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ADDI TI VE COVPCOSI TI ONS FOR TREATI NG VARI QUS BASE SHEETS
RELATED APPLI CATI ONS The present application claims

w@re0sn7idye t 0 and is a continuation-in-part appPCT/EB1006/047785

of United States Serial No. 11/304,063 filed on
Decenber 15, 2005. BACKGROUND Absorbent tissue
products such as paper towels, facial tissues, bath

ti ssues and other simlar products are designed to

i ncl ude several inportant properties. For exanple, the
products shoul d have good bul k, a soft feel and should

be PABRITIVE:COMROSITIONS FORITREATING WARIOUS BASE SHEETS

strength and resist tearing, even while wet.
Unfortunately, it is very difficult to produce a high

strength tissue prodRELARED ABPRIGATIONS and highly
absor gt reé@r‘r{aédﬁlcamglaﬁ'{@ Bﬁ?ﬁt&% taﬂm‘&qg al &r{tfﬁ%ﬁgﬁ‘-ﬂ?—pan

one property of aracteristrcs
ereligatismeftUnites sm Sefigl ¢ f £/8@4,068 diled an DEveember 15, 2005.
softness is typically incggg BYJ creasi ng or

reduci ng cellul osic fiber hin the tissue

pr odudtbsorheit fssue grastuctesiah agypaperdowets; dacigl tissues, bath tissues

QﬂWﬁén suﬁﬂéﬂ?bl%gouﬁtcfaérfeecﬁjégﬁé%?to%&lﬁﬂgtsgvgﬁ Iﬁrhégh%ﬁtséfﬁgemes

. I'n other tness I's enhanc
Feb pxampigidiie pedusts shedd hene ggod du, a eoft feel @ndahould be highly

%B&é%ﬁ$ q’f’letpP@det%ﬁHﬁldWﬁpo h-Fr 38&% \éiagll ?&g %séﬁ&mng, even

nprise, for i1nstance, one

B’é‘"ﬁmtﬁtr dnfogunateivnitis M9ryp¢lfﬁ¢ultrﬁ@prczﬁbwﬂ awglgcblrstrength tissue
PRIAMH [Kht ifhlsBUHarRd high RS ImBeR tlﬁk%atll S@HSH% :Sr@qgken to

softer, silicones can be relatively nS| ve

f%ﬁ%ﬁ's%ﬂ'é%f)“mﬁr%{mflth? Prefugteetber @%araytetr@heﬁ péthet wr@dgctrare

aﬂdé.@@yt@mﬁjté@ energy absorbed. In order to inprove
durabplit in the past, various strength agents have

been 5QGEANSS, selnrssisdwrically ingtaased hyrHRgeasBA©s refycing
b@lltﬂd@iedibépbbﬁwhgaﬁmlﬁ e ﬁHsYxeSdrESG&t hnﬁhth%%ﬁr‘e@lﬁélﬁg fiber
ge He wet s(tjren(%’oqu1 he tissue web

?%'Hgt OB 8dugre scthesttengh phne tissuscuebney

onI y Imothefembadimshtse8@triedsns eRfahtsd BE thdtopical addition of a
orary wet strength

cific le ntE of time, Te

in0 g5t B Se e SUtapes sl f2g FesHg WePo ThaseNieningLagent may
dompnge u’semsturio‘é a@ihd@h@vemel Q%dﬂé&nb?‘b‘é dpiedas the Wé‘b by
dlsthteg\t?AlgSF ? s’g in.a conmobde and fl ushe
it SBafihd OF shavie” cRBiGHon dibreaanake trengruecvagy el softer
silisandxeean bepelatively expphsies ah@ nhays RueerighedtaliablltP BE measured
8)5 tensile strength and/or tensile energy absorbed.

In order to improve durability, in the past, various strength agents have
been added to tissue products. The strength agents may be added to increase the
dry strength of the tissue web or the wet strength of the tissue web. Some
strength agents are considered temporary, since they only maintain wet strength in
the tissue for a specific length of time. Temporary wet strength agents, for
instance, may add strength to bath tissues during use while not preventing the
bath tissues from disintegrating when dropped in a commode and flushed into a
sewer line or septic tank.

Bonding agents have also been topically applied to tissue products alone or
in combination with creping operations. For example, one particular process that
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in conbination with creping operations. For exanple,
one particular process thathas proved to be very

waameessiaul in produci ng paper towel s and w pePGI/US2006/047785

disclosed in U S. Patent No. 3,879,257 to Gentile, et
al. , which is incorporated herein by reference in its
entirety. In Gentile, et al. , a process is disclosed
in which a bonding material is applied in a fine,
defined pattern to one side of a fibrous web. The web
is then adhered to a heated creping surface and creped
hasmproved tnibé yery. syccessit imgprodueing glapes tawppls iaad wipetsis

%ﬁé%ﬁ?ggtdqﬁl% <€ Palterit!Mo, %08 @%7 ttc;‘ e@%, 'gl? af) %Icﬂ% Yncorporated

crepe he process dléc
el bygefdrpace pr iviantirebh ahm@gidm:ﬁg_t @nriockss Is, disclosed in which

QU sHng! gim?ﬁaf.g agaﬁ?&ma ggé;;ﬂddemgg ﬁ%@gx to Ipsgﬁ&gé[ %f%ﬁbrous web.

regl ons nt s
dibeawelyis thesiastthened to ah@atﬂqo@epy\gpswmetamtcremed ticog the surface.

h@orﬂflﬂ% ?r'x:‘ageggpis %&Bg\%’f/{éth@' &dﬂo%ﬁﬁ%ld@?ﬁﬁ?twelﬁang tthé‘l/veb is

ave ances 1'n t
\ﬁdl’pli'aTB’ gepddcilhe ﬁrgﬁewisﬁlmd)vem_gh_bamms wuper products

fabm te°xc% tlgﬁ‘é’lq{ IW&JtQQn&B?%‘é&BEs i,g'é %Sc{slo%jenc': O'"The surface

exa e, ar stren en nee
fmpn% aﬁﬂmwah@dﬁqo@rmtd@dexwlen&stmh vamgsmntrnelatance and wipe-

hEB}J petfed | y adversely inpacting the softness of the
A need al so exists for a strength agent that can

be i nédhpughtielproness end neduetis digejosesi intGentile ref alt kave provided
A RAusdVees iRthd 8% ?gﬁgn@péﬁ%gﬁgﬁ@dﬂe{s ﬂ:rﬁ{err%?wbements

agent that can be add o a pul t priof to slu
froY#RRYSORSPasts aa%@ﬁfgmsmﬁgueﬁs rgmain gesised;sear @sﬁlmple

Eﬁﬂmu?artdtrh%?lﬁg} E@@nts%r& %flﬁﬁgeéééﬁlrﬁ c‘éﬂtbeoirnbef?otré’ted O‘nto tissue

0O a tissue web has
mé' hasit significantiy a&agtselyawqqtloe the #pBaess ofibe webs. A need

bR Hadts Yo PRBleAGH égédt $l§é’(%a‘l’ﬁ§§mi3@ ﬁafe@lﬁﬂm’wéﬁl g?ﬁny point

some circunst ances, O create OCkI n%
AurRg its prodyrdione (feRriestanee.apeed pXistsior gi sésﬁmtfs ngentsthat can be

badsd ek ﬂ&w{é&?no% SUEY fortndtRpd ﬁ'a?ﬁ:e%é%%pén%oﬁ@f fibers

addi tive conmposition or sirength agent
pspd fxfary aissieweboa formad tissugawe Pt"l%m dmr&tan%or to a tissue

Wegcthaﬂgag)bgbhgﬁgd SUMMVARY | n general, the present
di scl e is directed to wet and dry sheet-1i

pr odu PQF‘ﬁHU?Wg i Hher AR AR FemBesiliges fapically ‘Spplied to tissue
Webseﬁﬁ&a Céno@hc?dﬂhdéﬂé%n?@&?&ﬁhéthﬁees TB%réé‘@Qiloéldlrl@problems

PR o IR GBS, o P e oyl ictoomter. As
euetma Aéed e&ovumé fargh additivé kempﬁbmoﬁr&@k@hgtma ent that is
g’d’ EHy\npé)%rljigd Qo a tlosrsue vyeb w%gﬁtncrggtlrgg 8Jocki[r)1|gI pergblems

SUMMARY
In general, the present disclosure is directed to wet and dry sheet-like
products having improved properties due to the presence of an additive
composition. The sheet-like product may comprise, for instance, a bath tissue, a .
facial tissue, a paper towel, an industrial wiper, a premoistened wiper and the like.
The product may contain one ply or may contain multiple plies. The additive
composition can be incorporated into the sheet-like product in order to improve the
strength of the product without significantly affecting the softness and/or blocking
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conposition can be incorporated into the sheet-1ike
product in order to inprove the strength of the

w@e@doTdsem t hout significantly affecting the sPET/HERS6/047785

and/ or bl ocki ngbehavi or of the product in a negative
manner. In fact, the additive conposition may actually

i nprove softness in conjunction with inproving

strength. The additive conposition can al so increase
strength w thout associated problens w th blocking.

The additive conposition may conprise, for instance,
hehavfoeotithedproguctinannegntiveimannera Intiaetntie additice composition

Haa?l | eg!at AU gﬁﬁggﬂhg&nﬁr %Jm‘ﬁﬂﬂ'vhﬁﬁﬁrgmgséﬁén% ' ¥he additive ’

epepgsition. cmsamrea%smbwmwﬁ aasgcl@ten‘mroblerrm with blocking.
FRB-dddRfvRUSorRb &ditidh R ydmﬁprls-gfjl ?raiqgéatnbg Cafy 8g98§u§ ?ggersmn

for 1 nstance, nmay conprise a orm hg conpos
saatainieg @l tbermopasmsmasn eunphibodinaent; theeagaitivereompbsition is

%PEh’écﬂb%u?Ji t8ta \&Sé‘%cﬁ’”‘@ e ad‘é?é? r@g&% rhfbR9 an

ene, SsucC oct ene conposli tion may
al so 'Jbﬁmldnil\@ eRrepesitommayromprisaue hoadibsousmolefinpolymer. The

aaiflive RHAIRISH nOfforHﬁéttah@é“ May @bﬁﬁ‘?&é'dﬁgﬁﬂﬁﬂﬁ%c@ﬂgosmon and

i nstance, i nclude fatty acids, such erc
thesalefin pebirger May seamsisetarcitespolymes ¢f etindene pad at least one

B8fhohbMfer COMARIdd aR ameCQu”ct.rﬁbQ 19&h§ﬁé‘yﬁ'ﬁ5 &ddfte composition

octene copolyner 1n combi hation Wt
By, 2leq éoatar'@/ RidisRRIFIBO AGSHL EHEh asTh saonylie Aeida danples of

paHIRUGER RINPEFBIhg sy h®d, fOh¥taRck hRERTR! @%1 'aéld"se§béh a®Wleic acid or
may al so serve as a di spersing agent e ethylene an

If@Spol yner may be present in conbination with

t he etmwh@partmaflérﬁb&ﬁhﬁne Qﬁ@laﬂameldamﬂ;mwmag%h%m an
0 romabout 1:10 to about 1Q:1, such as from about

EI"XEW angd getesecorpiyngy) iR Combivatinnewith sy lenemchdis acid
Cd:bkbl lbmr?pé}&hﬁé?e?gfylcﬁ?d Gtiiﬁoflyﬂih%ﬂ |sﬁb&tL8nI)59%eﬁM‘dl lastic resin,
s. | ess .t han abou % e ole mer al so
RitB Bt PR A JRPEEIL BRSRE ook EPYRG a bolang copolymer
ma@i beaprdsensirt &tﬂﬁ?}ﬁbﬁbﬁ w7tﬂ|th@/e1h)|Qerﬁ@-aclryTB%cth @é;?dlymer in a weight
ner o, _have a atively sma rtic
Bl SForB it 190D hstit 181 SHPG b s akgble Lo Ahaus 32
when a'betomfrreﬁolymeanoammmua rﬂa)S Eﬁlﬁl&lt@rbryétﬁllithﬁy of less than about
erna ve .conposi ti.on
B0l P 2 Ten O AP 201, B Ple T REaIRS have a met

ey | of hessathay labo ud d 000 qu)imrrrmc;ﬁags logs ﬂfa&ﬁ@ﬂsﬂutlmotd‘ieo min.
in caomnbi th a, dis

$0E shertCog TR e o YA E R TRIaTR Shindh BRuIEHES SRt/ from
ablohutto ¥ enicompiosaliout 15 mwnouisewheplcoatdwecappdam adue@usmlspers:on

or bofnhar? %ﬁgﬁ‘na?&e %n&ﬂo%ingnf’\%?e ag&? e%B& %qloth mgy contain an
ethylene-acryllc acid copolymer. The ethylene-acrylic acid copolymer may be
present in the additive composition in combination with a dispersing agent, such as
a fatty acid. .

In one embodiment, the additive composition can be topically applied to one
or both sides of a tissue web. Once applied to a tissue web, it has been
discovered that the additive composition may form a discontinuous but
interconnected film depending upon the amount applied to the web. In this
manner, the additive composition increases the strength of the web without
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di scovered that the additive conposition may forma
di sconti nuous but interconnected film dependi ng upon

wo b@7ansent applied to the web. In this nannerPCT/082006/047785

addi tive conposition increases the strength of the web
wi thoutsignificantly interfering with the ability of
the web to absorb fluids. For exanple, the
di scontinuous filmthat is fornmed includes openings
that allow |liquids to be absorbed by the tissue web.
In other enbodi nents, the additive conposition may be
sigvificaatly intarfering withrtbe abilite bi/thie wély taabserbSluidse hFehetample,
[ t. r
IR REGh e TAIRAR ' Glhnod RS R ASARERS 1o be
absertbed, byt the tissdetwebe con‘posn tion can still enhance
one o0 .
tho aiuPHier SPAARREENE 118 v Eimpes B 3l ¥ SEbAEF 10 a web in
peiatvelytight amgumsesuchébabthmmmqpmsnm farms discrete treated
0

Pt s L NI ERSR b 0t R B S pbiiByer. the additive
CRMPRAISH aan &tw@nmncem@mragoneewpeﬂm aftibewed0
such agd [

@ﬁﬁd\k!'?\?ébé‘%é”ada?\/% %Erﬂ';{g)e Ritlon! @gé‘e 4 fs%fbﬁ{egﬁ\?gg}’l penetrate

web. By remai nin rinari sur \E
iMe thg $Qua/\yeb<whmawlm dngiance rthedditive\ganpasiion

Ebﬁéir&te@tiﬁé’ £iBL O WeHAIR AN droRhtaRSS fHﬁéat?cfut%'@e/o Wethe thickness of

urt her addi tive conposition S not

thmwelnsia 8y lqslsdheagéwh % pe¢has dessfthapnabagh 18%dof the
BfCKIRES I RSl WO VBy rethhiid p%smyld?&har&ma.%%f%é Reb, the

bl.ocking. I n_one enmbodi ment, the additive conposition
Rdgitive capmasitient dpesmotdnigefery with the dguid\ahsorpfion capacity

9?’6}%rtlé‘sgof e WSS Farther the aéd”ﬁflé I%bﬁ'ﬁbo@ftkbﬁ‘ o rfcﬁrsubstantlally
cre the tissue web fromthe drum surf ace. t hi

nAseRs eM!\‘ﬁtSt'ffPSPS PhiteWek andhas dgaFihasbabeyrs, Bithos ﬁremypg

BrodRk ivath $|@cgng side of the tissue web according to
a atﬁern attern nma rise,. for instance,

pat t ethoRf em raeat, é@%a@glt'\'% BPositioaraay heapefiad tq;Pne side of

a tiReud Wkl iof adatéwb@trte tiddueOk e fo h%r@ﬁﬁb%ﬂr&h&arﬂﬁ@r kieffing the
i_on e 1 I

@5 O‘E’IF ifeamn L%dﬁgntﬁh?f%? 3 Y\rgﬁlg%e?'ﬁggwgrgu niRgiance, the additive

acmpgdiltuagtrﬁay bb %tppﬂéd! € Bne ERJe ?ﬂ”tﬁé ai8See web ﬁb@rdlng to a pattern.
odi nen rot ogravure, printer

THRRRHEE Eip st R i e SERCarBPPEE Y of Gdel shaRRe. agticulated

patieume ona ll:ombla@tlcﬁﬂm!mthf ne m@érautap(blylﬁietédcaﬂnmﬁoraﬁaéutuon to the
after

t ddj.t i .
B PP) b Ao FRROTOT Fle¥i b prftes' ot Bk sl web accoraing
tr thedpattera. Fenmpestanag, én one iehthadimget, af rotspraludecprinter may be
gESGt er than the nelting point tenperature of the base

The additive composition may be applied to one side of the tissue web in an
amount from about 0.1% to about 30% by weight. In some embodiments, after the
additive composition is applied to the web, the web can be dried at a temperature
in the range of equal to or greater than the melting point temperature of the base
polymer in the additive composition. Once applied, the additive composition stays
substantially on the surface of the tissue web for increasing strength without
interfering with the absorption properties of the web. For instance, when applied to
the tissue web, the additive composition may penetrate the tissue web less than
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polymer in the additive conposition. Once applied, the
addi tive conposition stays substantially on the

wafatssof the tissue web for increasing strePQr/iiS2006/047785

wi thout interfering with the absorption properties of

the web. For instance, when applied to the tissue web,

the additive conposition may penetrate the tissue web

| ess thanabout 10% of the thickness of the tissue web,

such as | ess than about 5% of the thickness of the

web. The additive conposition may form a di scontinuous
abeut Hivbtaféhe thicknassdif thetissusweb, sith ésfessriban dbogt 5% of the

ﬁ{lélﬁ'lf%gbf% %balﬁ%(?‘g,&ﬁ‘{)%gg'%ggg%m ?ﬁ%ﬂfo?@egaﬁ%ﬁ{ﬁuous film on
th %%luéaqﬁe@fyth@ tigave welh fop praviding spiengthawbilg aisb pievidingdyntreated
br@as,cwﬁ@aen %ﬂg@@ @ﬁﬁung%bggrbeﬁ%y fHeskagce, the

ace

crepin to a‘tenperature of from
about hedisgye lWEbZ@Cﬁftber ed ththescreping drvouf dedireq, the creping

ahna%éﬁ@&ﬁeatﬂae If’&qhgt'a\’xﬁe %Mébhg%rﬁeg nki’%aﬁg Rebfed to a

onl to a S|ng e sid he ti1ssu

W?féwf?&fﬂ@nhaapwe%o & t°t ROULRB03E comali a@frpm albmltslméc to
abodt { 503“03 ”F‘hé’ﬁ&&lﬁ{/é‘%om\%gﬁloﬁﬁﬁé gd a?‘ﬁh@&’kh aﬁ?‘?éng e side of the

t he th sides

E?%iﬂ W@béhf HiAvcbe aﬁP&lEQ)We'b%ih@édQﬁ of the wmamdm to the same or

diffémﬁ patiefnd.i WHe Aitiieti't6 Mot siet br e waBdbbihVEdes of the web
ositio i n one enbodi nent, conprise an

(TR0 TREp g PEF T A-CHPINGL U QiR PP SidR,0 6ibgl Wi iasthe creped.

addl t THe tlém%bttrémed Wm&héfa@}aﬂ@ef dhﬁﬂdsﬂﬂ)rpfrﬁpkﬁﬁone

have a rel ativel such

&iboRESen, Comirios Bo HnereseaGousHh Bl dried kst PR e 6t aRplg the
b@dlﬂwdoﬁ@oaltlﬁhn@rﬁ:epd:lﬁpﬁﬂ @@m@th@éreﬁmg Hatddes ﬂ{éméetne&y have a

i bed _above,
(et B8 il S Bh e B e i SROUEH) 519 S fogyct may
béhasbaas ashagle plfprodutsbam@ bé hﬁ:oﬁﬁdbtédhﬂt&@ mRAEpIE PN product.
prowgsth ot| C%Iand soft feel.

S
tne <5 Bepriet el 56 sHuttie foppastebanekaterue various
pmlpleddast difethélblasé sBkeh Aesinstange| the ddubtive tcﬂhp&m@n provides the

d I 1le f
A oG’ IeioRY ar s L, 0BY! 6 X Balimeagiore dneymnect of
sfirdesds pplledMieeStml«ﬂllm Aesk Runing gﬁa smk-sny T_&lsf faogi€d is pulled
t reat in

8041 LASE GRS DU B s it
stink-slipvaurabestindicatssi g nmve dotonyi siefack vgtl"emnm*r drak\@fbrces Tissue

: 06 t 0.7,
9009 realbdth accBlElhR Tyl B Ha8Hhe 3050, fr Wildhee o have o
ickzaliePn enesiderafameatenthan abeutpbddestichias dtaps abeutAn006 to
REUIRLF, St/ dshym' Ak Bb!aboBpby, [ bers, - such as pulp

fibers, or can roma nixture of fibers. For
i nst aﬂt%bafﬁméhwﬁrmtmamﬁd@mwﬂb ¢he ptdsenbdisclosure can be

thh88'ehtitdly from cellulosic fibers, such as pulp fibers, or can be made from a
mixture of fibers. For instance, the base sheets can comprise cellulosic fibers in
combination with synthetic fibers.

Base sheets that may be treated in accordance with the present disclosure
include wet-laid tissue webs. In other embodiments, however, the base sheet may
comprise an airlaid web, a hydroentangled web, a coform web, and the like.



10

15

20

25

30

conmbi nation with synthetic fibers. Base sheets that
may be treated in accordance with the present

walk@ehoses e i ncl ude wet-laid ti ssue webs. | n opP¢BUS2006/047785

enbodi nents, however, the base sheet may conprise an
airlaid web, a hydroentangl ed web, a coform web, and
the like. &t her features and aspects of the present
invention are discussed in greater detail bel ow. BRIEF
DESCRI PTI ON OF THE DRAW NGS A full and enabling
di scl osure of the present invention, including the
best i@ter featuresfandmspeetsodf the giresent isvartioniare discuaséd in greater
'd%aﬁ \grth nore particularly in the remai nder of the
speci |cat|on including reference to the acconpanyi ng
figures in whi ch: Fi gure 1 is a schematic diagramof a
ti ssue web formg gﬁ'@gg' PTH)NL@IL‘ i \RﬁN& mat i on
of a stratifievarﬂg—nﬁi%Ms in
accor dafuda@ngi erablihg disciesiume of tiex presentinvEntion,éndudiagahe best

[ . ’ t. r S r
TR B o Bl BT R inaRP o T RE el S i 3t B BB Bigigry in the
remapndes oh theds prlifinaticn; inFlugingredelienca te dtreeastdropanying figures in
dragy-am of one enbodi ment of a process for formng wet
pressed, creped tissue webs for use in the present
di scl Gigure:1 lSuagmlpmatlcsdlagmeﬁattissuelMaagwfanmfg machine,
ﬁmeegt.n?pgengm%ugg % 8Xrfibd 2BBLY Wed Rflid nifliple fa ers i
é‘ﬁéo@'iaﬂée@ﬂthtﬂ'ié presentdisgesirdance with the present
di scl r€:2 |§'agé’6h%n5atlcsd| gRind Bf 3118\%@{?0‘%&?5‘%)8}6@@5 for

ofap tern that is use toags tive
EIMiRe Lpr@redithrauabisdriediiissienteles far useda itz ntesent disclosure;

the PFRRREIS idiaSEdHRMULR d.Eg.%ﬁ ®f @né %nﬂ:ﬁﬂuﬂ@ﬁt SrPBRIERE or

of a pattern that is used to ago
IR et prrssed. eiepsddisis svehs 19e Hee inthepresent dinelosure;

pr esepiguie 4Gk %Swh%méﬂwésrah bf oRe Bhibdithent o a BF&EeE@ For
alternative enbodi nent of a pattern that is used

AppWiNgRAityS compRpEans F‘bﬁ%c'i 8idei of & lisspetysely and creplng one side

aﬁﬂﬁi\déﬂWa&édrﬁah&@mh(’tﬁ@@?eﬁrﬁQihéb‘l"déru?e Figure 8 is a
sche tl C nglpq?m of an alternative enbodi nent of

a
proce @”fr% I9n Yigva AT apR eMBPimeRhefs3 patternithabisassed to apply
atditivecohippsitions U tivsle MedsHhadd Madudrdshewnh thd praht

dlsc%%%cr)er dance with the present disclosure;

Figure 6 is another embodiment of a pattern that is used to apply additive
compositions to tissue webs in accordance with the present disclosure;

Figure 7 is a plan view of another alternative embodiment of a pattern that is
used to apply additive compositions to tissue webs in accordance with the present
disclosure;

Figure 8 is a schematic diagram of an alternative embodiment of a process
for applying an additive composition to one side of the tissue web and creping one
side of the web in accordance with the present disclosure;

Figures 9-26 and 28-34 are the results obtained in the Examples as
described below;

Figure 27 is a diagram illustrating the equipment used to perform a Stick-
Slip Test;
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Figures 9-26 and 28-34 are the results obtained in the
Exanpl es as descri bed bel ow, Figure 27 is a diagram

WO kdoawta3sd i ng t he equi pnent used to perform a BUT/UK2006/047785

Slip Test;Figure 35 is a schematic di agram of anot her

enbodi nent of a process for formng creped tissue webs

in accordance with the present disclosure; Figure 36

is a schematic diagramof still another enbodi nent of

a process for applying an additive conposition to one

side of a tissue web and creping one side of the web

in acfmtuaﬁi&elsw sc¢hernatioiageam ofiasethes anwodandnﬁfgwpmcess for

3c7rn#|ﬁ tu'ecwgtb Wa?dEoPéa {th w@ré%"enFB’@%'s

%ro ess an addi onpos| |on

one squreﬁGaSta %@w‘ liagwane oéplilhgnether srrdb@daftemtmf a process

Y, rARRGR

13 orcliRg o ARG Hrhbotlioh & BRE Ride 0 o fieb SRl ERkping one
sistecefithe arakoi ane@rdanoRi Wilfs thespraseehdlédlosure: @pdesent

same  figuia 708 AR @il s#gﬁﬁgﬁ eF L

e osgureaj I'fe%ﬁéDES fifaidim o°th @ﬁ%dﬁﬁgﬁ%}a process

Lﬁrﬁnpé\ﬂ%ankﬁﬂdcbtw Qﬁm@wtl%fq/ow mde ¢fra tlweaweb @ndtcreping one

Gl o¥1tRS b M M?@édb@ with ﬁmed&%%éhp&belﬁsﬁ{ exenpl ary

enbodi_nment s on¥ and is not 1ntended imting the
br oadE&ePgapuese &t mfetanse phatasiersdndoe peegant spacifeatiqnaand

HRRVIRGS S Mfte s Clo0RPr & n® sghkecﬁt%lég?bdshl‘éatures or elements of the
|ncor?orat|on of an additive conposition int

AiselosyF@duct, such as a tissue web, in order to

i nprove the strength péTAn_eEms&Rﬁ:ﬂU,@ngt h of the
web Cﬁn be, i ncreased ‘W t hout y adversely

at f ec it P PRaNGErierd by oBrafcedapr ki iesarbihat fee present

msbusilan fﬁétdest:hsmﬁﬂétéb&ﬁﬁplaﬁ}ﬂelb&odﬁﬁérﬂg%ﬂw laRdS&WBt intended as
E{I}B tlons The agl ve conpo |t|on may conprise a

Flbﬁ Ao RIRECH O grprg IBCI0%WHE- pol yol ef i n
di sperrsg@rﬁerﬁayhé Présdint dmlcwmﬁé isf:d:?@dt%c?q € fife Jﬁ@Mipﬁﬁﬁaﬁbn of an
t as | ess than abou
AR EomheRianntous sbeS Ll MPaHER Supb A aligiie web, in order to
lnmlvp dhas&éngtmt of tﬁeltwehs U’Ehef\eben@i(tﬁ thké Weth, cdioM€ Rreased without
rticles ner

bR IEEr B BRLAtesRE 04 ReftENed cosfness raariencr tigweb. In
ﬁmu the seftoesp oan bedncreayed impomeapplitatiorfsorThengdditive composition
PR s PV B S rg To PHRIHIE et ehT fispersion may
smtem_emmme_ne miasticies bayiog poletdtivelydsrapl szep suctags &dsscthan about 5
W&Bﬁéﬂn%ndéﬁpeeoru%' rﬂgdl‘?lg'ﬂ%en applied or incorporated into a tissue web.

Once dried, however, the polymeric particles are generally indistinguishable. For

example, in one embodiment, the additive composition may comprise a film-
forming composition that forms a discontinuous film and/or forms discrete treated
areas on the base sheet. In some embodiments, the polyolefin dispersion may
also contain a dispersing agent.

As will be described in greater detail below, the additive composition can be
incorporated into a tissue web using various techniques and during different stages
of production of the tissue product. For example, in one embodiment, the additive
composition can be combined with an aqueous suspension of fibers that is used to
form the tissue web. In an alternative embodiment, the additive composition can
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As wll be described in greater detail below the
addi tive conposition can be incorporated into a tissue

wowrm70%36g vari ous techni ques and during diff eP@nUS2006/047785

stages of production of the tissue product. For

exanpl e, in one enbodi nent, the additive conposition

can be conbined Wth an aqueous suspension of fibers

that is used to formthe tissue web. In an alternative
enbodi nent, the additive conposition canbe applied to

a dry pulp sheet that is used to form an aqueous
sesappiieddo aodryfhute sbeetl thatiksi ds]edatndbnhne aneuedusBotpedien of

qﬂ%g% emm?loé\mo?ﬁérte%lﬁgomeﬂ ethﬁe%dct L%o{n;gc? erij g‘tac))ltt}?etoplcally

tapplied towte tisssiebeanwilile ¢ok tissure webtianet pr afieothe tissue web has

Y T T

cepphied tapicallyrtaythé tissypivebd Rar exatrids,the welditiverdomgpasition may be

rpRed o BRELEE Wb oo Bl Bberdiph, A Behielfar, g pagitve
topmumma&b@emfoewungelhammtbr adherigg a tissepiwep to a creping
RUPGES Jurind & é’réﬁmg *)Qgssadd' tive conposition

cont al ni ng I'n di spersion has been found to
provi J@e\m qutbe kadlddfvet@nmmslfam/mnta@mg d polydsfingdisipension has

bRenREhhd & %l%%ﬂgl’ Fé’énc?é@@rlltggﬁé Hgggﬁl&b{; g»%n the

conposition ha to i nprove
Pasicuanernbedimentn jonexarmplen @egednm pommamonehasu been found to

FRABF tﬁgi;%gh'?éinefné h@ﬁje Eir ﬁé{ﬁ aiRe! tqéeﬁﬁ%fﬁ@'}ﬁgaqptensue

to untreaft above s
SNEFr absosbe of t;eataqlﬁrs(wedwemsr lhmmmrwftpmmea;ed webs. Further,

Wl 8peed ¥tréﬁq%ﬁ%bﬂ&tltag grtnj'ﬂl b%ﬁrﬂﬁﬁzgeg |{I'h$:t tslg?ﬁﬂ‘é%nw Qﬁversely

inrelatio 0 untreat ti1on
iMB3eting e stifiness efithg tissug webs @dﬁt@t@oﬁpwﬁrﬁatﬁﬁ weals and in

fﬁé’létl@@ﬁﬁtlméﬁéf trd iR With E@ld&ﬁétcoﬂﬁﬁhoﬁ S5HE Elé'ék?lscommonly

made accordin t he present disclosure may have
gepedn thegpasss ¢ r‘i’é@st@% WpRs g)age agcording to élmjpmeehdlsclosure may

Wald alpeyseifedBBRnssLMat s SibdiBr ﬁ) 8t édxlﬂ%\@np\gl Sgﬁéﬁé 2bs treated

Ti.ssue_webs nmade according to the present osur
Wé"\n@%ﬂhconﬁayornawhengFﬁ'&’ﬁueamtrsmaﬁﬁm@eaﬂ@g fethg present

BiseRRUe, Howaiver hﬂa? Hae RYYiifdaneg ||$|9F6\}é%6§rén%‘{ﬁ b?opem@s at the
i ncrease in streng%‘?gpr opertl es’ is al so conmpar abl'e

sRMEPelreived seffee elr eated with a bonding materi aI

such araeam:raa@e/ireaeengtnxiromégtsealge r&ehmébleli’b %%?ER tissue
e bl which is the tendency

&’&5’ e%w&ﬁtasb?fgdlgs méef'%'gévm?s ansetavlenw%ﬁm?te

ceplugzmér WResblEinssuith weds mm@dﬁwveac\ﬁ%ﬁa@ﬂ% intBncy of
to those treated

BB P SEAOB ek RAEE SrISE h BES wobs aro
nmq@oa isicconianae witistheqaeseéitintistlostiréeas compared to those treated with
an ethylene-vinyl acetate copolymer additive composition, as has been done in the
past.

The above advantages and benefits may be obtained by incorporating the
additive composition into the tissue web at virtually any point during the
manufacture of the web. The additive composition generally contains an aqueous
dispersion comprising at least one thermoplastic resin, water, and, optionally, at
least one dispersing agent. The thermoplastic resin is present within the
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past. The above advantages a d benefits may be
obt ai ned by incorporating the additive conposition

WO ni0o/0t4386 t i ssue web at virtually any point duP@¢nySi0he047785

manuf acture of the web. The additive conposition
general ly contai ns an aqueous di spersion conprising at
| east one thernoplastic resin, water, and, optionally,
at | east one dispersing agent. The thernoplastic resin
is present within thedispersion at a relatively small
particle size. For exanple, the average volunetric
gispersioe aéazelaﬁflelvmepbmmele sizg. ber &xwuplehthe averape Yolumetric
. . |
2o Sp Ut BhiyRer iy b I¢ysTnaft SHRLL BTRERhs, O agtual partci
skatmay dgpese npon watines ﬁacgcprerletludmglha s;hermm)lasater pajgmer that is
E}Pééé'ﬁﬂr{ ithceﬁ éﬂsﬁulé\e 'ﬁ’ufsetﬁ@?évé’r% 'iqrggtgﬂ: thgé Size may be from

crons m Crons, CcH
abevldh85 migeinsale ahosy 5trhisronghsuch Qsdesﬂ thae, absmtﬁ ras:rons such as

|eR8haR %Eoﬁpﬁ’ Wicrond! Qu&ﬂ?s le%%ctnaﬁ‘%bbﬁ?% i EFH?»saQG{:ﬁ ad less than

m cr on. ar t Sl zes be neas

pboutnl Mmigfens d%artl@lmsrlzywm be measiured ana QQ@lterd:SZQOnmht-
§é'étié¥mg_epé’|'ﬁ¥lb V%HWEIQZ@F &Sﬁﬂér élﬁ\h&d@ d@%ﬁEOWﬁen present in the

di spersi on and resent In
PAYeNAigRETSion ard Mlhiesl RrgpeRtdn the tissuriweh, te thermoplastic resin is

fw‘bd‘uykfbmlﬁaheh-f%u@ﬂrrm cle size distribution of
the pol yner particles in the dispersion may be |ess

than &he&qiigle sizegisiibutiomof thecpplyer padiclasHn the gispersion may
Bé IdssSthaRcHERJUBPtPAbAR LD Usuchi APRES iodls 1 1) aty BRY she

incorporated Into the additive conposition of the N
pr esehFATIPIES QfAuecss digpersiops dhpt may berdreqipetated jpto the additive

bbrﬁpoaﬁbﬁfaiftl@ﬁ}és@ﬂf UBBIOBUFEE é@&légasé@ for HARAEEOY B4s. Patent
i cation Publication No. 2005/ 0192365

g&?"%'&?ﬂ lgqlﬁgﬁorr\lgm REPSHI0PE246d65. Paﬁ{gntp@pphcatlon Publlcatlon No.
Pobs/0602368) POT PUBIIZANSH RS1GAS 2008/02168BEafd PCT Publication No.

ein by reference. In one enbodinent,
{/\ﬂé‘igﬁg 0? 322 hﬁ‘&ﬁ"?u"d‘dnﬁ%FW&iﬁﬁrhﬁé%"zS’Vf’PFGfFFf‘S? i ng
CONpPORY 6m@@n1b@ﬂﬁhén€t fHe é‘ﬂdlm@loﬁwbbgﬁleﬁ rﬁé‘,ecébe@é% fifn forming
i nst ancfg [ cal lied to

SorpaEHEn RBBabIBRS SRING A M. G tR PUTRSE £ i Sl ivap. For instance,

w}:en Qﬂ?jlbﬂlwalﬁpli@dttoleﬂﬁﬁt@ﬂnélecthecbdfdhtiv@ cdmp@uuhm cd®FSHN a

t.he itive.c sition i nte nne

3Ro M okisis BB EneERe U 1R P woRE: HTSaub N sompositon

fonesfan mmomcéth;)oiyme!métwohow&he sbﬁademtmi tisgieUseb. The
rigQ pgeni ngs_ ar taned

i B BlfRe nBRerR RRCE Bl FsbSRbSy e dtorn geapings are

¢drdaimedwithio theafildi.t The scmmdhetapemrtgsaiaru vargpiepeadingupon the

dj

SEBBES, AAILEa TRPRGA W PIADE LA KR oo apger n whin

ﬂ)p@ddﬁg@ corhpesition is applied. Of particular advantage, the openings allow

liquids to be absorbed through the discontinuous film and into the interior of the

tissue web. In this regard, the wicking properties of the tissue web are not

substantially affected by the presence of the additive composition.

In other embodiments, when the additive composition is added in relatively
small amounts to the base web, the additive composition does not form an
interconnected network but, instead, appears on the base sheet as treated discrete
areas. Even at relatively low amounts, however, the additive composition can still

9



10

15

20

25

30

liquids to be absorbed through the discontinuous film
and into the interior of the tissue web. In this

WO e@ants3se he W cki ng properties of the tissue ReEDUS2006/047785

not substantially affected by the presence of the

additive conposition. In other enbodi nents, when the

additive conposition is added in relatively snal

anounts to the base web, the additive conposition does

not forman interconnected network but, instead,

appears on the base sheet as treated dlscrete ar eas.

Enhenge at deast onelpyoperty afithertase sieetv Eor instancad the feetof the base

tc%‘?\gggééﬁ 'b%rl gi_)t é\lénelﬂ%\%@nt@tl%ése@% a%%{ﬁt ?r5‘e3}3 %&éﬁe@ﬁt, such as

ase or 1 nstance
émtha@aﬂ/ottw wmghb\sel@h @edess thaanb 6% by eightt $zch abless than 1%

9 by wei ght, such
%ﬂ%?}ﬁt ﬂfb% %%Es%%ﬁ%oﬁ Bgmei%ﬁtl ess than 1% by
wei ghtFurﬂlﬁEhm@)fwemblodmsel!thatheca@ﬁ\&wcwmpwtion remains primarily

R thBurfaca oF et tn?éﬁ?eoﬂﬁHea'ﬁhsqoetsh‘?ot?)%ﬂh{rh{eeth%qy@@5

bEé %gphed In
remalns prinmari e surrace o I Ssue we
dblés'nﬁmerpanéomlato@esﬁbe moohwtmﬂm altbw the tigsiue web to absorb

TR Bl o i bRl hAHRUREHE Bl Bl W e
mll%péﬁ\%wemeb tn gbsarpdaletivglyilangeraraeentaiof fluicheThus, the

%U'itlvbyw?ﬁpéshﬁoﬁ H§ ﬁof"@l nﬁ"@a gﬁﬂfé?‘fé’rgl\nﬁﬂ'ﬂt}‘ngllﬁéuloaé rption

amount s of t1ve conmposition
EeP&tigHof F%Wﬁbwhlhtleﬁm@swg\ﬁhe istreneth ¢ eowemwhput s:ubstantially

I%Baemg 88vérselyh w@bstmbg?om@@as' ng the strength of

he web w t hout substantially I npacting adversely on
t he stlinerthickaess of K agditiversermpesitiomudendgiresent on the surface of a

HAdkisheet 69TNAR/ ééﬂhd‘fﬂbeﬁ‘p&{ e ﬂbr&ﬂeﬁtg Of #H Eéﬁlﬁv@%oﬁ'\posmon

base sheet can 'vary dependi ng upon the ingredients of

#Re tha @ applipdsin generahdok 'ﬁétaé‘ﬁﬁuW? thishnessican yary from

Geoaf alm hitron' & a5R. 100 hkréhe. CAPRigheF 88d \6ﬁrl¥véléoﬂ6‘r instance, the
a}gout 01 microns to about 10 m crons. At hi

fgkngss oy be fremgaboyt 8 snigkonsttpaboyt Sunissanse tleyer agghon

K, rﬁ)vié\léfr ORg thfékﬂ@ééuﬁmg H@f%rﬁ%ouﬁb 1 ﬁl‘(@{)né‘%ja%‘ut 1 micron,
| evel s, he thi ckness may be from about O.

SHeR @ﬁsff%vggaah? 3Migrensip akQi Y- %@l?rpam about O. 3
m crompg rél@tn@él?%vtv%da -dH léKrQI%Sthe“édduﬂ@&bn%ﬁb%tnbﬁ%é&ﬂgtsgri;lepos:t
IT1Ive C (0] al SO eposi
gty b S Rt M SetIBER s sttelRLVRBAhIoh SHGIOR leyels, For
I&b(ghwpd?ej;i}tméllahwwlm aEdlondi‘Pé&th Aot ?ﬁly?@' cﬁ%d:ré@ N‘eét@d’fareas form on
on Ve 0 | Sgrete rea as or
e pfee B Bt bR adilliva FEmBeRIies tEvistis dolious fietapoaraphy of

et base EbédtoWdrlinsthneadn ablﬂb}érﬂlﬁodhfénb&ﬁl@aib@@rﬁ digc@lered that the
i SC

PRAIP B madh o fase el P, patis's 28 Hoe Shegpwhen he base

pheetds wrepech base sheet when the base

The thermoplastic resin contained within the additive composition may vary
depending upon the particular application and the desired resuit. In one
embodiment, for instance, thermceplastic resin is an olefin polymer. As used
herein, an olefin polymer refers to a class of unsaturated open-chain hydrocarbons
having the general formula Cn,Hzn. The olefin polymer may be present as a
copolymer, such as an interpolymer. As used herein, a substantially olefin polymer
refers to a polymer that contains less than about 1% substitution.
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sheet is creped. The thernoplastic resin contained
within the additive conposition nmay vary dependi ng

wWa@p@n/0td3es parti cul ar application and the desi redr/us2006/047785

result. In one enbodi nent, for instance, thernoplastic

resin is an olefin polynmer. As used herein, an olefin

pol ynmer refers to. a class of unsaturated open-chain

hydr ocar bons havi ng the general formula CnH2n- The

ol efin polymer may be present as a copol yner, such as

an interpolyner. As used herein, a substantially

ol ef i tn poé paeiculaf embodiment plol inskandeh e olefih ohanéresay comprise

ta“agi ﬁ?%iéttfn%ﬁ HS’I?{H %té g%nyg%{{é \Bﬁfg ]aP Bl %&ﬁﬁ%épn}wmer selected

él@npth&syoap cainsfisding |l offai ©4-Cod Breao) Iymched oethglicedienaj dhan

r}) @r?%s {/mgp&frﬁg&%ﬁl@ %hsaesl )?l%%g?%%c oc%nﬁ%ﬁmd represented by

@Ineefcemudn HaG=EHR Wheeeinifisl a %{momeiar btam:hesi ariayglic alkyl group

BE B G B0 P MRS SRR FLD e BRI, 1 poten, o
arathyl-trbotgneo 4-raeted-CABreye, 3gn‘@¢l1u;l 1Euemtphes1-(b1ieptene 1-hexene,
GOSERL - ﬁeb@ﬁ%%l rd%@&%@ﬁbe In %omét (ﬁrﬂﬁoﬁ lﬂgttmélmnl}rpolymer of

- but en€, ene ‘eneé
Eihmﬂeehes aldaﬂ@;&méleﬁ»tban eheyt an@.‘ecne and

1-dod
£ o 8 0 R RIS b
iftetohaneeobiyeritiencvith atleasignmeomenemer eeiemed from the group

‘é@ﬁﬁéhﬁﬁéf tyﬁaln%h% @J-e%] fhdht %HQH&%F c?éhc%@r@é’ | aﬁ{bea compound

| east one conononer sel ect romt

mrgﬁg'ﬁteﬁdwoﬂheefpﬂpu'@riéz%mdﬁ wiyerein Rdae, Cb@amlumﬂ brranched or
@yéllc' aﬂkﬁ;ﬁaﬁp o?%dCé,aCQchpﬁf&pr %Eaﬁﬁcggg e chhotnBﬁ'\ers i cll(:jde

formul a wherein"R I s |near branc
thé%ftﬁvﬂcb‘étleﬁ?l 3yneihyl-drbutene. 4cmesthyi) rpejitens. 3-mathit keentene,
AL heIERE ONTRE Rehd) Cl-HERnat mdeesﬁe éncbwo%aeceﬁe mﬂ Q(lenel

-butene, 4-nethyl-1 entene - met

ghaginagats, the, ﬁaomfraﬁ:m@ﬁ@nt at qp&éﬁﬁ@ bw'ght to'about 25% by

el & e intéipoh/MReEr. aRtsdl sSFBb&Imdntea Ethiyfene interpolym

resent at ab@ut 5% by weight to abou? % by vveylﬁag erpolymer

u$etk i nterpol yner. in one enbodinent, a
pr opy OaRér- @tdwbleee;ﬂtrﬁsrﬁﬁdaﬂ&gﬁ&&ésmg Ve ma@twnsed in the present

el JNAL T R PR AT
olgfial suchras émy@nedpftgawér&sﬂ@wméﬁé &fnélﬁyld-ﬁﬁtéih@ 4ahethyl-1-
RerierRy Pl irene RhoRigRe, P hEarpGrociER e SriEpgne, and 1-
ﬂiaueo'em’mas ﬂypb@allqneprebedmrbmpolged\ylenedpdwwm/lase poly-1-butene,
Béﬁ/-& al ltﬁyjt‘ﬁ ﬁg{%%%”tp%% ? ¥ne§RnyF E)QX%e%re]?bol?/-oi-}/rPertﬁﬁw -Sgﬁt’ene,
ethylene-propylene copolymer, ethylene-1-butene copolymer, and propylene-1-
butene copolymer; copolymers (including elastomers) of an alpha-olefin with a
conjugated or non-conjugated diene as typically represented by ethylene-
butadiene copolymer and ethylene-ethylidene norbornene copolymer; and
polyolefins (including elastomers) such as copolymers of two or more alpha-olefins
with a conjugated or non-conjugated diene as typically represented by ethylene-
propylene-butadiene copolymer, ethylene-propylene- dicyclopentadiene
copolymer, ethylene-propylene-1,5-hexadiene copolymer, and ethylene-propylene-
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pol y-3-net hyl -1 -butene, poly-3-nmethyl-1 -pentene,
pol y-4-nmethyl -1 -pentene, ethyl ene-propyl ene

w@opolyses , et hyl ene-1 - but ene copol yner, and PCT/US2006/047785

propyl ene-1- but ene copol yner; copolynmers (i ncluding

el astoners) of an al pha-olefin wth a conjugated or

non-conj ugated diene as typically represented by

et hyl enebut adi ene copol yner and et hyl ene-et hyl i dene
nor bor nene copol yner; and pol yol efins (including

el astonmers) such as copolyners of two or nore

&Iwiisleoé ebrimgneng kopolyorgruethyledearinyl compenindgaipetymers such as

I‘ﬁﬂ%’leaémtyygéeq lé’oﬂo%ﬁ% SR - %Hﬁ{l@ﬁé&&%@egkgﬂghem,

I ene”copo ene-
@iweeplent aidolews:ocp@pmhmnth Nthgthylod fymatiopbbcemenomers,

Wghgp&l{;ﬁ@@gégﬁgpe‘?n&hylene acrylic acid or e}h}ylene (meth)acrylic

ne ropylen dene” nor bornene copo

lﬁ%cmwroerrsy and etpdener(vweioagnyiats copellymes; styremc copolymers
ﬁhbmhﬁig ?éMeer?ﬁcm s ggﬁg*y\é% SA%tgbrPL gﬁﬁlléyétg ene copolymer,

unct conononers, ne-vi nyI
owibylstyeense aiymne\ucmlhmeul aMtytarmrwbclc copelvmerss (including

S0 ) e SR Sy MR . an
éMﬁ?’I‘%f‘ﬁ@P(@ﬂ%ﬁM@[@ yibdeck QQH%YW% :polyevtrw eainpounds such as
99%9“%“5!51&1&43 %Iﬁhﬁwﬁe@ﬂm A nrg dhfdride- R bEh cRiktide

acry onitri styrene c

0
rePPlymer Relymethy) perdate oped WEmetbwdn%WpM@ebp@laamldes such as
ﬁ?l%ﬂ'é’ Wyloh 6.6Nahdiyih £2; élﬁéﬁﬁc%léétlcsb&? such as polgethylene

rene- but adi ene copol yrmer and ereo

&fﬁpbﬁhélqt% aﬁﬂ@%\t%wﬁeﬁéeﬂephma@ﬁ, e@pgwﬁeate polyphenylene oxide,

REMRGIIKS THESe %suﬁ’é'—’hiég' Eé’hsﬁ‘ém‘érdﬁené’el' Wd:d]ﬁbi'ngﬁaﬁ’s of two or
chloride, vinyl chloride-vinylidene chlorid

E¥¥81 ymer, pol ynet hyl acryl ate, and pol ynet hyI

met hagi phdicaiar RAABGRINERSS, 96%!3@‘@5 YR '2\s%olﬁb’rbﬁ?leﬁe@polyethylene,
and n\él on 12: ther l'astj ¢ %est ers such as

Aed Fepaymeare *?%P@Bﬁ?ﬁ&i%ﬂdé theeohAS el 95 &tiaylene-propylene-diene

tepoRhidiaand ase@oiwmb@ﬁ&@.nﬁawmab@rﬁmqo@ymé% ingRfde
he I'i ke. These resjns_m @ §1sped ﬁlthel‘ al one
T

BMGORAEPGHROYMar§ Gegpr pciP4p,992 by E{Ston high
aehsit) paEpsthylepel (HDPE) &S deseribedsn RO BY PAOING. 641@76 698 to Anderson;

th | t
Pftst Ganneciish pncnsd BRndi Bhaaqmiy pousiieen & Bre):
hetepojeraaiusyalsanched ultl‘a’llo&DIiﬂieéﬁ mb@dity‘fﬂm[BPEb Nfomogeneously
Rk PR ene Ao ens SRSV GRS fFTrs atnsnusiy pnched.
dwsiantyal}ydlnpat Iewydme/élﬂBEE)leﬁmpdlgms bith canb& préisdred, for

PRarmtie” P sty REESE 4181 5P Fitoe 2720236 8RG8 2rs 272, the

tistsogeobwhiehprocesscisdncarporaded baréun byaefecdemmé'taﬁd high
éﬁ%}?ﬁg% gr Iaélor%ﬁg:%n ﬁ8&ﬁj}]é'nc%po Sﬂle p Wr%(%i néioco§o yymers such as low
densityalyethylene (LDPE). In still another embodiment of the present invention,
the thermoplastic resin comprises an ethylene-carboxylic acid copolymer, such as
ethylene-acrylic acid (EAA) and ethylene-methacrylic acid copolymers such as for
example those available under the tradenames PRIMACOR™ from The Dow
Chemical Company, NUCREL™ from DuPont, and ESCOR™ from ExxonMobil,
and described in U.S. Pat. Nos. 4,599,392, 4,988,781, and 59,384,373, each of
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substantially |inear ethyl ene/al pha-olefin polyners
whi ch can be prepared, for exanple, by a process

wale@chosed in U S Pat. Nos. 5,272,236 and 5, 2@I/BSDP6/047785

t he di scl osure of which process is incorporated herein

by reference; and high pressure, free radica

pol yneri zed et hyl ene pol yners and copol yners such as

| ow density polyethylene (LDPE). In still another

enbodi nent of the present invention, the thernoplastic

resin conprises an ethyl epe-carboxylic acid copol yner,

whigh |asn@nrh9taﬁe¢hacawlbycn=€m:erwbe( iBA) erttivelty, and ethylene-vinyl acetate

gé\b)éjpf?@?? EF?CPQM B?&ﬁqgo%ﬂ&‘i’% fidEcribedty ﬁrb 2 P Nos. 6,538,070,

ose ava enanes

@mam(&mg 572.6,348,3836 BT 3816, &1331154191,36 11NUORS] 6t 51844 045,

SO P oSSR B 0 g v

smm@v@mee@&hoét:mrseh blefdis ref profyoners edntes wsed by well In some
%E{?%Hﬁﬂéﬁts' fhe Elénggdcﬂtﬂe}’mﬂﬁeﬁérﬁ al gr—Nhﬂwpgggﬁél%t 9n other

copol ymer s descri
embodpaentsr\kb@ blen@‘,sggammlude gl@edsm@a Zaegegj\lans and a metallocene

g Igﬁ‘?ér34ljr still étlﬁzéﬁ’%lm nfst thethdrmB I%siué*r% us@ﬁ hereln is a blend

, eac s Tncor poFated her el
Pfe‘fWé? difeeentinetaloesns pelyersire al so suitabl e | n soms

embodjqeRs §art@ma9%§&d.m%€riﬁé u?émgm rrésﬁaébrhﬁnéé%% alpha-

as well. In sone di ment’s, s i ncl ude' t
glefi ﬁé@*@fﬂo'wegp‘éﬂhwmﬁm@omw carpRiising an alkene such as

¢1'32:@é’dé‘"e'ﬂﬁ§ etﬁyf@ré)éﬁ@ %te%%dd@)@ngreme %dﬁregéntaalone in the

Zi eg er-Natta and a netal |l ocene
gegitye sappesitienta in pﬁ@berrfémwlrﬂagﬂp ef Bsqrmqm'cwes@. fuch as

emyﬂaﬁé—éﬂ?hé’émﬁ\’&pé gf & et pé‘fﬁb@lbl’ 88€0Rage! theBdtRyleh8-acrylic acid
one particul ar .enbodi nent, the thernoplastic resin

eRRiYneE gobenty)is, ﬁée?réwmam sho |byhe|socﬁer\é?m§§ &rflispgreing agent.
%ﬁ@a?ﬁcamml odiﬁiélgnts Fhé Gdamvéﬂcbm&snﬁmcéhbo@fﬁd &om%t@él% film-forming
e e e OCl ene r y presen al one
CAMPREYRY fl 1D S heh R e Hepa s s A A Capaiymer may
amaha Fotrhing AL, aﬁhil@tl’{eeétlh len&uagfd @ctaeﬁé bﬁ{)ﬁ@ﬁreﬁt%\bléﬂscme
C. artl cu vant a . e
SiiheSmnhi ppucd, da "'é%'b%f"&%i?e & AmBtitiop Bay or may not form a
filrewithipl thetproductsdeperdihg absﬁ hsw bhescoaﬁp@siﬁblﬁﬁ&i;ﬁdhﬁé and the
tlve (o40) 0OSI
SRBUhtot Bl PRt el Faomiie” SAREE oimiBa SR g e lssue web,
thecfiint map et duattinubes et fkijeilcenﬁn L\;\ac,:ql{syl V\lhﬁamrd?]érlﬁpod;mg the weight
S| St n ormn | Ile the n an . .
R VN 30 sl idhsl Ehd opfEbe i fat End b e G BnR ey s acid
copolgmee mayihe from alwogidsi @ toabotyl Cot, suyh asofrofmcaibbowd 3:2 to about
ol mwi thin the product, dependi ng upon how the

conposition is applied and the anobunt of the
conpo$he tharmdpdasticyeaipp kuelt as Weeathyteme anp acteinernopolymer, may

h&\ bIcANIBIMEPof L0 ﬂﬁéflegié@“-} ogeﬁdﬂt éé“té%gﬁh.—% aRput 25%. The
polymer may have been produced using a single site catalyst and may have a
weight average molecular weight of from about 15,000 to about 5 million, such as
from about 20,000 to about 1 million. The molecular weight distribution of the
polymer may be from about 1.01 to about 40, such as from about 1.5 to about 20,
such as from about 1.8 to about 10.
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rati o between the ethylene and octene copol yner and
the ethylene-acrylic acid copolyner may be from about

wdad2mo/0tss@bout 10: 1 , such as from about 3:2 tPCHDS2006/047785

2:3. The thernoplastic resin, such as the ethyl ene and
octene copolynmer, may have a crystallinity of |ess

t han about 50% such as |ess than about 25% The

pol ymer may have been produced using a single site

catal yst and may have a wei ght average nol ecul ar

wei ght of from about 15,000 to about 5 mllion, such

as fr Oepabding @igrohe thermbplastic polyiridrothe rbk indelxesfithapolymer

{ityifangf it et 0208 A0 Ry 3 Rl B0 10 T e rom abou
Ot/ 18@smin torakzdnd @0039/80 hmnatF@uExamp[&smndemandjmenhéhe melt
RN SRl BB orh S, 600 B KBbout 700 gt
M0 mn, such as fromabout 0.5 g/10 mn to about 800

g/ 10 Ff'h? t{n%@ﬁwﬂé@t@}ﬁ%n .ln%g%ﬁ&) ﬁgpé)g'rg@%?lyom I {wg pgipt. For

i ndex 0 ernopl asti resin nma
irstange, the medﬁuwpomoof @Bﬁbemwplas‘ﬁmrqshenwmea@ss ¢han about

196+, ok & R_SHANE 1??*(9'&}0%\’% l)és% ﬂi(‘é}ﬁ"?%(?w (f'gFBf’ingﬁance in one

For |nstance the ne olnt o erno
egwiodimeant, e medting peint m@ume lego th@n abeut ASCL eEhf-‘ glasa transition

ie'mp&-atéﬂéqf tﬁﬁ &'ﬁﬁpltlglﬁfc‘: régﬂqgan%)’é%ro E’{ess I Pgrelnstance

enbodi nent ng poi nt an ab

e giassrwé\ngﬂ@gstemr@tutq maythenigas than abeyt &Q’f@ such as less than
bBsti@piastic resin may also be relatively low For

i nstance, the glass transition tenperature may be |ess

than &bsneser reor%tmﬁmaglas@@seqm%maarbtw:omamedm@morﬁ@e additive

ebmasegmohhﬁ LACRhasht florh @B06 198y %lg?\@'fé @baﬁfjgd%td}i \Welght For

addi tive conposition in an anount from about

w&tézﬂﬂe the HsmOPESiS osinananbe pmﬁentmt%@@eqwlspersmn in an

hRRYURP RoAS Absut B% by WigREtoPA KRR R 7D % B¥W§g!ﬂ‘31§@8¥§s from about
29 spersion in an rmunt from about 10% by weight to

guto W)ﬁtkipcngb’d}‘ﬁ'g 'such as from about 20%to about

0% bih #8dif6A to bbleadtlbhé tHerhfdphisticq@asih, MREaqueous dnspersnon may
ernopl.astic resin, the agueous di sper.si on ma

ESRLCHNAIA A HSPRRI 0o SRS, B0STH5 SRRARN Bt RS In the
ﬂﬁﬁfﬂilohl’ﬁfd/@i e sltéblﬁiéﬂloﬁfolIﬁé dRperdign Obrfeh& more dispersing agents
st a IJzatlon@ﬁ{ ersion. One or
Fieges Wk Atpagist ity kNt dien | nto the
addi t Ivgeeranesiytsuitablel dis@@ﬂ&fgaégerawnm g, ein one embodiment,
Po'rslgse(g%ég,qh snpterglﬁg a%%n#J comprnses 8{] l%ag{rggg Icgr%%txylic acid, a salt of
at least one carboxylic acid, or carboxylic acid ester or salt of the carboxylic acid
ester. Examples of carboxylic acids useful as a dispersant comprise fatty acids
such as montanic acid, stearic acid, oleic acid, and the like. In some
embodiments, the carboxylic acid, the salt of the carboxylic acid, or at least one
carboxylic acid fragment of the carboxylic acid ester or at least one carboxylic acid
fragment of the salt of the carboxylic acid ester has fewer than 25 carbon atoms.
In other embodiments, the carboxylic acid, the salt of the carboxylic acid, or at
least one carboxylic acid fragment of the carboxylic acid ester or at least one
carboxylic acid fragment of the salt of the carboxylic acid ester has 12 to 25 carbon
atoms. In some embodiments, carboxylic acids, salts of the carboxylic acid, at
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for instance, the dispersing agent conprises at | east
one carboxylic acid, a salt of at |east one carboxylic

wW@eiod/073366 car boxylic acid ester or salt of thePCT/US2006/047785

carboxylic acid ester. Exanples of carboxylic acids

useful as a dispersant conprise fatty acids such as

nontani ¢ acid, stearic acid, oleic acid, and the |ike.

In some enbodi nents, the carboxylic acid, the salt of

t he carboxylic acid, or at |east one carboxylic acid
fragnent of the carboxyllc acid ester or at |east one
&aﬂsg@;aquaéb%nhq acidafjagmentosf the e:astmxynofactctmteaobms(galt bas 15 to

S'd&r&% §fonl?§‘§ké Sr‘@%rr&f‘aﬁ\ &ﬁepgﬁﬁ)%rc]i REREE the I{furﬁhgr%f carbon

di nent I C acl e sar
é‘%i@y% to 60i $omeg emmpbasqf saite commiiiseyd caticacselected from the

@Fcﬁ.&ﬁ@dﬁsnéifngt %ﬁ%gﬁwtkl"‘%ﬁlﬁhdaﬁﬁflﬁé e?ﬁh %eth?@% on: P

car boxyl i c aci d fragment e salt of the carboxy
2E1RORHYESr 3ly! arpmepiups catigon at ons. | n sone

enbodi Bl Sthef EH%‘BHEMQ fife! cﬂ§per§ Qt%éﬂzt id Q@Ief;ted from the group

carhboxylic acid,. at|l east one carbo
BPNYiIBUNG af ey ipneccatk Py lis acist p@ivmetr%, ang meﬂae@ltgssw %ethylene-

ﬁ@t@h@%cﬁi%l@%@r%r@tﬁ{ﬂéﬁ&métﬂa@@@racmly f ’ tpe

nunber of carbon atons’is Sone ‘exanpl es o
sal t sI8RSF PEodipgpisethesdispemsing agenhis Relegtastisom alkyl ether

cmkﬁbtésg pefrofunaslifdr atH@ts%Jlfoﬁaféd%bly&h}&%leﬁatsafa‘i&bhol

or .anmoni um or a anmoni um cati on

g‘ﬁh%?d &f RbPSQWSﬂlWW‘ge'WI?@aEﬁ%ﬁ@PBPﬁg PalyBIric @h)/'eﬂe

eﬁUeAp‘rwblléﬁ@ BxidegetByieHe oﬁﬁlésd@ﬁér%&goégents primary and secondary
YIEr s nd their salts,

ShetoiafatibRantlfgiresuls a'd alsol gieeades:
et hyI Vehemedthaienetd opyIRCadk @Qﬁ@IW@?'@usé@a@*an%persmg agent, the
dinents, .the dispersin ent is selected fr
%?'383 YMEE My 2lse 554 ‘efg‘t%?%ﬁtl&d f58ul f onat es,
sul f olrf:lac:r&gpmlcumxxeertﬁr?ﬂm@aﬁ ﬁ(ﬁjb Q?Qé’ckhlﬁl dlspéislflcﬁ{ &Qﬂﬁfns an ethylene
at e [0)4 ena al cohol s ol ynmeri c
AP SRRRL CePinier Bihec RSy e PidRpRiieb anlid fatty acid, such as
sieepeasudng algierdcid. Phé m&rpyeaaﬁgl ageﬁﬂ%dah bs&hé%ﬂioxyhc acid, may
& cosi des and
5, BIRRER e ARy it o0 3 a rasurtirard oo d B to about 10%
tEwa@fﬂ;l ng agent, the copolyner may also serve as a
th t
naueon ot ol B8 dhoyk ReRHoraRts, s pBlieSH dperinibalse contains
waleo! YVaser meyhye addedias ykionized Wateopié dy siesd. mnd p&l of the

et 2thrs B REAT I 1) P B i g to s

- 2stuah aﬁfrpﬁeaméomsamtﬁpér Siheraquecus dispersionfrmayhave a
s’{‘)kﬂegtcogte}ﬂ/‘b? %s@??&ﬁ b3ue %%V‘@ucgbgs <3 R4 gltbggp Zéﬂ"t’ alpc?{gnstance

above conponent e aqueolis di spersion
the solids content of the aqueous dispersion may range from about 5% to about

80%. In general, the solids content can be varied depending upon the manner in
which the additive composition is applied or incorporated into the tissue web. For
instance, when incorporated into the tissue web during formation, such as by being
added with an aqueous suspension of fibers, a relatively high solids content can be
used. When topically applied such as by spraying or printing, however, a lower
solids content may be used in order to improve processability through the spray or
printing device.
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wat er. Water may be added as deioni zed water, if
desired. The pH of the aqueous dispersion is generally

wo e®3/0t43am about 12, such as from about 5 to abOLIUS2006/047785

11.5, such as fromabout 7 to about 11. The aqueous

di spersion may have a solids content of |ess than

about 75% such as |ess than about 70% For i nstance,

the solids content of the agueous di spersion nmay range

from about 5% to about 60% In general, the solids

content can be varied dependi ng upon the manner in

whi ch White aemmetb@d gl Usédto podapplthedqaeous dispersion, in one

Ih RReAt, §Fe EE nhdyP 54 fo ﬁ th’r:(%qqﬂ ] &f‘ﬁﬁead}ﬁﬁ Brocess. For

i ncor por at'e |n t1'ssue orna
SXemple, the knéadgr md@@mrtsle aaBaatqwreyone(es,Lsm@aesomw @xtruder or a

fdw@lﬁfs%re\@ e&ﬂ.laél‘ VR il % uce%%msgd@a‘fr% c?JHdu%"f’éh BfarBe-conditions

Wien topically applie spraying or
pehieh RreytyPirale vised for ﬂngmesdlngdbewﬂtqmnomamemaoplaeﬂc resins.

i n or g helparidlia r@\ﬁ@?ﬂ‘?&ﬁsﬂ nérg{:é(dsst IHERMQQ ntrg?kfl@éﬁXg the

printing device.
SPERARENtS o iRkeui> tesdieparaion. The oW kaeadiniomachingioay

S BEs ﬁilmf:bIéTWeQEfof ﬁfé%jrlotugrébﬂg:;br%nﬂel Fok@f@rﬂgﬁg the extruder may

pr Qcess or exa e, the knea
Relude {ourindets, P'é?%lfbs%ﬂﬂsevlf wssher i desmd A vmqum yenbmay be

QYHEH RN omﬁngﬁﬁéslméﬂih@gﬁmepe conducted under the

condi ti ons which are ﬁlca used for nelt-kneading
the oHkSBMefEPROGImMants she disnersien ismfrst dilutsddo contain about 1 to

pdblLt 8U Ky w@lﬁh@Waﬂ@ﬂénd tHae, Qﬁ?é‘&fﬁ:n'tlg Cﬂuﬁ"l‘ﬂ%? dlluted to comprise

nel t.- kpeadi n conmponent s e up t
Qf%"ﬂgf aé‘rf"bo%ﬁ@5§r(ép¥"‘f8@§d’¥ lmachi ne may |ncI ude

nul ti Wﬁ’en fte&tig fissud Weby af éé&dﬁdémﬂﬁ@!‘ié ré:éérnt disclosure, the

ﬁgrgrg t he_extruder go.ﬁlncue our inl etsp
BicomPositianrantainingfheiaaugous PPH&"LFFI@'%@?\'?'QW%'@G applied to
dislpsbuat wep t@nbalw caoisd tdc@fbd?stemﬁt&merti&% wéﬂ" by ®6¥hg pre-

rsion is first diluted

BOReE MR IS MoSiE gt Bfkctiechin Bymibr Hab- Wahe asded fepically. the

adbmeq ueﬁiﬂoysltlofnttfatrh@é applied ®thkAs8QEWdSRhEA Q@t%fr dhh afh one
When {reat ti ssu

ut 250 wat er, in
b e TEVE cARGP LB albe ePpic iovicall to the web during a
adeqhmg pmoeeﬁpﬁsr iristanazn it ahe leﬁﬂadd’lﬂeﬂﬂlﬂﬁ?@uddiﬁ%)éﬂﬁfposnlon may

B PR iR Ihe HeaDoRnS it Spie BTG Beadhyrd the web to
tiveednyer doini fﬂhetvhs) tamtien béatepaiierardaRe deydradrlind. h\ﬂ/hen the
S@Qm g\ﬁgﬂw glgnel%atpﬁpecfﬁa @ééwt he dit I V CO stlatdlp?fzr drum, the

can be ap
corapesitionl mnagnbe unifernalgl dipiplied ovem@ssarfam afaa dfehe web or may be

@ﬂkéae%éo?@h&%' pérﬂcﬁlﬁggéf%gg?” ng a creping process.

ancey Tn 'one’e the additive
conpoWhendopitally applied to a tissue web, the additive composition may be

sprayed onto the web, extruded cnto the web, or printed onto the web. When
extruded onto the web, any suitable extrusion device may be used, such as a slot-
coat extruder or a meltblown dye extruder. When printed onto the web, any
suitable printing device may be used. For example, an inkjet printer or a
rotogravure printing device may be used.

In one embodiment, the additive composition may be heated prior to or
during application to a tissue web. Heating the composition can lower the viscosity
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be sprayed onto the web or onto a heated dryer drumin
order to adhere the web to the dryer drum The web can

wo ben/osser eped fromthe dryer drum Wen t he BCOUS100€047785

conposition is applied to the web and then adhered to

the dryer drum the conposition may be uniformy

applied over the surface area of the web or may be

appl i ed according to a particular pattern. Wen

topically applied to a tissue web, the additive

conposition may be sprayed onto the web, extruded onto
fordailitatingrapplicatiosd  Bont instainee wible. adgitire eornpositidn oreycbe heated to
bemiRat A8t il AR sBC kBl figydcce may be used,

such™as a s coat extruder “or nelt'bl own dye

ext r ud e&suewreﬁuvsm@wamrdmgne tlwe presemy disglasaioé enay include

prdldrigt Elﬂﬁt iSSO% 6 GRY of TdiifE:pl n¥F fi§sifel mlugts Aoy .Hbﬂaﬁ&a in one

or a rot ogravure pri devi ce may
Embesiment dg prastuct may inddfe |twe pdjeapowreemheaay be

heat eg, Béhé’rralt rrgoéun‘gﬁré ﬁ%u@ .l?]@trégte% IB'a%ﬁlf'J&la‘?{%Q'with the
Heat i ng osi tion can e Viscosit
Pé?ﬁelf\fﬂ!ﬁq"?%"%p r examole. lrF@me Bmhoalnv@nt Mﬁsbaﬂ%l shéetecan be a

t o tyr
gg%ﬂl}toﬁgdgu‘éﬂtsg‘ég g%sf% Bﬁﬁotg%ub,r? 2‘5‘%}%%(‘% 4 p%p@F ng&éq M4n industrial

WiRely and ghe like.nEisgue pepducis ycﬂlqaé,lur’r@vmbwmf @ deast 3 cc/g. The

SLAH Brddlubtd ESPESHERINSHEbEMRTe H}Féé él% 2aRlbe hb88¥om any suitable
roducts. For instance, 1 n one enbodi nent, the prod uc¥

Eﬁi’s?sl‘?f@b&ae two plies or three plies. In general, any

sui t abigerg |s§ﬁélﬂeW€rmeRMgkiﬁsshé %&%drﬁp@é‘é@ﬁ)d AB&RaMArdYnthetic

t he pres di sc| osure. one
ﬁ‘ﬁﬂg?'ﬁé s ngluding bug ﬁ@b@mﬁ%t%eora\ww%ﬁf@erﬁr 8l @s cotton,
ababa,aenaf, tbabbl Qta‘s'éuﬂax %sbaﬁbf{.\jraéé SHAY, jite , BayeRbe,

'd Ti
Sl e B bt o s o S B foers suen

fHogeushtained TrorR Bedidioas antl coRIferadlsi tRses2 itIsdifg *é@ftﬂiﬁgé fibers,
Lk N B 0 SRR s Sl B et Py ey Such as
eed:dnybms; mapld)®irgh| a6d ueperd, PO ik cahibE ;Bl%?at'éd in high-yield or
BPLYRW o e BE Byl kng i S g e, sume
mghkyleﬂcbdlblogsnéﬂhbds smda:ﬂlﬁierr](nm\&pphlelriger@btﬁddse erel%fId'epared
BB BB e o B o o 5 g ano
frctisods disalobediin bios t Patent Hod4 793898, isssietitDen @7k 1988 to
[abERReniter?Bes SLBHSp, 2558 55, RGaLYR 50, TBRE o chang ot .
ang kL. Gi Blatenthd 8v68h, €04l Ysufulsfibensl caaraldmebqaprqmd:eidrbyany

KRR ITESAL BuiphddE ' 4ehipdnikd 8 U sSBhidrt No. 5,595 628 issued Jan. 21,
1997, to Gordon et al.

A portion of the fibers, such as up to 50% or less by dry weight, or from
about 5% to about 30% by dry weight, can be synthetic fibers such as rayon,
polyolefin fibers, polyester fibers, bicomponent sheath-core fibers, multi-
component binder fibers, and the like. An exemplary polyethylene fiber is Fybrel®,
available from Minifibers, Inc. (Jackson City, TN). Any known bleaching method
can be used. Synthetic cellulose fiber types include rayon in all its varieties and
other fibers derived from viscose or chemically-modified cellulose. Chemically
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hi gh-yi el d pul pi ng nmet hods and ot her known pul pi ng
nmet hods. Fi bers prepared from organosol v pul pi ng

woreionodsscan al so be used, including the fiberBCEHOS2006/047785

nmet hods disclosed in U S. Patent No. 4,793,898, issued

Dec. 27, 1988 to Laamanen et al.; U S. Patent No,

4,594,130, issued June 10, 1986 to Chang et al.; and

U S. Patent No. 3,585,104. Useful fibers can al so be
produced by ant hraqui none pul pi ng, exenplified by U S.

Pat ent No. 5,595,628 issued Jan. 2 1, 1997, to Gordon

treatdd nd%umrobllobsmffbbhecém bersedsich aaﬁmen:etrizeEQ%lpH chemically

b f b 5% t b 30%
sfigeage! o ErbsHbkbe b dratioRrRA TS  Bf B85% mrafianica
propeoties Imusfm@@hserrp@lhy@ﬁbers itl damrl& desirabdefieatahé fibers be

cor,e

Ryl SO Ao ARG ok o ey, reied.” Ve recycled

ﬁbblrseddrf be used, Virgh Bbérscare I‘Qemlei’allyalsefullbetheGrJraekBamical properties

i eI RSERE B AR SR SR e,

celbulose pedduzeddydmatrbises, fraymeT, andastheedelfulasic matedaleoraeliulosic

GaPTREe g B beod s raRmoeRBE R iy 8o olude recyctes
fiverse virgiadilens par, mixiee tharabf. yInsterteie meomtImentss&dpableedf high bulk
ChB St QimoHsERBA SE 0SS nbER! cH0RETECHUAE) standara
properties Tn usrng papermaki ng 11 t~can

feasnesis| of atleasti2ife, mobe spedificallyl attieast| 300 maewpedifiaaly still at

008, MR RS BFedl}) af by T ef 1 ned. Wi e

recyc virgin fibers are
gener &thgr papsfrmaking fi bereutlnatrmﬁmwused! imptheppeséertsdiseidsure include

kéﬂé u?rfok‘éclﬂ'tr@ ) JédiBers ghéﬁéi%frbgg SngrheﬁélH‘aﬁﬂ‘;B fllers are

osic fi ers cellu m<ro
tlmﬁ@rpammadmmﬁberé |nrmmdcbmlemwr0@esw provising a yield of

dBbiL cﬁsgrﬁé rbrﬂoH;S%S’e éﬁéllg%@o‘at ?9966%@;&& Ehg‘%pﬁ’ more

can a SO I ncl ude rec ers V|rg|n bers
gpeeifcallysabayrt 75 teal @t&u%%nﬁ(@lﬁ n%ﬂtesre@abm ame@ntpfgiocessed

hHél‘& é&ﬁe%&jﬁ Q?@gﬁéﬁ %(e oP PRt %odtrhﬁsg ' @ﬁéﬁ Bﬁﬁrfhg

have a Canadi an Freeness of at | east
RERGEsspR iqiudablepched chamithamoomaghanisalauip K%GTMP)
§héH|théFmbﬁ@§Baﬂ1QQI pLﬁﬂQC"FW), §|Fé%§hfé/ﬁ@skMr@fhe'rrﬂBﬁ‘fechamcal pulp

bers that can be_ used

93 E'glgﬁt fh&r@err%a?e'@hew'ad@wapE&e"E'Pm@&h@P'qaée'y%mw' pulp (TMCP),
higreyieldesifitei fiflps) ia@kdchigh g%'ld; Kraft phip¥i & 8f WHldh 1EaRe e resulting

Pherscula B 5ye aiatoiny tdoh Sodts Anetn srss¥pbkn e farspei stifness

B Sthsdrg @inldl wel dtiitealelstivE 3tpicd chahfcallygifipéed rbérsmor e
speci II cal %{yﬁﬁabout 75%to 95% Yield

resul th 8g" FHY BPCHTDHE c-ao% fogmying gm,sgglggg gan glso be utilized
frethegsreaget disclbbgrel Ifdriexanyiech papermakind ppedessitd the present

disclosure can utilize creping, wet creping, double creping, embossing, wet
pressing, air pressing, through-air drying, creped through-air drying, uncreped
through-air drying, hydroentangling, air laying, coform methods, as well as other
steps known in the art.

Also sditable for products of the present disclosure are tissue sheets that
are pattern densified or imprinted, such as the tissue sheets disclosed in any of the
following U.S. Patent Nos.: 4,514,345 issued on April 30, 1985, to Johnson et al.;
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processes include bl eached chem t her nromechani cal pul p
(BCTMP), chem t her nomechani cal pulp (CTWMP),

WQ@e@3ou3ed pressure thernonmechani cal pul p ( PTMPCT/US2006/047785

t her romechani cal pul p (TWMP), thernonechani cal chem cal
pulp (TMCP), high yield sulfite pul ps, and high yield
Kraft pulps, all of which | eave the resulting fibers

with high Ievels of lignin. Hgh yield fibers are well
known for their stiffness in both dry and wet states
relative to typical chemcally pul ped fibers. In

g8, 239 issppd mmobdy O, ¢ 8PS b rokhdmars098) 522 lisssedsirelarch 24,

9@52% %%oblen%éuéc? gﬂ Ncﬂletntbeer@ %ﬁ@{ Wdér?m%'rﬁo%‘ki &t al" Y, 275,700
e presen

GHouerarslanumn dul B84 oo 'Embbamgﬁ 328,666 ipiedgen dulybize 1994, to
a%@hrégaé Fr §32§§3|ss¥1\@& oR"ARsisS; @éa{ t8 J‘?&ﬂrﬂget al.; 5,431,786

roug ying, creped roug -al'r
Wﬁdmdh'hﬂdu@ﬁg&ltp Riasdhre, alhﬁ&ﬂﬁe@ﬂ‘hﬁgued@n March 5, 1996, to

'S‘i’éllyﬁé?urcé’ﬂ‘ a8, 556 E‘??‘?sﬁu%% NMardr 18! ﬂ%af 16 SRS

S0 sSuitable for products t he resen
8%\, %%%ﬁ@uad onMey (e 19&benosTrphhan gt al. .2 bb64467 lssued on

%??%‘géﬂ“?’ﬁgg?*% Fﬁctﬂﬁu n?égH? e‘é‘ﬁzz&léé&& o%h@ﬁ'gﬁer 22,1996, to
Jrgdhanzetzal;; 796 lwﬁlowrllﬁﬁsgwomﬁm&agn ed@l.aqnd,

( Ts
g %&SS%%SPEE @g\ngp 1%U|1§ 9‘9 to]ﬁ%}% SE qL, @%'ﬂ?%éiﬂsqrgg Sé évhlch are

Bisorerratasthersin mgsferqr&esmm @est@ntéhatéhey ag pgs-cpptyadictory
herdifith. 09u§ﬁ‘|ﬂﬁ6ﬁr¥teﬂ fglggéheé@ rﬁéﬁ'ﬁﬁ@é‘ a n"_étﬁlgﬁ( 5\6§ensﬁ” ed regions

i ssued

F@Memeﬂug@mt@ againat a dpirmdsyerhy é't' maprmtlrzq tebtic, and regions

tﬂa‘i@ré sSlHAgel9 feskdensided @%5“ddrﬁe3ﬁﬁ Ghe BEs@d sheet) correspondmg
496, 624 issued _on March 1996, to Steltjes,

éﬂ' deflectigncopphuits i1 theimpiniRe dab Ao whesgts thedissig L@ﬁﬁﬁt %'fperposed

@l/er th% cfe?l%cﬁgﬁ cobhguiesiwas di¥h¥ctéd b&gé?r@alrtp%érsﬁﬁg iFferBhtial across the
aP 467 i ssued on dthen‘oer 10, 199 t

0
‘é‘%"dé'l't to ferm gowsy SitveRi o -THse 88@1" %?O@Q%the tissue
ERedt okhan et aI ;5,624,790 issued on April 29, 1997,
to Trokhan et al.; and, 5,628,876 issued on i: 13, )
1997, The tiggue weh cay) alsohefogmed vgthput a shbstantiahamoynt of inner

FB@@foPﬁliéHlﬁﬁ'ndﬁFe?iQr& by? tHd RIRING, ethbcrbtegmrﬂiﬁhamedt?afbrm the base
al e on-contradl ctaor . ucC rrnte
WABeel oo, BRR I Aol ARRoPRng SorTi TrediPhaRiihgent can
bbaidded\te the @bef ﬂprryrﬂi(;ﬁldg agapu&ﬁn@pdmm darlsterm_ﬂéy?md directly to

I NtI N aprll C n e on t are re tirye
AR S QR ugBORalg HoBh, tyaf ina¥i e used tn 98 sresent
disclosspo mdlutte tatiohid delsdridimg agedtul dughias faltg digtkyliquiatergary

ue sheet s qQqve

aEvTe Sert e B S PR R PRy e Selif dmidazoline
dubteenanygtsaits, siicaresqudterdey lsalt andrunsahudated fatty fatkylamine salts.
b‘?ﬂ@rf SUGBR Bélbé’:idnl\g? \Q"gghéearé%%c?&e% in%.@ ﬁa@eﬁtrﬁo.té,giél,%65 to
Kaun which is incorporated herein by reference. In particular, Kaun discloses the
use of cationic silicone compositions as debonding agents.

In one embodiment, the debonding agent used in the process of the present
disclosure is an organic quaternary ammonium chloride and, particularly, a
silicone-based amine salt of a quaternary ammonium chloride. For example, the
debonding agent can be PROSOFT® TQ1003, marketed by the Hercules
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sheet. The tissue web can also be forned w thout a
substanti al anount of inner fiber-to-fiber bond

w@reoenghe I n this regard, the fiber furni sh uRedUS®06/047785

formthe base web can be treated with a chemni cal

debondi ng agent. The debondi ng agent can be added to

the fiber slurry during the pul pi ng process or can be

added directly to the headbox. Suitabl e debondi ng

agents that may be used in the present disclosure

i ncl ude cationic debondi ng agents such as fatty
@arpkdtioqudther debronding agertalanshe added tatheyfiterisjurry in an amount

o? l?llo'n‘?‘gl}{om Q§ P@?He?ﬁlc {Hﬁn@BtE)yab%n\ qg k%aﬂersrpet'ngggﬁr%e o% Pbers

quater nary I COne quatern
memmmmtﬁeasluwal kyl am ne salts. Other suitable

debonql%%g %qt%?r%tﬁleaév(ﬁbgﬂﬁ@n?stﬁg de'ﬂo”dﬁg af tn?%n % an imidazoline-

5, 529 aun I'S i ncorpora
based agent. The pridazolineabasechdebanding agest cehebe@btallhed for

Gdth ec?%‘?r k%{?\ﬂﬁgé@%@%ﬁ ] Onﬁ@ﬁmﬁﬁ?& % QQW?%%EO%MIAQ agent

one bon use
FAD dresaddsfd intan pmeyshof @Htweboél,@ o abouin kg aerr metric tonne.

quat e éﬂgﬁ% ggg%mh\ém Ghe 9f=bg§d|ﬁ5‘$§eﬂf"ﬁéﬁ BHla%rdle& 'to El‘he fiber furnish

silic am né sal ternary
@ererdingto Fproassams disclovrd M@ﬁd‘hmlcag@mhamg amelnternatuonal

*'F’*%@%Etﬂr{ NOTW@%/M&W"@&&GB dée*ﬁ%er 17, 1998 or in PCT Published

Her cul esCor porati on he de agent can be a
Appiigatian kaving porlpiernaticns| Enblisationr Nos i@ 8666635 fikegi on April 28,

@@bo”ﬁhfch“arbwlﬁc%rﬁaﬁﬁh Ht?’u'ﬁ?bﬁ fﬁfgﬂcre' Qnttﬁé‘gﬁo% publications,

fibers present wthin t an alterna
arifeassreistdis¢lprediiyhigh mochareien %%Fﬂt'\tﬁa saigh as a debonding agent, is

lads8beal drite Qéﬁlﬂgs@q:%@kfmrghiﬁg'ﬂﬂe@é%i’gﬂ%\?@§eq'he [process includes
Srfgondl ng agent can obt ai ned I nst ance,

s\gpg treafm raafth%ﬁ'ur%\a,nth ﬁf'cﬁi‘f@ﬁ? ﬁét%@wn'&éb%ﬁﬂﬂl‘tﬁg allowing
a0fARIent silenRIGIRE fbNaddbrpfidh i o&urPRteirRthé. s@urboto remove
aboa %}5 kcg E'H nmetric tonne. I n one enbodi nent,
4BRSsRIPRY chglnical addityes oara redispargings the dilteras wlewvnh fresh water

pﬁ@ﬂ@lﬁoﬁg.dgoa ACRWOLES WedS di scl osed in PCT Application
Publ i c t| on No. WD 99/ 34057

havi n I t er nat [
e SEDer 9 vasaY Ao peqdad i e aabeous
égggtm?nfrh&w cnrgoane Fd‘rhﬁﬁd@hb@&ﬁilc webltb %bbﬂ AddRiondbenefits
1l e on
Rt pouebard eidmeR 5y, i6 mef AbEaoPStE e i istnded benefits of the

viehtiont Thevollawipg osatefalssard iincli@seE ds ieRakpiddlofadditional

SHET) B P el o Badis Py i B ddipvepopositon of
thevplesenflineeptiarc e$ke icheiitess atémcmdeﬂsasoéxatm@lat; lahg e not
BB P 0E S5t RGP e atany
pointiin thiei papermadinghmroséess, liycloding daingeadded simultaneously with the
additive composition in the pulp rmaking process, wherein said additive or additives
are blended directly with the additive composition.

Additional types of chemicals that may be added to the paper web include,
but is not limited to, absorbency aids usually in the form of cationic, anionic, or
non-ionic surfactants, humectants and plasticizers such as low molecular weight
polyethylene glycols and polyhydroxy compounds such as glycerin and propylene
glycol. Materials that supply skin health benefits such as mineral oil, aloe extract,
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unadsor bed chemi cal additives, and redispersing the
filtered pulp with fresh water prior to formng a

wWowRovEBs web. Optional chem cal additives nmayPGEl/58200€047785

added to the aqueous papermaking furnish or to the

formed enbryonic web to inpart additional benefits to

the product and process and are not antagonistic to

the i ntended benefits of the invention. The foll ow ng

materials are included as exanples of additional

chem cals that may be applied to the web along with

wviterminlei silivene: dotipmsiinigeneodl ankddhelike enay alsodet inoorporated into the
' i ncl uded as exanpl es and are not

?ﬁ?ﬁ,‘?ﬁ@%{g%’@&ﬁ mt the scope of the invention. Such

cheni dalgeneta), the psedieais aof thengresenhinventietheaphpaisedin egnjunction

I t
B\Q i %rﬁ@rén%\gﬁ nlégg.:e{?% n%b%eﬂqéﬁlg tﬁéwﬁlﬂ?%ﬂ@dﬁuéﬁc 8 ifs"fitended
wiser dixansplesl oaslmrt materials awdude b@@rarre:twh‘ehedéq odor control agents,

@'u[:ﬁ gs' c%'do‘?"atbgomél%t@%%'h{/ét\éﬁ é‘%lg@lggbénl ﬁ%‘éibfe'soﬂé’lgy(/\ggwder

a er
m&r\smodao ghelating agentaTzﬁ'euesopem@qs be nﬁwr&doﬁmasklng agents,

léZH@Hl&tr?nrh iRk iZeRd | daﬁ‘iq fhe 1R8I %U&ra@éﬁgﬂeﬁ‘f*é}ﬂbl‘és

act ant unect ants an asticlzers suc

wnﬁa‘gpaﬁbemog My Orayeaipg |b§rﬁéntglpye@4 Adgitiengbeptinngripglide cationic
GYER OSSR BHGRteRErsY Ihﬁﬁ%rdéhter@lneL.eEene A t9é Yike)! -

Material s that supply skin Its such as )
mi ner dihegliffereat shemjcalsand inaregieptsethat maydwniacornraigddnto the

'b%sg%ﬂﬁéﬁhag%pte'ﬂ@ ddolﬁQhHI@hdais%o?hﬁe'd?&?u&O rF%tr‘?ﬁjstéﬁ%]é) various

finish roduct's enera roducts o

meé%ﬁngrma@@ﬂts SFRX B iNseTRRaled Wie tg BioSForF a7 Rath digue
loRONGEE B R Ekathpled BB ORI G@t §tréhélth a”g’eﬁxt@ flay be used. As used

antagonlstlc to its I ntended use. | es "of such
PRFOn, HPLStoRath agentr ars etesials ysad EMrBoblies teuponds between

FOER 7 the Widt siste OUYpicaiRG OhBaRESns BF WhicH fsk s &b ®RId together in
fibers and particlés, baby powder, baking soda,

PREPRANH §SaiR Ricducisipvplve hydrrgen hprds,and gagtetimes combinations of
BifarogERstid it zﬂﬂﬁéﬁ\falerﬁ%dﬁ&thfc' Bbried"RA Yo appllcatlons it may be

oxi di zers, er apsor.bent partic

SSRANES Pvida restSarl el wil ey BrSHRGA B bR Such a way as to
Mdidbll&@&heqibbr-mlﬁbérﬂﬁdhujﬁmﬁﬁi A hfakeythsm :@atsltmlto disruption in
2}5 cﬁ@?n siaaint v |pﬁlg?||@{§:aggt %a?gg ﬁfﬁ ugés ?arge(y} saturated
Mnmd a@r@tedwerra‘qoebhesbmensheet may depend upon the
en u I NSt ance varil ou
ST on iy nateieL PR BhEl adii o baRsy dr 8Up Rbh IS ls in providing

foe sb@éﬂwith ammwedge:bmetrfaxeneuamnémgthtc&mebafeync teisile
ereln

SUreA ReBIE RiEe i 1% A e 16TnahE et Shnin 258t e

bonds Teetparary wet strength agents, which are typically incorporated into bath

tissues, are defined as those resins which, when incorporated into paper or tissue
products, will provide a product which retains less than 50% of its original wet
strength after exposure to water for a period of at least 5 minutes. Temporary wet
strength agents are well known in the art. Examples of temporary wet strength
agents include polymeric aldehyde-functional compounds such as glyoxylated
polyacrylamide, such as a cationic glyoxylated polyacrylamide.
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fibers in the wet state. Typically, the neans by which
fibers are held together in paper and tissue products

wo pwoelvBshydr ogen bonds and soneti nes conbi nat PORESD6/047785

hydr ogen bonds and coval ent and/or ionic bonds. In

sonme applications, it may be useful to provide a

material that will allow bonding to the fibers in such

a way as to immobilize the fiber-to-fiber bond points

and make themresistant to disruption in the wet

state. The wet state typically nmeans when the product

i s | asehycoaapauraisddciude PARIEZ 630 NG Wedrstreggtoresin available from

R5h4 3 Rl 5] B RO o

\IVER@&B@NDl 1366 nsanufactureshigt Heralrgs, gecnstWilminigios, Del. Another

g‘ﬁ’%{ Ef 5 ge\}ot(;(yla?e n,éS&gtr?rygmlge]i @rﬁ 751?>r \Wl?u%h"%s \é{egilyloxylated

auo{y_ tappylamldqco-ldaaﬂypdlm&thwl anmmonisann hhlquslelues are
def i n%r?% lélqﬂs%ﬁeg% H%Sthé{nﬁsgpfa p%&@cté NGy El'%ofnme?ﬂa V\ﬁ% [g%rmanent

paper or tTiSsue roduc
mestt stnesgtheagenth amassb%rwbl paratest lngp theel bags slsnete iErtnanent wet

AbRb é&?é?xﬁ%' 3fe Ego%lfﬁn ; enrﬁtt &l QH? ?‘rmﬂ&e m@f‘?"’ﬂé that will retain

m nu agen
mpnertbaaﬁo% Ekt!mprlg@abwet %trqngiblaytemxp@wrertgmt@gf@nasaenod of at

|,éy§t15d,¢m9_1@é§/rrerl c al dehyde-functional conpounds such
as gl yoxylated pol yacryl anmi de, such as a cationic

gly oxﬂf‘éﬁeef@"péﬂ yHErRIPeNstd enay b peskearrthinsdiffacani ways. For
iR 3 oh@ é’t‘ﬁEO(ﬁHeﬁ{‘ gﬁé‘ sﬁ@éﬂ—ﬁkeaﬂr%kih?plln%%fﬂeoéntwt%%d ividual
I'ndustries terson , or oxyl at ed

58Pt APl prie e BEIRECDICRD NS PaskAaH, ablteinativaly, the sheet-
hiké& ‘fo%cﬁfot mdlEbe QFIFMN Whid.Ovhdred lragg%&ﬁ{d %@fﬁﬂreeé’éh individual

oxyl at ed acrylamde i1s

@hyeimﬁatb@oswryte(ﬂar&w parAdiecens shiest by p lierftrgakness, such as a

PEPBRtON 1. OsatHelssuE®and @)‘é‘p@F WIS U P irdtah <, bies typlcally supplied
tissue products, on the other hand, permanent wet

12 PEOGEHMEG éh e SPifally Weund OPGYTAteR- i nto the base

sheet TifRienRawthatPiayshe a8 iAIRBblaNce vﬁklsmewels,ent disclosure
known |n the art and %;ow de a roduct that wil

RAYaINRIUGE 2 Singlenhamogenoys '§Y%’r? br%i? O\'Aé?ays'ﬂPléﬁSt%St’at'fed or

#ylepéd e&ﬁ@twdﬂ%nt CFd’PaﬁﬁénEé”thétlE@ué %boél%%a)} i@n@FUdeEtwo or three
m nut e Once roducts

S PL R TayFachBye! may Bae & SHe AL TRE G RENTONt For example,
séfeqring t&elwnoduébnrawmgnpwa teviee ifovdioymhidea nileeiyered

T e AR RV S A T T
wenedhlly\thelodep an alpbyr head 8ok mtmand aaohe'r héay box &all 14.
ﬁ%@hgﬁ&@ﬁﬂ @al’u?tgg ffJJ{SsP gl ivi Jér%l aan &rl] tseggﬁg E:llvpc}/eral 8, which
separate three fiber stock layers.

Each of the fiber layers comprise a dilute aqueous suspension of
papermaking fibers. The particular fibers contained in each layer generally
depends upon the product being formed and the desired results. For instance, the
fiber composition of each layer may vary depending upon whether a bath tissue
product, facial tissue product or paper towel is being produced. In one
embodiment, for instance, middle layer 20 contains southern softwood kraft fibers
either alone or in combination with other fibers such as high yield fibers. Outer
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perforation [ine. Bath tissues and paper towels, for
i nstance, are typically supplied to a consuner in a

W@ piorarizye wound confi guration. Tissue webs tharPCTrHEg2006€047785

treated in accordance with the present disclosure nay

i nclude a single honogenous | ayer of fibers or may

include a stratified or |ayered construction. For

i nstance, the tissue web ply may include two or three

| ayers of fibers. Each layer may have a different

fiber conposition. For exanple, referring to Fig. 1,

tave re 2P @ohidrast) tonothe athlevhared, fcontdin softwgod fibetd, isuch werretthern
stratified, pulp furnish is illustrated. As shown, a

lsﬂfj‘@89 ‘ed headbox 10 general |y includes an upper

head oan\aiternatizeambaeadimane théesiddledayevamby béntdile sdftawod fibers

ot e e ey blsce ot Fis 2rEiEe] PEGEALen =
Eacalypfustfioers,ifoea deagmvecl softnessse a di | ute aqueous
71 bor eM SRS BRIk e b BRE 28, SRV SLhSNEL ang griven by

rélls 28 a0d S0, bedeivgst thertayk: rad papkemdkingrséock issving fronrdreadbox 10.

(IR} WBled 5 5 AUTARL Wby BBl oo o

fatyinrs glnwu@w the apmpa?.z oWalter reniayal ¢5 pelieivectlly combinations of

r S
o2 R for 8 B o A i o the Ry
contigurativmn W|th other fibers such as high yield

fiberggy mgﬁé@?éber pa v?%s Qrélgcha SRl Gisclosed in U.S.

contaln so as nort ern softwoo

Fatnt No.rb 320 988 dp lf@ﬂ"_'iﬂi‘lénﬁodﬁ"ﬁéhﬂs incREpatated hereiny iy reference.
may CWE@(‘;&dﬁﬁEé thé'pt?eeéé'ntfd@cl&ldr@ nlmerhddm)el @orﬁB@smon in one

outer layers may conprise hardwood fibers, such
emhadipent maybe §°We%‘”ﬁ%ﬁ%995@%§lﬂm'ow fbers that are fed

¢ tHeeBSad VA | 1?99 fa@ﬁﬁ?v@ﬁ:oﬁ%’s‘ntfonz%r ifgiahed! May be applied to only
supported and driven by raoll's 28 and 30, receives

t he
B fagIe JRYR b e RirATIes Ghat THEish g ot 2RV fiben 2sided during the

Wit enbl &S e pEbcR s frithsrwids cér’ﬁBnHa&MﬁlﬂEﬂwef acﬁl%ous suspensmn of
? enS| on Easses vvater through the fabric as sh

samq)ggdl ve comPosition kasamesdngeiposted tbgpughout the f'@n/"ous layer.
conbi NiérPBemMBInedr M\thé et @aatwitt tHgpdqlistusssapenyietlbffibers, a

FIpHIiRY 2Ry A1 be deeges et B sy o begipne fosinptance. i
dmécria@ﬁc&dan émbodimdraf trtretimtio, a’i&%eﬁB@ompnféipblyﬂgillprUlmethyl
Abirp e IBo% T RE SRR Erorr SU LAY B GO o the tissue
e@iypiosEnt armpunt fnromrebout 0.01% to about 30% by weight, such as from about
0.5% to about 20% by weight. For instance, in one embodiment, the additive
composition may be present in an amount up to about 10% by weight. The above
percentages are based upon the solids that are added to the tissue web.

The basis weight of tissue webs made in accordance with the present
disclosure can vary depending upon the final product. For example, the process
may be used to produce bath tissues, facial tissues, paper towels, industrial
wipers, and the like. In general, the basis weight of the tissue products may vary
from about 10 gsm to about 110 gsm, such as from about 20 gsm to about 90 gsm.
For bath tissue and facial tissues;, for instance, the basis weight may range from
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enbodi nent, may be conbined wth the aqueous
suspension of fibers that are fed to the headbox 10.

wab®7atkise i ve conposition, for instance, may bRCHpRioD€h7785

to only a single layer in the stratified fiber furnish

or to all layers. Wen added during the wet end of the
process or otherw se conbined with the aqueous

suspensi on of fibers, the additive conposition becones

i ncor porated throughout the fibrous |ayer. Wen

conbined at the wet end wth the aqueous suspensi on of
abbet 10 gamrtetabout 40 gsiml ﬁaypaberdo*velsp oedbea othrthand, theebasis

addi.tive co ne particul ar
rﬂﬁi&’ﬁ%[a"r&éo@m?‘&%@h‘f piashf'% %‘]ﬁ‘ic/‘ﬁggr%'ﬁse pol ydi al I yl
di et fink tissuemebnbwlk nuay sleo vaneframohnom@ mﬁmQDtQC@ such as

B AERA SBah Aork it S BRLE e AU Rent of the

ablipdr df 2odfyttissabsheel @XpessediinicroRer dwmdah}ct@e dmy basis weight,

B0cBARR B, bl Sp A DT STRABGEO IR B prprossed
abbicacentineters gprgrame Mms sgedaifioally, ke salipedds measuraceas the total
ﬂﬂgﬁﬁjests s Sabik B P@?Pe..emﬁ \}éhasme%tg\'ﬁhg hvidh ttl'\é ?dr{SI thickness of
e I'naccord resent dISg
umstaakpydep,emUenegeaqjmhetdt avithimtile spjagl@{ mlacﬂ)wlth the same side
fsaffgi §er %ac -4y gﬁ?‘ag@c}fdgﬁcéj\?/ﬂﬁ T‘AEPFWtQQH@StM 411 om-89

I ssues paper ustri a
W piekne ssafealipere of Praper, |Hap@elmarsu and Gonkined B\n@r@”hwﬂbf\lote 3 for

E%%k%ﬂﬁ%gtso ﬁﬂg%fcﬁorﬂéﬂé{\(@éu for W%t T ‘9% BQ is an Emveco

Sm SucC roma gsmto a
oA msua&ai-prer Jeater availakiefrom EmvagesInc oﬁlewhgtgaﬁ?fegon The

hﬂ@ro?ﬁétbf:h&‘@bg%d BRY. ow@q:;gaa@wgra%@ﬁéﬁ ({ﬁhe fth), a

gsm aper towels, on the other hand basi's
wesssivre fap) arr% géZWQ) sRudEUDIlTBeigsm a pregsuie fogbdipspgter of 56.42

mn{été.%us | thHE fof BB cBhES aHQraYIoWe?iﬁ? 3RRUSF B8 §6illiendters per

cc/ g, suc as fromabout 5 cc/g to 15 cc/g. The
speeRd."pul k" is calcul ated as the quotient of the

cal i pey rrﬁfltnp?e Qi)b/pr*ddﬁéiée tf?é‘@&hs \A@F@ﬂ@ﬁ%@@h itis & Wébﬁﬁ'esent in the

di vi ded by 't dry basis MEI% , expressed in gr
p&d%@aﬂ@%\(@w Irgenged. theitaig! Qﬁ@étW%'M@f.%multlple ply product

Wﬂpb@ﬁél%ﬂY b8 the Qh%e‘:ﬂ‘ﬁid‘i‘%&@d abbée, sﬂlrcﬁras ﬁ@h%bout 20 gsm to about
speci fica , the caliper is measured the tot

D@ s 3hes. the Pesiaweloht gheadpplsant b fr%' Mﬂ@ g5 to about
B0\gsth Mlichh frerhalbdub okdaps o Sbollitso gémck by ten,

wher e each sheet within t he S{ﬁCk |s Iaced with t

sane Sne e adegPpp sHspensien ol ikeysiin f E@&*&M&SW% web the

Téﬁﬁé v‘feﬁ&haﬁBE I”ﬂ?dcé'sdsbdluemf@ $&rioubhieehs ﬁi@&és @®adlrmeibis OfFor
per I

E3PTle, Rle A L F 6 2 REOHN 4T BBE BPoIeEmaking thAMG e tssue

@HéefEM(Fﬂ:r simmpiity Sthan/aﬁwett@\s%}ﬂn@\ ra'liassctt@n@lidaﬁlys used to define
ﬁégg&ergygbrlg l|3’t|1r(\es; aFeo&oEwnN Sit'not nurriberecwO f'wiin be remated that
variations from the apparatus and method illustrated in Fig. 2 can be made without
departing from the general process). Shown is a twin wire former having a
papermaking headbox 34, such as a layered headbox, which injects or deposits a
stream 36 of an aqueous suspension of papermaking fibers onto the forming fabric
38 positioned on a forming roll 38. The forming fabric serves to support and carry
the newly-formed wet web downstream in the process as the web is partially
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"The wet

m croneter has a | oad of 2.00 kil o-Pascals (132 grans
per square inch), a pressure foot area of 2500 square

woredozionsser s, a pressure foot dianmeter of 56. 4BCT/US2006/047785

mllimeters, a dwell tine of 3 seconds and a | owering

rate of 0.8 mllinmeters per second. In nultiple ply

products, the basis weight of each tissue web present

in the product can also vary. In general, the total

basis weight of a nultiple ply product will generally

be the sane as indicated above, such as from about 20
giematereatio e cdrisistgacy offaleyt tohdrybeesight pmicght Adiditieral dewatering

B e B8 BRo 26 REPR ey S S By VR o W R wet web
suspepatarhby the fammirg fabricor med into a tissue web, the
L SUG et Wit BRI ESRIE el HoRnL ARt hBGH A4Ehster fabric

and
i40 d nrmtelmnbbdlmerdkthngranafmfghdc lcenl bei tweéns la¢ atelower speed than

'% ﬁ‘i H@lf%tfr\c i’ orggnetov Qtulﬁcnt %ggl:i %ﬂ’ef@\ |Ef3 h% web This is

severa runs
anomrehniwefebmd toats mtmalshi‘ trdnsfet Rreferabdy ﬁmmramfat f@dric can have

tﬁh?tgld Nl n?é 'llpeﬂsiﬁzgél%igg Qﬁ' I@%Dt‘ﬂﬁﬁgh@t &r{ﬁou Rg fabnc gThe relative

ustr a ed In epart
fspegd differgoee batw%mtt@swo faBriesvaan beafrqm%Q\pﬁ@emrrn@ie

Q@\ég@ @ﬁﬁﬁﬁ@h%&é‘ﬁé%ﬁ ‘Wans?éHQ ?éfe?‘adl@k‘.&n‘r%‘?j out with the

I njects or eposi t tream

£GaistANSesefEREH N shpe ﬂé’pﬁemlmthahtﬁleffpﬁems fabrtie apddhe transfer fabric
s%mtmecﬁéw Eénviig® ARt divi§E @ thetlehding dihe Sd t'he%%cumﬁslot

form n% fabric serves to support ang carry

new y web ishenteansderied freanihe transier fﬁbﬁ@ &g"%g‘ reyghdrying
‘{@@rld 34 Rﬂfhtt'l'@dld' deNRanemh tt'éhs"i'ercl%ﬂsﬂes&‘een@%@fm Qi’%‘?n%erjsﬂoe

\ﬂ@% percent. Additional dewateri n& he wet
OBQW e@aleeusmgea ﬁéﬁ@ 9%6@?58%’ aﬁypr\%t%@ dﬁf@f 'PSH The

‘ml'cJughB H@n%ﬁibr?&% nl e FHPOMG KBBAL Qﬁ'@sérﬂé@p@ﬁdf@@ different speed

s then transferred fromthe formng

fralptive te hestransfrsfabrics dhdesirespthe W'%‘H@%'BSJP%‘FIP“ PRdun ata

tsl@Véﬁﬁeefd&BrfURhéﬁéhI%cbfﬁi@éh n@‘ra’ﬂsfér cHnOowe tagieaesiit wnth vacuum
than the formng fabric in _order to ?oé i ncrease

SSpiStNre tR &S dRkasmatinn of the %%?ﬁfdﬂ |°§? Fetortbg fE"&“&QdW'“g
aablrcu&nus yiendisd Besirdd BRIzt a/pﬁéaeaﬁé@ma&errea abuitablean

have VOI d ume that is e
JFrotaBondichiabiior abs eocries AR RS Nech 4o BB to KaiF.
lﬁmweeal tane VS Patent Ro. 687218 tooWleddt &t per walth, argtnheéorporated
ec' ically fromabout 15-45 percent. Transfer is
B’E’ &BPS carried out with the assistance of a vacuum

shoe 42 oaacém!bdsrﬁmehhethé eiiroug bdfyiiy fabrigredntdies hrganrm‘ioemng
ririggéﬁ%éért%ck gs. ar %@%@{;} eé]%etp%ludgh%lry\/lﬁé SPaet)rlc can ﬁave about from
about 5 to about 300 impression knuckles per square inch which are raised at least
about 0.005 inches above the plane of the fabric. During drying, the web can be
macroscopically arranged to conform to the surface of the throughdrying fabric and
form a three-dimensional surface. Flat surfaces, however, can also be used in the
present disclosure.

The side of the web contacting the throughdrying fabric is typically referred
to as the “fabric side” of the paper web. The fabric side of the paper web, as
described above, may have a shape that conforms to the surface of the
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The web is then transferred fromthe transfer fabric
to the throughdrying fabric 44 with the aid of a

wo 20075386 ansfer roll 46 or a vacuum transfer BEDES2006/047785

optionally again using a fixed gap transfer as

previ ously descri bed. The throughdrying fabric can be
traveling at about the sanme speed or a different speed
relative to the transfer fabric. If desired, the

t hroughdrying fabric can be run at a slower speed to

further enhance stretch. Transfer can be carried out
Whrokghdtyingrfadsici afted tive fabvicd s sinied inl$feottmewgheshyerf. Tieeopposite side

1 \ . N
SO pAe Y105 50O bEERAAS SUE A ey 150 sic. The
B sidd bétrtehweb dshthpjdally sheanthersthandhel éalric didel duringngrmal
6 d to K F. Chi t al. d
f""%ﬁ“ﬂﬁ"’"&q? B3 2 508 10 vendt, et &l . which are
i ncor Phedevef ofwapuﬂmmwefor the wab teanistafs santbe from about 3 to
LRLAH I Q)ffrﬁ@lrch b Bt BkE iﬂfrwetle%n@f ﬂ'\gR{u pré}erably
knuc e, h

| es. exanp the throug ying fabric

iakeut émltesﬂﬂ amraﬂtumtees)m rraﬁ;rguw 316133 Vaguues shoe (negatlve

e e Ebe SRBlemeried of igiardd By UK B3 ofbosifibressure from

the PRBO%Ite,/$idg of threwrbio bigw Eﬂﬁ webrasde the next f9bla¢ inpadgition to or
&9 &Féﬁlé&éﬁ\érﬂ bhSudidid ﬁ%‘ﬁt@fhet t%r@&&pﬂ wba f 3055 Ca vacuum

and forma three-di nmensi ona urtace at sur aces

FeMer efls @&@%V%‘iﬂ Increpiace the MasdupYy $hneds)- di scl osure.
The 3Wﬁile°§u6|5tﬁ‘té€'ﬁl9y M?&JdH&GyuﬁB?atSr”H %Wébyk Hdall drled to a

fabric is typically referred to as bric si

&Pnﬁlﬁteq&apﬁf Ebgiib o4 Precant bF DreapEY tife M@qumr wegnd shereafter

HansfdrRRtoD 8N Rier MBI SY. eTlile %!ﬂé@%atsgéﬁeé’tcﬂf i@rtfﬂ-?nsbertéﬁ o the reel
grf ace of thethroughdry pg% fabric after fabric is

YS9 Faries fakMIcRR ﬁai‘ ?@ro ieha! %?fﬁ@&facbé'csﬁede“'appf'%a' pressurized
Iﬁﬁﬂﬁfg WAIB8 edh be@isel e fadial trér$sféry@ﬂ htﬁé'vvlléb fréineédrAlr faBric 50 to
I side" e ar sjd
??jb’f%g? | gugﬂ'a'stq?é?eftfﬂaﬂ% FRE th'atweoso% 8t AAK dnigEratianal 84M or
ehwpugdm ASYEN5P bPOSB; Szﬂgof \fﬁhi@h'éﬁ% eéltam‘,ely @mdém f@c%sfrfa"vmg a fine
ansfers can be ou 0 abou
PREREE ARAGHITLGoLS RO (ee AARIEI88 9h aHbRRaVERobline calendering
nfan berysed mrlﬁ'{]p%\ié)ﬂte sthotthness anlesfthdgSofihel bdﬁ%tsﬁéé%
of mercur The,.vac essure) .can
Suppt UHERS SR die i P4 S e 1967 BSeR g at & Sheed slower
thaarsther fabfic 881ih Iaeruep radister FocessOfor bhading erépe Pkowd paper web
b nto t he bric i dition to or, as i
B0 PR Thtapa. oS telehfH 5P ed gREarbeipeRitnd ied and e fabric can
badramabAut5% @ alsmit @504 ahd, particwbHg froanabeutux®d td @about 14%.
h%@kqpa%stfé} atths Véjer:?calﬁooec(cﬁ)r either alone or in conjunction with a rush
transfer process upstream, such as between the forming fabric and the transfer
fabric.

In one embodiment, the paper web 52 is a textured web which has been
dried in a three-dimensional state such that the hydrogen bonds joining fibers were
substantially formed while the web was not in a flat, planar state. For instance, the
web can be formed while the web is on a highly textured throughdrying fabric or
other three-dimensional substrate. Processes for producing uncreped
throughdried fabrics are, for instance, disclosed in U. S. Patent No. 5,672,248 to
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VWi | e supported by the throughdrying fabric, the web
is finally dried to a consistency of about 94 percent

we@eoognesaser by the throughdryer 48 and t her eaf PEF/US2006/047785

transferred to a carrier fabric 50. The dried

basesheet 52 is transported to the reel 54 using

carrier fabric 50 and an optional carrier fabric 56.

An optional pressurized turning roll 58 can be used to
facilitate transfer of the web fromcarrier fabric 50

to fabric 56. Suitable carrier fabrics for this
NMyendts et ak;cJ AB bRatent hoe 5886, t3ito Baddngtord 4kabnld. 8sPatent No.

%5’92(9549 %(Z Lin%lsg E\dvgﬂr% "aﬁf g, gaﬁéﬂ{tﬁ%% 5‘:5@?&5 té mrr}n%ﬁs et al,;
dal%rﬂmenhﬁooﬁ 19@5%@&@1!_&@_ i ard wI&MmmoxﬁxM&é 35 to

% gte| ?al n?f 81"\3!\?0“%&33%&@“?#&%88&%3 ﬁggg@?ﬁn&f |nttn8|'5ent|ret|es

2 can Asudeseribed stbowe, theoadditivehcompositibmban des®mbined wuth the
%‘ggngﬁé @Eéé@si% ??ﬁé@rsf&rwd%'f{;ﬂﬁ ﬂ% ﬁ%s%%%ét%& tl{]%matlvely, the

nst ance |ve S
diddityecarepasitionemaytiectopicslly apoliedhto ﬁ@kirasuecmb pfier it bas been

?QI(PH% d.ofbt ﬁg;?a@%%é ﬁgé?{%%qn F‘?gri 'tﬁé‘ la@lﬁlt?(lefcro?rfﬁd%mﬂ mag Be applied

out 14 _ transfer can ‘occur
d¢ theetissueoweb grior tp thengliyae 48 on awet thexdiyge84 r ansf er

procesgs F\’g?si r ﬁ@c}gﬁﬁ@sﬁoﬁm‘?%r %ngluﬁe e{ﬂeBQRF h-&ir dried

and t he ans ric. Ino aper

Wispus webs. 4t should bedngsistapd Ch’p"ﬁ%‘éﬁrbm the ?@@“V?l chposmon may
tgar f5id B Hish 08 debiliddhSURub I?ﬁéklltié] ErJBé%QQe?oPQQQﬁ%pIe

joining fibers were substantially formed
\m@"mﬁ tq ﬁlga 3 pae erphediment pha erogess fph%)lﬂamgewet R@Sﬁféﬁ creped

qagu@a,efbengrgﬂoml g tﬁlg%rﬁmlﬂl‘@np% HedHbdiX 60 ér@m& whefhueous
hr oughdry |Eg abric or other three-djnensional

SuBRETeIPR Of Phesae fosmingr faktie BRyVhiFR isparported and driven by a

tlera Retiguifb fFoRI4E SA ¥aByurhPox 68 IsadisSosed &méeﬁne %mnng fabric 62
Patent No. 5,672,248 toWwendt. et al.

Fa&'PéﬁtadRBtedsdeB’Ol’@z‘"?'@' et et urggsrofo assighin §rming a web.

Fﬁab@marrm\g fabﬁa%z%&ohﬁe&wedﬂns&%sﬁ’éﬁwto a skcofd fabric 70,

Ng“t '3*2%1?9(75%‘3&*9%?? wWirePr %ﬁa{gbr'ci‘?d's@“PBO”%F%’HWOKBmet"t around

&G ddkﬁmlnaﬁ? b@tt’ray‘la pleutanq) of g UI@% lrol@fn/\mt\vsb iBElade& ish Pick up roll 74

cor par.ate eir._en
RS ErBAR aguele [enSetateb ke RomTatht 6Bi0 ihtiosts
;:onbl rIFedeabHc Vbsi‘wébgﬁzmlilﬁﬂﬁsléﬁmﬁirﬁéntofs ﬁaﬁgga??:@dﬁ surface of
or web nat t,he additive

@Jﬁgggp% “ﬁ?é qr 85\ %@I K?%dpﬁeé ti ssue web

after In hcb@ﬂahgemﬂmafqﬂesdfrﬁrdlsmaepme mpmlewmnd ptlilSI?]Oh can be
I ve an t e

crpgrayged o s bl iBBRBTY, o FRinifed Rith st

48spemsién of fidersacqmtaioed $n the lsranlboxf @0 apd/odby itogically applying the

%ﬁ&ftﬁ/g%%rﬁﬂsﬁwaﬁ'iﬁg f”e' Ergcess. In one particular embodiment, the

additive composition of the present disclosure may be applied topically to the

tissue web 68 while the web is traveling on the fabric 70 or may be applied to the
surface of the dryer drum 76 for fransfer onto one side of the tissue web 68. In this
manner, the additive compositiorn is used to adhere the tissue web 68 to the dryer
drum 76. In this embodiment, as web 68 is carried through a portion of the
rotational path of the dryer surface, heat is imparted to the web causing most of
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ti ssue webs. It should be understood, however, that
the additive conposition may be applied to tissue webs

WO p00ooss6 t i ssue maki ng processes. For exanpl ePCT/US2006/047785

referring to Fig. 3, one enbodi mrent of a process for

formng wet pressed creped tissue webs is shown. In

this enbodi nent, a headbox 60 emts an aqueous

suspensi on of fibers onto a formng fabric 62 which is
supported and driven by a plurality of guide rolls 64.

A vacuum box 66 is disposed beneath formng fabric 62
theddmcistakagimained within e webdo bbrewpbh—ﬂeﬂi Weeb BBristheEn removed

FOFRAY R BT prtednd PR 15 G Wbt T0hsr § forna further

védudesinteried bainding withinithe wab and iicteadesisaftness. iApplying the

BUERE e ST o LA R HEHR U D increase
ltmastnémgtﬁbfdimwgbed to facilitate transfer of vveb 68

| n U hFEBa e Fid, 36 HridihdraneThaile’ Gbbinichy a8 hiBlss for
fortibg lorepeltctitsae wiel)sms shown. 7igke seference rurvardte bave been used to
gr(q%@%te s%rn.naarcaeﬁ\%g&c@.twréé’bbéc@? meea%etesé Amg{r%w .ﬁ’ﬁbhf

por at e
ti ssué\S\MWreﬁ Fig. B&i the foomed M@@ W isttransfered toithe surface of the

%’%ﬁ:ﬂé bggtte%fdl&éf’ﬁﬁﬁn %”Wc{ﬁ%ﬁg% ﬂ?ahﬁ@éﬂa 6Q'he press roll 72

opl y applying t itive c np05| i'on
onayi, m‘gonherrphaﬂmsst cpmmrse pauctionrgastciglods Wéfi*ﬂr totaglgere the

Ay éée g)eth Osquz?%%'etdfwe Qﬁyetrrb‘?um 'P@%q%regir%cv\# et t H@ﬁ t;éeapphed to

appl 1 P 'y to the tissue we
the sudges oijeshyendrunaby iacsprayiog dexicetR.aphe isaaawqg dﬁ\ece 69

y 8{3 &5t i addifvdlEdRbo l'hHH‘rrYé:dé‘ Waécro?éh?fc@er wfﬁmrﬂa PR&ent disclosure

the t1 ssue we hi s manner ,
gamay %It@ocmy@mlpmi qrgp'ﬂgéﬂ’h?é'vﬁdhere t he tlssue web

68 t 0 Alshéhoiny ﬁrF@r 45) the- wél‘S‘ i mt%rgmﬁi@?@ﬁac@éf fﬁ@bﬁr@@r drum 76

is carried throu Lon of the rotational path

and th?@/éfepﬁ#rff%gheﬁ’é‘aﬂ ysing thesreatngtiade d8ndhdesitest; ng dryer
P ﬁ:tnB‘i H@%s%‘o'éfa@e@ wmaa RESH Wit Hing KB M hdybdBsed to force air

evapor at ed I s then renmoved fromdryer "drum 76
waws&pémrﬂ@gmm@eb@f* Creping web 78 as it is formed

furt h@ndée&ég@é frofd ﬁ{e’wyebanﬁh 173 tMet Web ei8he tmbaan&ed to a

i ncreases so

t ness. |n8 ditive co OSI¥
£6CPMb d¥sh didi Ty E'i‘%ﬁ?ﬁ‘é" el HB”Bt Heay SRMPrisgy for instance, a
'h@’éfe‘i‘ﬁ@l@rr]ﬂ B@rr?@rﬁdﬁwb ancnd”dhﬂd \WERe dRﬁf’lQﬁéy Be Heatdd & a temperature
anot her_ al ternati enbodi nen a e o

PLRMMEPQRast oAb 2aES. Tiendtinm ol 187G e gBaut 150°C.
NUNer & srder\e adhere theadlelb 83ito dhe sécortl divear@haiBatsecond spray

thr ect to the proc IIu rated. in, Fi 3.
Sheistie T Ra oriGah ARBSRE e e s AY & npdire oy (5
akeortantangthathetpgresent disc Iosure, for instance, the second spray device 75
may emit an additive composition as described above. The additive composition
not only assists in adhering the tissue web 68 to the dryer drum 73, but also is
transferred to the surface of the web as the web is creped from the dryer drum 73
by the creping blade 79.

Once creped from the second dryer drum 73, the web 68 may, optionally,

be fed around a cooling reel drum 81 and cooled prior to being wound on a reel 83.
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rotatabl e heated dryer drum 76, which may be a Yankee
dryer. The press roll 72 may, in one enbodi nent,

W@ upH7se6 a suction breast roll. In order to aPtEUS20061@47785

web 68 to the surface of the dryer drum 76, a creping
adhesive may be applied to the surface of the dryer

drum by a spraying device 69. The sprayi ng device 69

may emt an additive conposition nade in accordance

with the present disclosure or may emt a conventional

crepi ng adhesive. As shown in Fig. 35, the web is

adher é‘dwet additie sampasition imayhalsd bgarsedrinmposéfarming pescesses. For

%xgpn e |Eﬁ'ﬁet%ﬁbg& H’E u,%ht?%dtdﬂﬁlecc{o aﬁ&gtl&l %8 b\%is?#(g during a print-

ryer SSocCI at
looeping prod’e&s argbappiiedriaya m@fcwaﬂ webf drecifeally,aaywertopically

pﬁi %Jgr?sts vagip 1 eSad & ch %@Rloﬁrr%@ﬁ fi&w.afw $ifed to
%’, éewebglste ag rum

ere 10 a secon dryer
‘H8ihetihg the tiosue webhdo aobramn@$umcecwqh asm a fpoint-creping operation.

Idpainamrtg.? e&%nﬁi%{cﬁ%e%ﬂ%g er aﬁ)ﬁj&‘g%g r om algo%Ute% diment,
te audmwemmsithmhanbefapmﬁdb@@t leesb 0ae tsisdeapiothe vigipand then at
%aét rA8& of ﬁmea\ggﬁr 3} {ﬁ%gﬁ%rgggﬁ 014 B@nérea"? QR SR

a secon an adnesi ve
mmpqslwrsrmuafydp@eamﬂleﬂﬁe o(miyy@me gidgraf t ﬁV@@c%?denW@nﬂ sige of the

32% A e?;%.f‘&re%a Cln@S4Hcftiv 5’33{1@15‘% B Spﬁl%ooﬁdbétﬂ 'i¥es of the

an a Itl e conpo ition
d@mam%ealya@m@dem@%wibtws veerashpb e a@wtlmpompp?ltlon may be

ﬁ)ﬁhé& Yo bgcﬁghﬁréﬂﬁe% And 84En %Q cfffihé Qlébht%ag rtﬁéeéreEed

SO IS tran erred to the surfaCe
web afRefReings Fig. 4 epzambogimeniold systemrthat mayhie wsrd to apply

Ré QUBIIV@'C%@?po%%onQBCtﬁe Gi8RE theb 18 {0\Geps PR ctigE )b?fhe web is
drum 73, the web 68 may, optiognally, be fed around

disitiater.r £he embadimentsiipwo# Bl- dréast be aniriling ofdHiine process.

Ay shdvee! tisBde b 80/ dhddeVSccohdiRg b tth@PrdMsah&@rah&i HSISig. 2 or
in ost-forn1ng processes. For exa |

n
fﬂﬁo@i PR@Reordingtoz H!”E'F\Fé’"é‘éﬁﬁ?o& R%‘ﬁ?ﬁdﬁh?"@é‘ %g@é additive
%Mﬂt&uta;rpé¢ﬁlkaf.snpbfmuoar%ce@maﬂ|m Sahbh 8¢ ihdludes a dp formed by a
r ef or med ecifica oncet0|call¥ lie
a§"i“?‘§§ Jﬁbwfeﬁﬁ@'b%ﬁﬂp\?eg e |’?tPEF?"h’£1% ‘Hbg a"ure roll
|ls % @bfrﬁﬁuﬁn@at&ﬁhﬁﬁh @Qfefsél?otrl SBEntaRing & fi tfast @d@ﬁlh/@gco mposition
such rin in ati
0. Bouraite ral b BeRutt i sddifes Aaphsilion sPdy ond sigeaf web 80
enﬂ‘aqﬁeﬁelebtedmeaﬁldl tive conposition may be appl | ed to

s. de &?/GP%@ %gqigg%tﬁhgﬁ %@be?@&# rqqlrﬁai;ggﬁ r%qSSIQ%a roll 94. The

deditdd K ID 6WO bk tHealfedRYa Bsmpditured fdranstahye, Qiietosaisiaut 200°C and
%farttlchu?ar\‘\{(e ft}or%ngboourtlu 098?0 Sélngt 1£0°tCh in general, the web can be heated
to a temperature sufficient to dry. the web and evaporate any water.

It should be understood, that the besides the heated roll 92, any suitable
heating device can be used to diy the web. For example, in an alternative
embodiment, the web can be placed in communication with an infra-red heater in
order to dry the web. Besides using a heated roll or an infra-red heater, other
heating devices can include, for instance, any suitable convective oven or

microwave oven.
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web may be creped, the additive conposition may be
applied to both sides of the web and only one side of

W @735 s creped, or the additive conpositi OPCTHS200€047785

applied to each side of the web and each side of the

web may be creped. Referring to Fig. 4 , one

enbodi nent of a systemthat nay be used to apply the
additive conposition to the tissue web and to crepe

one side of the web is illustrated. The enbodi nent

shown in Fig. 4 can be an in-line or off-line process.

As shdwam thesheatedsdll 82, theoen8e cadibecadvanckd byrmdieedis 96 to a
;%J%Bﬁhra%ﬁﬂle' cﬂ)nﬁb&ltu?n Qﬁ%lg:' gﬁn %ta(i{?n}c%%%rrglkf d'gttalﬁsré 98 includes a

rocess,
deansdei noildmoap p:omtaaxt Mmth %tcaogr@nugaem!rwz yvhich isSnaoinumunication

gﬁm{ BGLEGSS; ira 0l ébnftﬁﬁﬂgda ?é/coqldséﬁ)(ﬁ{n;%%&hgg%ntlgﬁ 08 r§H|Iar to

and a pa terned rotdgravure ro ogravu
rabhliors 82 sedondaasiditive canpesition 106 is amitadvtonhewposne side of web

d i
IR B GLh bl by B AR i Corppastion s ppiid, web
R sadhesed ale oas¢plmeusolew3 hy @ press eolet1@dVyeh Benmcameu on the
Sl
Satebe 198 A iy Hoplofs SRARL 3 IndPihhel heraiom by e
actiersd eeraping hilade 1Ads a'h@@rempgtbdacmaamz pedorrogaxgantrolied pattern
Rﬁéﬁlhﬁlﬂp@%ﬁorf Bﬁm@QQéHnd:l&Qe g?:thiegtl%*ﬁ%%eﬂEO 0C. In

genera can heat ed nperature
suf fi c%riﬁ c'tetpeelr 985%\@6%9 Bnidiscsrabedimentaisyoullgddhrough a drying

St e Wﬁ?%&:—ﬁ% 1‘f¢f‘ta§n H&ﬁ.ld%e&h}j@?mt&ea H@é’ﬁr@duﬁl?léuch as an

92, any suitab heat i ng device can be used
\)%’E“ qflﬁfg'éﬁﬁl’ﬁyl ipfrajrgd hgat npisraavieenesgydeptrainer, thﬁHd‘e Drying
\&%&lcﬁﬁﬁb%é&) I5¢ Reeedsan? F?f%Bi'ﬂé %ﬁbh&ﬁlo\ﬂstta cﬁW‘tHé‘%@B afrﬁi‘?’or cure the

heater in order to dry the web., Besides using a

SIS COIRPPSHOR:- P@aew@at:é&pondhﬂ@ﬂdﬁquqn@pwrt@@ee@ﬁ

iHYWeVde, infdlher A53IREGEhs AN sEatidNHE4GRAY REL b BeBYEd. OF
mcro Ig ovenﬂ?—sr omthse hea?tsed IroII 92@{ he g 80 can

be advEHORY (Raf The 115ug b (S5heated it Higesivingestation 114 can

caamaalapowthamam&aéﬂ tABrriRbPlab i rdPehsEd i B8 additile &mposition,
?8 i ncl ude ransfer rol] 100 in contact with

B BT 0B the Foeaion APplied © the WG badyem obvel used. In

[Sof®s ¥pPplicalitfs Cﬁﬂtrfs'tdhdég trﬂa faenWeddh beweea%@memgté g8s stream
106, Simlar to stat second additive

éaﬁ{a@é.aweha mpﬁgatwquf.a@auf S0P 1BRRME 306G de of web
80 i N A tipe @ﬁﬂio@ﬁ‘héﬂt iNgdtiREd in FIRE A, GiiRoGEs Hbaddithd | bé‘ﬁ\posmon is

S S asPEBAC B e B s s e Siih fiergoes
mﬁlﬁg prodedshat Shapd be widerstdo8, Adweverdiheh aN6MerRehbodiments

BB B B By R oSS BeS) 1 S 7 aney be
peplaeéd with a creping drum such as 108 shown in Fig. 4.

Creping the tissue web as shown in Fig. 4 increases the softness of the
web by breaking apart fiber-to-fiber bonds contained within the tissue web.
Applying the additive composition to the outside of the paper web, on the dther
hand, not only assists in creping: the web but also adds dry strength, wet strength,
stretchability and tear resistance to the web. Further, the additive composition
reduces the release of lint from the tissue web.
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creping operation on the second side of the tissue
web. Once creped, tissue web BO, in this enbodi nent,

w0 go0pibdsed t hrough a drying station 114. Dryi nBCHUSI00€047785

114 can include any formof a heating unit, such as an
oven energized by infra-red heat, m crowave energy,
hot air or the like. Drying station 114 may be
necessary in sone applications to dry the web and/ or
cure the additive conposition. Depending upon the
additive conposition sel ected, however, in other

appl i tragenersl,dhg ifinst asidaMemmniﬁdblmf&yamthebeemmﬂﬂ@mm%e

BOREBLbAHpriBS b 1E HE o B Mt inkibos hndy'Eota! Y same
ingeedioptsast inay roestam dlf@ehtl mgrtehlaerastd Atterrativelyp e additive
{:Erglpt@g@gﬂ% fﬁ:\;’%ggrﬁtsagﬁfﬁ@%%%é r%@ %&1 g{'\ rq dtif?erEnP ?%Bhtsaggdeswed
i nst ambe,additivet ¢arvpesitibiscapplied thdala& bdselwaluga!adgambed above in
rEEEBisEbert, i Bhe BrlRABAL WorioRanBaathe Al fétmpositon
aam heappliet do skielwebvie acretipalair patberni, sutle theg the phiteh iso
ﬁﬁéd@oﬁhg@teﬂffoﬁnﬁgté ﬁé#nﬁ(e"ﬁ‘é%lgrfphX%é’ Qﬁréé%éje of the web

oes creprng process € under st ood,
howev antaﬁatnatwecﬁrhmdlmbbmqmaes thetadditiveesoropositien is applied

WEthe B Wf?ﬁ%ﬁqthaﬁ%plb@éﬁ@rbcgucéé%g|o|ﬁ§tﬁtog§cr%% éh%?es Applying |

may be re a creping drum su
the w@tlvmcomp@glt'ﬁg in giscrete Shapapsueh ahdols, Proviies sufficient

éﬁéﬁﬁﬁ%@fthé WRsRithoacovefing Q%a:‘ﬁ%?arﬁ%l B&&i@'ﬁ'mh@eaﬁége area of the

ber-to-fi ber bonds contal ne he tissue we
WSB}ylng the additive conposition to the outside of

the pﬁe%rdﬁﬁ)to @1% 6r€§e|ﬂtch§(§lo§\ﬁ’€dthen§ddlm ¥%ﬂ§§§i§lbﬁ i Bpplied to

crepin he” web but al so ad r stren

@?%ﬁ n°f the PaPen WsPISo 38 ’z?n‘EPVteééfP“i‘ abput g‘i]éemta@ovh &5% of the
¥&@facd Hida6r thetvﬂfb afdrd | b&ﬁlcﬁmoﬁi hb@ﬂaﬁ;ﬁﬂ:’éﬁ@ﬁs tth@ addltlve

release of lint fromthe tissu I n general

corpppsitgnwif ﬁ@v%'ofﬁ%faétﬁ“&ﬁo%@ ‘ﬂf&t&@c/b ﬁatfmwﬁa%area of each

SigeTsIthé Wb, a'méh to28l drfoliltefladafive d@%ﬁtl&h@ﬁ?léd‘to’%&h side of
e sane nt al

contain dlen
ther Wb GAD 515 bA renes of HPAt V619 AbBHkaGadywaight, based upon
wmoﬂ ividightsofitag wsl) sath akfRons abbut 1% iRt 20041 by weight, such

f d, ,Th ddi t t

f3 I Peu 28 bl bt Noboccr | bed above 1n a
pr eseAetiecabpat hmml_nts_l, theoﬁl@dlw@edmﬁbﬁiﬁlonfo@h pettiRE the tissue
e Ak -

wabgedepsntiog adohmanibng factorst -It hd(:_ebelens ugatoOErddmowever that most
cgfgg;gaa%\?x‘étn}ceoc&ﬂ %iliigrﬁ] Bﬁéﬂaﬁ@pﬁ%@' He s IRV the W after being
applied to the web For instance, in some embodiments, the additive composition
penetrates the web less than 5%, such as less than 3%, such as less than 1% of
the thickness of the web.

Referring to Fig. 5, one embodiment of a pattern that can be used for
applying an additive composition to a paper web in accordance with the present
disclosure is shown. As illustrated, the pattern shown in Fig. 5 represents a
succession of discrete dots 120. In one embodiment, for instance, the dots can be
spaced so that there are approximately from about 25 to about 35 dots per inch in
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to the web in a pattern that represents a succession
of discrete shapes. Applying the additive conposition

WO poodiossset e shapes, such as dots, provides subPET/UEBNE/047785

strength to the web wi thout covering a substanti al
portion of the surface area of the web. According to
the present disclosure, the additive conposition is
applied to each side of the paper web so as to cover
from about 15%to about 75% of the surface area of the
web. Mre particularly, in nost applications, the
dbelimachine dimpctitint orhewirdss-smebimef dicruotiab o the2f9ts tcan have a
02 Sy, fod b
Hiabis?. {6 Dalrbfo i Bt Bp0ES 03 nBER o34 Bloa §EpdE"in one
emiimdard@hbﬁdmtv\ﬂ;‘TB dods che hiane ehdiamedereofaibout 81B2alpobes and can

5 oRsBE ng Bekin SR aop PRI 28 diiE pLOBEh i cther

vthe grachinaidinectionf ¢rdheau!ma mavhine ditestion109dtiy embogilment the dots
t&%e?%ﬁa@%f to EESU??@%tdbf ﬁe QBHQQ E\Fé olgfngﬁside of the

penetrate I ssue we
Papenwebpand, ratrewparioyady, aanecaver abouh:e@%rm‘stbe surfabe area of the
dependi ng upon various factors. It has been
I scovered, however, that nost of the additive
conpoHeasidgs getsnwaridus otber dissrate shapes gan atso bef usés For

Whnid s 9%\0:9 wﬁPEL'ﬁQ dﬁg@teﬁ*r'i‘?s MEratEA"in erﬁfﬂl@epat{erﬂn is made up

sone enbo I ment t1rve conposition penetra
o dlisgeatel hapes ibat Feeachapmaryisedsef thieerelgngateddtexagons. In one

|e$§i§odnl?\%'ﬂt The ‘Pifex&&@né E‘ér??@ &bouPD. Otzhﬁcﬁ\?sblongeafrg{ 6ér{‘ﬂa\5é)a width of

5, one enbodf ment attern that c used

?@P%B&% IRghes Aaemoximatelodd i hexagens pepingh cande spaced in
ithe AtCPITERERECtMN dhd the &E)ﬁﬁfgch%es&r@&iérne Whef RRMY hé¥agons as

illustrated, the pattern shown iIn g represents a
shewedsifig- Bftheup@éﬁeért gan) pyer fpgm altwu ﬁe%ewo@kn%&% of the surface

fa@éa bf‘éhé%ﬁ)% oftthe WY, aneafoREp SBiacRFy $8ntdddbr éb@utesd% ®f the
r oxi mat el é from about 25 to about 35 dots per inch

REe fEed Ph'eWeRcti on or the cross-machi ne
dl r eCtReFBrringNe ngt 8, @r@dthbﬁéﬁbéd%érﬁﬁif%rgpatfé?h f@%ﬁﬂuﬁg an

of from about 1 inches to about i nches. I'n onhe

Faditive AoRRPQSIRTLoNR REPER WED i BRowRn Il e embedinente theppattern is a

sdowtiflated@Qdid. NABRSspeicaRy, the @[l@@lﬁféfd patteri §s Pﬁ&b%p&‘bf
that %ﬁ%matel 28 dot s inch extend in eit

he
ARG asEPRlIGSE STAEIRVIRE MOFGEPRgN to the web

imcblhxpéne&ﬂi)ﬁ:dpawéﬂns thécardahade ap Meﬁcéé&mr@m&c@%’@hapes
30% of ..t he surface ne side of th

to abqut
hapor HePraness et Gekd Ranaly e Sufive somposian e e fissue web
of atdwrdancéd aath the presEnt dhstlowtle can vary. For example, various printing

methods can be used to print the additive composition onto the base sheet
depending upon the particular application. Such printing methods can include
direct gravure printing using two separate gravures for each side, offset gravure
printing using duplex printing (both sides printed simultaneously) or station-to-
station printing (consecutive printing of each side in one pass). in another
embodiment, a combination of offset and direct gravure printing can be used. In
still another embodiment, flexographic printing using either duplex or station-to-
station printing can also be utilized to apply the additive composition.
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Besi des dots, various other discrete shapes can al so
be used. For exanple, as shown in Fig. 7, a pattern is

WO bdoostizad ed in which the pattern is nmade up OPCT/US2006/047785

di screte shapes that are each conprised of three
el ongat ed hexagons. In one enbodi nent, the hexagons
can be about 0.02 inches |ong and can have a wi dth of
about 0.006 inches. Approxinately 35 to 40 hexagons
per inch can be spaced in the machine direction and
t he cross-machi ne direction. Wen using hexagons as
shown Aicoofding tarthet process otihe aurent disslosiuremurbenpus4ymb different

% fa 0 [ _
Elg%l?l? g%éiu@s e g%?grgﬁ 1 F&elgg%a‘?@gv@r g%tﬁ‘ég@&swf)ﬁbe single
Pl fipee pmc&wtsf Thagroducts Reﬂe.hen; fqrgnstgneé dfacie| tissueshbath tissues,

[

ggprgg@féil i pﬁ&@g&gsg.fhl WpeRPBhY SRS AdLidibY Bbove, the basis
avetighti capange raerypdteres fram gbeutriéx g3 It‘ataéaugi 1@gsmor e
speci I
spec! middile! progh8 rhgée%suéa GHtiffG B3ht %rbgvé }rb&agsgg hafe relatively
grodibudk oaractarisiogt hor examplenthse tlsst@cmpbﬁ ran havc a bulk of greater
Qﬁér{pgé&ﬁ 4 Q@/gr éolﬁc@}, g@ é{PE fi\%lr}gae 28}3% h %‘%E@r%an about
dadmsézition to the tissue web in accordance with the
presery oﬁé%ﬁl\ ffent @ sM@%bsﬁﬁéd@é@@Pﬂdﬁw MAhkeQtesent disclosure
printing nethods can be used to print the addi t'ive
@am?@smt:@m@r@iﬁﬂdnmuma?eplsme@mépEﬁarfﬁgarmﬁwn PR@ embodiment, a
@i@é&é Wé'bghaé@ RIctSRAinPd the'fsrBs @it didiGslrBRiandstS aftddhed to one or

i ncl rect gravure prlntlng u3|n t wo separate
grarentber sRieaehs frdermipe Bswiping BrAGLet bRYiRg dggired characteristics.

el e PivEBS tHHInGRY ( HedR3uB WY @ﬂhé'ﬁ?&ﬁérﬁ%ﬂ@é%@ cah be, for
station-tostation printing (consecutive Brl nting

ISIANGS, FEWPHOIPEI e 3 CIRNGHIGEHERD. HRPIPRESRA WED. 2 through-air

SPERIVES, iPErepld Qﬁfo‘i@h ANGricd (VRS! af LUALHR dthdUgH 8ir 6RBd web, a
be used. In still another enbodinent, fl exogra phi c

ByArRaniznaled Mgebe.atm?mawabeﬁnamey#mboﬁnfﬂae 4o

pri nt iifene @msddmene widr iné@ﬁbdr@tlrﬁ?@|t%s¢u@ﬁleibdﬂbﬂé‘é%cordmg to the
conp05|t|on Accor di rocess of he curre

n
BT SAcis e P GLBLINE-BY RTBAGRS Trnekhe Sesable S anlyapply the
BRtRE ERhpdsHforl @SbRASHEC df e li S MeDERAUS theraRtcherepe the

Tnateh Bt ofhe el e eBed Had b KlipB isetdpiam an
@&t&fidﬁ%urfw@l@sbrmaﬂupw #1¢ pSodutd ThBairdtidated Aad s:hate;xéd S|de of the
B b SRS ke oL BRSSP BPRY pies
accor (Hongxampldiaefeving tpFits & ses eabodimeat bbb process)for applylng
Tepeagline BTBRTI e SV Bre alis Sih i Euste MybbEgance with the
puederd digplearelis shawn.abbatpra€esscillgstrated in Eig. @ isaimilar to the
tppggesgb o'i/vn in Fig. 4. In this regard, like reference numerals have been used
to indicate similar elements.

As shown, a web 80 is advanced to an additive composition application
station generally 98. Station 98 includes a transfer roll 100 in contact with a
rotogravure roll 102, which is in communication with a reservoir 104 containing an
additive composition 106. At station 98, the additive composition 106 is applied to
one side of the web 80 in a preselected pattern.
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11 cc/g. In one enbodi nent, tissue.) webs nade
according to the present disclosure can be

WO pwonpssat ed into nmultiple-ply products. For PCHUS200€047785

in one enbodi nent, a tissue web made according to the
present disclosure can be attached to one or nore

ot her tissue webs for formng a w ping product having
desired characteristics. The other webs lam nated to

the tissue web of the present disclosure can be, for

i nstance, a wet-creped web, a cal endered web, an

enbos Gatcevihl, adaditiver cargpesifion iﬂ;rémﬂleuew;abasmlsexd@ered to a creping

&g@?@w@%ﬁrgﬁaﬁ@s%ﬂ@,wzs?@%&ng%mnag%“&&w il fboing g

\N@B fonadlistarcé nkd thémramevezhthedeimantby theection of a creping blade

or of giegﬂ_&o@ab%%# \Qﬁ)?wgﬁd??%rﬁg&%lh&ldg%é% &E‘{Fﬁﬁ? pperation on the

bma@lmssndakdfehd: wetnl y apply the additive conposition to

Er oat £30; the Fpinp 3R 16, o Hed b yBBTERAL 154 TbERA o' difing
tstetionubBtiwhichf driea amd/ex cenes dhe sddﬁwe soofpasition 106| Ehe web 80 is
i Wesfiihe 719, HS G255 3R EHAR9C 1 PRk sl iy
peaghectt o one or rmre plles For exanple, referring to

Fi 9. Refoh #Sl'ggf]g gﬁ”&n&fleﬂelﬂﬁeaﬁ%éfo‘?% FYBRLd fbgaﬁvmgling the

addltlve co lon to only one si atis
iagdiiyecstomaprsitian thomiy @nsrse!&%ﬁt a {ssue webria acsorgiapgp with the

yi‘@sé}{t%ﬁﬁésdrlallé@ﬁé\ﬁﬁe‘ﬂ_lléenre't:érgnc§ nhﬁ'\e?blg‘ﬂa@é Héént &d to indicate
rocess

own in . hi's regard, lik
séndaregledentirer al s have been used to indi cate simlar

el ementg ﬁe@ﬁmtral%dviﬁb:lg%G s élﬁ'n\ﬂapﬁ)eﬂet&oé‘é’ss lllustrated in
addi tive corrp03| tion application station aenera

dige 8.oin He priacessshowNn Fikh3S: hpweven dbe a délaﬁtcampos'tlon is
%&uhec'ﬂy rpReE Y Wetisld wdD 8o Byhart Bisst Cfirl?mﬁg APpRrAaL iPAn offset

a'reservoir 104 containing an additive
dlﬁWHBSlat"aé‘ﬁeWt At station 98, the additive

corrposﬂdrluﬁ)slrtaﬂtt%das'Sslfttwm lner:(g1 at QG?ﬁ\% éddcgﬁ/é)éori':b&lwrb 1 taé is first

IN a_presel eclte attern ce e addl on

TERNSFRITACh® 3 HEH oDt rall 40k i e Briat a0, g 3adite ggmposition

s ﬂ’fe@ﬁﬁaﬁé?éhe&l@an\é&ﬁl&@ndusl 0Bpriidred dq tbﬁplﬁééffb&ﬁé tiebue web 80.
en re

e aragas Tl 68 s Soed cob R IE A S ussue web
@oepird\ihHPihadessistan e of @ Fibet barRingabliddopat t er n

c1 P! SR 80k M RS Lo SuRh 4 DSalfp G dfhue wes
B0J thd Webdé sernadHdrédwbiachealed espngl Houm dioBraasl ¢rieped from the
ﬁgr'ntus\fr?g %Oc gi%gtl)'lgc?e Jf? 9 'prignh o t\f\ggg %\Podnsﬂ into a roll 116.

Referring to Fig. 37, still another embodiment of a process for applying the
additive composition to only one side of the tissue web in accordance with the
present disclosure is illustrated. As shown, in this embodiment, a formed tissue
web 80 is unwound from a roll 85 and fed into the process. This process may be
considered an off-line process, although the application method may also be
installed in-line,

As illustrated in Fig. 37, the dried tissue web 80 is pressed against a dryer
drum 108 by a press roll 110. A spray device 109 applies the additive composition
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then wound into a roll 116 for use? in formng
multiple ply products or a single ply product.

woredoenri3ng to Fig. 36, anot her enbodi nent of aPQI/USMEE047785

for applying the additive conposition to only one side
of a tissue web in accordance with the present

di scl osure is shown. Like reference nunerals have been
used to indicate simlar elenments. The process
illustrated in Fig. 36 is simlar to the process
illustrated in Fig. 8. 1In the process show in Fig.
zﬁﬁhehpmeet distlsuessltt thevaurfacemdshe dojeridsuindihecadditive

SRk S B0 R B B35 88 09t v arvr
idngmnat s bubalsohtcawsfens tBithe tiSSye wkb asdiietweakeis creped from the drum

SRR 0 11! s HARE G50 S 708 B wer

@Onipeiutricointa 8 rothéhét ransferred to an anal og roll 103

prior {4Q %}f\bgg@?&ﬁ I\tfasgrg dé?{ jnrﬁgt h$ ?@%oﬁg deFéd)Q]sEEéQ/ crepe

analog ro I'veTconpo ron1s
enoecesshddyiing the m@be% thé doyeytdruimet Qﬂssals barlrte@teﬁ tcatemperatures

2R EbBle i oot G fferspnddimeits HOGE R i tne

figereseb i s then adher ed to a heated creping drum 108

and Cr\ﬁﬁ@xg h‘ﬁ; S Bk ?\9? Fsﬂee@bﬂgoh)vwgn]alﬂ%ltlve

prior to Into a Referrin

qugwpqsvtlonsm pne &ﬁmqweehﬂdﬂawbﬁtde@fr'a blegpappds dditive
BRI pdsitibr A& ofdifly ith Wp ARIR ‘Pﬁéttdo%ré gre%'ﬂé th8R %b%hﬂﬁo%f of the

the ti ssue web 1h accordance wth resent
gusfare e of ane sidesefithe aeb. kor srh%que, .tlme pattern may cover from

bR 0% Mo, a@th%W@@f tHeSsuHhcaBRe 80f bﬁe@'ﬂ@&ﬂ@lefwmach as from
roll 85 and fed into the process. This process nma

bRyt ABYlP ARPUBO%. meorm BRdicular sxeRplRyHoF stance, the additive

WP PdsitidnothanBé QQSné@ac&Lramgtts th8 phaktreshdvwn kd ng 7As
illustrated in_Fig. the dried tissue web 80

pr essdfl ORGARRSHf cm?%meaﬁ BhiheCeBsNLAIBsIagare, 8jtwomly product is

%ﬁrﬁ%@ﬁoﬂﬁa it phP8r dieBl drkFa %Q@orﬂﬂeaééﬁ/\ﬁeﬁ PRARIH baﬁ Yfaper webs
t he gﬁznt disclosure to the surface of

he dr
@resenetally aade AGeordnigiodhe iPERresTUINE '"d%f r"é°§a“°e» a first
oapef | b\fé‘étl'ﬁau@ l%cS@rdirﬂ_; tepresanaiisdiodure &h&tﬁi aﬁkﬁ(tﬁéd to a second
108, bu otra s . to the t ue web as tl)q
|P?PSF$’|§ d“? %r“h"Fﬂ' {ﬁﬁhﬁs‘i"ﬁ@e’}} ‘Jd?fa‘b?‘ﬂs "E‘)laalHE"'i‘i"zsuc that the
Ongsedsidps @f tHowebb €oreh uwex:tenm énﬂ&cefshﬁ the seaigtivgeproddct. The
is wopnd.into a roll ment .l lustr

oFeRRHUracksRy R A e, it g el piggting Wby product

having improved overall characteristics.

The manner in which the first paper web is laminated to the second paper
web may vary depending upon the particular application and desired
characteristics. In some applications, the alpha-olefin interpolymer of the present
disclosure may serve as the ply-bonding agent. In other applications, a binder
material, such as an adhesive or binder fibers, is applied to one or both webs to
join the webs together. The adhesive can be, for instance, a latex adhesive, a
starch-based adhesive, an acetate such as an ethylene-vinyl acetate adhesive, a
polyvinyl alcohol adhesive, and the like. It should be understood, however, that
other binder materials, such as thermoplastic films and fibers can also be used to
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process. During the process, the dryer drum 108 can be
heated to tenperatures as descri bed above with respect

wa o007kes36d her enbodi ments illustrated in the fPOQUUSRNG6/047785

When only treating one side of the tissue web 80 with
an additive conposition, in one enbodinent, it may be
desirable to apply the additive conposition according
to a pattern that covers greater than about 40% of the
surface area of one side of the web. For instance, the
pattern may cover from about 40%to about 90% of the
goinfthe avednse a hef bioder siatieriad indyhiee epleasierends oferdhe siofaces of the
%, | -

1768 BRI s Bl a3 R ot Bl b7 iy be pPhiipa at selected
dccaimmsng to the pattern showmn in Fig. 7. In one
speC|f t 1S G- .

o pi') BSBROANb T i brdckSp ot 28 SRbuH i 71852 Bnd 3. i should be
wwbmiopdaﬂmt vasibus othvrikEsetabiel tpenayrbetseatedrie accordance with the
I ' r
SRR eIfERE, OF Hdlbith, dhortdll GRRTS uRIMMAY b8 veafbd n
tawomaesem'trdtMresem’edie@nsm laclude lwd:ald webss e@m webs and
gg@gnen%@? ﬁ% at t%gq%rag'ﬂggnm d of t%gé\%ggég %é ddditive
tdeanpoaitian l@rg@@ralhrcteelceﬂy annllecbmhﬂhagemmﬁ!ﬁ:t Forrtﬁ@tance the
HRRRE SHhPAGESh AT bEPFER oF ﬁﬂté@%n?&‘%ém&e&f the base sheet.
creatlng a two-ply product having I nproved over al
char achidaidyvekssaretioemetd iman alrrfovmmgrprpﬁes:o m\ghlcb@p@tprous
\n} elnqgﬂré}%% ét@dth?t HBﬁnB%?Séeé@eBuﬁabés\@rshall fibers having

epe pon t parti cui ar” application and desire
dmpabl?em@traesmglfrprg Gpeub e abavﬁ hmillieders (mm) are separated

A éntPAiféd fh él‘i"'aﬁ’@b%'pw'@ﬁd Hent dpdRited dnto Q'féﬁﬁﬁ@ércf‘een usually

serve _as the ply-bonding agent. In other
4

theassistance;oba Nas¥UREUPPIYal | hes [Riomly siepgalted fikers then are
Horleddsonk! fitfer hsingiist é%’mblé fiBEaiPlor B@d?ay\'ébﬁeir(?e The

join the webs together. The adhesive can

inedugtion ofailaid pruayesicpeIPosites is wellSed aed aam@s'i'te@ture and

HHRAKRAES uﬂﬁ@haraSEﬂa érsvhsmae\th@ﬁanwe& @t&e%dra%%é@nbed in US
a polyv alco ol adhesive, and the Like,

%5 848 to hawesrsy ot alrand eFigned i, gepn PM?% Pf s'Pgth America

SHé hhéﬂ(rbl}érr maéaés b @ekbliba mdsfpalwtm 4941 2aB&@ Keéyer et al. and
used Qln e bi nder

38 onters b, 161 5 Soreerserrassmesrionies Separaiopajeshegnethod of

968 patdnt 42815848 td Appebst d1egeighed toKimbgripaiamkoCogdration, or
Z‘ghect.e | ocations. In addition to wet |ay processes
Shytal IS Y- 2 and 3, it shoul d be under st ood

t hat V@ihepusateiidie cohtmting lkekilssicHibehe indeid esform webs and
%%I%?égn Qﬁgeleyvxtleqost. hl% the coform process, at least one meltblown diehead is
arranged near a chute through which other materials are added to a meltblown web
while it is forming. Such other materials may be natural fibers, superabsorbent
particles, natural polymer fibers (for example, rayon) and/or synthetic polymer
fibers (for example, polypropylene or polyester), for example, where the fibers may
be of staple length.

Coform processes are shown in commonly assigned US Patents 4,818,464
to Lau and 4,100,324 to Anderson et al., which are incorporated herein by reference.
Webs produced by the coform process are generally referred to as coform materials.
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present disclosure. For instance, other base sheets
that nmay be treated in accordance with the present

wale@ehosss e | ncl ude airl aid webs, cof orm webs, PERUS2006/047785

hydr oent angl ed webs. When treating these types of base
sheets, the additive conposition is generally

topically applied to the base sheets. For instance,

the additive conposition can be sprayed or printed

onto the surface of the base sheet. Airlaid webs are
formed in an air form ng process in which a fibrous _
ioremasticulan)ye oneprocasstfetiproducingesofom agnwgverr webs #voives

DADEES £oBIR Gbiy R Rt PlodaiPh S% pdSIBIink 8GhAG ang

saﬂpauaurtgjtr@rajreamsrw marmngmowsrofsugjpwoam hentad gas (usually air)

%ﬁgﬁs ance 1 7le§ tE%"ré%Me I@ﬁ@ﬁ%‘ O?Tm/stcgg%rglg?l{sergicroﬂbers

vacuum su
fof benadl didreatesr §hb cirlbead, cfooinetaa\net ¢eay ingkideaat I¢ast one straight row
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Idlareem of epamdbokdcmmmrwls | “ﬁhQ ataerage digmatepiof the midrofileers can be

S R I, 296 8 0 S 48

Ameransa White thehaickefibess afg @r@@lsmlwtwecsaqqrweuovm thiy generally
@%gg[%t égﬁ%‘i«%@ging%éﬁr r%fﬁ'rallgtas%cnal%mmwﬁs@ feSitlers.

oer &nsen assi gned Ni ro Separation
a/ s thh@rdﬁ_rtth@drnbinqmegmﬂ&n padyes filners with appiber ewaterjal, such as

SI m Vs rre?”mgql;p §as %fﬂ%rﬂrlg n@@@@%ﬁ'é)&m‘%aﬂl Qfé stream containing

er materials contalnlng cellulosic

fhey gdividurlizgd evqsv@lfmr'mf Reiss Tvs: Hegrwle ﬁbawgnc@%wﬁegrﬁwd with the
(pRR/ NN iRefd H #ShgR st@b Fr%@%dm&umbbm ShaVeEl ‘i‘é}fbth ®f from

arran&ed near a Chute roug ot her material's

APBUH @éﬁ'"ﬂﬁaﬁrﬁr@l Q‘Mué\m ’WB'B"%"SF eT he infegratedAingfreamy ithen

AirbBledBHIS @hﬁmg%nrﬁeee fRbir fétn fieIfdrivoV@iBbALS PhE ABhwoven
particles, natural polyner fibers (for exanple, rayon

Y
é‘ﬂ?ﬂ“@ i ‘%%faﬂﬁﬁem?lé bﬁ(ﬂ%ﬁ%? intp the 8iPQf p%&aﬁtﬂcé‘um rolis’in 020'9’ to
Mﬂ@ﬁ%&é&é%@g\m@t&#ﬂér&{t leﬁatenéler exanpl e, where the
i bers of staple |en m processes are
Choun Neth fbes,haCBRY hecebipaf aYituine Tooibiags bars inglude
wubl Accfl:%t ag;& Hempaaa st §llilpa|Woo<\J\lblgfﬂ% .aélade s(tjandard softwood
rpor e ere nce r uce
DR ERs Such Har Ry lbe €IS bliRgee P Milk. 204e8s i3hara). Pulp
rmé)gbe ahadifidd i qﬁﬂétf to:ahmdo,e, tkr;e nﬁhéréﬁteﬁa'af;tmlstlcs of the fibers and
I Q u0|n nmoven MB nv tru
Mt BoBEpSReT & e $BRrs Bk sthPds Poging
sheaticd tmachnaht mnethmg@lhmsthgearm Bytypicaile mpavted before
0 f _hi ] 0C heat ed su I ai .
SRR S8 s RES s ARt el dae bl drqgstinking agents
isntb adifeonaldichydrior it$ dedvativessglutaraldehyde, epichlorohydrin,
methylolated compounds such as urea or urea derivatives, dialdehydes such as

maleic anhydride, non-methylolated urea derivatives, citric acid or other
polycarboxylic acids. Pulp may also be stiffened by the use of heat or caustic
treatments such as mercerization. Examples of these types of fibers include
NHB416 which is a chemically crosslinked southern softwood pulp fibers which
enhances wet modulus, available from the Weyerhaeuser Corporation of Tacoma,
WA. Other useful pulps are debonded pulp (NF405) and non-debonded pulp
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of small dianeter. The die head, for instance, can
i nclude at |east one straight row of extrusion

waperouses. | n general, the microfibers nmay haR€T/E82006/047785

average fiber dianmeter of up to about 10 microns. The
average dianeter of the mcrofibers can be generally
greater than about 1 mcron, such as from about 2
mcrons to about 5 mcrons. Wile the mcrofibers are
predom nantly di scontinuous, they generally have a

| engt h exceeding that normally associated with staple
{NB&16) alko frana Weﬁavhammeirn ¢iRZBefroml Bmquel’wmmoidglﬂ snc of

%@Q'?g&& f‘@ %Igﬁéémt rgegé@%ﬁ ag u%?ﬁgﬁm&m ih Yddition to

immmhg|adgiet!h£ry|amdlwetchtla‘hBSandmexihemdeptofthbd"lber Ahother suitable

bl B kel TIr BBHTE R ARERT] 1 slberrii PO i matonal Paper

a)olrmrgtahnofSLﬁtlabm mlyonltf ibOrsbarei 1.5 idenierridetge 'Eaﬁ@ﬁf ideds from Acordis
en

CrenlloBE s RBBPEMIERGT RIS, Mldbath o™ (5 tn he

nonwo Vétmerf a@mhamlng' bellummena_ﬁlalsubb asigulpl ﬁbélsed,qafmyn material

gfagg?osrﬁgﬂ that %nﬁl'aglc%&e? 1A ﬁé@%ﬁaﬁ@&gﬁ‘{ﬂ'd% blyWeight to

0 fur t integra
ahoel 3Qfhy \Matgmll &tumlasdr@ntab@ut 6% beweighiitna@bout 70% by weight.

[ -
Fgge%rbg%gﬁ\@ng\ﬁ%ﬁdéwﬁg éléldtgo mat?ﬁél Jﬂ &bfe ﬁdugﬁf@ontammg
phipf fiberg i andeneunttirons abew 454 b(yU@enght toapleuti@fl% by weight.
M1Tsy, 9878 t&lcaﬁﬁmebé?w BrdBhfaP§edRtids @é#‘hélg?%qgm synthetic
to enhance the inherent characteristics i ber
and putrefipersy diysdroanianpled wehg refemlp webs th?érhaeq begniswbjected to
Ebl@uﬁﬁrﬁar%ﬁs'@@ﬂlﬂé tﬁél%lak&gb e FDEIY R fl‘he We%%'@ﬂ&n E.

mechani cal tw sting. is typically inparted before

Hygeeantangling @W@ttyppew wgreamspsae sipheth eftthemehdingne
bhfbodRfeRt, pRlPfisdrs Hah e mﬁaéﬁtaﬁgm iAfo 4 %Hﬁw&rsvmsnﬁht

its derivatives, glutaraldehyde, epichlorohydrin,

materalopegieas @(ﬁfﬁ%‘@ﬁﬂg vt hT'é\% hygregntangld: esulting nonwoven

88mp¥aitd Wesy chaindally #8&rsSHEM @folRl Pbh VU @b%ifb about 80% by
non- nmet hyl ol at ed urea derjvatives, citric _acid

YWEHHH, W%%f'b%&?m%‘“éef agoutﬂg"/’s bry-a/yelghg gerrwéermally available
ﬁ?dirfofeﬂ@ibl@d’ cbh@oﬁﬁ@w@f)s %&ies@hbé@%bhé aré @afBEYCRilly available

th
FPBbe aieC LB il hendentheame SN GROKNIT. Hyarauic
entiglihg ke e saribdaan nfo$ ekapes] LBl PatémeNs 51883002 to Everhart,

enhances wet ggl avallable fromthe V\éyerhaeuser
U&f%b'ﬁd??fem%ﬁ Emby\f\ﬁer@‘fﬁsr useful pul ps are
debontad mpesent(difcoRjre anay be bettebandedtqud witiNBdféEnce to the

%)I o.from V\éyerhaeuser HPZ3 from Buckeye
48}%9 8§‘?'@§ S nc of Menmphis, TN, has a chem cal

treatnent that sets in a CH%&'?“R@QEHW st, in addition
to inparting added dry and™\ ness and .
r esi | Meridusttate theepfdpedies gitisshe preductaphagde in accordance with the
present disclosure, various tissue samples were treated with an additive
composition and subjected to standardized tests. For purposes of comparison, an
untreated tissue sample, a tissue sample treated with a silicone composition, and a
tissue sample treated with an ethyiene vinyl acetate binder were also tested.

More particularly, the tissue samples comprised tissue sheets containing

three plies. Each ply of the three ply tissue samples was formed in a process
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pul p i s Buckeye HP2 pulp and stll another is IP
Supersoft from International Paper Corporation.

w@ioramsss rayon fibers are 1.5 denier Merge 18BGBUS2006/047785

fibers from Acordis Cellul ose Fibers Incorporated of

Axi s, Al abama. \Wen containing cellulosie materials

such as pulp fibers, a coformmaterial may contain the
cellulosic material in an anount from about 10% by

wei ght to about 80% by wei ght, such as from about 30%

by wei ght to about 70% by wei ght. For exanple, in one
Sirfiad toTiiat shewaoh Fign 3raEacih ply ey a basrweligbedf about 13.5 gsm.

&]@% g{)g%lﬁgad&oﬁgc% Bgte\&és :qua%q‘{oml%gé%tgr epr?bbel??%gné i} <./8rR¥|n|ng a
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offises iraMBamt, e, Liser Each of the twebodter layeesigiae approximately 33% of
R ERTREEIH o E R 5B 8585 U SOy o
hwiectem sihet wdlg'hlhbﬁthe shoret, wam uembnlsacmm 0B’ ef nerthern softwood
R, SRS Npon IR PRGLEH AR, U
ahe threefpliemvedre attagbesi ﬁm;%tb@mumbwmsgmmd% presged on the

t 9 [

46 PR otiad BBiando B e HBsue SHRREC 2 1Y e
aboveThe 8- IOJM figeve sheets wuei qoatﬁda“ﬂth @®dditiye compositions made
5%398{ IPtothat lfe R RSLRE, %%onb'%%t BREEmMPIERVER doated with a

ic entangling is describ for exanple
sm@n@a«pr@npsmn whitg g thind Stzbofa?éwawerw&ﬁq w'th an ethylene
gp%&géét gin by reference. The present
osure e better understood with reference to

t he f Bhe Grpug SE%WV%@ coasedywith the agoye coapesitionsiising a

RStOgRR LIS Briffer! ThaURsDE WOkas FaRfiptd fheaﬁ%édauﬂﬂ%ﬁ/m;b’ bf the
t he present disclosure, various tissue. s

(HaGHAUETSP IS aaaﬁytfh%@be&%ﬁeappﬂs'ﬁnaﬁa%wﬁbf@s{sé’&ﬁieoweb The
§FéWJ¢é‘F&|Isz\ﬁé’ret @lé&ﬁemE@lIy (wram&:mbrr@qsmrdoppe; rcilg supplled by
Untreated ti ssue sa si_ a freat ed &B

SpSFFI: SWelaToRmI0s: LoDISVIIEnKYa ThPSelened Ais Saregp 5200 cells per

Wléah ui’cfh Qﬁ@ﬁ'\&!&ﬁnéldﬂﬂ 0 Bﬂlﬂirﬁ@&bi&l Mid:ecbnsl\éﬁceMabeosquare inch of roli
rticular ssu

EBRBre Seied cBlararEuoes fis bR HETE RADIBI B vidgand 33
Aisrons in hépt‘rhmsmg Bl wa degree engnplieg styhss. fidrenedibenbacking offset
BaBFStaRiaTh vt Crt Ao Bl fref e oyl HyhAaby
Antdtinghy Retier oerdpahy dumian Sroae, Wlsmbnslrbé'mefmpnewwas setuptoa
%8rr1] i%rq Ihggin% 0.375 inch interference between the gravure rolls and the rubber
backing rolls and 0.003 inch clearance between the facing rubber backing rolls.
The simultaneous offset/offset gravure printer was run at a speed of 150 feet per
minute using gravure roll speed adjustment (differential) to meter the above
compositions to obtain the desired addition rate. The process yielded an add-on
level of 6.0 weight percent total add-on based on the weight of the tissue (3.0%
each side).

For samples treated with additive compositions made in accordance with
the present disclosure, the following table provides the components of the additive

39



10

15

20

25

30

center |ayer of fibers positioned between two outer
| ayers of fibers. The outer |ayers of each ply

weonwrarized eucal yptus kraft pul p, obtained froPePUSZINEA47785

with offices in Mam, FL, USA Each of the two outer
| ayers was approximately 33% of the total fiber weight
of the sheet. The center |ayer, which was

approxi mately 34% of the total fiber weight of the
sheet, was conprised of 100% of northern softwood
kraft pul p, obtained from Neenah Paper Inc. with

@?r?psgagn ;for/&afﬁhaeft p eehplah Iﬁrf;he té‘ﬁﬁe badloe, IARFINITY "eEGRE0@ plastomer
attac oget her such that.,the t

i ABParQe ileTpg iRl couinb ab eRRiERS ppE PRBErE S oy mer that
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§t§§|@’7e‘ﬂ I ﬁ%’%ﬁe%] eretaa\é%% %%?@@OYRI%) es?{ 25 g/10 min.
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surface cel
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&%ﬁ%c?rra?éh:%ﬁ Fef gge%tcgbgitE letl?et%SQF@WﬁeﬁMqﬂLgfféd BIQFtomer is an

fset applicator rol
atpha-alefid indepolymar aqnmmmrarca&wlqm@l ayui ectengcopapmeardhat was

?Kso%ginrerg*rdﬁq ITIh%ng\Q @ﬁchalL@b%a@ OY.ﬁ\llC%Wﬂﬁpersmg agent

'OCESS Was a condition haV|n?
ina lhneam, erifmang nadoqwtnwe@id -funetionelived suriactest with th‘h Bydrophobe

Eﬁ%‘f@lr@%b %@é@lﬂb %Bgnghgﬁfoﬁtﬁﬁ\lédq}cﬁﬁr@k@?—ﬁ%@ﬁo\ﬂﬁemc Sugar

acirng r he si nul t aneous
egaﬁgewxﬁsf $6S.Ayr a&ﬁR@%ﬁL@@TWﬁsﬂwfnﬁﬁSl&e agenhiseq digietyl sodium

gﬁoé i rﬁ?@%g@w ﬁoH?'C cIh@atfi€s, Irlﬁb' o?V@@ﬁ Paterson, New Jersey,

] us entla to neter the ab

&bﬁ]fosF’RlMAQQ%%@@%‘PWQPHUW&Q"&%!“&GQ&%chél “waight aqnylic acid and
B%Q%eﬁéltglgﬁ) r‘«jﬁ‘%of"% f?@fb/@@ mif eh 28¢C @n@ 2/\@6 &Btasnﬂéﬁﬁﬂbd by

ased he wei ght of the tissue

&M PSP, Aot 'Nalﬁ)?f)'f 5553@095& lé'aswf‘??f ’!ﬂfd? fepeity °‘(° 87 9/ ccas

FEERRFEd b RS TIdE dNams RAS dansie iviviratd 65 BrRB@IM at 190°C and

di sclosure, the follow ng table g

2otfola arrmeasured by AR M| %é?’ﬂ‘lﬁk Fhi280p Rigigmer, on the

bihdritand®Rhs atdridity oNBrIONY/EY Esthe 68788 ByPASTMOD®O2 and has a melt

flow rate of 6 g/10 min at 190°C and 2.16 kg as measured by ASTM D1238.
The additive composition in each of the samples also contained DOWICI

200 antimicrobial obtained from The Dow Chemical Company, which is a

preservative with the active composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza-1-

LTM

azoniaadamantane chloride(also known as Quaternium-15).

40



is an al pha-olefin interpolyner conprising an ethyl ene

and octene copol yner that was obtai ned from The Dow
w@h@miorzsabe Conpany of M dl and, M chi gan, U. S. A PCT/US2006/047785

PRI MACOR(tm) 5980 copolyner is an ethylene-acrylic

acid copolyner al so obtained from The Dow Chemni cal

Conpany. The ethyl ene-acrylic acid copol yner can serve

not only as a thernoplastic polymer but also as a

di spersing agent. | NDUSTRENE(r) 106 conprises oleic

acid, which is marketed by Chentura Corporation,

M ddl'ebury, Connecticut. The pol yner desi l%r)ﬂggn{ad as
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addi t i N& corgesirh) Odispersitgacit.f the sa@p) es @lcso
contained DONCIL(tm 200 antim crobial obtained from

The Dow Chemi ggk Conpary, WH.£h {go @ pgeservabi vespi t hrv2

the act,jve co Siti of 969% ci

1-(3- ch% or oal lrm?) -3, %q‘?t ri %Z'Ba- 1f0'5azon| %Sadarmzr?t ango Rxs
chl ori de(al so®Rown d€2Quat ¥ uni®? 5) . Shpl e2BbI ynBr RV3
Di sper si ng Agest Di spdBsi ngdent0.No. @ . ratPossn RV3

parent heses) eese, (Wwes¥) 552 9.7 490 55.0 50 RV3

6 1.08 1.85 624 109 296 21.7 50 Rv3
7 1.86 4.48 50.1 9.4 538 211 50 RV3
8 5.66 2.67 49.3 8.0 <75 21.6 100 RV3
9 1.18 2.48 46.1 105 270 21.2 50 RV3
10 1.60 1.58 41.1 8.7 368 21.7 50 RV3
11 1.69 3.68 48.8 9.7 306 221 50 RV3
12 1.34 2.24 51.0 102 266 214 50 RV3
13 1.186 2.25 46.6 105 85 216 100 RV3
14 1.01 1.57 321 103 672 21.7 50 RV3
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EG3200/ PRI MACOR(t ) 59801 (70/30) PRIMACOR(tm 5980

W@ R000/0F3RBPE Uni ci d(c) 350/ AERCSOL(r) OT-1 00 BCDUR2086/é47785
PBPE/ PRI MACOR(tm) 598G (70/30) PRI MACOR(tm 5980
30.0 5 AFFINITY(tm) EG3200/ AFFI NI TY(tm) PL1280 (80/20)
Unicid(r) 350/ Industre pe(r) 106 2.0/2.0 6
AFFI NI TY(tnm) EG3200/ AFFINITY(tm PU 280 (50/50)
Uni oid(r) 350" Industrene(r) 106 2.0/2.0 7
AFFI NI TY(tm) EG3200/ PRI MACOR(tm 5980! (75/25)
PRI MACCR(t n) B8B0i / 3lBAdustatane(9.p 1063985. 0 22.8. 05@  RV3

AFFI NI 1T6Ygtm &6@3(2)00/ Rk MSC@?(zt n)8.5?8%<7€590/ )5 50 RV3
PRI MA( t i 1Q. EEI NI t
EG8200] PRI MACDK( t m) 3280 ?‘953/ 25§3PRI MEROR( t55 59801 /3
| ndust t&ne(r)%4b6 25161/ 3.%9-110 &BFI NIt m2tS S50 RVS
EG82001PRI MAGDR(t 1) 8980 (4@ 40)1.3PRI MABOR( 1281 5980 / RV3
:Eggggtomﬁgﬁ(w&)méﬂtS 402.@3/0_ 6-42.01% é\.EEIR:\IIﬂ?X(tn)zz.o 59100_ /RV3
C%t t
Indlmtéﬁnp(r\ﬁ' Gn)?'—igf’%gl ?(3§§{1?S%§FI N:\@\@(ﬂ?&imz 58 rvs
EG8200/ PRI MACOR(tn) 5980 (90/10) PRI MACOR(tm) 5980 /
I ndustrene(r) 106 10.0 / 6.0 13 AFFINITY(tm
EG8200/ PRI MACOR(tm) 5980 (90/10) PRI MACOR(tm) 5980
10. 0 T2 KPMPRFAtYE PRSED 208 BRVIRTSRMPISS WSkRRIspaupRRIRd:
PRI MACOR(tm) 5980 / Industrene(r) 106 40.0 / 6.0 15
e

AFFI NI TY(t EG8200/ PRI MACOR( t 59801 (75/25)

PR MACSETRE 500G/ | ndus Gampasiban Aselleicste Samoles
AFNM-ThVehiYe BaPai6/ RINMAMESIR(t M) 59801 (90/10)

PRI MACOR(N&)1 5980 10.0 17 AFFI NI TY(tm)
EGRSHIMBhWESR8nipe  Pradlet Nd SY-AaB6BRnviefi8dt ShicdritSébtained
/ Industriepefr) 106 ZforR G.E3SHicdBedFFI NI TY(tm
EGINSHIMBhWESBMMpR:  ARFILEXED 426 BilRI rMOniIiding ad@sdxylated
I ndustremegr3 106 10.Vihyt aGetatd-SthAidnd\lerYdilyMer emulsion
EG8200/ PRI MACOR(t )  !dbBdined Gdhe B)r FRBHMYEOIRE M) 5980

40 Nbrfthvehtiv NSaM{gle) EESERQ/FARSNBGEE tomp(isiAgRin ethylene vinyl
(60/40) RRMACOR(t M etk céPolynitt obfikihell Tréhh E)1.DuPont de
EG8200/ PRI MACOR(t ) iN&t0urs(sFfONHR)ngtbth, NDEIRarehabiag@ 28%

/ Industrene(r) 106 4fnydatefatd cBoleptreThSatiplilend ainyl adetate
Poly- Solids PH Vi scappblyrikawasBbinbineadiith NOICHD 285, which
(urn) dispersity (w .i¢qa daopyxylio@cidtfuhcli8ndlized suffactant with a
10.0 8 3 22 50 RV2 2 hHydddphdbéCcotipiisidd ab a¥@8age 82-k@rbon
RV3 3 0.72 1.42 55. 5 chairPolttdthedifrdmIEakevd etrdlite3 In@.d¥6
42.8 10.2 322 21.5 5@uddslandpTégasl. 68 55.2 9.7 490

55.0 50 Rv3 6 1.08 1.85 52.4 10.9 296 21.7 50 RV3 7

1.86 4.46 50.1 9.4 538 21.1 50 RV3

The following tests were conducted on the samples:

Tensile Strength, Geometric Mean Tensile Strength (GMT), and Geometric Mean
Tensile Energy Absorbed (GMTEA):

The tensile test that was performed used tissue samples that were
conditioned at 23° C+/-1°C and 50% +/-2% relative humidity for a minimum of 4

hours. The 2-ply samples were ¢ut into 3 inch wide strips in the machine direction

(MD) and cross-machine direction (CD) using a precision sample cutter model JDC
15M-10, available from Thwing-Albert Instruments, a business having offices
located in Philadelphia, Pennsylvania, U.S.A.
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8 5.55 2.67 49.3 9.0 <75 21.6 100 RV3 9 1.18 2.48 46.1
10.5 270 21.2 50 RV3 10 1.60 1.58 41.1 8.7 368 21.7 50

WORB7A75B56. 69 3. 68 48.8 9.7 306 22.1 50 RV3 12PA1/B&2006/047785

2.24 51.0 10.2 266 21.4 50 RV3 13 1.16 2.25 46.6 10.5

85 21.5 100 RV3 14 1.01 1.57 32.1 10.3 572 21.7 50

Rv315 1.53 3.50 50.1 9.9 396 22.3 50 RV3 16 9.86 4.14

51.2 8.7 <75 21.5 50 RV3 17 1.57 3.26 49.8 9.9 436

22.4 50 RV3 18 0.89 1.51 51.1 12.3 342 21.5 50 RV3 19

0.71 2.12 40.0 11.3 448 22.1 50 RV3 2 0 1.63 2.23 42.0

866 R\ll?;ﬁe Jauge 168LtR\GS tize ﬂen]s:lé@rah:@?a@%eﬁ)ltdfhlﬁ intthke8. 2fAe 2ensile
For conpa reasons ol | qwi saml e .

oS s gn SRR B THEARE IR U T e 2 Sl g tensite

frameSanpthe Wmérﬁ\a?étamﬂahﬂelﬂnirﬁ MTS S@ateenls Sorpdration, a business
ntive I Prod Errul sified

EIOY'PQ(S%Z &d{)gziatﬁggﬁ'@nnﬁaw N@\? 'I | cones

Non | AVEritriy evaSathph @ladieldRh e ;@wsmﬁthll tedsile framerarsd subjected to

3 RLT BRMIsEE &% e o g% i BT SHLE Shathe Bink O BamEPfaiture.

mha-sltne\se 1ohi the tisanp stripds\Moijitored B35 Bingtien of thepstrainndhe

PRislaEeq Epul PelusRans AR GAG AR RSO MRS i grams.

Farce) theapeskistretohl ("/aamlatlatedchytcbwdlngﬂlne eiovrrgatemeof\zha)sample by

9595 CER e VAR TR ) 659 5 it @ 00

bmmbeﬂ’wdﬁpsuﬁengrg%yrammtw@e(T:Ez&)cmrungak (gtams,-force cm/cm?,
%Q&ﬁla@é&jb{l REYRAKG orTaking'the bfea bier tRE sHEE8tAReurve up the

point of failure where the load falls to 30% of its peak value), and the slope A

(kilograms-force, measured as the slope of the stress-strain curve from 57-150
grams-force).

Each tissue code (minimum of five replicates) was tested in the machine
direction (MD) and cross-maching direction (CD). Geometric means of the tensile
strength and tensile energy absorption (TEA) were calculated as the square root of
the product of the machine direction (MD) and the cross-machine direction (CD).
This yielded an average value that is independent of testing direction. The
samples that were used are shown below.

Elastic Modulus (Maximum Slope) and Geometric Mean Modulus (GMM)as

Measures of Sheet Stiffness:

Elastic Modulus (Maximum Slope) E(kgs) is the elastic modulus determined
in the dry state and is expressed in units of kilograms of force. Tappi conditioned
samples with a width of 3 inches are placed in tensile tester jaws with a gauge
length (span between jaws) of 4 inches. The jaws move apart at a crosshead
speed of 25.4 cm/min and the slope is taken as the least squares fit of the data
between stress values of 57 grams of force and 150 grams of force. If the sample
is too weak to sustain a stress of at least 200 grams of force without failure, an
additional ply is repeatedly added until the multi-ply sample can withstand at least
200 grams of force without failure. The geometric mean modulus or geometric
mean slope was calculated as the square root of the product of the machine

43



10

15

20

25

30

The follow ng tests were conducted on the sanpl es:
Tensile Strength , Geonetric Mean Tensile Strength

w@ @Tp733s@nd Ceonetric Mean Tensil e Energy AbsPCESs2006/047785

(GMTECA): The tensile test that was perforned used

ti ssue sanples that were conditioned at 23 C+/-1C and
50% +/-2%relative humdity for a m ni numof 4 hours.

The 2-ply sanples were out into 3 inch wide strips in

t he machine direction (MD) and cross-machi ne direction
(CD) using a precision sanple cutter nodel JDC 15M 10,
divactionb{\MDY andrthEheriosg diebtion (T} elastie maduligmaxgnuessiopes),

hayi. ffi I N il Ay i a,

VRIS 3R et 48 T4l i hleenBERL S Rand BRERIGN 201 2,

; our iThe he&gltts'rl]'df_elt_he ;besiinlge;rjrgmphima&y Hiustﬁdltle'r:lamﬁgﬂ'ﬁ through 14.

rage run S rks. K .

A i 100 e sl 8 0Bt AR fon il RSO s cidkie

i'anpmedttiln@ geomelricsmean deisile stt;prtgtlh iof the $amabe@rid1he geometric
nnea iS . " . . i

BRI <hBroyhrrRed Br g Sy floies withabh SldRhidtBhuy Biflacting sheet

stiffreesstin aiompapisbn dal thet uaireated seimde anddhe sampi¢ treated with the

P A5pBERBY. PyrBELE ol borr T AR Mol B gomet

eanctehsilg for de sampleasstréatet indtdadditive eapbsitidns made according to

U B3PS, AR GlP sRRIBIESN) cbRaREaK g mo samoi

treeteshwith thebgthylemeorinyjiasetate segolymsr binders dhyipe nefiged, however,
j ' . P f -

P hE LKL Ao Hrock I 51 il s W e e

compesitipps seere miugh betterdn celatior to Hie samplgrisgatag with the ethylene

1K Eﬁ?m \der the stress-strain curve up the
p@&‘n?é}%t%%e%l eaﬂ,here the load falls to 30%of its

peak imaddifion imthe resulis shewn in khe Bgurgsssykjpelive softness testing
I 1 | I
g}%_%iéé%@geﬁamﬁ{&goﬁ 160%af idd1eTIRd pERI Siithesdlof tyd safbles

grans-force h tissue code (mninumof five
treptaccwitie $he agditive sompositions of theepiasentidiselospishwegppauivalent to

%pé(c@ﬁéﬂ%@tﬂEE? oﬁLﬁeg%Jh?% thdtbd WHHORR i conBRBATpfition.

tensil e strengt ensi | e energy absorption
(TEA) were calcul ated as the square root of the
product of the machine direxanppLEMD) and the

cross-machine direction (CD). This yielded an average
val uen His exampled agditye somyrositionsi rAgde arerdingio thgpresent

AR kve Werd pHRIeR 8 GralfcréPevhrbag R Yir dHedSEUCTAD) base web
Modul us (Maxi mum S| ope) and Geonetric Mea

BERAIPING t0chRatterd id ieped figm ArGigRINg drum. "rhe gg!ii%\sle composition

was used to adhere the base web to the drum. The samples were then tested and
compared to an uncreped through-air dried base web that was not subjected to a
print creping process (Non-Inventive Sample No. 1) and to an uncreped through-
air dried base web that was subjected to a similar print crepe process using an
ethylene vinyl acetate copolymer (Non-inventive Sample No. 2).

The uncreped through-air dried base web was formed in a process similar
to the process shown in Fig. 2. The basesheet had a basis weight of about 50
gsm. More specifically, the basesheet was made from a stratified fiber furnish
containing a center layer of fibers positioned between two outer layers of fibers.
Both outer layers of the basesheet contained 100% northern softwood kraft pulp.
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El asti c Modul us (Maxi mum Sl ope) E(kgf) is the elastic
nmodul us determned in the dry state and is expressed

w0 pooan?3s6 of kil ogranms of force. Tappi conditiPCEUS2006/047785

sanples with a width of 3 inches are placed in tensile
tester jaws with a gauge |l ength (span between jaws) of

4 inches. The jaws nove apart at a crosshead speed of

25.4 cmmn and the slope is taken as the | east

squares fit of the data between stress val ues of 57

grans of force and 150 grans of force. If the sanple

iCnet owtew&wler tontairadaamow 16t 0 &idegramsatkg) sastric200 (ftenjof dry fiber

B 5L ) SN TG FE) o v v

\laydnsbatajn@d abeuisd.0 kil6gmanasrikgMmétdc den @itand of dfafiberraf a dry and

T t I ' I
R BB S TRV O o BFAUTR i R eS RR R e,
thecctted edelemngton DH@NaIadUt&A xrach di thecqautemlaye®)comprised

%lb ﬁ{ 5§ 6 ”?HHL totgapﬁﬁ(éljw&hﬁ g)she)éi ell'ﬂé RBnfdd Ié})é‘?;rﬁﬂﬁ:h comprised

I'S Tndepend estin Irectl
ebsout 48%00f the eonaéﬁberngeugheo@ma;ﬂmeealwa;s compesechebt00% by weight

g%glﬁ{thgrﬁ SRSy %r%ft nﬁﬁ? "iﬂ@"? Sl i E§Q+ Were 5@8 treated with 3.75

've Conposl osur
ikgfiVitoneef RMO@@)’ﬁ@ﬂQD@ dnbaMQrenS| l e strength of t he

SATP! SFarRl sBIL BTt duoBE 8l oGP RO Bt creping

of the sanple signi |cant npact 'g
Progessestha printarppindPsacess is menerﬁllye&w%tateerrp i9. 8n dThe sheet

W i%ﬁ%lae%lraﬁlﬁﬂat ?ﬁntmfgt ihel WRerd ﬂhb%@tn}eoé'ﬁ’rﬁﬁéédl&?was printed onto

Furth e rat geonetric nean nodul us

g sutface ofthershashs One gide of He shariwas printad éla'rm qirpct
Wg?é\){ﬁ"e CPRERS! tl‘h@ %egﬁ%s fi‘ﬁﬁn%cﬂ#vﬁﬁ d @obbidth8Redot” pattern as

di s€l osure showed sim lar characteristics in

shaparindda. $ wherein 28date per inghayerd RIpted ondhapheabin both the
YhéBHmé‘SﬁB %&&%@h%@?ﬂre‘&ﬂﬁ@r Thetremt"mg? Quits&larea coverage was

however, that heet | ocki ng characteristics

Eneremataly 2@% aﬂée SWP%W% theierespod againsband ideﬁ@red off a

%fa%ngl&bmbeééﬁhg i §ﬁé&ttéﬁfﬂ>e¥é&uwﬁ> EahgR! fﬁbrhrabéhﬁdBWF to 390°F,
vi nyl acetate copolynmer. |In addj

he

SYChRe s AbOut 200 250 Fe Fingly the sheghwaspyqnd in o a roll.

Slfi’fetré@fféi irfésﬁe'sﬂﬂlnb@‘im@bﬁﬁt/@r%bée rgiedt @as lddAvEedE®ims rolls of single-
e perceived softness of sanpl esa_trgsg‘at ed g&fg?%r

&&wpeweww&.'mw ?.C&ﬁger&fwﬁhe’meﬁbe egRIpdu an air dry

adiswebight of SpprbRinfelyBa/8@sanf t ness of the sanpl e

treated th the siligcone conposition. EXAVMPLE 2

this & Cé' o Ghovey 1or COMPREFHERIYPREGR: oé@ceﬁraplﬁdm%subjected
the si-?ﬁ‘ﬁéﬁpﬁntcﬂréping b@es@anszn@meeaxmze Bimdenebtyiest from

ok Beichidn ot llshiambin e BRUBPRE: dALTHLErkE 2284 & frgible. non-
Qz@djmﬁkmgafarboxylated vnnyl acetate- ethylene terpolymer emulsion.

The additive compositions that were applied to the different samples are
listed in the following tables. In the tables, AFFINITY™ EG8200 plastomer
comprises an interpolymer of an ethylene and octene copolymer, while
PRIMACOR™ 5980i comprises an ethylene acrylic acid copolymer.
INDUSTRENE® 106 comprises an oleic acid. All three components were obtained
from The Dow Chemical Company.
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was used to adhere the base web to the drum The
sanpl es were then tested and conpared to an uncreped

wao booolgiss@i r dri ed base web that was not subj ep€EUS1006/647785

print creping process (Non-Inventive Sanple No. 1) and

to an uncreped throughair dried base web that was

subjected to a simlar print crepe process using an

et hyl ene vinyl acetate copol yner (Non-Inventive Sanple

No. 2). The uncreped through-air dried base web was

formed in a process simlar to the process shown in

Fig. 2. The basesheet had a basis weight of about 50
+He—basesheet—was—radefroma—

stameit | fi ed fi berPofmarni sh containing a _center |ayer of
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abgutaed P ddsb BBk RRTORMS R (éoixgt MfmAdcBR s on) of dry 40.0
fi Berarafuman é&&ﬁﬁﬂh%@@@eﬁﬁsoﬁ I OspEMACOR Josd@1003 from 40.0

5.0 kilograrrs (kg)/rretricton(l\/ton) of dry fiber of a
dry and wet strength agent (KYMENE(r) G500, avail able
fromHercules lIncorparated |ocat pri i n Wl mngton

hn rEchoftheo ayer s conp .
aboﬁ%‘aangog%)\lof%omc@t éleirs-ﬂ bSollds %ht v|f‘: &éﬁ; i HD@ & pindle
cente ayeT; 186 . g% et

fiber V\%I ght (I)f the s ? pr | 599 2}1' O%U%oa RVS
wei ght ‘of nortRern sdf vvoo kraf pul p5 The?t{ ber®? i n RV3
this | ayer weP€%al so?'Reat d-0n t1A- 33 734k g/ M2811 of50  Rv3
ProSof K{c) TQ16803 deandera2.0vars.eus si@apl ex20f tbe Rv3
basesheet were then subjected to a print creping
process. The grlnt creping proc ss is generally

il usﬂ%‘ﬂé@'h 200 nignicrialswhish inaspreservetive withabeastive

|
%EJI nt e %gnc%fgg%t% Sur?gﬁleo%’é*ly‘i)'é’ﬁ 709{59954 Ei&ﬂaﬁé‘aﬁn?nta}qe
shisside(giso kppwnas @gawluwb@tobt@mgrfm réePowGhegnical

H&né&%ﬁwa%%&ﬁﬂe%ﬁﬂm%ach & the Qaam% %gﬁ{p%rs.t.oﬁet

pattern as shown in Fig. wher el n er inch
ver e gihertaseplen were sgh@@ted 1) tbéttﬂStﬂ‘F@sﬁﬁ'é?ﬁ meEaample 1. In

GaaRRnH Yollswity 1861 WaS BisoléthdiRed &h ik Sathbree area
cover ag_F was appr oxi rratel y 25/o The_sheet was then

',;._f,_._;_ 'llll. ' L f o 1—n g dl' Um

cau3| Mhetdrg téﬁ@@tteﬁﬁe‘m&aﬁw@ur\t emma@a fwmmr@tgwge length (span
OF tpo 33 ? %gm abou BTOF to 2500

F FER 1N O§ teniilg sirengfl) wagrpeasiired jn the same

inheenres sl driy rs?epgtrqumplt tHiat chice pashpidsaRtramstted prier tocdsting.

iita..rolls of sin aper t W,Ng in

SEiR0 i rnOrosh et W aBFTR 12 5k Fler witn fistned or

deioniivzsi watse ia biteoipesatpreont 231t 2f@. Thelvatenis added to the tray to an

approximate one cm depth.

A 3M “Scotch-Brite” general purpose scrubbing pad is then cut to
dimensions of 2.5"x 4”. A piece of masking tape approximately 5” long is placed
along one of the 4” edges of the pad. The masking tape is used to hold the
scrubbing pad. ,

The scrubbing pad is then placed into the water with the taped end facing
up. The pad remains in the water at all times until testing is completed. The
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As descri bed above, for conparative purposes, one
sanpl e was subjected to a simlar print creping

WEe@eesB5asi ng Al RFLEX(r) 426 binder obtai ned PCDDOS206/047785

Products, Inc. of Allentown, Pennsylvania. Al RFLEX(r)

426 is a flexible, noncrosslinking carboxylated vinyl

acet ate-et hyl ene terpol yner enul sion. The additive

conpositions that were applied to the different

sanples are listed in the following tables. In the

tables, AFFINI TY(tn) EG3200 pl astonmer conprises_an

|S|§‘mﬂ‘®&ﬂ bendested inplased \ondrettemphpstthatccandprans tee T APP1 T205. The
R [

iy b e ) SRR E e B R FrBE I FRUF K tmes on 2
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gﬁﬁﬁb“s@'mrﬁ@?@%\bél AR \ﬁldﬂ?bf/fﬁ%rsdmméviﬁ thd Qﬁbl‘?ﬁlrhé‘te center. The

parent heses) Dispersing Agent Dispersing Agent cone,

(ﬁﬁfuht@nglpmtm helyn plagegion gpprimaiely ane seeand. (Ebe semple is then

RRMGEEly 'p R8O the téﬁ’é:ilésﬁ 51%?%68%&@@ 40.0 / 6.0 2

AFFI NI TY@' tm EG320 COR(tm 5980 (60/ 402

PRI MA@GRC%%G@(&“#)W?UWG%@"P@'@Q\Q}“ 15®, e wet teisge strength value
Ardd diG¥at thé@?%ﬁ@ Y@MLe5980  (60/40)

PRI MACOR 5980 40.0 FEINLTY(tm

EGS20dhereRM Qﬁ%@’@o‘"u?mﬂm Fregs. &tk 5980wy the figures,

4Re Adfaly %Ban%%ﬂWn% |ﬁ¥br5§fﬁd thelgeoneetric n%&d &hsiéland the geometric
Vi scosi ty Tenp pi ndI e size (urn) hppery t

mar%ot? (ﬁﬂer@bé?sgrbfd@g the ggs%lsalmgle;s vl uzggfnfé@nﬂy/gnpactmg
3héeldtiffnesé réftite 16 the britteatdd EaFrQ)IBVﬁ wadaléd o%séale@chtﬁmg the

%87}3 ﬁ?tﬁ'ﬁ%(? g‘ﬁ)%’&ﬁ?%ﬂ?‘% élg t Cr@ﬂpapqeg Eécﬁmg problems in

Eoatparigah ity the\sampldaarentbd withah ey IEhe Ninyt ad&ectspolymer.
1-(3-chloroallyl)-3,5,7-t rtﬁ- - azoni aadamant ane

chl oride(al so known as Qua ) obtained from

The DiwtHiherample, (ﬁ@wamebwaeralraad@geaerwlyia&cemdig & the process

SR . SRR S BT B TG S, which
fimtHimembgdirnent camprdezda Yankee degerpadditiee samplositions made
LA o s8b1 B LRGBSy prior o comtacting
edyylee with thetwel. hEhg aagpldscngtehthemEarbjected to various standardized
tests.

For purposes of comparison, samples were also produced using a standard
PVOH/KYMENE crepe package.

A In this example, 2-ply tissue products were produced and tested according
to the same tests described in Examples 1 and 2. The following process was used
to produce the samples.

Initially, 80 pounds of air-dried softwood kraft (NSWK) pulp was placed into
a pulper and disintegrated for 15 minutes at 4% consistency at 120 degrees F.
Then, the NSWK pulp was refined for 15 minutes, transferred to a dump chest and
subsequently diluted to approximately 3% consistency. (Note: Refining fibrillates
fibers to increase their bonding potential.) Then, the NSWK pulp was diluted to
about 2% consistency and pumped to a machine chest, such that the machine
chest contained 20 air-dried pounds of NSWK at about 0.2-0.3% consistency. The
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between jaws) being 2 inches.. Wt tensile strength
was nmeasured in the same manner as dry strength except

wWa b@at/0t43e6 sanpl es were wetted prior to testi ngPCT/US2006/047785

Specifically, in order to wet the sanple, a 3"x 5"

tray was filled wth distilled or deionized water at a
tenperature of 23+ 2C. The water is added to the tray

to an approxi mate one cmdepth. A 3M"Scotch-Brite"

general purpose scrubbing pad is then cut to

di mensions of 2.5"x 4". A piece of masking tape
abpresoftepet! fibets wereyuiilized| ascthe inherrgjrength éfyer lieap-ayer tissue
gggggggf the pad. The masking tape is used to hold the
scrubbrng pad. The scrubbing pad is then placed into

the wdver kilgrams HeY MEPE® 66A0 awdilagleufrormTiercgles, Incorporated,

rlc%y%%@?'ne nﬁilﬁgtowabgfav?éreabl es?&% HO#c toh ©F Woda frbo%trtagp two

conpl e ahpl’e 1o be placed on
pilpgramsper metricaton e oTifier Pm52®ﬁfe1 NE: avpilae fromn LANXESS

CorbBRLRS ISERBY 1ol A UBr iy U, 3PP flal 8Bl and allowed to

nM8s on a Screen '‘assocl at
main withhibequip fibersfop atlleiagt Memng@mheforpl ruragingrthe mellp slurry

to the width of the sanple in the
appréﬁltﬁgpggégﬁer The scrubbin ﬁ% pad is held in place

for a[ﬁﬂﬂqumdéqu abrriesbAmniuz &, Sensialyatys haedwood Kraft
'(Eaﬁwcukg@ \A%Hagltlemd?ntﬁhﬁcﬁ&nﬁich%ci nﬁ%il@rdeaj%én%sﬁeﬂgrgﬂ was

e dry tensile strength ratio,

pdgesd iatosa pelrrgatr pngldigintagsatedifor A@ aninytesiat apoyt dneonsistency at
Sitzbecflﬁff@eé/ ?EHFénhEhe VI'%SEHV@K ?QWE@ ¢thet RahsrbHel tdaeslimp chest

shown in figures, the additive
@@ S?Fléﬂ%thl W%‘Z’/Mak’ﬁ@t FbsABEISteNGYean tensil e and

t he gmtmb%ﬂ\ﬂﬁ@p&lﬁts@un@ﬂﬁ%%ﬂuw Qli\ii@éh ﬁhfto W6 equaBaPounts,
anpl es W t hout si ficantly inpacti sheet

anPRUTBREY AEABRYL AT CONER NG PSRRI pledNAphing sests, such that
¥aeh rRESARY @ﬁe%drﬁﬁnéa oot surdd Hftaied ridd e HYUR Th‘e‘»fbulp sIurry was
conpositions did not create sheet bl ockin

Syhpavanly diitedto aborl bl caNSIaNGY- ¢ hhe o geﬁsvmap fibers
VepiseAE B GRBPIaYEBRY of tﬁmlygré’d tl.gsutemtmmrrpl e,

ti ssue webs were mde pyelaccqr

St wRat B dded and
pr oces¥q kilogramg KoM FineiFig BWSBH &' YRg added an
taseieq tﬂ/@ﬁxtvﬂtrath@rr%nd%oa Wui;ﬁﬁl@ersvfbt stieast 10nutes before
enbodi ment conprised a Yan ﬁ gt?%ér addi tive
PYRRIEE the, RulPRieY %889'8% £3 present disclosure
were siHeayag fm@tsnfrbdmealduhy@es mafcthe ¢rces¢@wtea@bunmetjhe the headbox
%ﬁe%égwd% %&%8 {]’ ?@uWB fi BersV\f?cgr% etahc macl'tnl &% est were sent
through separate manifolds in the headbox to create a 3-layered tissue structure.
The fibers were deposited on a forming fabric. Water was subsequently removed
by vacuum.

The wet sheet, about 10-20% consistency, was transferred to a press felt or
press fabric where it was further dewatered. The sheet was then transferred to a
Yankee dryer through a nip via a pressure roll. The consistency of the wet sheet
after the pressure roll nip (post-pressure roll consistency or PPRC) was
approximately 40%. The wet sheet adhered to the Yankee dryer due to an
adhesive that is applied to the dryer surface. Spray booms situated underneath
the Yankee dryer sprayed either an adhesive package, which is a mixture of
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For purposes of conparison, sanples were al so produced
usi ng a standard PVOH KYMENE crepe package. In this

wex@mprsse 2-ply tissue products were produced BEMUS2006/047785

tested according to the sane tests described in

Exanples 1 and 2. The followi ng process was used to

produce the sanples. Initially, 80 pounds of air-dried

sof twood kraft (NSWK) pulp was placed into a pul per

and disintegrated for 15 m nutes at 4% consi stency at

120 degrees F. Then, the NSW pulp was refined for 15
mlwhﬁalcmmmEm/mzasdmammtanaadﬂi&vﬁomneﬁtiby according

LY R BRI TNG 757 B0 RELord R0 vt o

ietories, mcorpdtated, lotatetiBVIVimingtom Dethwancet)-$&\-about

2% t

that ORE SR R BUIPE A ARG FgRtingnBlas fandsheet
imfm&B(&KHEp tydically d@ngisteot 2 galiartseofoyateTHMRoMe of a 6% solids
FELISPHCIAGSER S oliide €77 95 s KMENSEEBIIGh ana 2om.
MWEI‘H%IS))M%G@ZOWI&HQQSM eolutiom Her cul es, | ncor por at ed,

I t

e e i m o T gt Rl
swinls donbent frRAREZBY)todPY.NC1 avai | abI e from LANXESS

Cor pof@ée 3ﬂget WE ﬁEﬁ go LBodf %%%s@%ﬁcﬁssiﬁmvéleﬁ dh the Yankee

was ad and a fibers f
dnyer endtto tie memngsblaﬁ@f th@ paniporijade éumoyegﬂurswaped the tissue

%:Jg:éi% §rn§\l th us?ﬁ: J\%E# Yok tHéfl_;\(AﬁhlEeéj?#y%g ﬁ‘hécdfréﬁed tissue

a euca i p avai]l a
basgahaetwaghen m{né'd?ﬂtﬂ ar} o "ﬂaﬁé’ﬂrre“s for, C°BV§'2!“9 TW° rofls

Yehellrapsd tlééﬁé’m@r@fﬂ&%v@nuﬂdcﬂn%' piicRtbgbaiér £8/tha0both creped

m nutes at about 4% consistency at 120 degrees

sigRs avaieian theputsidgef he B-Rhastrédirre- t MeraiFalelinpRing on the

4% Shﬁ%tst%&m@m@%ﬁés}’togéiﬁéﬁ'ed’th)ll%BQMee?-%as then slit on the
consi stency. Next ulp slurr

ERgeRIiRR SIASA U AP RRXIREESIY &rRiNGU%D 880 £ Jitsyp, samples

GRRS LSh@nSNed BhA téedsepar at e machi ne chests such
t hat each machi ne chest cont ai ned 20

nds
ai T - dTNeadERiNe cormpestiansPdhe prosanh Sidelaiie Jaﬁﬁvv%fe applied to the
Qéhﬂi&sdaﬁ@te%béwﬁw Bisleramei 76 a8Tlowdie two EHVK pul p
bers represent the two outer |ayers of the 3-1ayered
tlssue structure. Two kil ograns KYMENE(r) 6500 per

fretric ton or wood T1ber was added and all owed to m Agent %
WerRE t he har dwB8pul p fibers for EPTRAY™ 10 ni nut ging Agent %

hA‘#On re (wi. ratios in parentheses) (wt %)

o AFFINITYTM EG8200/PRIMACOR™ 5480i 2.5

1 (60/40) PRIMACOR™ 5980i / Industrene® 106 40.0/6.0
AFFINITY™ EG8200/PRIMACOR™ 5480i 2.5

2 (60/40) PRIMACOR™ 5980} 40.0
AFFINITY™ EG8200/PRIMACOR™ 5480i 5

3 (60/40) PRIMACOR™ 5980i / Industrene® 106 40.0/6.0
AFFINITY™ EG8200/PRIMACOR™ 5980i 5

4 (60/40) PRIMACOR™ 5980i 40.0
AFFINITY™ EG8200/PRIMACOR™ 5980i 10

5 (60/40) PRIMACOR™ 5980i / Industrene® 106 40.0/6.0
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punpi ng the pulp slurry through the headbox. The pul p
fibers fromall three machine chests were punped to

wao b@7heasbox at a consistency of about 0.1% PedpUS2006/047785

fi bers fromeach nachi ne chest were sent through
separate manifolds in the headbox to create a
3-layered tissue structure. The fibers were deposited
on a formng fabric. Water was subsequently renoved by
vacuum The wet sheet, about 10-20% consi stency, was
transferred to a press felt or press fabric where it
was further dematered The sheet was then transferred

to &8 K€ ~| T i'v

The consrsten of wet eet ft r the I ess .

r ol IS3APE 'f°po§‘["¥ﬂ‘? essﬁ?'\é ro?‘?"d%o st@ P%Cég'@a Spindle
appr oxi nmat elsized@n) digpersitet (W et adher(@ to(ctche Yankee
dry&r oue 10 @pjadnegisye t1zah | 30.8PP! 5eal 1 021€ Boyer RvV3
surface, Spray,boons,shtuatgd unggrnegyh th@z1Yanlg%e RV3
dryer Z,’orayed erther an adhesive acka%é vrlg 9h @

m xt ur e of pol y\9 I nyl ArPéoholPPRYMER (r) PRezos6l-'20 M RV3
or an &dditive7tonpogii2i on 4@dcortddng t68t he2pileséft  RV3
di scl osure ont.o1the drsyer sanfaaes Rezesol 2008Msos Rv3
ava
W I m ngton, Del aware, U S.A One batch of the typi cal
adhes D@WGIERY @90camtinhierabiait whigh s alpeskivetive withthe active

EERbe R Tk BT ShRfod s dRapan-Sortfi Gimaniene
ohlogide(alsgkeown @s CRWENE(Imﬂ @cﬂbla ined fromm d he @ew &theanical

éoﬁaﬁﬁj Wis 41es g?égfr@gpé%r?ﬁt b fYaitiv ytﬁ)rﬁﬂ?érﬁ&’/se

osI°'tions ac cg esent osure B
vari edsishoyi abeve; dhe éﬁtCPht 8olids, ipgOiuliondos thendifferptadditive

Wﬁﬁr GE’tﬁQSN\% a/%/ﬁ'%’rﬁbsstoﬁ8§¥oﬁ%n't gle%la &h Sgo%rles the

ankee crepin e creping
Myt 9&9@@lmenprppr%@da@@dhe|b@seu eFehastangadaks f’/«rsolutlon

QHPdEWtSis stiffaY tHéQfﬁtdnﬁ‘Qb&thsé k?:rm\ta%%tﬂfaoertglm"ﬁh&hds is

crepe ti ssue basesheet was wound onto a 3" core
infosperatad ingd the tissuecuale At 5%g50|¢%n pelidss itds egtimated that from

QBSG??’O k%ﬁw%o %Bﬁt tftseragweam .errrt:dabb.%@ea mtﬂteﬁsss@ web. At
that both creped des Were on the outside

303 soltionsplids 1t ineshimaedhinat fomapRHicHO rgéwerd@e%bw 260 kg/MT

EBﬁ‘dsﬁsﬁHE&r?éb?atQS'rﬂto&h@tlﬁédee\ﬁleboget her. The plied sheet
was t hen it on dges tQ a standard wi dth of

appr odNRdeRYNs of this SaERle e Tushalss imirigsy 024mgpeghown in
V.62 95 Cinb e dt drgtiie fnedifenilédli etrtehgthcwme%hhtmée made

gt:ccgr gJO tro tﬁgn;}regenstc |s§igsr,ueret\npearte g\/rgarxt%r ﬁ%)nl tlh%dnon mvgntlve sample
treated with the conventional bonding material. Similar results were also obtained
for the geometric mean total energy absorbed.

In addition to testing the properties of the samples, some of the samples
were also photographed. For instance, referring to Figs. 25A, 25B, 25C and 25D,
four of the samples are shown at 500 times magnification. In particular, Fig. 25A
represents a photograph of the non-inventive sample, Fig. 25B is a photograph of
Sample No. 1, Fig. 25C is a photograph of Sample No. 3, and Fig. 25D is a
photograph of Sample No. 5. As shown, the additive composition of the present

disclosure tends to form a discontinuous film over the surface of the tissue web.
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sanples and tested in this exanple are as foll ows:
Sanpl e Pol yner Dispersing Agent Dispersing Agent % No.

W@ 2407/0758856 0S i n parent heses) cone. (wt.% Sol i BGT/US2006/047785

AFFI NI TY(tn) EG3200/ PRIMACOR(tm) 508G 2.5 1 (60/40)

PRI MACOR(tm) 5980 [/ Industrepe(r) 106 40.0 / 6.0

AFFI NI TY(tm) EGB200/ PRI MACOR(tn) 598G 2.5 2 (60/40)

PRI MACOR(tn) 5980 40.0 AFFINI TY(tm

EG8200/ PRI MACOR(tn) 598G 5 3 (60/40) PRI MACOR(tm

598G / Industrene(r) 106 40.0 / 6.0 AFFINITY(tm

ECGRRE0 HRRY MEEERMEgoIB8H 3 olids Othé0y reBitIr MMEaR{dunkt o5 gBdiformation.

i&%@%@ﬁ%&g@ﬁﬁ%ﬂg@{ﬁ' eg/ﬁ(g?%s.%% B3RSttty Fels'8h the
\s/?g?gd yhibe tBsoplveetNo Particle Poly- Solids PH

eos RelsrlS BT B o prigho BB ool samoe
RlusRated. id Fig. 25R48showa. 26 dvidb8sdein thegphaographoegen at 10%
500108 18 0 Bt bl iy 87t S0 or o
tissuenwebolbn &his remrdhthasa@di@vaeswnpasitioe penetiateisghasebyip an
%R‘[@?\?L sqna b??t/ %5‘*@ o’f 1e thlcknelss of the we é)é such as Iess than about

or oa i'aza-1-azoni aa
dbtoof t@e(taickoe&mgmeasenmmajmsq tha mmwtrﬁé’d Off mﬁﬁhwi@ess of
em cal Conpany, was al so present in each of the
addi'tive conpositions. As shown above, the percent
soI i din this ssinger dhishslievpd thatithe pdditive #gmnagktion provides a

hi hg‘&gn‘(‘@ﬁst\‘@ﬁétﬁ% th@fidduwe b e Fapthk A Hecante Me fith is

o ution o varies the anount of solids incorporated
discentimeousa the wigking-aroneridasapidbe wab aresnptsybstaniiqlly adversely

%ﬁ‘ébﬂa Cbitpdrﬁc@lﬁl? bH@érﬂQQP hiksé Fé&ﬁl@@?ébb&n@ﬂ%oﬁﬂalso a

about g sol i S|S|ncorporate into the tissue
\ﬁEBStaAt'a'B%@éFﬁt'“ shiffngss ¢fdhe .tlﬁsv%Wégtwawréwrﬁa?utﬁtam'a'

ABetdaséln kil MErdeedsufinesd0 kg/ MM solids is
i ncorporated into the ti ssm 10% sol ution
solids, it is estimated th out 140 kg/ Ml to
about 12l KgAMPbie, tissue webs made according to the present disclosure were
compared to commercially available products. The samples were subjected to
various tests. In particular, the samples were subjected to a “Stick-Slip Parameter
Test” which measures the perceived softness of the product by measuring the
spacial and temporal variation of a drag force as skin simulant is dragged over the
surface of the sample.

More particularly, the following tests were performed in this example.
Stick-Slip Test

Stick-slip occurs when the static coefficient of friction (*COF") is significantly
higher than the kinetic COF. A sled pulled over a surface by a string will not move
until the force in the string is high enough to overcome the static COF times the
normal load. However, as soon as the sled starts to move the static COF gives
way to the lower kinetic COF, so the pulling force in the string is unbalanced and
the sled accelerates until the tension in the string is released and the sled stops
(sticks). The tension then builds again until it is high enough to overcome the
static COF, and so on. The frequency and amplitude of the oscillations depend
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solids is incorporated into the tissue web. The
results of this exanple are illustrated in Figs.

WQ@Q024753%6¢ shown in Fig. 20, for instance, thePCT/US2006/047785

geonetric mean tensile strength of the sanples made
according to the present disclosure were greater than
the non-inventive sanple treated with the conventiona
bonding material. Simlar results were al so Obtained
for the geonmetric mean total energy absorbed. In
addition to testing the properties of the sanples,

ﬁgmhgfdlﬁé@n HBﬁA%%ﬁ’%%téﬂ@@dﬁ‘@ﬁd)ﬂ{eaﬂhéﬂc CEF, but also upon the
I'nstance, referring to Figs, 25A ﬁ‘n?’ 25%’r
I¢ngth asd ?ltﬁf@eggﬁf)ﬂ'@sstgpg (@ ﬁgmnst}ﬂrt gtg@gtvylﬁiegt e force drop down
J‘ﬁgtgio lgr‘}rgé&bfé]y whg:nﬁgﬁ Ishatid @?F |E|0Qerc2>’iﬂk seatsbasedjerks forward
i nyentiv
%%Pém%l&'f signceh ATSAGR the spep Si3ghefH “%ﬁé?ég‘? fyid to
r@éu@gﬁél\lgsﬂ\@beﬁ’aw&nd Fi gt h25D i s a photograph of
own e
R G abae Ko S L ST gomcs
Jdrdg‘?“mag}éﬁéti t%ﬁlﬁgﬁé&téfaé%doéorhﬁ? viithssatsh mhler Eududmease ttee contact
S
&grpqa petweem thesn. %fl%eésepq%pgﬁ}og@ P%ac?r@ aerrfafﬁltst%emﬁpgﬁme iR'contact
%}?@H{ % Igv éi'QIYDPSITWrQﬁelge re&p i whyemgherrsspmds lyivesless atick-slip:
i ssue e
there isdess fime %fgaqa&ﬁ s(ljsr«atrv%ggoég% tTZeGQ ?{fdjﬂ@&%dﬁgpthe static
¢os- to%tfs@ Io if}ar&hlé)m{l ma‘tér161?ltt:jé)€()3%d&creas¢$1mtbHnglwrmeled sliding
even a 6sol u 0 ;
GsaoR oo ST 1ot FPelRE Py YT, SpRE s (ypicaty
s%dl?]‘t bhlut:rlbmarsﬂl,rfabb@ alcidally steove anpoweasein B&fewithirereasing
e mount
saech iz e RURREGs InEiedaend s HowrHep bidshEaly or
vibeod|astidallg and afisdipeteveriargys ath rate prggertlpnahtodbgugteg%whuch they
%rfa %I’{jﬁ%étﬁg.lt &gges%gof Nt a\‘}g Ricrddbid ﬁ&ﬁﬁlﬂﬂ‘?fe’locftg doPnot show stick-

I ve conp tiron provi
§|nglﬁ¢cfawsaﬂt waunkitake ornoretiomegohnalce theesleu whéomd than to

%Jr{:thhegat %’%ﬁ SIW?I éLgn éé%tph%fé}fglé Bi48Usavel dStatic COF equal to

€S0 are not substantially
eiradisetic/COF therdforef measuiingither slepe ahthege O yrIsUS velocity

%&{?{%é%éeq%oﬁ @?5@# gre\ﬂu%t'?@ hépa %&%Eéil@ﬁlké@' to show stick-slip:

| ssue we ut
siobs hegative sldpes adlb etnc;lqasltm@aq;kyr while @@prgmsﬁygsslopes wnII not stick-

S Fafyd ) bl idRr P igligdsue webs made according

W pr es e were conpared to
conmeAccarding tavhe| StiskeSljfr testidhe vaw@rs@n%%swm%v@'oc'ty of sliding

i?s%’eggﬁr%g Js‘ﬂwg an Alliance RT/1 tensile frame equipped with MTS TestWorks 4
software. A diagram of part of the testing apparatus is shown in Fig. 27. As
illustrated, a plate is fixed to the lower part of the frame, and a tissue sheet (the
sample) is clamped to this plate. An aluminum sled with a.1 .5" by 1.5” flat surface
with a ¥4” radius on the leading and trailing edges is attached to the upper (moving
part) of the frame by means of a slender fishing line (30 Ib, Stren clear
monofilament from Remington Arms Inc, Madison, NC) lead though a nearly
frictionless pulley up to a 50 N load cell. A 50.8 mm wide sheet of collagen film is
clamped flat to the underside of the sled by means of 32 mm binder clips on the
front and back of the sled. The total mass of the sled, film and clips is 81.1 g. The
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various tests. In particular, the sanples were
subjected to a "Stick-Slip Paraneter Test" which

WOore@3NTBS6 t he percei ved softness of the produckChysS2006/047785

nmeasuri ng the spacial and tenporal variation of a drag
force as skin simulant is dragged over the surface of
the sanple. Mre particularly, the followi ng tests

were perfornmed in this exanple. Stick-Slip Test
Stick-slip occurs when the static coefficient: of
friction ("COF") is significantly higher than the
fihmietihaigeftiran thesdled sp uhatdtifully epvarssthefcantadtingsustacesg The

Hpagh firg TS pE A DFE TN U Gl WREER). Stnany, under

theasbsigiaenesf, C@FFb(@ullagentuedstima), hagingsa basiswaightad 28 gsm.

Bohef s ind e sBaingo H8EkEP R UGATHE 99 8ot cour

Moagjornéiyesl 86105, The films areenibossde withra sgpall slot pattern. The
d and the sl . ' t '
fifieraaiegblfie vy MeAf Rimba B3 SROG0EE RIcaHh 48R towerd
thieatlsste GoRtheasleld tomamimiZza eohtat sz hetwednathpltissue @ndfcollagen.
il lati i .
85343 Sh4 o RBATHRHhebfof cHhaFEIER T Yo 503 s o
atdegste hodrsspiiidrftodestingf. t he string (a stiff, short

her T ot bR 0 s it

when s~overcone so that the
fooravdistinoelof 1acre wdiile the sirag fupe inmgaspied atrfrepueiryosf 100 hz.

Efé%\égleraﬁ %{ggiffaib%égeﬁs@%ﬁidogﬁ\geéﬁ gus En‘?éﬁ&b?s%d&@s calculated, and

avi or. [ r than kinetic
kinetic SOF isocaloulateskas:i n contact under a load tend to
creep a?d conply with each other and increase the
GO, aet=ar ea bet ween()hem COF is proportional to
cont acB!drea so nore time in contact gi ves a hi gher
Piere Tl thd@lgrage pagiforcain/giaingd) endsie e gsis dhe endsssof the sled,
stick'iszgg): there is less tinme after each slip event
#is LT f aces to conply and for the static COF to
ri se. Fopeatmsymphd thiei GOF it neS0fediat b 283,625, W0t dnchil gl em/min. A

speed slidi because of ' e time for

EEWFH'?%%S FQ%&%&@W,'S ggﬁ%%%a%ech %ﬁ&gt ypically soft or

| ubr i Tae&OB wafias éogaritiemically withhelpcily, 5o thatdbe data S@fescribed
1“‘23' ncr%a&inng speed because the surfaces in contact

b3 B3R i t her plastically or viscoelastically

m@FeLicssS.p@tm{V)aner gy at a rate proportional to the
e e Bt B TR S 1 eyl Pt
BR&RINGEhAW tHOBIOF Vv With eefoeitg.e Al liighakealtd ef SISflinderates a more
et et e B Rt BT BB B oyt e e
samples for each code and the average is reported.

Hercules Size Test (HST)

The "Hercules Size Test" (HST) is a test that generally measures how long
it takes for a liquid to travel through a tissue sheet. Hercules size testing was done
in general accordance with TAPPI method T 530 PM-89, Size Test for Paper with
Ink Resistance. Hercules Size Test data was collected on a Model HST tester
using white and green calibration tiles and the black disk provided by the
manufacturer. A 2% Napthol Green N dye diluted with distilled water to 1% was
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their kinetic COF. Therefore, neasuring the slope of
the COF versus velocity curve is a good neans of

w@e@diotsserg whether a material is likely to she@I/uS2006/047785

stick-slip: nore negative slopes wll stick-slip
easily, while nore positive slopes will not stickslip
even at very |low velocities of sliding. According to
the Stick-Slip test, the variation in COF with
velocity of sliding is nmeasured using an Alliance RT/1
tensile frame equi pped wth MIS Test Wrks 4 software.

el aofrRa. REMatéfialk ge kosildung frappHeedulss, ilsc.s Wilmington,
Fig. 27. As illustrated, a plate is fixed to the | ower

Balpwag®: the frane, and a tissue sheet (the sanple) is
cl anpglspécifieng v{ﬂér@tdbndi%néﬂ wm auenst £Howistdt 28+1-15C ang 50 +/-

5" fl f
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To begin, a tissue sample containing the additive composition (3 grams of
tissue minimum per test) was placed in an oven set at 105°C overnight to remove
all water. The dried tissue was then sealed in a metal can with a lid and allowed to
cool in a dessicator containing calcium sulfate dessicant to prevent absorption of
water from the air. After allowing the sample to cool for 10 minutes, the weight of
the tissue was measured on a balance with an accuracy of +0.0001 g. and the
weight recorded (W,).

The extraction was performed using a soxhlet extraction apparatus. The
soxhlet extraction apparatus consisted of a 250 mi glass round bottom flask
connected to a soxhlet extraction tube (Corning® no. 3740-M, with a capacity to top
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For each sanple the COF is neasured at 5, 10, 25, 50
and 100 cmmn. A new piece of collagen filmis used

wo o073k sanpl e. The COF varies | ogarithm cal PgT/vBE1006/047785

velocity, so that the data is described by the
expression: COF a + SSPIn(V) Were a is the best fit
COF at lcmimn and SSP is the Stick-Slip Paraneter,
showi ng how the COF varies with velocity. A higher
val ue of SSP indicates a nore lotiony, |ess prone to

stick-slip sheet. SSP is neasured for four tissue
i siphos0fBSonl)fand amAlihoobadenser (Goraing’ awe 3840- MCO) The
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The %xylene extractives was calculated using the equation below:

% xylene extractives = 100 x (W4 — W5) + W

Because not all of the additive composition may extract in the selected
solvent, it was necessary to construct a calibration curve to determine the amount
of additive composition in an unknown sample. A calibration curve was developed
by first applying a known amount of additive to the surface of a pre-weighed tissue
(T1) using an air brush. The additive composition was applied evenly over the
tissue and allowed to dry in an oven at 105°C overnight. The weight of the treated
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started while placing the black di sk back over the
speci nen. The test tinme in seconds (sec.) is recorded

WO e@m0tr386 i nstrunent. Extraction Method for DeP@r/mBI0061gH7785

Additive Content in Tissue One nethod for neasuring

the anmount of additive conposition in a tissue sanple

is renoval of the additive conposition in a suitable

sol vent. Any suitable solvent may be sel ected,

provided that it can dissolve at |least a majority of

the additive present in the tissue. One suitable

RRLEaMs thenibadiged T2)aw the Weibht%uef additpleewas calculated using
cont ai ni n he addi tive conposition (3 grans of tissue
WF&WHPB%F"{"\‘—JSU was placed in an oven set at 1050C

overni ght to renove aII vvater The dried tissue was

then sealed in a n allowed to

cool in a dessi ca[n%l" agg l"&l @1@ 2-5‘7 Ci dg] sdl fate

dessi cant to prevent absorption of water fromthe air.
After_allo t he sanple t 9 0
vt orTregied e 6t AianorsR i Ble SRmPBSER o B to 19%

@é@ﬁ@@)ﬂcéﬂ and .166ed wingihe ddxbleteixtrattiore pmagdure pieviously

he tion was perf 0
e Bee: el TRaBstioR oI apne SadeBiiet B varizblenys; &
additives (¢ danébla) @86 uskdgsabe cablmatiobetunen f | ask
connected to a soxhlet extraction tube (Comng (r) no.
3740-M with a capacity to topof siphon of 85 m) and
@alixatioh mun@n deVisaferfeCextmaatyes = mé% BBHaNETP. The
condenser was connected to a fresh cold water supply.
The round bottom fl ask was heated from bel ow usi ng an
ef:ectrical | y he%tadiithean®|(% xyiene exbactivesrt B) Haut e,

USA) controlled by a variable auto transformer
(Superior Electric Co., Bristol, CI USA). To conduct-
wheext ract!\'th@lODBeOfpbln@aV\@@mOm paYao ont ai ni ng the
addi tive cQnp x 80 mm
cel l ul ose gxt ?Sﬂé r }Qﬁsﬁng%,%?%ziﬁnrgﬁaﬁ‘%fber{rn&tl onal
Ltd, Mai dstope, Engl and). The thinble was then put

i nto kﬁgaé%h%r%goﬁ)ghjhﬁp%ééjﬁeéﬁ‘ Q@ta%ﬂghéd‘@lhé %@ltlve composition of a

connec ottom fl ask and t he condenser.
tisriiedeamle qambridaierminad | Hixxylgge extragtivesy confetRf a tissue

%?thfen&, Hkﬁ\s@ﬁ@d hgﬂgqﬁe@fsb%l\éﬁéxmr&ﬂ prodedin@ pratusly

condenser was initi at Tge varhlgﬁl
dawme:danﬂ’f%?/mdm\é%tn theliseae Wassthe; Ué%? near
Hg?égmlegha{,&pe filled with xylene and cycl ed back

Into the round bottom flask every 15 m nutes. The

extracti on was conducted for a total of 5 hours

é@aaamé@(b@kweaaesmbﬁ&@i bﬁyhene through the soxhl et
tube). Upon conpletion the thinble containing the

where: m = slope of linear regression equation
b = y-intercept of linear regression equation

A minimum of two measurements were made on each tissue sample and
the arithmetic average was reported as the % additive content.
Dispersibility-Slosh Box Measurements

The slosh box used for the dynamic break-up of the samples consists of a
14"Wx18"Dx12"H plastic box constructed from 0.5 thick Plexiglas with a tightly
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tissue was renoved fromthe soxhlet tube and allowed
to dry in a hood. The tissue was then transported to

wW@ooswesseet at 150 C and dried for 1 hour to PENDYI®06/047785

excess xylene solvent. This oven was vented to a hood.
The dry tissue was then placed in an oven set at 105 C
overni ght. The next day the tissue was renpved, placed
inanetal can with a Hd, and allowed to cool in a

desi ccator containing calciumsulfate desiccant for 10
m nutes. The dry, cooled extracted tissue wei ght was
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ﬁ@@ﬁg@ggg@'&%%“Q@gﬁx}gﬁﬂ%%gs@%mgﬁmver%wtﬁn can
aﬁﬂawa&mq 12%@ HlO‘@;c S®ppm Qa¥; 28ippie Mgl BSupPHTG”, 137 ppm
USI n '@%‘hﬁ ywﬁ) oﬁqglﬁ g ﬁﬁi oiﬁ%%ﬁ%%@ Vépdxq calculated water
Wdﬂlé@ﬂ oﬂhb&lﬁl@@ mimrequgmenté’ IGaG®i.glihe sbfttvmier solutlon on the
eaf edt i ss wa nea + [
SPGBl P T S B0 29l o
totslidigsoived é&lmi_smf(ﬂzs ppiland-a Ealcula;ad scatel Badoessvbabout
| €60
30 PR o BRTICG b\ Flcladd s Pl 8 oo o
Phe gmhrm)masz stanmldyamibhmmgbeds strirted onasathersagnie dyasnadded to
grs[é) NN extégg}; SP{th\éagdbrﬁglla% the sloog?\ M e Gislaily

cali1bration cu
@aéerbed\hndrthe mmaereq%rggﬂmweek{upalotq plese& Iaﬁewan about 1” square

@;ja(\jr}etam\/ s%reco?deotf At ﬁ’eggpfh%é’ Feﬁcgf)@s)%ltﬁg Saffié Skl Rtorded and

near regressi on equation
iwsrayed o @cbieye té réqqn@@d valugs e Sanapie avfiiah demodpreak-yp into

by ts R3n GW¥lE1NE5uAtEGH a @hhfn%ﬁ ’m bhsargeldht ¢ éé’éi‘( solution
GiTpos e

lon of a tissue sanp can be determ ned.
and mu@e«edam diegersiie amthabsoak splutioa bydhisi tésﬂlm§th°d

measurneﬁH yg;ég}qgreh 3%%@5 \%Fé HﬁdBré&:@%ﬁg to the present

previ ous |t|ve|nt he tissue vvag
disclosure eu«u subjectesi tﬁgatt|$ﬁ,5thf\¢é%frth? 6P¥e $e 204 ForRAed to

various commercially available tissue products.

The first three samples made according to the present disclosure (Sample
Nos. 1, 2 and 3 in the table below) were made generally according to the process
described in Example 3 above.

Tissue web samples 4 through 7, on the other hand, were made generally
according to the process illustrated in Fig. 3. In order to adhere the tissue web to
a creping surface, which in this embodiment comprised a Yankee dryer, additive
compositions made according to the present disclosure were sprayed onto the
dryer prior to contacting the dryer with the web. Two-ply or three-ply tissue
products were produced. The samples were then subjected to various
standardized tests.
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% additive = (% xylene extractives - b) / mwhere: m=
sl ope of linear regression equation b = y-intercept of

WO pevears3segr essi on equati on A m ni mrum of two PCT/US2006/047785

measurenents were nade on each tissue sanple and the
arithnetic average was reported as the % additive
content. Dispersibility-Slosh Box Measurenents The

sl osh box used for the dynam c break-up of the sanples
consists of a 14"W18"Dx12"H plastic box constructed
fromO.5" thick Plexiglas with a tightlyfitting Iid.

The BAialif SofuRbdrBit INEQK) pif Wb diSp6isddah banlipe 030
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wat er solution, on the other hand, contains about 6.7
therfrenish-prier 19 heReadbeX and 2 1.5 ppm A" with a total

ﬁ;s 3 OAWU? Ebgd% élfca'ﬁyplus Eamwnmdraﬁt ER) puddavailable from
rdness of a t 3.
R e AR g2 oA U, AR e FRR, A ARPror so
kmgamé%gt ab@mtm wméustermy{ag abost soardegubammhrennea afpeEHWK

S a sol uti.on o
BaRaes T FRnlpses, oo P ATt g s Eai R, Autkd o apout 3%
égﬁ&?stéﬁdyﬂTI@Ef-WVK kwuﬁmﬁberp repriesept thedwol ager tatyars elibet3-layered

squar r re o

b e PR AR SRR Pt Ml bR oG ot o
tReatolieighe t he recorded val ues. Sanpl e which do not

e TR AT BBl b, Sgsonea s

mmﬁien@dmﬁwm lsspz&fb&ubl e in that soak solution by
this ﬁggfgug%?bg % fhod-n é‘b%cﬁ?ﬁ%@e%ts V;,J/%ré ﬁﬁiﬂ)%dsta'mé ®8adbox at a

wer e resent I SC osure and
sohgisehey of abaut 0.4 st Pokl:d"b@ai‘s frogn aaely machineschasg were sent

B}fg‘gagsgpg%%ﬂién? Wh@ééﬂ) Xt g@glselayél%ﬂ‘l%sue structure.

I'rs ree sanpl es na accor
The fibceswere depod;ltmlmﬁo (cs’gﬁpm @ Crescent Former, 3|m|%r to the process
illustrated in Fig. 3.

The wet sheet, about 10-20% consistency, was adhered to a Yankee dryer,
traveling at about 2500 fpm, (750 mpm) through a nip via a pressure roll. The
consistency of the wet sheet after the pressure roll nip (post-pressure roll
consistency or PPRC) was approximately 40%. The wet sheet adhered to the
Yankee dryer due to the additive composition that is applied to the dryer surface.
Spray booms situated underneath the Yankee dryer sprayed the additive
composition, described in the prisent disclosure, onto the dryer surface at an
addition leve! of 100 to 600 mg/rn?.
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Nos. 1, 2 and 3 in the table bel ow) were nade

generally according to the process described in
waEx@mprssa@ above. Tissue web sanpl es 4 t hr oughP@T/USI006/047785

t he other hand, were made generally according to the

process illustrated in Fig. 3. In order to adhere the

tissue web to a creping surface, which in this

enbodi ment conprised a Yankee dryer, additive

conpositions made according to the present disclosure

were sprayed onto the dryer prior to contacting the

dry e Wbledtthe \fégfroﬁé‘&éé_lﬂﬁﬁingrcohmrﬁﬁatéd/by tresadditive
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consi stency, at acgout 100 degrees Fahrenheit. The EHWK
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subs eTnatdve icbiipedition thaowas applieshts Sawpiss 4 heughfand
pul p, fibe represent the two outer |ayers of the
tﬁ-sfe&\/'élaécf‘[’ﬁ‘?‘g%ue structure. The EHVK | ayers
contributed approxi mately 66% of the final sheet
wei ght—-rue—ki-egrars—IAVERME(C)—6500per—metTic Ton
of wood fi berroywis added to the f (RispirsraAgsrti or t o tOf§eersing Agent
headbox. I R@ospipkmntrkieber s from t he machine chests \genedwt%
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Pul p fibers fgam each nmachi ne cherimAgerEssent t hr ough®®
separate manifolds in the headbox to create a
3-layered tjissue structur '
onto a Rd¥Merin a Crescent Forner, sinmlar to the ]
pr ocessParticle Poly-  Solds pH  Viscosity Temp RPM  Spindle

size (um) dispersity (wt.%) (cp) (oC)
0.71 2.12 400 11.3 448 22.1 50 RV3

DOWICIL™ 75 antimicrobial, which is a preservative with the active
composition of 96% cis 1-(3-chloroallyl)-3,5,7-triaza-1-azoniaadamantane
chloride(also known as Quaternium-15) obtained from The Dow Chemical
Company, was also present in each of the additive compositions.

The percent solids in solution for the different additive compositions was
varied to deliver 100 to 600 mg/m? spray coverage on the Yankee Dryer. Varying
the solids content in solution also varies the amount of solids incorporated into the
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illustrated in Fig. 3. The wet sheet, about 10-20%
consi stency, was adhered to a Yankee dryer, traveling
wa@rooahboisse 2500 fpm (750 npm through a nip viBCHUS2006/047785

pressure roll. The consistency of the wet sheet after

the pressure roll nip (post-pressure roll consistency

or PPRC) was approximtely 40% The wet sheet adhered

to the Yankee dryer due to the additive conposition

that is applied to the dryer surface. Spray boons
situated underneath the Yankee dryer sprayed the
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di spersibility of |less than about 2 mnutes, such as

| ess than about 1-1/2 m nutes, such as |ess than about
wawrnmsee As al so shown by the above table, sBePUSR06/047785

made according to the present disclosure had superi or

stick-slip characteristics. The stick-slip data is

al so graphically illustrated as Fig. 28. As shown,

sanpl es nmade according to the present disclosure had a

stick-slip of fromabout -0.007 to about 0.1 . More

particul arly, sanples nmade according to the present

di scl Qs 4hEwh 3Bode StheFanFhied niidelacdr@ihgttb e plesent disclosure

-0. 006, such as greater than about O.F@II of t%% -
hashgeedwaler absamRency ralns shshQWRLY the htprowey SakLest I
FArtiCias | dapies Rt aé@é?d\“ﬁg Qo e pFesEn Gidelosanphas anttizT of well
according to the present disclosure \ﬁre re%%bed ds. such as
RIAWIGR SRePNOReSHHb B DS UL 30 SPERRAT. SUER ZRAEORZD Speonds,
518X 0 $bdrdisS 1R XAcPany (o eherddinbleschaDam biST oflesswitsan about 2

applied to the first sanple in a relatively heavy
$HROMAB- and to a second sanmple in a relatively |ight

anounfn. additidtfd béikg dery ﬁat”gfilag;g&rstg/ﬁig,t tpath _eidzﬁdn sgm;btﬁ!d nade
conposition in an amount o . | .. Sanpl: -
SeETiRBco dhaPlasent 8RS RAKEH CoRANG M FBiRgdition had
@&ﬂﬂél% Qrégtﬁili@@m?ézcﬁeg&icsél Fagowﬁan&‘arqﬂ ghdyn,dhe sheples had a
ot her hand, contain e additiyv LLi W .
et S ab iyt RGeSy P Bl minues.
Sedreagldsy than bbeusamsinatenner as Sanple 4 was made in
Exanpl e No. 4 above, ter.the s I
one S,%}?@é?es%qw%ggﬁh%éﬁﬁy%t%% Sﬁ%%ghﬁ%ﬁ@ﬁg tg%e present
disawsurghad eapedar stickrstip chpeactdtisticsi rTte tishplip data is also
cont ai ni h ddit i v, C It '
Sy Mglod o8 Figy i REBRGwh, SirplRs a8 Syelg o the
plezent distloshreshad apstiek-slip of fdah aboet -ORT0tei ahast Of briviere
a_discontinuous film . r . ick-slio of
POl EPRRIeS ey eBSild , i PrREchy Hisgidbtre had a stckeslp o
gheitegthap eboot -0.0686 ssughl #s greateri than @beht0 addiaf ithe comparative
conpasi ti ' u ki 20 ight. As
SREmAIS, of e B fioe Hudh itk shpZilrperte 9
conposi ti on does not forExanmipte BocBnnect ed net work.
Inste L Hlate £QUBP@Rb 1t M biesehedRBlosaRt WBR prepared
surf ai’gysg%r&[%ﬁgg%%gﬁ L?%t&c?ﬁp@lﬁgg? gjtibéb§n separ gt e ar ean)r.EPa ‘
Bmitardo thépraceisatdeserijed ivExarppletNo. hahever In thiggexample, the
L§i . 1 @ thetirsnsarapd is afreldtiogly €amount

éﬁémggﬁgbﬁﬁgﬁﬁ¥f%g%%8E§§%ﬁh va;iatfgﬂs|to t he pyeggﬁ?
anddeai sevondysaneplpinatreledively ighhagoust BrRATHSYI9 SaTPle 1
Bniaitfe e aiifPed mpESash idn Bhvilnt b 2318% bl weight. Sample 1
was made similar to the manner in which Sample 1 was produced in Example No.
4 above. Sample 2, on the other hand, contained the additive composition in an
amount of about 1.2% by weight. Sample 2 was made generally in the same
manner as Sample 4 was made in Example No. 4 above.

After the samples were prepared, one surface of each sample was
photographed using a scanning electron microscope.

The first sample containing the additive composition in an amount of 23.8%
by weight is illustrated in Figs. 29 and 30. As shown, in this sample, the additive
composition forms a discontinuous film over the surface of the product.
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and scope of the present invention, which is nore

particularly set forth in the appended clains. In
w@ada7nissg it shoul d be understood that aspectBCDUS100€047785

various enbodi nents may be interchanged both in whole

or in part. Furthernore, those of ordinary skill in

the art will appreciate that the foregoing description

is by way of exanple only, and is not intended to

limt the invention so further described in such

appended clains What |Is Clainmed: 1. A tissue product

Coer:'1:'..&5451 21 é{ﬁ ﬁﬁj&hw?han Vardpidtbdradhs %'f e @eﬂﬂp@ containing

seco I Ssue web containin QLQE and t
theaadditva cbmnosﬁnbngn @t amountnf abeyt i zqu @d/v&gg s shown, a
r?@ggﬂg\f é ttgg R ditReSYmputifiditdééd Adt Bamihtdrbennected

Itive COTTEOSIII on CO

redaeiid bnsmdoﬂ@fadﬂ'w GURBPOSTHAN & nsﬂssmsggﬂb%wﬁ?%e gkihg product
rgg%%tfé’tg%rnd égga%t)été%% @%ﬁ R khe relatively Bswampuatltiowever, the

sue web having a first side and a
tseuepcbtmqﬂetlll bae atlptieean@ 5ot 88&'ai ni ng pul p fibers; an

addi tfh‘é%e%ﬂ'ﬁb? h%lﬁ?fa‘ﬁéﬁ@bna Nrahbﬂorfns chiheS)rdsentfmvmion may
ti ssue web

t de t L.
pctivash B haecH! QRN e S WERT R SFPALIELER the spirt
a?rmoééq%% dfThé fb%éérft%veﬁueﬁ whichds muetpamcmmgoeeu fortbrin the

nprising a nonfi brous
Emmﬁéﬁ @Jajmsbdgﬂnglogc Ftd;hBUISJotP?/ ﬁgggrnqudnﬁ%{ aﬁ%ects of the various
éﬂsaﬁmentémaﬁ fd meeiehangst Bbthan wiedie wedh partc IFairtietmore, those of

erein the additive ese
erdinary skilldn Bre atavil Pee{?&'%wgh%éh%??’ﬁg gogT Sﬁ%@ﬁ’n% by way of
SERHAE I BindNamoBiftended elimiittekmosstion so fiwthestdessribed in such
as |ess than 20% of the thickness of the web, such as
PRRENAEALRIMSY, of the thickness of the web. 4. A tissue
product as defined in claim1, 2 or 3, wherein the
addi tive conposition fornms a discontinuous filmon the
first side of the tissue web, the discontinuous film
conprises a polyner filmnetwork defining openings
sufficient for liquids to be absorbed by the tissue
web. 5. A tissue product as defined in claiml, 2, 3
or 4 , wherein the additive conposition conprises the
non-fi brous ol efin polynmer and wherein the olefin
pol ymer conprises an al pha-ol efin interpolynmer of
et hyl ene and at | east one conononer selected fromthe
group consisting of a C4 to C20 linear, branched or
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cyclic diene, vinyl acetate, and a conpound

represented by the fornula 1-!2C=CHR wherein Ris a Cl
W@ 200CBD5356 near, branched or cyclic al kyl groupP@r/Us20@E047785

to C2o0 aryl group, or the al pha-ol efin polyner

conprises a copolynmer of propylene wth at | east one

conononer selected fromthe group consisting of

ethylene, a C4 to C20 linear, branched or cyclic

di ene, and a conpound represented by the fornmula H

C=CHR, wherein Ris a G to C20 |inear, branched or

Wt i€ crhidd:group or a C Qo C20 aryl group.6. A
trssue product as defined in claiml1, 2, 3, 4 or 5,

wher el-n t Ha ligsie PIRAVCEBHMBERNBon conpri ses di spersi ng
agent. 7. AisdRSwWebMaRMica first sitRf ampbd seoond aide, the tissue web

wherein the di spersing agent c ri,.ses a carhaoxylic
GRTiEnTD RdpDarS anE RYBRyA Pk 28 FEER1Sr AP R o

ester, or an éahﬁiv@f:omr;fb@ﬁbﬂwbé@'ltaﬂi theeBsteside 8f the tissue web,
ti ssue. product defi.ned in cl

.as. .y im6 erein th
e pisalR rHBRsRon GABPIISES AeBIPUscoialih oMy 88 sipviene-
S4rpBugic #sd depolpridr] or mixiresGhersber ei n the di spersing
agent conp}_;\l ses thedgg%&hgl ene- car boxylic acid
copol §mer . ATESUAPIRAURLE“BPEiNG: as defined in claim 1,
2, 3 or 4,avbsueivebthwiradalifitst\stiecampasiecond siteytne issie web
a rﬂ] xture Ioff.the_ ol efin polyner and the
CAMPNNNMLLYRELS)| i ¢ aci d copol ymer, and wherein the
ol efi n pol ywradditivervngesiton presentunl thedfirsbside tof fheetigsue web,

i rREs e o 76 LSRR EE FE KR FeBrdPhod Hiief RIS Bompositon
ﬁﬁ@ﬁégﬁ appliettd medirshsidé aihe ablditiveccayhpsition ¢Ompribiegei mon-

e additive conposifi | . i
L P
30% bg. wei ghissud produdt iassiefinpd dnl sleimdsoniafwhergin the additive

| ai wher ei.n. t ¥ | i ,
S e AL B A P NESLe S L4588 e b i ar
amopint Essdhan 30 efitbe thickoessef the-wakh, Isyich BsHesethan 20% of the

- et hyl <1- e - IE] - c 1o ,
tidRieater i gRbeRien d¢ B tan 100 Y BRGncknuseh i e,
ti ssud. pr oduissue pleducied definedan slairo, 1, Rherr i whemei the additive
g@ﬂngpgltlgﬁtf&gng)g e OGu LR b? 1 flrst Bfese fm'ﬂa §9Sue web, the
rylic acid copolynmer ranges from about 1:10 to about .
dBrcontinuous fimtareprisgs @ Bolymesdilmdiatwetk defining prenings sufficient

FMIRURIS thDehbsbibedBGtfd Bsdieweb.

5. A tissue product as defined in claim 1, 2, 3 or 4, wherein the additive
composition comprises the non-fibrous olefin polymer and wherein the olefin
polymer comprises an alpha-olefin interpolymer of ethylene and at least one
comonomer selected from the group consisting of a C4 to Czp linear, branched or
cyclic diene, vinyl acetate, and a compound represented by the formula' H.C=CHR,
wherein R is a C4 to Cy linear, branched or cyclic alkyl group or a Cg to Cy aryl
group, or the alpha-olefin polymer comprises a copolymer of propylene with at
least one comonomer selected from the group consisting of ethylene, a C4 to Cz
linear, branched or cyclic diene, and a compound represented by the formula
H.C=CHR, wherein R is a C4 to Cy linear, branched or cyclic alkyl group or a Cs to
Cao aryl group.
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ol efin polynmer has a crystallinity, of |ess than about
50% 15. A tissue product as defined in claiml

W broogisse3 or 14, wherein the tissue web contBCTIESIIOE/PI778S
fibers in an amount of at |east about 80% by weight,
the tissue web having a bulk of at least 3 cc/g. 16. A
ti ssue product as defined in claim1l through 14 or 15,
wherein the olefin polynmer has a volune average
particle size of fromabout 0.1 mcron to about 5
mcrons prior to being incorporated into the tissue

veb. k. A A hissiepivideetisd dafinétein digieh 1N2C3,ad or 8, wherein the
wherein the additive conposition has, al so been applied
adslitiveccarBeesition FamPgpes ACliTRISng 3Bt wi t hout crepi ng
the sgconda gkéles ploBiuctad defined i cdine 6, aberelethendidpersing agent
claim?2, wherein the addjtive co ?siti n ha I%o .
qesaprises Famoxyliq aedsa sl ot BiGADIIE oY, AHiRORU oid ester, or a
mweb béjbé‘r%okﬂi@aédiabf%{ﬁrn, Lhe 3econd side of the tissue

eing creped affer the_additive .
been &ppl iR dissygproduct §‘S'Hgﬁ'b‘?‘gﬂh@?'"&g?%lgfgﬂééﬁ?HE%?{:\?'W agent
é%fﬁmwt féttiyhé&id_lg, V\/ni(r)ei n/the ti ssue web has a bul k
of greater than about C .. 20, At
defiried | A S Prodlict 36 gRTngd &g'i'g',‘ 6, R e EHberdi agent
doripiices Pl élhi/l@he-to@rm@ld hiyiantgihctdwlwdelli.tive conposi tion
conprjses an. uncre t hro - ai i . . -
(1 soulpr cAder et PREGId B SpRh " 2rPan an MBreft the additive
f&n?iﬁﬁéﬁ bﬁntphi_ezﬁdd?b('ture of the oleifinipmiyrhersacb the elbyleneccarboxylic

Q e first si of. e ti.ss '
3508 Cap BT g e s Ay porpleh HiBmdiifer of
éthydinecaret #n ahkepesan@&hefeititss addifive dootposii rthegcomprises a
m.1 through 20 or 2 1, wherein the first side of

cl ai
‘E"'ffgoﬁ'?s%dweb has a stick-slip of greater than about
- 0. 0111. 23A tidsteé psasughaediefined #) claihiintbrough € joai1@, wherein the

t he. h 21 ' i '
49681254 gbefen 7yt B el B 8 5B, . amoun
frooudbdut 0.1 suabo@d30% bynvedigbt. 0 to about 0.7. 24. A

5 S oA A L o S

throq 23, _ . I've conmposition! 1s .
porepeises an alpta-ole§s intemstymear afiethrlenatangr 2 SPBIONOMAT CQIPPrising

Bl TR P PR Bt 2 Pt pentne.
1-heptene, 1-hexene, 1-octene, 1-decene, or 1-dodecene.

13. A tissue product as defined in claim 10, wherein the weight ratio
between the olefin and the ethylene acrylic acid copolymer ranges from about 1:10
to about 10:1.

14. A tissue product as defined in claim 1 through 12 or 13, wherein the
olefin polymer has a crystallinity. of less than about 50%.

15. A tissue product as defined in claim 1 through 13 or 14, wherein the
tissue web contains pulp fibers in an amount of at least about 80% by weight, the
tissue web having a bulk of at least 3 cc/g.

16. A tissue product as defined in claim 1 through 14 or 15, wherein the
olefin polymer has a volume ave¢rage particle size of from about 0.1 micron to

about 5 microns prior to being incorporated into the tissue web.
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tissue web contains a tenporary wet strength agent.
26. A tissue product as defined in claim1l1 through 23
W@er0024753%kerein the tissue web contai ns a per nBCIENS2006047785
strength agent. 27. A tissue product as; defined in
claim11 through 25 or 26, wherein the product has a
di spersability of |l ess than about 2 mnutes. 28. A
ti ssue product as defined in claim1l through 25 or 27,
wherein the product as a HST value of |ess than about
100 seconds, such as |ess than about 30 seconds.29. A

o475 AR PGt Bap?. herth ihgtone

t he 0. A nethod for
cpnpadsitionchas alse beenmpptied to ﬁmqogdrsgde gbmeytpqweaqqeb without

addi ti,ve ion to a first side of a tissue web,
Cl¥R"Y lt'eesuéggﬂ%ggc%nprl sing pulp fibers, the addu

conpdsi t i éntissuepproduptpsdefined iprarisn B ‘@F?rﬁ"bm%@/‘t"’%n
etﬂbt%/o@g neh§sa£|g8)ﬁéencapt%ﬁbg ft& BROL YRS si@é ofthe tisse web according

and crepln Irst side of the ti
ta aqraimrn,gthslﬂe‘oaod sndeh@f thedissue webdiRing creRse %fgq{éﬁF r?é’dq]"e

A crepi ng surface. 3 1 A nmet hod
ft%%u@aél,\ﬁg%'lg gPhwh':?;do wherein the add

corrpd§ ti thlmp;ogggt as,defined inrclaig yﬁlér,oug J Q1§ Wherein the
RER Lok B peam haesoan 2200, o O
el ociled fA BRvumBraisLEs BEREIN oot sty b, wherein the

tls%[]@ Heb Bﬁé\%'ﬁﬂ)l hg BV hiiditive eBMpoyitib congaisatan anmteped
onpound represent ed by the fornmula HAC=CHR, wherein R
th@l&h@'fﬁﬂe@?@q i near, branched or cyclic al kyl group

or a4 to Lalsi PFoc{ichHQ defified heclainphahaughi 19 poR@.meherein the
conprises a Copo

asiibiroTPSUHEG 8 TEPOANIE & ble'eféﬁnﬁ'SFs‘%%ﬁ% fig3le 8B in 2

;?étfé)fh einR. patterd cofprdthd 4 retivulatéd pattémdoma pattetn of discrete
di ene, and a conpound represented by the fornul a
R, wherein Ris a G to C20 linear, branched or
cycl iz al kxltisgn® ppoduct asdefinediOclamy 1 tgrcmgh 2hor 21, wherein the

P CpoP T Hee igoin velimasd R grdter fiars BB B2

CO”’DQ@ es A ti@@ﬂibwqfdluw asdlefined irs allaim df thgougdy Bbry RRcwherein the
oxylic.acid este

%féf Ei'dSﬁfg ?8? %Wesﬁ}ﬂ? ntzékcéll %fxff}?rljgabggf copg? éﬁ%?t%? such

a< frofn aﬁﬁlhtaﬂtcﬁabaiﬁfo Ted in claim30 or 3 1, wherein

the aﬂg'“ KGisSERASH0dt 98 definbhir? LiohAD fh‘?&:g{fﬁb%@ﬁthrough 23,

crepi e first si the 1issue
wherein the additive compositioniis present on the tissue web in an amount greater

than 0% but less than about 2% by weight.

25. A tissue product as defined in claim 1 through 23 or 24, wherein the
tissue web contains a temporary wet strength agent.

26. A tissue product as:defined in claim 1 through 23 or 24, wherein the
tissue web contains a permanent wet strength agent.

27. A tissue product as defined in claim 1 through 25 or 26, wherein the
product has a dispersability of less than about 2 minutes.

28. A tissue product as defined in claim 1 through 25 or 27, wherein the
product as a HST value of less than about 100 seconds, such as less than about
30 seconds.
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web is then contacted with the creping surface in

order to apply the additive conposition to the first
w@r@e/onf3se he ti ssue web and to adhere the ti sSPET/VAID04/G17785

the creping surface. 33. A nethod as defined in claim

30 or 31, wherein the additive conposition is applied

to the first side of the tissue web according to a

pattern, once the additive conposition has been

applied to the first side of the tissue web, the

ti ssue web being adhered to the creping surface.34. A

sheeE I kggs%g%dﬁﬂ'%dléﬂd&h 21fiRsE2 WED3 CRAERIIMtHEproduct is

ceIIu osi ers ase me conprising a
shpstaotiallyadinyl ed web, a coform web, or an airlaid web;

and 3 dads& hieYfoERTPRSAIdiRy 1 BESSE Broduitt thmphismg: eb,

t he Itive COfT'pOSItIOI’] conpri st ng a_non-fi

ol ef i n polpRbing an agdditlyrcRERCSHINNGI 3 freheide %@@?%\veb the
tlgéu@%gﬁoﬁﬁprﬁﬁﬁé 8afp Mts Wﬂéra‘%!dl‘tlv*e'"t%rﬁgbwﬁod bdﬁﬁpﬁsmdta:hon-

reat er than about th f:
fibraststolefir @omu ap elkylgee-cagexylic epla.qﬂ%?h/mw fin OF B1i¥fuf§fthereo

apddi tive conposition conprises the non-fibrous ol efin
pol ymer and wherein the olefin mer cor@r se

21 pha ol GEFePnGLE Bt pierolghe dehys ERE astPHIPS RERES.jhg additive

cOfPY3 ﬂnﬂacﬁ%rﬁ@b @tfs%gmﬂdbeto%éldzlﬁemrigsuﬂhcag of a C4
to C20 |inear

h I
acet axle, ﬁme&hg{l)gggg aet? %c h ew‘l‘n%?pe r‘t'n Igrée Pé?'ﬂu? gomposmon
cHﬁﬁlr‘rQ@B tPﬁ‘b@éfﬁ’i ;svolwes amcﬂvhén@erﬂrfb blefir polynheracurhprisesran alpha-
clic a r ou a
oéq:fﬂhlgltq{pg%ynp\erﬁﬂeﬁ f,-n% @H‘E%t Le@ss% &Sﬁvﬁég&pﬁel%ma Bm the
dt?%@&bbﬁﬁgtlﬁ‘{g bhadt, Gag%]tchné?ﬁ beamsheaivar cysbit digne] vinybacetate, and a
e group consis of e ene
Oﬂ'm?g’rﬁ@cfgﬂeﬁg?é bygﬁ‘%ﬁ mu § gg%%}ﬁ %é%?%sen fgczo linear,
Brinéhesd éﬂwﬁllbaallkja@?&kﬂRor mrteloko Rrylgrausi orttbe @tha- olef in polymer

| i near, branche i ¢ alk

quﬁscﬁjﬁopgﬁ%meﬁ\ogﬂ I«smek mb%(k)!?%cfg'qe %é Inne dér%e@ﬁed from
thé @rm;ﬁéorf\yibﬁngabremlymr@ddlm toeCndinpas ibranchesbepeycie sligpe, and a
m xture, of the. o Q.

mq% &5?%%3@? tﬁ% pE)_\ émg)rﬁﬁ%ge%eﬁe'? a Chto Cgyp linear,
kraathed potyctieralieyguours esa&hs torﬁzalandlgym apd w&qngneth@ additive

%ﬂpwqﬁéﬁjor&%eir cggngpa{ cg: &40 % g?lg?éd'& %ge%et b?ﬁung agent

cwrnpiusés asarbaiyliedcidn acslaalqiﬁaza,rbwnéqc@qrd tehearhg@uylic awd ester, a
ﬂite g @Pg?/ﬁ S8 {i'ee}t?ec'r r 3h SHF i 8aA5Diic 886 cupslyRhdr.

32. A method as defined in claim 30 or 31, wherein the additive
composition is first applied to the creping surface and the first side of the tissue
web is then contacted with the creping surface in order to apply the additive
composition to the first side of the tissue web and to adhere the tissue web to the
creping surface.

33. A method as defined in claim 30 or 31, wherein the additive
composition is applied to the first side of the tissue web according to a pattern,
once the additive composition has been applied to the first side of the tissue web,

the tissue web being adhered to the creping surface.
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conprises a carboxylic acid, a salt of a carboxylic
acid, a carboxylic acid ester, or a salt of a
W@ 200003356 ¢ aci d ester. PCT/US2006/047785

34. A sheet-like product comprising:

a base web containing cellulosic fibers, the base web comprising a
hydroentangled web, a coform web, or an airlaid web; and

an additive composition present on the base web, the additive
composition comprising a non-fibrous olefin polymer, an ethylene-carboxylic acid
copolymer, or mixtures thereof and wherein the sheet-like product has a bulk of
greater than about 3 cc/g.

35. A sheet-like product as defined in claim 34, wherein the additive
composition comprises the non-fibrous olefin polymer and wherein the olefin
polymer comprises an alpha-olefin interpolymer of ethylene and at least one
comonomer selected from the group consisting of a C4 to Cyo linear, branched or
cyclic diene, viny! acetate, and a compound represented by the formula H,C=CHR,
wherein R is a C to Cx linear, branched or cyclic alkyl group or a Ce to Czo aryl
group, or the alpha-olefin polymer comprises a copolymer of propylene with at
least one comonomer selected from the group consisting of ethylene, a C410 C2o
linear, branched or cyclic diene, and a compound represented by the formula
H,C=CHR, wherein R is a C1 to Cy linear, branched or cyclic alkyl group or a Cg to
Coo aryl group.

36. A sheet-like product as defined in claim 34, wherein the additive
composition comprises a mixture of the olefin polymer and the ethylene-carboxylic
acid copolymer, and wherein the olefin polymer comprises an interpolymer of
ethylene and an alkene, and wherein the additive composition further comprises a
carboxylic acid.

37. A sheet-like product as defined in claim 34, wherein the additive
composition comprises a dispersing agent and wherein the dispersing agent
comprises a carboxylic acid, a salt of a carboxylic acid, a carboxylic acid ester, ora
salt of a carboxylic acid ester.
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