil pve ply. A sheet 2l-inch x 26-inch of 2-mil
clear polyester was placed over the Teslin® sheet to act as
release liner. This construction was placed between two 21" x
26”7 x 30 mil polished stainless steel metal plate. An
identical polyester/treated Teslin® sheet/PVC/PVC/Magnetic
Stripe Master Sheet lay-up was placed on top of a stainless
plate from the existing construction. A polished metal plate
was placed over the exposed polyester release liner. The
pattern was repeated ten more times so that twelve pre-pressed
multi-layer plys existed in the stack. The resultant stack
wag placed between buffer pads. The buffer pads are a
combination polyamide fiber and mechanical rubber,
manufactured and supplied by Yamauchi Corporation, designed to
more uniformly distribute temperature and press during thermal
lamination. The resultant stack plus buffer pads was then
placed between two slightly larger 125mil un-pdlished non-
corrosive metal plates. This entire construction, referred to
as a book, was placed in a TMP laminating press, preheated to
a temperature of 300°F. The composite construction was
compression laminated at a pressure of 203 psi. The entire
book was held under this condition until the middle plies of
the book reached a temperature of 261°F. While still hot, the

press was released from all books for one minute then the



Coating conposition given in a descriptive format:
Coating Description: 40 active parts C nFix RDF 30
wa@ewsezssparts PPG WC-71 -2134 30 active parts RET/USDO41026892
W40 12.5% Total M x Solids Exanple 16 [00169] A
coating of WKkoff SCW 4890, manufactured and supplied
fromWkoff Industries was aprPeﬂ to 3,660 feet of 2
m | gauge Magnetic Stripe Master Roll, manufactured
and supplied from JCP, usjng | exogr aphi c/ gravure
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20-inch x 25-inch x 10 m| PVC, cut grain |long. Bel ow
t Exal1Ei is PV@giraad Lamhapliynwas the coated 20-

[00171] A sheet of TS 1000 (which was available from PPG

Industries, Incorporated, under the trade name Teslin)
measuring 8.5 x 11 inches was cut from a master roll. The
Teslin sheet was coated using four (4) passes on each side.
The coating composition used to coat the Teslin was prepared
by first diluting a 31% solids anionic polyurethane sold under
the trade name WitcoBond 234 (available from Crompton
Corporation, Greenwich, Comnecticut), to 12.3% solids in a
stainless steel mix tank under high speed mixing with an
overhead mixer. In a separate feed tank a 55% solids solution
of a polyamide amine reacted with diméthylamine and
epichlorohydrin (available under the trade name CinFix NF by
Stockhausen GmbH & Co. KG, Drefeld, Germany), was diluted to
7.7% solids and then subsequently added to the diluted anionic
polyurethane dispersion, at a 50/50 volume ratio, and the
mixture was mixed for 15 minutes. The pH was adjusted to 5.0

+/- 0.5. The total resin solids of the mixture was 10%.



inch x 2 -inch x 2m | Magnetic Stripe Master Sheet cut

grain short, positioned wth the coated surface facing
w@way/023sedn t he adj acent 10 mil pvc ply. A sheepCRUSINECHR6892

X 26-inch of -m | clear polyester was placed over the

Teslin (r) sheet to act as release liner., This

construction was pl aced bet et fwo 21" x 26" x 30 nil

poI i shed stainless steel netal plate. An identical
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| apkbad ivars plat eo N il be 11 nirsfednd oplrosid disheels on
h%d gngzlnt %E%ghtlryéd gtructure. The laminated sheet was
cut into a piece 4.25 inches by 11 inches. Strips were then
cut (1 inch by 4.25 inches) using a JDC Precision Sample
Cutter (Thwing Albert Instruments). Each strip was placed in
a silicone-coated “laminating pocket”. The pocket was fed
through a pocket laminator large enough to accommodate the
pocket. The laminating roll temperature varied within a range
of from 275 to 300°F (120-135°C). The laminated samples were
then stored at room temperature for at least 24 hours prior to
peel testing. The laminating film was peeled back from the
Teslin and placed into the top jaw of a tensile tester. The
bottom portion was placed into the bottom jaw of the tensile
téster. A 180° peel was performed at 0.5 inches/minute with a

sample rate of 4.0 pt./second. The test results showed the



attenpt to delamnate the article resulted in
destroying the Teslin (r) layer, which denonstrated a
w@owmd/ozsiesi ve and essentially seam ess bond bRCTHES2004/026892
the Teslin (r) and the PVC. 1SOr910 ID-1 cards were
die cut fromthe each of the 2Q-inch x 25-inch x 30.5
m | conposite sheets. The finished cards from each
conposite sheet had good integrity and good lat a .
Tk esul t ant ngt 2 b ' [ or
A e
Lalmz n!aetsuiﬁl[ngowqutw@hé@tamedrstﬁo@@t(imuyh fmddowing a 24
PPG | ndustries, |ncorporated, under the
gﬁ%q’%a{:eneerf ‘?ggh n) neasuring 8.5 x 11 inches was cut
from a master roll. The Teslin sheet was coated using

fgygim%gf@ jRasses on each side. The coating conposition
t

the Teslin was prepared by first diluting
al8a34ol i dSnaprennrdigor yeratingn eosppel timte ot hbe tpeafent

NagP- Wil £0Band: 234 16RAVALLRP] & f1QTLhOMPIP 1 oride sold

- Corporation, Geenwch, Connecticut), to 12.3% solids
i Ande ttdien taade shasts CARRLX @Waéﬂahjr@hf%é‘éoﬁ&éﬂiﬂfn

Wbl &) (QV ekBSag-dHaY, - Géﬁna'?h &Rar at euf £ d ank élé?%
sol i ds sol'ution of apoly e am ne reacted with

dRPEYHYASENMREC AN SpiSEREBE VY FtiesL( 8V PP HsItEYERER Mihe
t fasle NaReE AELX J¥HthYiShockhauseni G de@inkS by a

Drefeld, .Germany) ,. was dllutedto77%sollds and
tﬂ%ﬁlﬂ%@&é&l&eﬁlﬂ deged PHik hgpfut BRP dvisgscat @ mix-head

ped e tlaanel di speitsirofat 8¢ o 204803 vazrlldlrmler aﬁk%eaaﬁd
the m xture vvas m xed for 15 m nutes, pH wa

\Op LS £ 500,108 TR L ERPIPRL et Aol PR BToRE  Tn 2
nkéﬁaﬂdtéN&Sx188ﬁtaﬂiel, a| D BYuedlie €0alddi@ acrylic
CSTRISL SR oS, AP e Lo e sheel, of Teslin, 10, Wl
| Ihﬁ:dluﬂiﬂdets\t\DIﬁ@atjim@iShaéd onshecdat ah sty wheeeeto alds and
4100 OeRg oEach.coaliog, SLallon. consloted ol ey
cmam ngof eedepdmaatre mivwasostipleredal 3 @ areoaki 8gtionic
B]gl nrqét ank sr:pae?rgtq.lggnoi&/ %%ercgﬁtalgr%d%t %tarlngnWil\I‘?cobond
W240 avallable from Crompton Corporation is diluted with
deionized water to 10% and added to the main mix vessel
containing the CinFix RDF and PPG WC-71-2143 mixture. The
resultant coating composition is stirred for 15 minutes. The
resultant pH was 5.5 +/- 0.5. The total solids of the
éomposition was 10% and a viscosity of 56cps wmeasured using a
Brookfield viscometer, RVT, spindle no. 1, at 50 rpm and 25°C.
[00175] For comparison, other coating compositions were
produced using alternate CinFix additives and polyurethane

dispersions with or without WC-71-2143.



material. The apparatus was fitted with a 7 bcm

(billion cubic mcrons) anilox roll, the line speed
woR®s08343F pm (feet per mnute) , and the oven PCT/US2004/026892

tenperature was 105 C (220 F). Eight (8) passes per

roll were made, which corresponds to four (4) passes

per surface. [00173] A test™ pfPnt was then printed

onto the sheet using an HP122 OC col or inkjet printer.

The printed sheet was | am nated using the foll ow ng

| am nati on peel strength test nmethod. The 8.5 x 11
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tenperature varied within a range of from 275 to 300 F

(120-135_C). The | ap nated sanpl es re.then_stored at
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Teslin_and p [.nt t aw, of a tensile

tsgcs?tcl}e{?l?uﬁ“ﬁré %‘%q?fg‘mhﬁb%ﬁ'oﬁ(r\fggléi ;Y%eer&'ainﬁfro the bottom

jaw of the tensile tester. A 180 peel was perfornmed at
5 l.nc /Imnute,wth a sanple rate_of .. pt./second.
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silenigtht a1y, Gmlibs) /palgheandcalemonseased7dtmt firba
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25%%%56%9%% %&%%k&@f@@%ﬁ%ﬂl@iﬁﬁpﬁpr eparing a

coating conposition of the present invention, a 31%

%ﬁkg@bgﬁ%}ﬂdj¥4aL|X'fﬁUEEQ %Hh%ﬁécwééé%-%gLQd dispersion of an
anionic aliphatic urethane from Uniroyal Chemical of

Middlebury, CT. (

WitcoBond X-051 - a 30-35% solids water-based dispersion of a

cationic urethane from Uniroyal Chemical of Middlebury, CT.

WitcoBond W-240 - a 30-35% golids water-based self-cross
linking anionic polyurethane dispersion from Uniroyal Chemical

of Middlebury, CT.

WC-71-2143 - a 25-30% solids aqueous dispersion of a cationic

acrylic polymer from PPG Industries of Pittsburgh, PA.

PPG formulation no. WC-71-2143 is as an aqueous secondary

amine and hydroxyl functional acrylic polymer prepared via



under the trade nane G nFix RDF avail able from

St ockhausen GrbH & Co. KG Krefeld, Gernmany was
waldoanezis43 o 10% wi t h dei oni zed water in a stai PCEES2004/026892

steel or polyethylene mx vessel under mld agitation.

MIld agitation defined by a nmedium pitch three | obed

m xi ng head, the systemat a nP%-head to m x vessel

di aneter ratio of 1 to 3 and the m x-head spi nning at

600 - 1000 rfn1and appropriately positioned. In a .

s RN PRI FeRTIgeRePT - a ST dGEebtReE &S onrethetid jperylic

SQldityrRR 5Qh&bARpkRS: HaMe WAC7T 12 244 3,3V gi-Lakl & faom

PPG I.ndustries, Inc. is diluted with deionized water

t Old%8nd added to the main nmix vessel containing pre

diluted G nFix RDF. In a separate m x container, a 30%

aqueous cationi c pol yurethane dispersion sold under
t&éﬁﬁfgﬂéﬁﬁéne W t cobond W40 avail abl e from Criedstidn grams

Corporation is dilutedmitibldehoryezed water to 10% and
added to the main m x vessel containing the C nFix RDF
and PPG WC-71-2143 m xture. The resultant coating
cargapsbobansl i S stirred for 15 mnutes . The residg ant
pH was 5.5 +/- 0.5. The total solids of the
conposition was 10% and a viscosity of 56cps neasured
using a Brookfield visconeter, RVT, spindle no. 1, at
50 rpm and 25C. [0017 For conpari son, other coating
conpositions were prog%ggdiusing alternate G nFix
addi ti ves and pol yuret hane di spersions with or w thout
- 11-2143.- 63 - Ingredients %olids B181-67-01 0
Y\gf"-%5('5221’5&‘)11%1-06 -07 -08 -09 G nFixNF 51 18.5 - f—”—'%_ -
- ICBuEyX d64y1B®e- 100 100 100 100 _ CGinFix RDF dN2- -

- o F 0 0 00 WtcoBond W234 31 49.6 -, - - -
. WPX%B‘%%%%&%@%C 0 - 150 75 - 150 75 Wt coBond W240

1@ --(tert-BByIAHino) el TetWpaddy2i43 10 - - 75 - 75 -
6T LQQ&]&;_@II values are i n parts b y wei gﬁt 0
(pb ’ '
Styrene 69.2
VAZO® 67 Initiator?! 18.2
Feed 2
Glacial Acetic Acid 17.7
Feed 3
Deionized Water 1,085.0

' 2, 2’-Azobis(2-methylbutanenitrile) initiator commercially
available from E. I. du Pont de Nemours and Company,
Wilmington, Delaware

[00177] The initial charge was heated in a reactor with

agitation to reflux temperature (80°C.). The Feed 1 was added
in a continuous manner over a period of 3 hours. At the

completion of Feed 1 addition, the reaction mixture was held



Ingredients : CGnFix NF - a 50-60% active aqueous
sol ution of poly(quaternary am ne) polyner (CAS No.
w®3®308238% 9) from St ockhausen GrbH & Co. KG Krerf/ebhp4/026892
Germany. CinFix 167 - a 50-60% acti ve aqueous sol ution
of poly (quaternary an1ne) (Conposition -Trade Secret)
from St ockhausen GrbH & Co. KGP Krefeld, Germany.
CinFix RDF - a 30-35% active aqueous sol ution of
pol y(quat ernary am ne) poly SCAS No. 26062- 79- 3)
fr%ﬁ’nr LSERNERMS eh PORBH- & ?ft? I}%@u kpef etFyL1dsr rahymer solution

WHLOBOREY¥ 234 ids@ 3Rt 88%05¥0l6h dS Y&t &rrtbasedermined by
dlsperS|on of an anionic al.iphatic urethane from

UiTS e dERETTe 6f M SRIRISUPFLOET a0l AdsBsnEeat om ar
a ﬁQyoéS"/fépldn@shze@{ﬁrarpﬁ%%gkSﬁ%ﬁﬁ% dg?i%é‘uf—ﬁi &%@Lbﬁt of

uret hane from Uni royal Chem cal of
W%WB@ﬁddwezmmnedabzog@s%@@Eﬁésom\mlmonbasedaphy using

segsly%rt%éné'am«t@lg Qgéx‘i’cﬁ‘éﬁi PO‘rMHf@Af@é}e qie %gegsw D pigea

from Uniroyal Chemnical of M ddl ebury,
- a5 L3P, BEIItES afutees tiMppERERDh vafthaaeatqmmrc After

acind icomPPL VIR S oL P&’éalltq%ylssflﬁée@fz PELLSOANY 2RAeq
PPG fornmul ati on no. WC- 71-2143 is as an aqueous

S EOHd &Py RS a'héllﬁy‘a%%ﬁaCFa%tmwreawylhl%ated for

POl AR E-oPL ERAIRE 1Yh 81 o br 138bHEHALIPO! WHBRI Z8d I BRtil1ation
Al so described as a cationic acrylic polyner aqueous

du@g@ﬁgﬁbﬂre Weazhed 1% Qrashpr éiiridd asson obdpwentinued about
gléggt OL}QE 'agllat thed' 1 %QBE.}L% ng;ﬁ%ﬁgg JN % pc,[oocg%g.ok:o room

130 O 1 | sopropano acry ate

MEtEpPETAEErRacT het BOUSB. d;szl(Lﬂetio:Bmo}uantﬁ@)mamso 6

”%h@%@@ry+ﬁg(§roduct, which was a cationic acrylic polymer
aqueous solution, had a solids content of 32.6 percent by

weight (determined by weight difference of a sample before and
after heating at 110°C. for one hour), and a pH of 5.25.

All % solids values are % by weight.
[00178] Coatings were applied to blank 8%” x 11” Teslin® TS
1000 sheet. Coating weight is measured by difference using an
electronic balance.

e The blank sheet is weighed.

e Coating is applied to the front side using a #9 wire-
wrapped rod.

¢ The sheet is baked at 95° C in a textile oven (Model LTF
from Werner Mathis AG, Zurich, Switzerland) for 2

minutes.

¢ The sheet is removed from the oven and coating is applied
to the backside using a #9 wire-wrapped rod.

e The sheet is re-baked at 95° C in the textile oven for 2
minutes.

e The sheet is removed, allowed to cool to the touch and

reweighed.



(CAS 3775-90-4) 73.0 Styrene 69.2 VAZQ(r) 67
Initiators- 18.2 Feed 2 dacial Acetic Acid 17.7 Feed

wQ@2@sjzassyed Water 1,085.0 2 , 2 PCT/US2004/026892
' - Azobi s(2-net hyl butanenitrile) initiator conmercially
avail able from. | . du Pont de Nenours and Conpany,

W I m ngton, Delaware [00177] PRe~initial char ge was

heated in a reactor with agitation to refl ux

tenperature (80 C. ) . The Feed 1 was added in a

contei nbewsineaweéghbvir nllddeirans 01IBRolinsh. i detiegmined by
COﬁple&i§HHfHé Feednd @ddidi0ne iﬁ“ﬁﬂTﬁ@%&bﬂQ Y X4 area.
was held- 657- at reflux for 3 hours . The resultant
acrylic polymer solution had a total solids content of

6}od1RAr centné dghRiflineds By M) gt tﬁé frﬁfa‘»{e%p%%agf.n@s was
sanpl e before and after heati for one

hBefguzadd VAR et #a?\/@\aélgec‘ﬁ%l%'&%ltﬁ? W’eﬁ“@’fﬂ GECRPHDY e
det oL e dshig aeln R RE & ObLd1r OURL POF 8RSk Ndsing a #2
pol ystyrene as the standard. Thereafter, Feed 2 was
agRilsv et £PYeRM nut es at room tenperature with
agitation. After the conpletion of the addition of
Feed 2, Feed 3 was added over 30 minutes while the

r ESRE N i xtCiS’iaé1ﬁﬁsw?ﬂ=ﬁited*zlzépn%‘i%%’f‘?‘ﬂﬁl@m"lsc"“ty
di stillationmef /s§0RFOPBNM (sechhes) (tentdipstikk! @t 2pr)
tenperature reached 99C, the distillation was

conti nued about one nore hour and then the reaction

m Xt ur-@iwas cool ed2te room temper ature. Thel et al
dlstlllatlon coll ected was 550, 6 grans product,
whi ch Wds a cati onﬁc acrylic QpBOI%/rrer aqueggé “dol ut i on,
had a-selids contenotoof 32.6 perrent by weight
(deterr@ ned by wei ghg differe & of a san‘pl4eO bef ore
and aftér heati ng at~110 C . Tor one hour), and a pH
of 5.265 All % sol 0ds val ues zra % by wei géhg.6 [ 00178]

Coat i ngs were applbgg to bl anﬁ.sl%' x 11" IS%'.E” (r) TS

-07 0.9 16.1 40.8
-08 0.6 16.3 48.8
-09 1.1 15.4 41.2
[00180] Test prints from the coated Teslin sheets were

generated off of an HP960C printer, set to normal default
print mode. Optical density values were measured using an X-
Rite® densitometer, model type 418, normalized against a
Macbeth® black/white standard plate. Test prints were also
generated using uncoated Teslin TS1000 for comparison. Optical

dengity values are listed in the following table.

Coating CMY C M Y K
No 0.76 1.02 0.81 0.55 0.76
coating
-01 1.30 1.05 1.32 1.04 1.13




1000 sheet.

Coati ng wei ght

usi ng an el ectroni c bal ance .
wowioglziss3 Coating is applied to the front si deCTUBER2004/626892
is baked at 95 Cin a

#9 wWirew a

textile oven (Model
Switzerland) for

pped rod.

2 m nutes

The sheet

LTF from Wer ner
fhe sheet

The bl ank

sheet is

is renmoved

is nmeasured by difference

Mat his AG Zuri ch,

fromthe oven and coating is applied to the backside

Ising a #9 wire-wapped rod. The sheet is re-baked at

5 CGih the téxPll e pveR-Bér 2 ni hubes TRe8%heqt i%-03

removgy, aj Toweggto £00lp. g9 the Tough and rgwei ghed. 66 gg

- _Coatingl weight in mlligrans/square-ilnch |s

det et%h ned| by 1dP&i di hg RePght |di f fe?&nce i nORPE 1| dr ank. 04
Yy Cofg ed pregq. 15001791 (THe dyjnam CoyT SGUST {ygpf e 1 1=
i xed coat|ngs was asured using a #2 Zahn cup and

the st@tic| vi $e¢88ity| wad-ktasuredludt ng |a BP o¥kfigld 1.28
Vodel -DV-"1F VESGemEtET ySEHU #27Spdie mpm

Cbati%q,CDth%aggélq t gé%ghn QB%S%'fieldV#écositv 39
ny. /gﬁhare |néh2?secondé)0?C9nt|pé}%% @@22 I)i@l 2.51.16
6.5 6 2376 O 9 L7765 60415

15 =% 050 333 1 b5 & B8 014 21 7 198 5 b7 016, 12°

40.8 08 0.6 16.3 48.8 09 1.1 15.4 41.2 [60180] Test
prints fromthe coated Teslin sheets were generated

of f 1®

14

1.2

Qpical Density
I
[}

o
=

0.4

0.2

No coating

[00181]

8181-67-01

-02

-03 <04

-05 -08

Coating

07 -08

i

-09

The 09 coating was applied to 8%” x 11”7 sheets of

Teslin® TS1000 and SP1000 and cured as described above.

Test

prints from the coated Teslin sheets were generated off of an

HP960C printer,

set to normal default print mode.

Optical

density values were measured using an X-Rite® densitometer,

model type

standard plate.

418,

following table.

normalized against a Macbeth® black/white

Optical density values are listed in the



print node. Optical density values were neasured using
an X - Rite(r) densitometer, nodel type 418,
woornyetiszed against a Macbeth (r) bl ack/white BCEOSZ0026892

plate. Test prints were also generated using uncoated
Teslin TSI OO0 for conmparison. Optical density val ues

are listed in the follow ng talbBe- Coating CW C MK

No 0.76 1.02 0.81 0.55 0.76 coating -01 1.30 1.05 1.32
1.04 1.13- 67 - -02 1. 01 0.8 1. 050. 84 1. 03
-031. 080.831.030.831. 08-041. 050.

— 7

O5 Tes123 0. My I .J 04 <05 I[. 150 - § ;71¥. 07 7

0—
71 __ 15 61 2 1 111 2 60 2|8
7 11.1e

0
Jl07T$10003 1 1908 1| 2%.20. (1 11.23 9 -080 19 2

g

Q

Ogpriooo 2 11,0890 1T 46,091 1 3P 1 : o T e
13 1 2 1614112 Gl GWO0S8 - JCSZDY o)

6- 04 - 0 2 N coating 8181-67-01 -02 03 -04 -05 -06

Qg& 3e-09 Coating [00181] The 09 coating was applied
am@) e " sheets of Teslin (r) TSI OO0 and SPlI OOO

an%?oé'ﬁlzéd as>WELE! i et Ubovellyeat Ifr-Smis Feshint ME1000 were

caald Teshidvashagt §0M§6s9lt%ﬁe&é£@&5%fdf Qf 5 %néipg%cm

pralcrg:togcrianc?ee tthteo tgglrlg?cl}ue ecle%%r&bgcallrg Eg{g.mzeale 19. The
resultant rolls was converted into 8.5” x 11”sheets, grain
long. Test prints were generated off of an HP960C printer,
set to best ink jet photo grade matte finish. Both sides of
the substrate were printed. The optical density of color bars
representing the five primary color/ink types: composite
black, cyan, magenta, yellow and pigment black were measured.
The printed color bars were submerged in tap water for
15minutes and the resultant optical densities measured. The
procedure was then repeated after a total of 24hours of
continuous soaking. The optical density values are given in

the following tables.

Optical Density Retention - Side A
24hrs, Tap Water

Water CMY Cyan Magenta Yellow Pigment
Soak Time ' Black
Initial 1.31 1.13 1.26 0.88 1.30
15 1.31 1.14 | 1.28 0.90 1.30
minutes
24 hours 1.32 1.12 1.24 0.89 1.29

Optical Density Retention -~ Side B



density values were neasured using an X-Rite (r)
normal i zed agai nst a
Opt i cBET/US2004/026892

densi t onet

er, nodel

type 418,

wokmberis4yr) bl ack/white standard plate.
density values are listed in the follow ng table

.68 -

Teslin CWW C MY K TSIO0O 1.08 1.20 1.23 0.99 1.16
SPI OO0 1.09 1.22 1.22 1.02 1. #8 Exanpl e [00182]

Several 6,

600f t

rolls of 10.5m |

Teslin TSI OO0 were

sized with coating conposition described in Exanple 19
in accordance t he t echr34dyé  d€3RMTH&F i n Exanpl e 19.
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Denskiyg RementnofrR v@.teé BGN@ blezaéhwgs ‘Tlaqpl% erfviat ety of
Cy%écééﬁbf¥hgeﬁgﬁd\%ﬂﬂdyﬂtpfgﬂ@rﬂhat was part of the test print

samples, printed in composite black maintained good optical

clarity.

Example 21

[00184]

Sheets 26-inch x 38-inch of treated Teslin TS1000

substrate, 10.5mils thick, were cut from a master roll in the

grain long direction.

The Teslin had been coated with 3

passes on each side (3x3) using the same coating composition

as described in Example 19 and the same Flexographic coating

technology described in Example 19.

One coated Teslin sheet

was placed on top of ome 26-inch x 38-inch sheet of 0.21-inch

polyvinylchloride (PVC), supplied by Empire Plastics.
A sheet 27-inch x

sheet was cut in the grain long direction.

The PVC

39-inch of 2-mil clear polyester was placed over the Teslin

sheet to act as a release liner.

This release liner was

removed from the composite sheet following lamination and is

not an integral part of the final composite sheets.

This

construction was placed between two 27”7 x 39” x 30mil polished

stainless steel metal plate.

The resultant stack was then

placed between two 27 x 39” x 125mil un-polished non-

corrosive metal plates.

This entire construction was placed




Soak Tinme Black Initial 1.31 1.14 1.27 0.89 1.30 15
1.33 1.14 1.23 0.91 1.30 mnutes 24 hours 1.29 1.10
wa2@3/028590 1.29 [00183] All col or bars remai neRICBHUF1004/026892

after 24hours of soaking tine in tap water. No bl eed

was vi sible off of any of the colors . Bold | Opoint

font that was part of the tesfOprint sanples, printed

i n conposite black mai ntained good optical clarity.

Exanpl e [00184] Sheets 26-inch x 38-inch of treated

Tesl a nzcmsrr@@ovm Aaménagne mres sy hper1eatede teu2 Hrom™

el Qhhst Jéy%ngﬁéérbédﬁﬂ%s@hbﬁCiéﬁ&haﬁgﬁeage§|pﬂéssure
%een coat e passes on each side 3x3 usi n

th’é TS ichari ﬁglmogtwoﬁ?@@raégé?.%oﬁ%o Ex ¥t under

19 and th Fl
GREET b BRI oD S redt e %A“L’l‘&gﬁﬁmlgél took

ph@,@ﬁﬁcmrattamp pimonee? . - | Attex b@sngnchrncs?mﬂetfrgﬁl phe press,
Lod 00h Rl nub gDl Q5 08R{ BY Qs SURBLLEC: R EABI Eeack

eet was cut in the grain
dbbmttﬂlﬂ:l’t.loﬁ shme ﬂnlsheﬁ so@Psiigehsheet diad érIO@ r

fg%gg@tl was. P e%%tmésrdéf%&%%' i BeSbESfed Qh@%eéﬁnﬂ

Yin&re is release liner was renpved fromthe
cma*pe:s; tehishedembmd irawedga | gorch adheRignRlS seemlaps bond

éear|1 HRar tregi:u]i rla%df 'gﬂ@l pF@NMPAFH61 §NESLS -calBkSwere die
cons ruction | aced between two 27" x 39" x 30m |

polit sfreun $hai nbelsbtaéftteéﬁ Rt x ﬁlBafL@Chme?‘Qéﬂ}llt gpfposite
Sgﬁgg?lShI%b?QnPE@&?QﬁQQE“ﬁ&ﬁ‘édﬁa %Eteérﬁﬁy dhd1§58a|lat

un- po noncorrosi ve netal” plates. This entire
c6hst r uditortiamP| e dglamigate ideskroned - theh TREDAR hLaYeT

| ok BRI NGRS Sea Y ‘?J?ﬁ%@t g6hd £ 220Fa $BSMTHBBhtiEbetween

construction was con\‘&sesm on laminated at a pressure
othe0Dpsliinf endghia at a tenperature of 220F. Wile
under press, the platens were cooled to | ess than 100
F , which took approxi mately 22m nutes. After being

r Bxpwede f3%m t he press,

[00185] Sheets 20-inch x 25-inch of treated Teslin
substrate, 10.5mils thick, were cut from a master roll in the
grain long direction. The Teslin had been coated with 3
passes on each side (3x3) using the same coating composition
as described in example 1 and the same Flexographic coating
technology described in example 2. One coated Teslin sheet
was placed on top of one 20-inch x 25-inch sheet of 0.10-inch
polyvinylchloride (PVC), supplied by Emwpire Plasticg. The PVC
sheet was cut in the grain long direction. Below the PVC ply
was a second ply of 20-inch x 25-inch x 10mil PVC, cut grain
short. Below the 10mil PVC grain short ply was a 20-inch x
25-inch x 2mil PVC sheet cut grain long. A sheet 21-inch x
26-inch of 2-mil clear polyester was placed over the Teslin
sheet to act as a release liner. This construction was placed
between two 21”7 x 26” x 30mil polished stainless steel metal
plate. An identical polyester/treated Teslin

sheet /PVC/PVC/PVC lay-up was placed on top of a stainless

plate from the existing congtruction. A polished metal plate



the resultant conposite sheet was renoved fromthe

stack construction. The finished conposite sheet had
w@owd/023ssegrity, any attenpt to del am nate desPCDYRIH04/026892

the Teslih layer, which denonstrated a good adhesive

and seanl ess bond between the Teslin and the PVC

| SO7910 ID-1 cards were die cut’lfromthe resultant

26-inch x 38-inch x 30.5m | conposite sheet . The

finished cards had good integrity and good |l at flat.

Anyesatitlawst pvedd mrenapecd axtlivepedrt hel kel ilankayerthe

i t [ e d

bttt Ra Tedr T B o A D BB R Ty B e essea

2004 Hdh Lryes- pheh eofistedatedlFeskhrak subBta ategnltant stack

10wa€§“ﬂl§c(e@' Bgtwé/@f %urfbfi'_terf a&fgla @Fﬂétﬁ%ffe&l lga'dg %Pg.a

grain'long direction. The Teslin had been coated with

3 passestepnearlvagiide £3Re) ansi mgchavel saleubbari ng
Cotﬁﬁ}ﬁfﬁa'i:'tﬁﬂeésalg@%bﬁggd'ﬁy 6aaRkLE: k%rﬁ@goﬁg signed to
FI exogr aphi ¢ coating technol ogy described in exanple-.
OfePToaPedoTeR} 1h SREELPWER YsrReEatere taysl presneduring
20:nd¥eR1X 12t hChbrs heehe Of e 10382 | BEdok plus buffer pads was
pol yvi n;_/LI chloride (PVQ), supplied by Enpire Plastics.
THPVElaRedtPsiaesdut vpnstightdral Ardong 2gmidcrnoeplished

Betow doi@oFMee phatalap1acS£CONG: Rl ¥nfrL2QonBeBuXtion,
25-inch x |Om | PVC, cutaaggral n short. Below the | Om |

PVETSFarR SR HRPOlias® FFRENR 2EMPERTENBRATY Pyess,
SheelheHEqOE&i Ibd°eNg. T $BGEbs Zds | G %2614 0GPt ompression
2-m| clear polyester was placed over the Teslin sheet
t olagEnahsdart ¢t @xeesPracet 2PRPs1 ches tiamdinusas wis a
pl en: t\waoR1" .x .26" X m_l__pol jshe
st%ﬁﬁggggﬁé\%ee 3?&%1 gfgéleg.uﬁgi?&)erﬁtsgéa{:ée Flatens vere
patoastietbt Tead ethahiesb 0¥, SHREEh /HOM aBYEbx e 13y 1 9Rinutes .
was_ pl aced on to 8f a stainless plate fromthe _
e P NG CBPSITNERORE O 51 PERRR rfolalt VB HE ecompopite
\_?_I;&S’le[ékaCﬁéir@VJﬁmdvléa ex@gaﬁﬁ peby estman E%Qﬁéﬁfiﬂi@@l%ld

e pattern was r ated ten nore tines so that twelve,
prcé)-"g’loﬁé‘é‘:éds}}ﬁﬂstts Eggy%?"%l%egﬂgﬁffe(?qyn At heMRE f¢k detppinate
I eRgltt-apéd stiackresasnpl &ead bRt veedertstestpads goolin8dhesive

I
bqufderseQm esssa b%n% between the Teslin and the PVC. IS807910 ID-

1 cards were die cut from the each of the 20-inch x 25-inch x
30.5mil composite sheets. The finished cards from each
composite sheet had good integrity and good lat flat. Any
attempt to delaminate destroyed the Teslin layer, which
demonstrated a good adhegsive and seamless bond between the
Teslin and the PVC.

[00186] This foregoing example was also conducted using
Teslin SP1000 which produced the same results as the Teslin

TS1000.

Example 23
[00187] Composite sheets fabricated according to Example 19,
were individually soaked in deionized water for 15minutes then

allowed air dry for 24 hours. 1807910 ID-1 cards were die cut



conbi nati on pol yam de fi ber and nechani cal rubber,
manuf act ured and supplied by Yamauchi Corporation,
waele®sgeesad t o nore uniformal ly distribute tenpePE/USM04/026892

and press during thermal | am nation. The resultant

stack plus buffer pads was then placed between two
slightly larger 125ni| un-poli gRed non-corrosi ve netal
plates. This entire construction, referred to as a

book, was placed in a TMP | am nati ng press, preheated

t of3@D the. eTrle orppesPPeindhst RPAciioh P éalmbre@mqmte

| anatked e o RIQIRHN ZQ3RSLatr e
tenperature eof 3010 F .g?/\ivﬁlse und e? pr%ésl@gsg% gﬁl@;\%te%ad good

wel e e eend 9988s lehahlano Roy abFewPh d}@kdelamlnate

aQRkQ&b?@Heiﬂé:ﬁgylﬁﬂt@§yef¢%@ﬁcﬁe&£%bﬁégyg%%g £r§§gélyahesive
press, all twelve conposite sheets were renoved fro

t RADHESRILZFF RAMS PELVRRR SHied TeBRPBsHih thikeBVE - hatpsultant

QCEBidlﬁﬁgﬁédtdérd%nﬁeﬁgﬁé%ggteboeg§ié¥négﬂd%aggéﬁrfE@%pa stack
the Teslin |ayer, which denonstrated good adhesive

arffds §44P e‘é%ali?cﬁ’fﬁ%éﬂ\%% FYRETrFesE? nt% drecpadpyioned
| SEARE0nI D- 1 cards were die cut fromthe each of the
20-inch_x 25-inch x_30.5m | conposite sheets. The

£i OR8N car dSTEr SR EARPL GABOS | FTRITEEt ChadoRfo@l density

Irﬁéﬁ@hh&&n&ﬁé&ﬂﬁ%ﬁdnbétoﬁitheAﬂﬁwaéfﬁgﬂﬂhgto(gﬁéfuﬁ7u@99re01pe)
destr% g %e Teslin Iayer whi ch denonstrated a good
adifeSEFRIATY WEAMUES (HoTHPBERE P T RS ) Tes FRRE & ithe

P\#G.c tk@04 86dedl Hins thos E‘@tﬂ.ld}g weXanpteiuwsl aksoof aiduehed
duced the sane results as

usi Teslin SPLOOO whi ch

theq%gsf?}fperlksfﬁdﬁte@a%q éjpnz SF b ABA SEofposPid s REets ink
f aleiti gavesly geperdi ng to Exanple 19, were individually
soaked in deionized water for 15m nutes then all owed

air dry for 24 hours. 1S0Or910 ID-1 cards were die cut?

2 - from Qﬁhace&cbenhttﬁéoﬁlomm@ De-ZoniBel Watd): Sobk

Arrocd cha et-s Th oar —~Ic -Frnma r-h

UII[JUOI L C o0l | | ||| oll
onposi te she EO%%d 88 it F?F? TR IgFl}P&tPlg?enied
y attenpt ‘Oﬁiqz %es royed| the Teslin layer, Blac
r Py h nnr\nl ~n ol vn
'Sé" EL‘C".L”"“’ e e -l e P “12 1.18 0.86 1.25
IJ1000WP
24 1.21 1.13 1.03 0.74 1.19
926 1.18 1.08 1.03 0.71 1.17
New Teslin 0 1.39 1.33 1.22 0.91 1.37
TJ1000WP
(8181-67-09)
24 1.39 1.35 1.29 0.92 1.37
96 1.39 1.32 1.31 0.92 1.36
[00189] The invention has been described with reference to

specific embodiments. Obvious modifications and alterations

will occur to others upon reading and understanding the



and seam ess bond between the Teslin and the PVC

Resul tant conditioned cards denonstrated easier
w@epanzasidn from a stack and slip characteri stPCHUS2004/026892

conpared to the unconditioned version. [00188] The

follow ng table conpares the optical density retention

performance of the new of fering3(8181-67-09 recipe) to

standard 1 J1000WP (2 conponent recipe) . Test print

patterns used in this study were produced off of an

HPYs ideRofes FidRatiopr i nfleris datepfedediatqlaei tyventdon be

PhQt 013488 €ad Nk d19ki: AL OSBY meﬁod@iéaﬁﬁlongegﬁ&ta‘/lteratlons

foll owi ng De-Ionized ter Soak Soak Conposite

VeRaRtarYes | GwwwPicgrenretin eBEgeRe Briadiee( hn@ntsccm or the

a§§hgaqegtgaj*i%o;=18 0.86 1.25 1J1000WP 24 1.21 1.13

0.74 1.19 96 1.18 1.08 1.03 0.71 1.17 New Teslin

0 1.39 1.33 1.22 0.91 1.37 1J1000WP (8181-67-09) 24

1.39 1.35 1.29 0.92 1.37 96 1.39 1.32 1.31 0.92 1.36

[00189] The invention has been described wth

reference to specific enbodi nents . Qovi ous

nodi fications and alterations will occur to others

upon readi ng and understanding the- 7 3 - detailed

description. It is intended that the invention be

construed as including all such nodifications and

alterations insofar as they cone within the scope of

the invention or the equivalents thereof.- 74 - In the

claims : 1. An ink jet recordable substrate coating

conposition having a pH less than 7 conpri sing:

3



(a) an aqueous pol yuret hane di spersion; and (b) an

aqueous solution of a nitrogen -containing polyneric
waely@s023sa3 | ve conpound. 2 . The ink jet recor dei/Es2004/026892

substrate coating conposition of claim1 wherein the

pol yuret hane is selected fromthe group consisting of

ani oni ¢ pol yurethanes , cationi’¢ pol yur et hanes,

noni oni ¢ pol yuret hanes and m xtures thereof. 3 . The

ink jet recordabl e substrate coating conposition of

cl & hh2 whetwsn the aqueous ani oni ¢ pol yur et hane

di spersion conprises one or nore anionic pol yurethanes

sel ected fromthe group consisting of aromatic o

pol yet her pdy ikt hahesscadaphat Febsioiafet Repting composition

palyuret bapesi e @BLI ¢ ARIHESLSL: POl yur et hanes,

al 1 phat’i c pol yester pol yurethaneS, aromatic
pol ycapr ol actam p¥l parephanexlyuneghare plistregsion; and

pol ycapr ol actigm pal Wheblanesiut ibn of N8 hitds@h-containing
recordabl e substrate ‘coating conposition of claim?2
wHeleme i B ¥R feFaS 13RI RATIROYSSI- yur et hane has one or

nore acid groups selected fromthe group consisting of
carboxylic acid, sulfonic acid and m xtures thereof.

5

The ihk j eths d€8r dabI e THEPL Gt BRYFECHg e/ MItE iGTBRS 1 tion
of o€l AlaAl1l Waeheiif the PsluRAEShsAk ULd r1ektad from the group
ni t rogencont ai ni n Qol ric gge fixatLve,coqgound
CHPISELRG. Bl LE cHRT A S GERB RO NE: PRSP Ry Uk ethanes,
degdniesibr pel e tdaneBr &ndlintikOgess Oficddrifny MNoNer s
sel ected fromthe group consisting of:- 75 - CH = C=0
RBRNR3, CH=2Z23 -R

3. The ink jet recordable substrate coating composition
of claim 2 wherein the aqueous anionic polyurethane dispersion
comprises one or more anionic polyurethanes selected from the
group consisting of aromatic polyether polyurethanes,
aliphatic polyether polyurethanes, aromatic polyester
polyurethanes, aliphatic polyester polyurethanes, aromatic
polycaprolactam polyurethanes, and aliphatic polycaprolactam

polyurethanes.

4. The ink jet recordable substrate coating composition
of claim 2 wherein the aqueous anionic polyurethane has one or
more acid groups selected from the group consisting of

carboxylic acid, sulfonic acid and mixtures thereof.

5. The ink jet recordable substrate coating composition
of claim 1 wherein the agueous solution of a nitrogen-
containing polymeric dye fixative compound comprises a polymer
comprising monomer residues derived from one or more nitrogen-

containing monomers selected from the group consisting of:



RBRHCCH CR1RCHCH R3, and HCHRCHI R3
wherein RL is selected i ndependently for each
wo@ewanesmEe in each structure fromthe group cRPCFUSI004026892
of Hand Cto C aliphatic; R2 is independently for
each structure a dival ent U|%§(@ group sel ected from
the group consisting of Cto al i phati ¢ hydrocarbon,
pol yet hyl ene. gl ycol and pol ypropyl ene glycol; R3 is
i ndependently for each occurren%ﬁ in each structure
sel ected fromthe group gonsistimg of HCto C
al i phati ¢ hydrocarbon and?a Tesi due fromthe reaction
of the nitrogen with epichlorqgQHFOn, Zis selected
fromthe group consisting of y0- and -NR4-, where R4
is selected fromthe- 76 - growp, consisting of H and
CH; and X is selected fronwtgyggroup consi sting of
hal i des and net hyl sul f atg— The ink jet
recordabl e substrate coating gonposition of claiml
wher ei n the aqueous pol yuret hahe di spersion is present
at from10 to 70 percent by weight of the ink jet
recordabl e substrate co&%ng_eﬁ%%osition and the
aqueous sol ution of a ni ?Tﬁﬁ%y- cont ai ni ng pol yneric
dye fixative conmpound is prez?ﬂF:@t from30 to 90
percent by weight of the inkg et recordable substrate
coating conposition. 7 . The Nk jet recordable
substrate coating conposition/fﬁ glain11‘prepared by
m xi ng the nitrogen- conka&Hang pol yneric dye fixative
conpound (b) into the aqueou \Eﬁmﬁurethane di spersi on
(a). 8 . A method of coatingRan ink.jet recordable

substrate
H,C CH,
Nt i
be, b,
\\\N///
L3 , and
H,C CH,

Nert | mic®

b

b,
N

X

Rf/\\R3

wherein R' is selected independently for each occurrence in

i

each structure from the group consisting of H and C; to C;
aliphatic; R® is independently for each structure a divalent
linking group selected from the group consisting of C, to Cy
aliphatic hydrocarbon, polyethylene glycol and polypropylene
glycol; R?® is independently for each occurrence in each
atructure selected from the group comnsisting of H, C; to Cp
aliphatic hydrocarbon and a residue from the reaction of the
nitrogen with epichlorohydrin; Z is selected from the group

consisting of -0- and -NR*-, where R' ig selected from the



conprising: (a) providing an ink jet recordable
substrate having a top surface and a bottom surface;
W@ Jo50238¥3 di ng a coating conposition having a PEI/USx84/026892
than 7 conprising: (i) an aqueous pol yurethane
di spersion; and (ii) an aqueaqus _solution of a
ni t r ogencont ai ni ng polynerlc ye fixative conpound;
(c) applying the coating conp05|t|on to at | east one

side of the regor,dabl e s stra

RO OBE LEF i TGP H e ek o P EEbraabIg: the gvoup
sufsitgtdtng 6ol isks: antd esdpdsodsasabstrate having a

top surface and a bottom surface and conprising: (a) a
matri x conprising a polyolefin; (b) a finely divided
partieul at ehsidrkc getts récdtdablei stbsbrried ddhrdughoutposition

Lbe (B b nandes T Qlugonetuark ebolil ereannzell na,
Bor S ATt a tng -t A he m cropor
subsintate, fsamdeomoegocpﬂJsctertmmngeaghft e:aic,tthabmuk jaﬁ

ég?e%ﬁgysogé%€§: Cgﬁm%egeln ?%9&98% é#gﬁ%%ag npr|ses

sokutgionb of ha sel tecioed - bpohaiﬁwaggpgmpm@rWEndMﬂ fgxafive
[igh l_ar ' oloye

S R M o S B et e

ank i jedarcehpydielpist @Mkplsaramlfgilﬁtlﬁél FPrRAAA teea - haV| ng an

intrinsic viscosity of at least 5 deciliters/gram 11.

The nethod . of claim9 wherein the siliceous filler o

const 7t ut eBh¢ rigth SGtpereerialile 9OPPEFRENICOBYINEI GIPAFH tion

Lh TP ROBPEOUS. RO WIALR, dncl icrdhe kgl cl ai m

erel n the aqueous po yuret ane |sperS| on 1 n

p@}me)rl@o APE %@Sate}vﬁo Foup@ihnd) séreetidte PAYRPERe
95£§u%éygg§és&iggbﬁggoﬁnqulc pol yur et hanes, cationic

polyur et hanes, "noni oni ¢ pol yuret hanes, and m xtures
8. A method of coating an ink jet recordable substréte
comprising:
(a) providing an ink jet recordable substrate
having a top surface and a botfom surface;
(b) providing a coating composition having a pH
less than 7 comprising:
(i) an aqueous polyurethane dispersion; and
(ii) an agueous solution of a nitrogen-
containing polymeric dye fixative compound;
(¢) applying the coating composition to at least

one side of the ink jet recordable substrate.

9. The method of claim 8 wherein the ink jet recordable
substrate comprises a microporous substrate having a top
surface and a bottom surface and comprising:

() a matrix compriging a polyolefin;
(b} a finely divided particulate siliceous filler

distributed throughout the matrix; and



thereof . 13 . The nethod of claim 12 wherein the

ani oni ¢ pol yurethane is selected fromthe group
w@owsisIseng of aromati c pol yet her pol yur et haneBCT/US2004/026892

al i phatic pol yet her pol yurethanes, aromatic pol yester

pol yur et hanes, ali phatic pol yester pol yurethanes,

aromati ¢ pol ycapr ol act am pol yu7ét hanes, and al i phatic

pol ycaprol act am pol yuret hanes. 1 . The nmethod of claim

12 wherein the aqueous anionic pol yurethane has one or

nore aci d gr&tps 3eareeicEd Pf olmtHEgReapieDmsizesi ng of

Caé&ﬁﬁﬁﬂibﬁtﬁﬁéCEhﬁﬂﬂgﬁ@ﬁECtﬁgﬂﬂ1c§8909$ﬂglﬂﬂ%%t&ﬁ@é?qgaid'pores
78 - 1 . The nethod of claim8 wherein the aqueous
sofRFGHUEERA FHi thea§En2eot ANPRYCHBT v Mod ulgeof said

fiﬂiﬁﬂdﬁ%r@ﬁﬁﬂﬁﬂﬁ@x%@@PfiSeS a pol ymer conprising
mononer residues derived fromone or nore

ni trogen-contai ni ng nononers sel ected fromthe group

consi stigng oftie Gdthiod & TR whkr&H €nB3pdI Y61 G ,CH
HH CHR3, and HCH CH CH R3 wherein Rl is selected

| REREAEHL PY° 1B PeAENS Bt eAER™ iR &R VBL FAREtAtE N of a
f rmd;&ehg%@ UﬁlTlfé@]ltﬂﬁhit Jv@%gm{ le?eelhﬂler% &la:v@ﬁ;ét éltrg;il?_@%insic
i s | ndependent or each_structure a divalent |inking
grvo’ﬁ‘fo§glt§c?€c?éf/ rEAFE O ﬁ%ﬁl&ﬁﬁgf Ffahgngr aclinpag high
alnqikaiii ar hyeiigitapbbdipryofNeelehpbeiey Hry Gakrandic viscosity
pocly %E°9¥'aset:r‘es7 d%c_iliters/gram.

11. The method of claim 9 wherein the siliceous filler
constitutes from 50 percent to 90 percent by weight of the

microporous substrate. |

12. The method of claim 8 wherein the aqueous
polyurethane dispersion in (b) (i) comprises a polyurethane
selected from the group consisting of anionic polyurethanes,
cationic polyurethanes, nonionic polyurethanes, and mixtures

thereof.

13. The method of claim 12 wherein the anionic
polyurethane is selected from the group consisting of aromatic
polyether polyurethanes, aliphatic polyether polyurethanes,
aromatic polyester polyurethanes, aliphatic polyester
polyurethanes, aromatic polycaprolactam polyurethanes, and

aliphatic polycaprolactam polyurethanes.

14. The method of claim 12 wherein the aqueous anionic
polyurethane has one or more acid groups selected from the
group consisting of carboxylic acid, sulfonic acid and

mixtures thereof.



glycol; R3 is independently for each occurrence in

each structure selected fromthe group consisting of H
WQ 2@05025@ al i phati ¢ hydrocarbon and a resi due PCDIS1004£026892

reaction of the nitrogen with epichlorohydrin; Zis

sel ected fromthe group consi%ting of -0- and -NR4-,

where R4 is selected fromthe ‘group consisting of H

and CH; and X is selected fromthe group consisting

of hal jdes d hyl ... The methpd of claim8 _

mherei%gtheﬁgaJggﬁg%bSEy%F%@hgngggfgﬁ%r CORIIEOPF et ion

att fa omtiOgto-ddhtpemdent phymweiightlyef £ i:he ivek chb@bound

re ﬂ%%lse f#gft reart eco%oiat iln congosi tion and the,

aqueous sof utiofl of “a ﬁl%?&%%ﬁpg Ke4i T Hg'Uss §REtyed from

dyme fdrx abice en tomgeurdohsa priege nbnamef$ B13Qtt8 HHom the

p t \ej ght _of the coating conposition. 1 . The

n%%ﬁ%ﬂcg ¥%¥§$%$éﬁﬁherein t he nitrogencontai ni ng

pol yneric dye fixative conpound is a pol yanm de am ne

reacted with epichlorohydrin. 18_, The nethod of claim

8 wherein the coating co Q§L1>6ﬁ has a total resin

solids of from1l to 35 wi.% based on the total weight

of the coating conposition. 1 . CFR® nethod of claim8

wherei n the aqueous polyurethaﬁé di spersion in (b)(i)

conpri ses an anionic polyurethéng and the coating

conposition is prepared by m xi t he

ni t rogen- cont ai ni ng pol ynmef+eNdye fixative conpound

(b)(ii) into the aqueous pol yyrethane di spersion

(b)(i). 20. The method of claRh 8 wherein t he coating

conmposition is applied to both Eides of the ink jet

recordabl e substrate . 21._ A ebated ink jet recordable

substrate coated using the method of claim.80 - 22. A

coat ed m croporous substratezgﬁﬁﬁﬂqsing: (a) a

m cropor ous substrate havi ngzan upper surface and a

| ower surface conprising: (i) ™N,mtrix conprising a

pol yol ef i n; .

R3—1* X

TT\RB
R3

7

H,C CH,

N g

LHZ LHz
\\\T///

R3 , and

CR RYC

H,C

by b,
\ N+/ X_
R{/\\R3

. 1 .
wherein R* is selected independently for each occurrence in

7

each structure from the group consisting of H and C, to C,
aliphatic; R®> is independently for each structure a divalent
linking group selected from the group comsisting of C, to Cao

aliphatic hydrocarbon, polyethylene glycol and polypropylene



(ii) a finely divided particulate siliceous filler

di stributed throughout the matrix, and (iii) a network
W@RoosM2IBIET OoNNect i ng pores conmuni cati ng t hr oughOTUS1004026892

m croporous substrate, said pores constituting at

| east about 35 percent by volune of said m croporous

substrate; and (b) a coating I’yer on at |east one

surface of the n1croporous substrate, said coating

er conp risi é nerlc ni trogen- contai ni ng
xatR1 VS dé\%ﬁ@ﬁﬂ en“a% CFi FromeGirsree in each
p@imt%tx%age%@@é@%% Em@rgxtdwu@ gbﬁﬂﬂs@ﬂ{&ﬁlo‘ﬁ Engcoko c,,
ani oni ¢ pol yur et hanes, cationic gurethanes

nmré}ﬁtecpavg}m@%ﬁleénda%dr%ﬁlﬁlaré of Hete Fracszon of,dhe

coat b GLOROES U I1DBEaale; of 16l aéllé&?ecwff%bﬁil Elhé heroup
pol yuret hane is an anignjc @gﬁgurethane and t

RIS 1881 8hi P AN ur¥E Han S %néSoFe}ﬁﬁﬁ?QaéFam the

MRS eakest et fgom khe gH.Qupn€ onsisStsiengcoéd cardaoxyki group
acid,, sulfonic acid and_m xtures %hereof . 24. The

CORBS TS 8h orOULSUBRE I BIEYIFUEFAF T 22 wherein t he

pol ymeric nitrogen- containing dye fixative conpound
conprlses a héwg% cogp %S|n% nﬁgoner resi dues
derivetPfro it Sg&RSESHt it AT REAdmer s
sp%IynﬁyihéﬁenaiépeqynouplsqwmaaantngtofromEID +oCiH perc=dt by
\welght C? gﬁe 1nk jet rggordable substrate coating composition
and the agueous solution of a nitrogen-containing polymeric
dye fixative compound is present at from 30 to 90 percent by
weight of the coating composition.

17. The method of claim 8 wherein the nitrogen-
containing polymeric dye fixative cowmpound is a polyamide

amine reacted with epichlorohydrin.

18. The method of claim 8 wherein the coating
composition has a total resin solids of from 1 to 35 wt.%

based on the total weight of the coating compositiomn.

19. The method of claim 8 wherein the aqueous
polyurethane dispersion in (b) (i) comprises an anionic
polyurethane and the coating composition is prepared by mixing
the nitrogen-containing polymeric dye fixative compound

(b) (ii) into the aqueous polyurethane dispersion (b) (i).

20. The method of claim 8 wherein the coating
composition is applied to both sides of the ink jet recordable

substrate.

21. A coated ink jet recordable substrate coated using

the method of claim 8.



HCCHRCHSNand HHC CH CRL H X R wherein Rl is

sel ected i ndependently for each occurrence in each
w@reso2isee fromthe group consisting of H and ECT/0S1004/026892

aliphatic; R2 is independently for each structure a

di val ent |inking group selected fromthe group

consisting of Cto C aIiphafi@ohydrocarbon,

pol yet hyl ene gl ycol and pol ypropyl ene glycol; R3 is

i ndependently for each occurrence in each structure

selected fromthe group consisting of H, Cto C

al i phatz ¢ hydéQoaibancansbirousLsuberdfOMmBeiseaet i on
of the nitrogen with epichlorohydrin, Z is selected
fromthe grg%p cHASIEPRGCBP SRS ThRRGS- REALDT \jife MEPRY
i suselcechad &romerhenrBice @ seagsi sting of H and
CH; and X is sel e)ct ed fromtheagr pup consisting of

hal i des and met h{t) u 25"@tHE CEUPBHF % PoBBF Bkt in;
substrate of cl aii)22a whetediyn di hed@d|paitetidaes iSi1iceous

present .at _fro 0.1to0 7 rcent by weight of the
c{olglt ig dﬁ%%%b%%%a £ h]éo?ﬁ%cf%ggﬁ‘?cgﬁgﬁ’fﬁ 9ol yneri ¢
dye fixative conpound irstpoekedt hHitddc@inmdOcimy Yores
per cent. .weight of the.coat.ing |layer. 26, _The coated
e e B et O B a0 TG avfobpete, S bores
masggent tontat Nieagt pabguterisc pdyeeht Xat moduaengmdwadd s

: ] ' ac wi t h epi chl orohydrin. 27.
?ﬁ@g%%ggéggﬁ?%%§%8E§U§£§gbstrate of claim 22 wherein
t he pol yol efin conpritées bmeewronbethlssdtecnedstirfand ke the

GLUREOREL ShG-Qe 2 ddNPRLARLED TRIGCUL AL, ] N
pol yethyl ene having an i'ntrinsic viscosity of at |east
about 10 (i) a polymeric nitrogen-containing dye
fixative compound; and

(ii) one or more polyurethanes selected from
the group comsisting of anionic polyurethanes, cationic

polyurethanes, nonionic polyurethanes, and mixtures thereof.

23. The coated microporous substrate of claim 22 wherein
the polyurethane is an anionic polyurethane, and the aqueous
anionic polyurethane has one or more acid groups selected from
the group consisting of carboxylic acid, sulfonic acid and

mixtures thereof.

24. The coated microporous substrate of claim 22 wherein
the polymeric nitrogen-containing dye fixative compound
comprises a polymer comprising monomer residues derived from
one or more nitrogen-containing monomers selected from the

group consisting of:



deciliters/gramand a |inear high nolecul ar weight
pol ypropyl ene having an intrinsic viscosity of at

wo e@s2@mbdut 5 deciliters/gram 28. The coat edPCT/US2004/026892
m croporous substrate of claim22 wherein the
siliceous filler constitutes from50 percent to 90
percent by weight of the n1cr§ﬁorous substrate. 29.
The coated m croporous substrate of claim 22 wherein
the coating layer penetrates into at least the first 1
m cron of the surface of éhe nué?oporous substrate.
30. The coated n1croporo trate of claim 22
wherei n the m croporous substrat@e—has a thi ckness of
from0.5 to 100 mls . 31. The/coated mi croporous
substrate of claim?22 mhereln e coat weight is from
0.001 g/n2 to 50 g/nR.- 83 32 R°A mul tilayer article
conprising an ink jet reces e substrate at | east
partially connected to a substlantially nonporous
material, said ink jet recordal e substrate at | east
partially coated with a substantially water -resistant
coating conposition, an at “$é§t one of said ink jet
recordabl e substrate an §—b§~@ntially nonpor ous
material at least partially cogte®Pwith a
friction-reducing coating comgiosition. 33. The
mul tilayer article of claim32wherein said
substantial ly water-resistant ating conposition
conprises : (a) an aqueous ur & hane di spersi on;
and (b) a cationic nitrogen- [cont®i ni ng pol yneric dye
fixative material at |least pa&’tially dissolved in an
aqueous nedium . 34. Hﬂ@e mul tilayer @ﬁtlcle of claim
32 wherein said frlctlo educi ny % at ng conposition
conprises a |lubricant and Rre5|% 35. The nultilayer
article of claim 32 mheredﬂhsald gbrlcant conpri ses

pol ysi | oxane. N

|

Rr3 , and
H,C CH,

Q\'cral Rld§¢;

by, b,

"
R/ \R3 ;

wherein R' is selected independently for each occurrence in
each structure from the group consisting of H and C, to Cs
aliphatic; R® is independently for each structure a divalent
linking group selected from the group consisting of C, to Cu
aliphatic hydrocarbon, polyethylene glycol and polypropylene
glycol; R® is independently for each occurrence in each
structure selected from the group consisting of H, C; to C,
aliphatic hydrocarbon and a residue from the reaction of the

-nitrogen with epichlorohydrin; Z is selected from the group

consisting of -0- and -NR*-, where R? is selected from the



36. The nmultilayer article of claim32 wherein said
resin conprises styrene acrylic polyner. 37. A nethod

w0 ooospe3sdici ng a nultilayer article conprisi ngP@T1ES2004/026892
steps of: (a) providing a ink jet recordable substrate
having a top surface and a bottom surface; (b)
provi ding a substantially wat 8f-Tesistant coati ng
conmposition conprising a stable di sper sion of: (i) an

di -
e R P Bhb coint S hg BBy 62a58: 44 MRy ghe group

nedreviisatingt of e&s_tldaar&m@hhe)u@us&mfa{@ in an aqueous
medi um (c) at least partially applying said coating
conposition to at | east one surface of said ink jet

recor dzthl e Bubsbrate; m:‘(cebopa:ﬁcoheagmbsn&raﬁ:ieabfyclalm 22 wherein
abl e substrate of (c¢)

d K to
a SU%CEL alne Iﬁcg)n % %‘?f%te%’gt FP8IThan A BeYeprt by Welght
smfcaeecamh:@ baymnamra‘mcmt(re@erpmmwtdmgl@ polymeric dye
t sition;
f{ég(%%kgg %&\gﬁ lnaglgoarlelhsg Sal gp???r&t% P%Pea ﬁg‘ﬁ%c%tblyng

C’@#}QI@SI of orhet goatihgastysone surface , bfat | east one of
said ink jet recordable substrate and said _
substantially nonporous material . 38. A nultilayer
arti cl2® -corfrei spagedmiiarioppedus eslmsatarlal:e (Sﬁlhﬂldlalt e wlierein

lre@ast, 4 and a

el Foga SoRe A Ald g PRRRLE B EEE e MliRng 10 o
e gVﬁiﬂB@e idnei neactiafl migheepzell womytieinal s an

oxide material. 40. The nultilayer article of claim39

wherein said oxide material is selected fromferrous
oxi de 27i-r oAhgxFerREedhmd cirPreTPES Subbsteate .of claim 22 wherein

the polyolefin comprises one or both selected from the group
consisting of a linear high molecular weight polyethylene
having an intrinsic viscosity of at least about 10
deciliters/gram and a linear high molecular weilght
polypropylene having an intrinsic viscosity of at least about
5 deciliters/gram.
|

28. The coated microporous substrate of claim 22 wherein

the siliceous filler constitutes from 50 percent to 90 percent

by weight of the microporous substrate.

29. The coated microporous substrate of claim 22 wherein
the coating layer penetrates into at least the first 1 micron

of the surface of the microporous substrate.

30. The coated microporous substrate of claim 22 wherein
the microporous substrate has a thickness of from 0.5 to 100

mils.

31. The coated microporous substrate of claim 22 wherein

the coat weight is from 0.001 g/m® to 50 g/m’.



41. The nmultilayer article of claim38 wherein said
magneti zable material is a slurry. 42. The nultil ayer
w@raosotms4df cl ai m 38 wherein sai d magneti zabl ePCEUS2004026892
has a coercivity of from 200 to 5000. 43. The
multilayer article of claim38 wherein said
magneti zabl e material is at~|&ast partially connected
to at | east one material selected froma protective
material, a carrier material or an adhesive material.
4 . The multilayer article of claim43 wherein said
protecthve ABheriialayles setectedonpoitNe) ¥l hnkene:
t erapht hal ate, pol yéster and combi nati ons thereof.- 85
- rggordehd enflbF 1Rl 3% PRl RFFFTARAIh FFRAREES ROSAI d

Cahbi@indTal eyl dbngorn@l eeted {1,omupal yet hdierecordable
terapht hal at e, pol yester_and conhi natj ons thereof._46.

TREPSRAAGS Afetoaih RATE 181 1% | SRFRCER WhHR I Fbskpgtially
acm@&h%sriawﬁ{t aioditir@eblsﬁ}t)f@i’d‘ib?m ﬁﬂ@ya&% fl)élasaC ehat&s said
st arches, guns, polyvin al cohol , ani na ues,

A4RS 1 10s TeBRERIREE SORTEERS| b AUBAE AR T HVadRabPTRE
apdcétihengontaéhigagradhegi yescedwitiihe mildiibayesducing
article of clajm43 wherein said protective nmateri al

i SORE PR LSIPRETETH 1 y connected to said magnitizable
material, said nagnetizable material is at |east

partially cgnnected.to said carrier terjal, and sai.
carri e?gmat gﬂ'f a“i‘uﬁsllg%’ef"e%%tilcgaer PEaf T3 e SitndBEET R osal%l
saudstadhdsille wateariralsistd8t cdatingl tohEnest iant boheriofes :
claim 38 wherein_said nagnetizabl.e material i.s at

| east parti Z‘ﬂey Eonhette 8!l a?ecf‘%}aﬁ]l? jgjé glerrescloorndaE?)‘fu(%
substrate. 48) Thecauddrilcayétregar-cloateinthaipnl®@eric dye

erein sai et I il j
DAPETE TS PeSRRESL f (ates FRLERIEY EaRn)RERh p aquecus
matétural . 50. The multilayer article of claim 38
wherein said ink jet recordable substrate is a

m cr oporous substrate.
34, The multilayer article of claim 32 wherein said

friction-reducing coating composition comprises a lubricant

and-a resin.

35. The multilayer article of claim 32 wherein said

lubricant comprises polysiloxane.

36. The multilayer article of claim 32 wherein said

resin cowprises styrene acrylic polymer.

37. A method for producing a multilayer article
comprising the steps of:
(a) providing a ink jet recordable substrate
having a top surface and a bottom surface;
(b) providing a substantially water-resistant
coating composition comprising a stable dispersion of:

(i) an agqueous polyurethane dispersion; and



51. The nultilayer article of claim38 wherein said
substantially nonporous material is polyvinyl

w@ehdosnrides 52. The nultilayer article of clai miPGBUS2004/026892
wherei n said magneti zable material is at |east
partially coated with a substantially water-resistant
coating conposition. 5 . The Rl il ayer article of
cl ai m 52 wherein said substantially water-resistant
coating conposition is the coating conposition,of .
claim. 5 . The ftti Pa§Rr GG EFgr%‘i’erFéﬁnﬁlaSElWé?Oéiyﬁlemc
abyd emsiatone safdaica ot sadsk igaktiellyetydakka in an
substrate is at least partially coated with a ‘
STBRAT PSAEY wat er - resi st ant coating conposition.8 6
- 55. The nutiidwoynessarphet @ik abpiyaR? dshar ebar aig
| east one surface of said substantially naonporous
NEPERIHCIPE 5P HedsPShaPtr ait aESaPEdS%ﬁ‘{]HL jet recordable
ssiisdtaniteal | y wat er -resi stant coating conposition. 56.
The multilayer artigcle of claim 38 wherein at |east |,

I3 cardt : £ gsier

one surface'®f saFd" FRGNEPF 7 abt e FREEFFRIRY St
pa¢ddraiaby eCc sabet-aret bfa (&) i ot ia0Bubethet i) 1§0abhprous
conposi ti gn. ;27 The nul %i | ayer, ar%i cle of %I aim 56
WHer i saf i 19 i Tt 8n Sredte iy c8atthy ¢ SHS6ErTT on
further compel sesratidiggst bnectidm-redntimndetcingast

\?\Ecgm resin, 58 Jhe multilayer article of claim 38

ani . T

\ el'n Sartd ink jet recordabl e substrate’is at |east

~partially cééx edawildnst prictialbly eeglging soat ifmgction-
conposi tion. 59. ; i icle. [
wherei n said sub:g%%%l:% Fzy?gﬁ%%o%gn gg%g %Ei% %ltg]lggmz one
| east partially ewooftase wit ht aldastconencf ezhicl gk jet
coating conmposi tk@ébrd%%l_eTQSbMafee' N8l <M d 1 fher8htiat1y
claim 38 further conprising a release |liner at |east
partial |y connectegbaneugt mpeeistalone surface of said

g“Hﬁés?gSgr g%grﬁ&l't%-la%r A1 La%sE: Anld chei fRMP Sing
recordable substrate, at least one substantially nonporous
material and a magnetizable material.
39. The multilayer article of claim 38 wherein said
magnetizable material is an oxide material.
40. The multilayer article of claim 39 wherein said
oxi@e material is selected from ferrous oxide, iron oxide,
and'mixtures thereof.
41. The multilayer article of claim 38 wherein said
magnetizable material is a slurry.
42. The multilayer article of claim 38 wherein said
magnetizable material has a coercivity of from 200 to 5000.
43 . The multilayer article of claim 38 wherein said
magnetizable material is at least partially connected to at
leagt one material selected from a protective material, a
carrier material or an adhesive material.
44 . The multilayer article of claim 43 wherein said
protective material is selected from polyethylene

teraphthalate, polyester and combinations thereof.



substrate at |east partially connected to a first
substantially nonporous material; said first

w@esnzased al | y nonporous material at | east pareCHUE2004/026892
connected to a second substantially nonporous
material; said second substantially nonporous materi al
at least partially connected 83 3 third substantiall y
nonporous material; said third substantially nonporous
mat eri al conprising._a nmagnetjzable material. 62. A .
nul t4%ayer a%?ﬂ@%ﬁ'b’??s?’f@l%ewﬁﬁn%}?%tﬂ%Wﬁ‘ﬁ?‘éi"?asfald
at Ieastepatdtadiay eanserdatkd gran psthesinyeenat eri al
and sai d_adhesi ve terial at least partially
ConrreSRRRC £ OLa SUBSLERTF T 137 GRBB RIS GRSt SPPAPOE - 63
A mulet.i : ayem?@rrhdlaﬂieageﬂ})fwﬂd]@ afnag@:&ﬁi%ahzhgnﬁein said
mat erj al ,at | east, partia conpected to an_adhesi ve-
87 AdREEATE d1-tmddalt SRR Vo’ Fat 79 HIVAYY | REskate,
par tdtalrkyeonnaetse d pbbyaimyink lcehol pcatidalnl gluat ﬁ:reicalylics ,
64. A nmultilayer article caonprising.a nmagnetiz
mat SECRT S arP HIE UL P ST ABP oS BT e Santr, Tubbet-
substoantialhy atbrpareds material wherein said ink jet -

recardabl e Tc.ubstr ti‘ia&réraérli% st ar{i al |

coated W t,
a sUdstanti AT y WAt &Y rests aﬁLte CoattHy" t:z%lnfﬁ’gglrﬁ%rﬁalg
and pabtkeaste omteofiataid dtnkepet pacoraddlyl eosudstadate said
and (Al l raq ial_is _at _|least, .
par (PTG PR PR PERRE Ao A Bl sCha b SRRl 1o
conpeseti mtcti@a.lyAcnnfch@a%/@p anrtd cterdenpmaseriplanand said
i nk j.et. I Jbstr .
subSPant L e T ada T8 2 Ry, BhrifR0ly Bhfinected to said
t r arsiheei e otsrdprdge device. 6 . The multilayer
art '4%'._6 of fﬂl@'n@l@@lwgf %ﬁi%gédog%faimBS wherein said
transnittance/ storage” device conprises a carrier
mat @egartigableTmetanial [ayer deestinarsfiadlni porglcted to
whersgii R %%e%a%b%d&@lteersh@%tk%t&o' yvinyl chloride .
68. The mul tilayer article of claim®65 wherein said
dat &t r ansnfite andé&idppragrtdedecet corpin S8swhepainy isedd

mat gobabe: A1Thac B 41 1Y ek E4dCIRREa8h 31 BfBcted to
wherein said data
said substantially nonporous material.
50. The multilayer article of claim 38 wherein said ink
jet recordable substrate is a microporous substrate.
51. The multilayer article of claim 38 wherein said
substantially nonporous material is polyvinyl chloride.
52. The multilayer article of claim 38 wherein said
magnetizable material is at least partially coated with a
substantially water-resistant coating composition.
53. The multilayer article of claim 52 wherein said
substantially water-resistant coating composition is the
coating composition of claim 1.
54. The multilayer article of claim 52 wherein at least
one surface of said ink jet recordable substrate is at least
partially coated with a substantially water-resistant

coating compo§ition.



transm ttance/ storage device can be at |east partially

connected to said barrier material using an adhesive
woreaos0mh3 . 70. The nultilayer article of clai PEBBS2004/026892

wherein at |east one surface of said barrier materi al

is at least partially coated with a coating

conposi tion selected froma s#stantially

wat er -resi stant coating conposition, or a friction

reduci ng coating conposition or a conbination thereof

7F5 -The ntifei TayeraXpPEi ¥l Ofarh? BB Stheberalefitd least

bar rdrr stietged alf GAHRI §98S A tSHRSy AR N sNRAPOFQUS is at
material . 7, Amltilayer article conprising a ,
i cﬁt?ﬁt?rto%r%yr 5PRTSE ek puPErartipldgnKakeedrasdstant

a suhstanyi abdpodgieaparous material, said m croporous
substrate at Iea%%# 8 8 - partially coated with a
LP¥ST st

substant i al [ HtclGofi AP TbMSo¥PEFBIR at least
sai Greoali-Ages VeI i Mgt IPhbse NG terSkabke at least

di spersi,on_of: (a). an_aqueoys pol yuret hane di spersion;
ond FEE LA B ST RLES G e consn) THr 58 §HEr S dye

fi xatompesirei@ii al at | east partially dissolved in an
aquequs nedium_7 . -The mult.ilaye ticle of claim?
whe%grn sai & THEHOFETE %ﬁﬁﬁﬁ;Fan %iﬁ&ﬂi%?egg?r?%ﬁ %fl%
pol yalietion fducdngactatcidatcempotlciomEuethat ; canpticey at
a pqrasit erei.n_t he res.constitute at |east 35
perggﬁ Ebé“%ﬁ*ﬁﬁﬁcg? tﬁ%gﬁﬁbggﬁﬁgéﬁgf§§ﬁ§9rate. 7.
The S8ul ti | a¥iee rarlttiidbpenfamtigilm 38 ehwinei3® ghedein said ink

g A LN T e
cl aifmizhieheraiucivgi dogiuinge thybesit isonpri ses an
ess%@tiallyTﬁé'Mﬁi%imgggErg¥€TEﬂEagf claim 38 wherein said
substantially nonporous material is at least partially
coated with a friction reducing coating composition.
60. The multilayer article of claim 38 further
comprising a release liner at least partially connected to
at least one surface of said multlayer article.
61. A multilayer article comprising a microporous
substrate at least partially connected to a first
substantially nonporous material; said first substantially
nonporous mateyial at least partially connected to a second
substantially nonporous material; said second substantially
nonporous material at least partially connected to a third
substantially nonporous material; said third substantially
nonporous material comprising a magnetizable material.
62. A multlayer article compriging a magnetizable
material at least partially connected to an adhesive
material and said adhesive material at least partially
connected to a substantially nonporous material.
63. A multilayer article comprising a magnetizable

material at least partially connected to an adhesive



wei ght pol yet hyl ene having an intrinsic viscosity of
at least 10 deciliters/gram and said pol ypropyl ene
w@ovp2dexs an essentially [inear high nol ecul apCTHERIINL/026892
pol ypropyl ene having an intrinsic viscosity of at
| east 5 deciliters/gram 76. The nultilayer article of
claim 73 wherein said particul®dte silica materi al
conprises precipitated silica. 77. The multil ayer
article of _clajm 72 wherejn said aqueous pol yuret hane
di sPBSSEIALi LLCRELEN PRI EqUes 6510t Her'seshsPartially
ani Qinkepoby Uiethanar, j entdiraapoé yiyethanes |
noni oni ¢ pol yuret hanes and, mi xtures thereof .- 89 -

78. ®fhe mul BT 3YPE| e T CPRPHE TG MBoRCELFRPLe
ani ericerpal y uretihanget srachosenl tr ompad@ivet badpol yet her

pol yur et hanes. _, aliphatic pol yether polyur ethanes,

B oRELRb st 2RBEron abbstae: Wi Pethoryocisr

pol yeretbabbs ,subseraté cipealty capsol gottamipel yoseddanes, a

al i phatic_polycaprol act am pol yur et hanes and_m xtures

hereBpten g P B RaE T iRk, PRt FoRPaP H 72, 2nd at
wherleiestsand ulstdninialiet menpoddbise mabetirate isnd

chos rom substantial ly nonporous thernop| astic

ol e se AR B SRESPES St 1eR: artiatry

t hercwepkdsvitth polfyhetr son-sugdstanyg | abd bingorpoposist-ion.

t herposet pgl I, bst.anti_al | v_nonpor qus. .
eIagggneridgfxsuﬁéﬁgﬁ%i%%ﬁ%?iﬁoﬁﬁﬁ?€ﬁﬁfn Fglén%hﬂy:

i xteresdainr evbst8gte Aatetikedt fore prubstienniplly nonporous
mul bk yed) Aidd Gl 82 COMRLA0 LIS, ALeRa Ll aofAle.

providing a m croporous substrate haV|n8 a ?op surface

and 64 -bot t o l}irruflaéé?yeélb)arp;riw?d?ﬁgclaisuﬁst wnereld paid data
vat @b henl Slalle /6P8LALNY LOTBASLLLAN £ rhéffﬁ%xamaterial. ’
stabl e dispersion of:”a . an aqueous polyurethane

di spérsi on; ThmduBtilayeaErsacéendt rogem 66omheraimgaid

pol ygeLi Ly %e&aéﬂtiy%am§£yféhféri;d%@8t partially

di ssol ved in an aqueous fredi um - %c at | east

par 6Bal | y aPpt yluAgisaver ceatchg eorgesim bbnwherein said data

transmittance/storage device comprises a barrier material.
69. The multilayer article of claim 68 wherein said data
transmittance/storage device can be at least partially
connected to said barrier material using an adhesive
material.
70. The multilayer article of claim 68 wherein at least
one surface of said barrier material is at least partially
coated with a coating composition selected from a
substantially water-resistant coating composition, or a
friction reducing coating composition or a cowbination
thereof. 1
71. The multilayer article of claim 68 wherein said
barrier material comprises a substantially nonporous
material.
72. A multilayer article comprising a microporous
substrate at least partially connected to a substantially

nonporous material, said microporous substrate at least



to at | east one surface of said m croporous substrate;
(d) at least partially connecting said m croporous
wGaaseHse of (c) to a substantially nonpor ousPEEUS2004026892
81. A substantially water-resistant ink jet
recordabl e substrate coating conposition conprising: a
an aqueous pol yuret hane dispé&8sion;- 9 0 - b . a
cationic nitrogen-containing polyneric dye fixative
conpound;. and ¢ . an_acrylic polyner, wherein said

C R G 1 dEnpe’Fed &ﬁtﬁae Ubiragrtinldy Vel -r@sistaet coating

CO@bthit: 1€0BRPSEdi Drroat i 6l At dAPL 1 WABACEMNSAIdng a stable
po(i[1 ur et hane di spersion is chosen from anionic

po 19BaPfoni ¢ and noni oni ¢ pol yur et hanes

di sper sible (& W@ra@ﬁ%usTﬁél ﬂh@.ﬁeC@WStll en 9fg
cl aim 81 wherein sai d .pol yurethane dispersion

conprises a POl yi SO@FANALE BhFPPorppFainingpolyperic dye
coaixatgv@ompo@rialoatoﬁe@étalgax&lamW@iggoswea €At L 0N Ficous

%gg cont ai ni ng pol ymeric dye fixative conpound
rﬁepq%] s polyam ne and epichl orohydrin. 85. The

coatl ng corrp05| tion of claim8l wherein said acrylic

pol yoer co | ses at i oni ylic palynmer. 86. The,
coat r}gg conpodt {1 %g g‘?y%ﬁ aﬁrﬁ:\lgg mﬁ%r%%%g?dw%ﬁﬁ%hiséld
aonidriopopoliy netbsitsathosampAirse®: pol yacr yl at es,

pol ynmet hacryl ates_, I crylonitriles and polyrrers
havi ng m)rcg% r tyape g%é?c%%%’ fromacrylonitrile,
acrylic adbd, acraylpautdeuhamle rdidticeesatderzA0f and87. A

met hod of prepari y@ nt i al I phat erreS| st i nk
j et recor d& LI e su Agg)t ?e e|rnegmcorrpo%cﬁ r?onsgltum at
conpr i siedgtt RB BeEgensf b xohgnea afi thegehcipoaionENgubstrate.
pol ymeric dye fixative conpound with an -
74. The multilayer article of claim 73 wherein said
polyolefin is chosen from polyethylene, polypropylene, and

mixtures thereof.

75. The multilayer article of claim 74 wherein said
polyethylene comprises an essentially linear high molecular
weight polyethylene having an intrinsic viscosity of at least
10 deciliters/gram, and said polypropylene comprises an
essentially linear high molecular weight polypropylene having

an intrinsic viscosity of at least 5 deciliters/gram.

76. The multilayer article of claim 73 wherein said

particulate silica material comprises precipitated silica.

77. The multilayer article of claim 72 wherein said
aqueous polyurethane dispersion is chosen from aqueous
dispersions of anionic polyurethanes, cationic polyurethanes,

nonionic polyurethanes and mixtures thereof.



aqueous pol yuret hane di spersion and an acrylic pol yner

to produce a substantially honbgeneous m xture havi ng
w@2@ktozds4¥ or less.9 1 - 88. A substantially PCT/US2004/026892

wat er-resistant ink jet recordable substrate at | east

partially coated with a coating conposition

conprising: a . an aqueous pol®%ufethane dispersion; b

an aqueous solution of a cat'ionic

ni trogencont ai ni ng pol yneric dye fixatjve _coppound;

and ©®-. an &eeyM l&éh’?ﬁe?rt%ﬂ%r 8fn° i%%r‘a%goéﬁ’ggﬁ@m said

CQHE%E&&'p%@yﬁ@@tﬁhd@*ﬂ@fcKo@én|ﬂ¥Em ar8ﬁatﬂ3ﬂpdl@bthéf

recordabl e substrate of claim@88 further npris

b59€y¢ﬁ?§§§PESSdﬁgﬂﬁﬁFéctBogfaﬂﬁﬁépo H%r?egﬁﬂesofagogatlc
sybs{adtdrabbyyaeaeneds BBigtddlc polyester polyurethanes,

aromatic polycaprolactam polyurethanes, aliphatic

polycaprolactam polyurethanes, and mixtures thereof.

79. The multilayer article of claim 72 wherein said
substantially nonporous material is chosen from substantially
nonporous thermoplastic polymers, substantially nonporous
metalized thermoplastic polymers, substantially nonporous
thermoset polymers, substantially nonporous elastomerics,

substantially nonporous metals and mixtures thereof.

80. A method for producing a multilayer article
comprising the steps of:

(a) providing a microporous substrate having a top
surface and a bottom surface;

(b) providing a substantially water-resistant coating
composition comprising a stable dispersion of:

a. an aqueous polyurethane dispersion; and

b. a cationic nitrogen-containing polymeric dye
fixative material at least partially dissolved in an
aqueous medium;

(c) at least partially applying sald coating composition
to at least one surface of said microporous
substrate;

(d) at least partially connecting said microporous
substrate of (c¢) to a substantially nonporous

material.

81. A substantially water-resistant ink jet recordable
substrate coating composition comprising:

a. an aqueous polyurethane dispersion;
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b. a cationic nitrogen-containing polymeric
dye fixative compound; and

c. an acrylic polymer,

wherein said coating composition has a pH of

7 or less.

82. The coating composition of claim 81 wherein said
polyurethane dispersion is chosen from anionic polymers,

cationic and nonionic polyurethanes dispersible in water.

83. The coating composition/of c¢laim 81 wherein said
polyurethane dispersion comprises a polyisocyanate and a

{

polyol.

84. The coating composition of claim 81 wherein said
cationic nitrogen-containing polymeric dye fixative
compound comprises polyamine and epichlorohydrin.

85. The coating composition of claim 81 wherein said
acrylic polymer comprises a cationic acrylic polymer.

86. The coating composition of claim 85 wherein said
cationic acrylic polymer is chosen from polyacrylates,
pol&methacrylates, polyacrylonitriles and polymers having
monomer types selected from acrylonitrile, acrylic acid,
acrylamide and mixtures thereof.

87. A method of preparing a substaﬂgially water-
resistant ink jet recordable substrate coating
composition comprising the step of mixing a nitrogen-
containing polymeric dye fixative compound with an
aqueous polyurethane dispersion and an acrylic polymer to
produce a substantially homogeneous mixture having a pH

of 7 or less.



WO 2005/023543 PCT/US2004/026892

88. A substantially water-resistant ink jet recordable

substrate at least partially coated with a coating
composition comprising:

a. an agueous polyurethane dispersion;
b. an aqueous solution of a cationic nitrogen-

containing polymeric dye fixative compound;

and
c. an acrylic polymer,

wherein said coating composition has a pH of 7 or

less.
;

89. The ink jet recordable substrate of claim 88 further

comprising bonding said substrate to at least one layer

of a substantially nonporous material.



