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| may be iwold@~fsgr m of either paper or synthetic nonwovens.pdpASSs§E¥dRIND OF
THE | NVENTI ON Wet strength is a desirable attribute of many di sposabl epaper

products, that nust maintain their integrjty for an extended period of tine
when wetted during their intended use. Such products in(TI ude tmmmlmmmmn"m““
facial tissue, paper towels, and sone of the components '!of dia

adult incontinents, fem nine_hyai ene produc such as_sanitary napkbenss
pantiliners and tanpons, anM%QQ%BI&#U%SQB%T%@nS have been used or

di scl osed as being useful for providing wet strength to paper F
conponents thereof. Certain of these wet strength additives hwﬁﬂmﬂmﬂmmm
in paper products with permanent wet strength, i.e., paper which h@H-

pl aced i n an aqueous nedi umret %i[éﬁ) BFSllf_BES Ixil'ﬁblxporti on of its initial
wet strength over tine. Exenpla pe ig](c:\.lgude

ur ea- f or mal dehydﬁleﬁéggm?invéﬁﬁhﬁ‘mm&'{ bR AYAES F}tﬁ%lh{?és e fibroy tures

pol yam de- epi chl or rin resins. SUc resins ex [ ijm we Sts o engt h
decay, evermdypetipthefporaseficither pppas ot Bothetinpanwovesswever , per manent wet
strength in paper products is often an unnecessary and undesirabl e

property. Indeed, due to theppeKGRMAINDGEITIE NEVEXNIGN such products, or
conponents thereof, paper products are generally di sposed of after brief

pﬁri o]gs of use iWEtOStl'oﬂleﬂfiHal degirﬂgé ﬁ&fiﬁit@l’hos ,maalyo:lispsbuwe P ﬂlpfddﬁct@,ﬁllﬂat must
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and di sposal .de operties.of the prese r [n.particul ar
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guantities of aqueqgus liquids. It I's therefore an object.of this invention
to provide aPP'Béﬁ%&b QO ArPIYIDE, Parer rPERJl"&'Fé’?"F fhaaving goof) 1Y “"Ei“f"'hé‘i"""ﬁﬁ‘pg ithased
or synt het idecayosiggificsasly bbatinferhave bken siggested. Foe asdmple, vhriats gpgroaetiassugdestad
subj ected to aqueous body fluids, but which decay rapidlly in ! the presence
of excess anmounts of water encountered during disposal. |These structures
may be in the formof a paper product such as toilet tissue, facial tissue,
tissue towels and the like, or they may be used as a component in personal
products, such as absorbent article topsheets, backsheet[s and the |iKke.
SUMMVARY COF THE | NVENTI ON The present invention relates to flushable fibrous
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According to one aspect of the present invention, there‘rs provrded a
flushabl e fibrous structure having an in-use wet tensil e@?{t

| east' about 100 g/in. and a disposable wet tensile stren?tt% no? m)re

t han aboutwag?)g.hs@ wherein said flushable fibrous structur q,cq@rggghg(%
fibers, a sal and a polyner. i According to anot her aspect t he present
i nvention , there is provided a flushable, fibrous structure conprising -
fibers, a salt, and a polymer which is thée condensation product derived
fromreacting poryvr nyl al cohol and one or nore substit ted or
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| NVENTI ON It1ons used herel use wet tensile
strengt h" neans It isdharefpes; qneobmcr efdishinggntign fq proyide flushablerfilrens structuren e d
sl ng an efdal s0aier HARSbhR 0P SyheiRSndis0dns 154 Brévidd) it s s  even
section, Ie of t st ut%re naﬁ eens ked in 5% so
sulfate s OPV F'? § J?Cé tp aqueons body . UQ%C ut which decay rap y m:the presence 0 excess
amounts of water encountered during disposal. These structures may be in the form of a paper

product such as toilet tissue, facial tissue, tissue towels and the like, or they may be used as a
component in personal products, such as absorbent article topsheets, backsheets and the like.

SUMMARY OF THE INVENTION

The present invention relates to flushable fibrous structures having an in-use wet tensile
strength of at least about 100 g/in. and a disposal wet tensile strength oé not more than about 30
g/in. The invention specifically relates to flushable fibrous structures compnsmg a binder which
comprises a polymer and a salt to provide the desired in-use and disposal wet strength
characteristics. The polymer, when used in conjunction with the salt, is relatively insoluble in
aqueous fluids encountered in use, but is soluble in the presence of exlcess water, such as that
encountered in a typical sanitary disposal system. The invention fur\ther relates to products
consisting of (e.g., tissue products such as facial and toilet tissue) or cox{1prising (e.g., absorbent

|
articles) the flushable fibrous structures, as well as methods for making the fibrous structures.



As used herein, the term"disposal wet tensile" neans the tensile strength
of a fibrous structure, as neasured using an electronic tensile tester as
described in the Test Methods section, after a sanple of the¢ MAYUcHdre has
been soaked in excess distilled water for 15 seconds at 23C. 1Il. Flushable
Fi brous Structures The present invention relates to flushable fibrous
structures having an in-use wet tensile strength of at |east about 100
g/in., preferably at |east about 200 g/ing2g and nore preferably at | east

rongih of noi raPTORRLS on bFRChOHE RHsER RIRoR, (oRDE BRI AERBRGD, o

g/ in. Tensil fibrBus etngdtire haviag mpds-use dettensiiedstregngthooftdt éegst atomd d 0@ g/is.endfaor t h

in the Test t hod, sect.ion bel o Preferr linal r i hese
{1 ushabl o f 1 DEBSREPIS Fettpile Stafiln ot BB BIEG i, BB s b e EREfeB Aok

t hese pr ef er figrdus strustirercempeisepiibes® o sditeasd apdlymebi nder nmaterial, where the
bi nder material conprises a polyner and a salt. A. Binder Conposition In

one preferred enbodi ment of the present invention, the birder conponent of
t he fibrous struchocedingowpancteer assext tofathd preserttoimeemtioat i tberepisodrovidedf a

pol yvi nyl al gohol, (hereafter. referred. to.as "PVA" nd on r e .
BUbat i ot ed Deronsy BBRR aiEiS GteiRinnois. arant B8hacRBufer iy e e
a pol yvi nyl ebdrizhestiono peadeicldefived efrane dretactiiye pelyningls atcohBVAAY) onéodry wary |

al cohol s useful .in ki ng, t.he P for this preferred binder are well known
in the texti P%bs&hﬁeﬁ’p‘&ﬁgsﬁt{@?d maﬁﬂew&ﬁ able commercially froma
variety of sources. These al cohols are manufactured by first polynerizing
vinyl acetate, followed b rol ysis of .the acetate grou 0. a I
groups. The com*reﬁ&?aﬁmar dgé%gf %{?ﬁc\/gwh? rPra%ed\&e'Qv |oﬁbf?@ rllszéfoﬂ@%d a
(i.e., nol ecfilishablsibybus) stactlirel egmprdsingf fikeysiraodatts asd polymeriwhich isttheber of
acetate groups that are converted to hydroxyl .gro pfc)@ For . exanpl e,
commer ci al gfenslegsationmyadugt derived fromr *ﬁ@('%@'g""&aé holdyav gree of of
about 88% t onjdioySis PAYF 0LoAdEIREANIEE oPat 18 BBbNTI5Y: hid @ ©RE Br Aford Sibstituted
Preferred functionalized p Izrrers u;seéul H‘Iafg t he rg%gnt |?ven ion are those
where the PV WRsubstitdled (e aidetiydes; where 9905@'&( Sed JaMiNesi s of at

| east about 8&fdens@tion d¥fRhEAIIM 8% to ab3uti20%\8f dMRyCHbdds Sithe 4tarting

PcTl us9snso78 at, Ieiask‘I a(Bout 97% still nore preferably'at | east about 98%
and nost pr eP@VURYIPICPO Bast about 99% In addition, preferred
functionalized polyners are those where at | east about 8% of the hydroxyl
groups of the stafc¢argingtnagaie anetbendspestiof the peespatdnantion,thererie prymadw | |
have from ab t 9 - td ' talized,
nore prefer ag ;ba }egﬁr%%%%c%gg%ﬁﬁ%%%%lﬁﬁd éI};‘gt’ Ei{&gifp%mﬁh?a%g{ful in
the present Bivdwieiassordingdofeymul@ll d be acetalized to such a degree that
the cloud point of the PVAA (as determned turbidinetrically by nmeasuring a
change in light transmttance) is 5{% t h e atyre of tap water
(i.e. greater than about 25C) and :}! gﬁzes x lﬁ%ﬁ%lﬂjl on of salts. In
addition, in order for the PVAA to be conve i_g@tly synt hesi zed, it is
useful that its cloud point be at |east abo C aboVe=tPe cond@hsation
reaction tenperature, preferably from ahgut 13 to about; 5C above the
condensation reaction tenperature. This R=No facilithte honbgeneous
reaction conditions during fornmation of theélPVAA. The skilled artisan wll
recogni ze that the |l evel of acetalization of the starting PVA to arrive at
a PVAA funct wheelin @¢digpei:ymer that will provide the desired in-use wet
strength is {blatg .to the degree of hydrolysis of the starting PVA the
nol ecul ar we SH'['SB 'the starting PVA the al dehyde starting naterial, etc.
In general, )R antiRérard indspenddatiyngelectad frant hydrdgendedr@eCohilkg ahdl i zat i on
needed incrz{a@e§1 as .t Qe degree of hydrolysis of the PVAstarting materi al

i ncreases. YheRi¥ifi2d her things bei ng constant, as the mol ecul ar wei ght
of the PVA sfipRtisrtl(RH(RP) aheierRY aralRSaretiduizpiendertly selsrteddom hpdregem i@yt-Bs

i ncreases. Thlg det rr’ri'_nati on of the degree of acetalization of a given
starting PvAAKY PN Phe desired in-use wet tensile strength is a matter
of routine egipR? isvEdECHER),FNRYIR")s Wheteexlis drom 2 tnatzoutl 4vind RyenddR'carat ed i n

part by the end-use of th odyct,. as A s.discussed pbelow. Preferably, the
PVA starti ng'"aﬁ?eé}dﬁgﬁy W'?‘ﬁe‘ﬂﬁvﬂyﬂmﬁ?@r 686 ﬁ%yleﬁmea'fypmei,ght of at |east
about 80 kg/nol, nore preferably at | east about 160 kg/nol. In general, the
hi gher the average nol ecul ar wei ght of the polyner, the greater the in-use
wet strength of the corresponding fibrous substrate conprising the binder.
The skilled artisan will recognize that the nol ecul ar wei ght of the
starting PVA effects its viscosity (higher nol ecul ar ;wei ght provides

hi gher viscosity PVA), and that |ower viscosity PVA w | II be easier to
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PCT/ US98/ 25078 carbon atonms. Specific non-limting exangles of al dehydes
particularly suitable for reaction with the PVA startlng naterlal are
acet al dehyde, propi onal dehyde, butyral dehyde, and ntxtur%a,ﬂ
Particularly preferred is where the al dehyde i s propi onal dehyde and/or
but yral dehyde, nost preferably butyral dehyde. In general, the PVAA

mat eri als useful herein can be prepared by, reacting a cdnnerC|aI grade of
PVA (e.g., Airvol 350 or Airvol 165, avalﬁgble fromAir Products

Al l entown, PA) and al dehyde i Ry S i £ : perature of
about; 20C and at a pH of approx Representat &xanpl es for
preparing PVAA s useful herein are set forth below in Section VI. Another
preferred class o ﬁ%ﬁ;

structures are hoﬁgggi%%@Psggﬁﬁm%%gg?géﬁﬁiy |ve @@ﬁﬂ%@?ﬁ?ggﬁtryhéﬁhﬁ
nmonomer s. Thewleawaylto mare cte@mesaovsthammtr@ct@o@éttm sagitany rtan&mf ol | owi ng
general formula (1) HE CH2-CH-CH2-CIH~-H CR N R3 ~2 wherein (a) X is >_
1; (b) yis > 0; (c) RlL and R2 are independently sel ected from hydrogen
and Cl-C6 al kyl (preferably at |l east one of R1 or R2 is other than

hydr ogen, nore preferably RL 1 is hydrogen and R2 is Cl1-C3 al kyl, stil

nore preferably RL is hydrogen and R2 is nethyl ethyl, isopropyl or
n-propyl); and (d) when y is ~ 1, (i) R3is -N(R4)(RS), where R4 and RS are
i ndependent|ly selected from hydrogen, C 1C6 al kyl and aryl (preferably R4
is hydrogen or C 1-C4 alkyl and RSis C 1-C4 alkyl, nore preferably R4 is
hydrogen or C3-C4 alkyl and RSis C3-C4 alkyl); or (ii) R3is

-0 (-CH2-)z-N(R6XR7), where z is from2 to about 4 (preferably 2 or 3, nopst
preferably 2) and R6 and R7 are independently sel ected from hydrogen, C
1-C6 alkyl, and aryl (preferably R6 is hydrogen or C 1-C3 alkyl and R7 is C
1-C3 al kyl, nore preferably R6 is C1-C3 alkyl and R7 is C1-C3 alkyl). In

t hose i nstances where R6 and R7 are both al kyl groups, the resulting
tertiary amne will be cationic at neutral pH and the polymer wll
therefore be readily adsorbed to cell ul ose, 2 4 MAY 2002 WD 99/ 27186 -6
PCTNS98/ 25078 owing to ionic bonding with the anionic carboxyl groups of
cel lul ose. As such, polyners of this class nay be added to the wet-end of

t he paper nmaking process, rather than as a separate step after substrate
formation. Preferably, the polyacrylam de polymer or copolyner will have an
average nol ecul ar wei ght of at |east about 50 kg/nol, nore preferably at

| east about 100 kg/nmol, still nore preferably at |east about 200 kg/nol. In
general , the hono- and co-polyners derived from acryl am cdes are prepared
by free radical polynerization followng a nethod simlar to that described
i nMacronol ecul es 1992, 25, 5353-5361, which is incorporated by reference
herein. In order to obtain high nolecular wei ght polyner, however, it is
necessary to replace dioxane with t-butanol as the solvent. Representative
exanpl es for preparing pol yacryl am de hono- and co-pol yners useful herein
are set forth belowin Section VI. In addition to the polyner, the binder
conponent of the present invention conprises an appropriate salt that
prevents the swelling and/or dissolution of the polynmer in the presence of
relatively small |evels of water or aqueous based fluids, such as is
encount ered when used as tissue products or conponents in absorbent
articles. It is this ability to resist swelling in the presence of |ow
water |evels that provides in-use wet strength to the fibrous structures of
the present invention. Salts useful herein include those conprising
nonoval ent cations (e.g., Li+, Na+, K+), divalent cations (e.g., M+2,
Ca+2), and trivalent cations (e.g., Al+3 ). Preferred are salts conprising
nonoval ent or divalent cations. Preferred salts conprise anions such as
citrate, sulfate, chloride, fluoride, bromde, thiosulfate, phosphate,
nitrate, acetate, carbonate, and bicarbonate. Preferred salts include, but
are not limted to, sodiumcitrate, potassiumcitrate, sodiumsulfate,

pot assi um sul fate, magnesi um sul fate, cal cium sul fate, sodi um phosphate,
pot assi um phosphate, and magnesium chloride. Particularly preferred Salts

i ncl ude potassiumcitrate and sodi um sul fate. Because tﬂe | evel of salt
utilized directly effects the in-use wet; strength of the binder, the |evel
of salt required for a given fibrous structure of the present |nvention
will be dictated in part by the end-use of the product conprising the
fibrous structure. That is, where relatively lowin-use wet tensile is
required, such as for toilet tissue, relatively lows |evels of salt nay be
required. Conversely, where high in-use wet tensile is required, such as
for a topsheet in an absorbent article, relatlvely hlgher salt Ievels may
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2 4 MAY 2002 WD 99127186 PCT/ US98/ 25078 Fi bers of diverise natural origin
.are applicable to the invention. digested cellulose fibers fggmpof20ugod
(derived fromconiferous trees), hardwood (derived from deci duous trees) or
cotton |iRL8bsf@y be utilized. Fibers fromEsparto grass, peg@sssselsenP.
flax, and other I|ignaceous and cellul ose fiber sources may al so be utilized
as raw material in the invention. For regsons of cost, ease of manufacture
and di sposability, preferred fiber;! are"those derived from wood pul p
(i.e., cellulose fibers). Wen cellulose fibers are errpl\oyed t he opti num
source will dep od
pul ps wll be u? Wj |2;§9Qr&pgecpgiaq wgwm(gg%ee%ﬁﬁdplgﬁ?w&@ﬂgcﬁﬁea%&czg {:@An lX‘se\ggh
as Kraft (#.e., sulfate) and sulfite pul ps, as well as nechani caI puI ps

i ncl udi ng, for exanpl e, groundwood, thernonmechanical pulp (i.e., TMP) and
cheni t her nonechani cal pubDBTAILED DESTERBTIO THEENYERITEA¢hed, partially

bl eached and unbl eached fi bers are useful herein. It may frequently be
desired tolutil iDefinkibssached pul p for its superior brightness and consumer
appeal . For proguc Japer tis ..ovvels d tes for
di apers, sani ta(r;‘y ﬁgd |r%g fig t{) ' ‘ggtutgnsdg%ﬁgﬁh anfa{‘rq 'E)ssl ﬁ ﬁ?’ a‘per
product s, ﬁbrousstesplee; raamlegsumd ersleg ae dlecteonis tensile eesfer madescrfbred) m thoTeshdfethods

sof twood PlleRofl el @ skt RY HE U £y COREAH 89 SlifufiSou e iSR! 2 1 1
the present | nvention are er erived Trom recycl ed paper,

cont ai n anfpimitesat 23°6f t he above categories as well as ot her non- f| br ous

materials such ag udd rl.eeélﬁ 1O ErA MARFbHEwetUaRTlet raeénecmé tehtit %tr&rﬁ@h 6 4 gbraad

paper maki ng ocess e fibrous structures o se ention may
conpri se pF‘“t?gﬂ‘i%r%F‘ee‘%‘E" (Eing AP glegsronjedanse festey ??sdésqfi%ﬁ‘ftﬁ‘d fﬁi{ @EY‘S‘FS segtiom,
exanpl e, ghfega shihple bftha ssuctyre hisediebicsoakddyinexdess distitied SvateSSpﬂﬂhﬁcbx&lsﬁDiW(I’erl c
fibers useful herein include polyolefins, particularly polyethylenes,

poI ypropyl 8ne aRhislablediibnows Stnishwésng at | east one ol ef i nic constituent.
: Qther materi al %?#@&n@ﬁw&ﬁ@f?ﬁﬁt@sﬂ? ﬂuﬁ%@%ae%tm&wepﬁfmg RAPOR wh QY T S

thereof and con pi hations o oin sui tabl e as

fi brous pobtiengthiaf aprlepstrabayt 10@, g/lrns ersfarably atre QQQ e/@t mnégnomerefqr&'bae
st ruct ur esiedt abéi 300 smrenrrn addiHBR) teheOdRruba s hivet amsérweaerexstrwg&h §ﬁtfd€ m&h

bi nder (pol yrre conbi natjon Wt
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| eads to aadconddgdo thelygocedmps set Gathein aliel Test Methhd: sdetionrbelbw.a Pefieet neeeniaBifoi ng
the fibers nd e i th.t i i gher
i than a CBrea- %sen s{:&bg il bljgrrgsg gﬂlﬁ?ﬁaﬂf d?%cﬁﬁgd Eetaﬂ ﬁﬁ&g HB rglgx?etral ?ne@:
structures px@femeﬂr etnpneeseqqmprlrwféhm aod arbaylexbeatpmaépahewthp hinderynatérial gomiufriseseay s .
One i nport geiim&Skgakalt.Nowever, is that the polymer and the salt should be
added to the fibers separately That is, while the polynmer and salt may be
added si nul taneguslyg,ﬁd@o,ﬁ@mﬂod not be adm xed prior to introducti on to

the fibers. Thi |s d| t he lt's ahilit. itate t

o Tymer 11 the. Mphespistengt srkatiment o e préelioyislive. b RESE Bupedhcie B The
2002 WO 99ﬁmn,eﬁmcgreseeﬁpm%/sﬂsmahmdﬁﬁsbﬁmomr uﬁpalmxyl alcehal herangibr y
formed b e} r ses
yorcal 1y b3 pOAPEIBE dHinBleibRued Vﬂ‘r“?sm’sg‘é‘ﬂ?"g.érrcﬁ%% fiiep RS
(the slur rwmglsaﬂlqnd?rmrl\?eﬂwlweﬂeﬂ%@ﬂ qwcner@fw%oaersrapép" Mg furnish),

depOSI tl ng the ?J)IWIB}’I #ohbls REIHR lmaﬁmgutewm ?or%iQBre?e?re@bfn@éradi‘é RO EndvRY M Ng
Wre : tg%Four rinier wre) tgﬂttrn ersrrntoasheetedform

whi | e t he i the pextile and jpapes agwgé A 4"&1‘4 eﬂwmeeeu &9@& AR A isBHCeSTHEIE: ep
of setti ngaltdipisf ArberraﬁufaamdsiyeMtepblmérrnm"gaMnjaacmref ﬁnmqh by hgdrrbryws g thehe

fluid to drain and res i ng;l lﬁal nsﬁ) (F nous i r e ¢
(dei wat er i it 1359"" n%°e' \ﬁf"t“ﬁs Jg{& G SRRTEP 5 e§uch as &ty iS58
Dandy Rol | polgnerizatiet (i.et, maolédubar oveighthanel degeeg of thydrobysisd(i.. edleanlmbgpoﬁ axtald y

conpact ed gr% ;S’serﬁhtr %ggorl\ﬂrtg?tpﬁﬂ)?ikmy} Eﬁ% %2' ¥BP exant leC%HJH}n@x%fbg’# %&fﬁﬁv,& Lper s

by cont act ers w an ‘agueous medi um and
subst ant i aa\ra}lable howingydegee qférdﬂnqrvsrsroéanurr §8%o|t<bér0§e haping mvﬁef hydsglygiein
conmbi ned Wit tipged, bers |n the wet-end of the paper nmeking process (e.g.,
by addition to the paper furnish) or after the paper product is
substantially fBfefﬁ’&d(ﬁ-‘"‘é‘°“a“&FdaP?JY'§)E’ﬁd's%fH'd'F‘tq‘?)H‘)es"'“F rfwantrfrleﬂreﬂroedwhere the
enbodi ment pvAhgatéial 3o B acatalizetl has 5 adgkecT By drOIybis BLSL lvdst dbolit05%, inded grefefabBr t he
paper product is substantially fornmed, e.g., by spraying or printing. Thus,
treatnent of the paper or paper products with the polynmer may invol ve
spraying, printing or otherw se applying the polynmer to the fibers that
have been j substantially set in the preparation of the paper product,

e.g., by a wet laid process. The set fi bers are pref eral‘fly sprayed or
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-9 PCT/ US98/ 25078 the fibers of the furnish. In those enbodi nents where the
pol yner of the binder is cationic under the conditions for 2 4nihAvi 2092t he
pol ynmer and fibers the issue of. inconpatibility with the fibers may be
obvi at ed. e polymer is conbined with the fibers via
addi tion, e s ? solution wll preferably be added after tﬁﬁm@ﬁﬂsms
fi ber/pol ynmer blend his dried. Regardl ess, of whether the polyner is
conbined with the fibers via dry-end or Wt - end addition, the salt may be
added concurrent ly with (though separately) or sequenti al ly from pol yrrer

addi ti on. oA lcAN o4 ’Iﬁﬂtmc? ré Bx%l&é? leaﬁ?‘ggouft bR a% Rt g@?%b”fgt 2L

f or ned shee 1S a Ion1s hen rovr
fibrous st r39 ulneadgditionhprefsrred élmctltmwm padymery aee these where atsleastiolzout &ﬁe@fub«t y

used in the,fpkn @%ua SiQhd!bcaiRilg BV GR LIRS, | wttaegreeraw Bk PYAR will have

addi ti onal sol ven or congcent rat ed. Alternativel e polyner can
i sol at ed arféPm &by SrtacbeNt 208ne, the tarting %\Sﬁéw#roxgs gcetal \TRRFE PReTRrAkly drom
evaporat i orhbo.]{het@mo)ﬁfrm%can then later be used in a tenporary wet strength

conposi tion and |ed o fib or i rt|n e rar t strepgth

thereto. Such coﬁ%@s‘?“ﬂ“‘& ly ¥§ 'i“é% © PN )ﬁmﬁgl tb"n'g?g Sgo'ﬁg\lggé?ﬂmlg PHrhe

f f)r subst and d@tdeythdr the @loud rpgmt o€ tiEOPY AR (af ﬂereﬁmnabtuybndmewadaﬂy banf]b!a@rrrmg a
astici zer QL Rt

ﬁaki ng ad dIcthan 2 m ?shtgraé(fn {tz?nce %Eileri tﬁlu{ EI;:S‘\Ee r[%eta(ljag'gf 8;9 ngf’g |§ater tE?ne%{l Ch

aids). In aZSfﬁi)eéreir rsei#pemddwrtbntadditioeaf sadtst linsadam@o,nml orslhefbrbye BWAdyionbg

printing org ?@eﬁl?ehm r%g?tﬂ& i! | #09s H:Qe%lp%y ﬂ?rcrotuﬁ ﬁoﬂﬁ b%erg e4s? SbSut\* Eh tﬁwg Ry

conp03|t|on nor e erap rayl n 8 o provi
| evel s of |cﬁnmetwefeasmrmeer%tvreewgferﬁb%ﬁrwrl t § & ahouty %;awvwgcqqd@mn end

in a hands neﬁt.orpea@emwlms RIS ¢RARate AbRo@ABIH readfionDWniii®hs &l formationbi ned
with the ceé %e fibers is selected to provide a bal ance of I'n-use wet
tensile strt "ngY di sposal wet tensile strength, and optionally other
properties, inclTdiskiledatisai with@tbgnizzahsitisd lenél oﬂiatdnaltzhﬁomdsﬁ taetﬁnmg PvVzeto

Th d f
0 e et ot B A DEYAR'GRUSHRio bGPl b pEsO IS oA er iR O
about | S welagthtto e degree q@rherﬂ@babl of th«r etmtmadt)fA Ithevaodicular tweazlbbgf thwtamrgg ht
% of the pqiwmear&‘it?@éist%g{haeﬁ Atal. Meleads), Witn tth@nﬁrngrsmg c%TnEth'rﬁttHE 8eg ré';he

wet strength propertles br ous struc ure wl en on ItS en - use
(e.g., a tiddGetalization aeedsd '%F’?Pé??p@ﬁngﬁt degree f *trﬂ%rsee?& “‘ar?YéH%""“gTﬁ’é‘e“a‘
corrr)OSI t i Onndeensgl IAsrlsdr]gvnthrtﬁhd@@tlygmenn§coakthmmdht fholeCuilgd Welgﬁt dfaﬁa PA sirtidy t he

fibers for a. ti [ at. ffrcrent tion

the. pol yrer el Msepresape R VLo fg U e o e THE FSTRI it of i Brareorcr
that signi facetalivhtiowesf ssgivenstprting BV Adv edacipthd desimd tilhasebwat densde staang'rbns a matter
(interfiber of p&@lﬂ§ e ﬁn;eﬂtra{'?ld?or tl}mnleﬁ Qﬁlszull B wil edilthed if arpl(y ﬁ@ ﬂé{ -use of
applrcatron on con ent|on commer clal paper naking equiip

product i on the preducy agis discussedobgiesy- ai rdrying time (conventi onaI I y I ess than 4

m nutes), may n@e&"eltasrybere PYN RABARE marieNRi Rve tugwetd QriUleclu&YWe%hﬂéf Adast

strength to, de Y, 20 WO 99/ PCT/ 0
fibers and 3PP \éﬁc?ﬁ{j)‘?f’érm?fﬁy?“%@alﬁ%ﬁb eAst @byt lg‘ﬂ? ﬁluq't‘qhé&? éga""'age
desirabl e tmlemm deightt Guﬁgheypdgmdr aber@re‘ateﬂmlse tdqm;b vmtg;htngtleam the® caredsponding
catal yzed of th e
reatod wi t R & s ompndnd Meffdes; 1€ SRABS bR TecdehBl chll o Bouter -
wat er and/ ovelamwfdhmtartml RéAt effests mthscpsme\(eilgbq; molectilar- wsiahlv\ettovrdcsr bigherh.
Drying may Jrseoa&wm' | LG e SHREGE! BV Wil Be BARE Ko oeétgtr.tm b liRUAN
t enperat ures, e: e ran from about J§ C, for
time suffi diwert tinsaéwrseoélmﬁé ecm 6f thedpysntion tocﬁhwr&gf lt>y rremlyr rveght
constant waiv{is. The present invention is particularly adapted for paper

products, or conponents, of er ucts ich are to di spose
sewer systens. Bdigateg P, g‘?‘g‘“itgg \ﬁ&?‘s‘t‘ﬁ‘&'dalt ﬁ’&tp\?ﬁes & tenaln‘s
i nvention irsac&ﬂphthcalaitﬁtnmtéd dr wafdbattytemtza})goﬂdelma@uratrﬁxxtumbﬂd\rong mdrelsudhot

Iirritedto, L.Spos S

househol d, l‘%&%‘f}) e'&?ttﬁeeég eaﬁr ﬁ§£§6°‘ff“é§ 'f'stbSﬂﬁ%}S ﬁmf'{'é’?’;./t%g%peﬁ%prbgﬁcts
t hus incl udﬂkyﬂ sk aryl. p Rpeferably,cthe didelyydeais IaetunSubsmd,amrdtat stadighticheine, Apsper
Lowels, COMFerlelileke (" mehg & B o5 lth %ﬁ%&@%&%@&e&a e §16 4
artrcles Ir‘PC? ing sanitary napkins, pantiliners and tanpons ér apers,
adult incontinent articles and the Irke and topsheet add/ or backsheet
materials for such absorbent articles. Il1. Absorbent Articles As used
herein, the term "absorbent article" refers generally to devices used to
absorb and contain body exudates, and nore specifically refers to devices
whrch are pI aced agar nst or |n proxrmty to the body of the wear er to
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article, if any, into which fluid transport webs accordiing to the; present
-invention are incorporated, or utilized in conjunction wth, h@WAYn@OUZ
criticality or functional rel ati onshi p to the principles of the pr esent

i nventi on. weuse7esr anet ers, however, nust be consi dered al orecmiusds/ 25078
.intended fluid and int ended functi onal ity when determ ning appropriated web
configurations. Sanitary napkin 10 is illgstrated as having two surfaces,
first surface 10a, sonetinmes referred to as a vvearer-conltacting or facing
surface, a body-contacting or facing surface or "body sl;gface and second

surface 10bcarB&fTBbinETESpEcﬂfﬁcﬁﬁdirﬁmnhiﬁg&iarﬂpl@ﬁbf@ﬂ&hyﬁ@&bd?ﬁc rlycama@trérngacnon

surface, r surfac The ni t IS S

as vi ewed f?vbtﬂta‘?er?vé F‘th"gﬁf?‘t‘éwe Eﬁﬁ g %’f cﬁ"’bﬁ?’fdﬁc@t}felge%e’laﬁg EH’&EETSt 0
be worn adj deeof. Paoticutelypefyrraf is wheravba ridehyd? epropionaidehyde fralde biYnldehyde)e

sanitary na IG 2) is onthe opposite side and is

i nt ended to%kt%rﬁ]@aglg%mgﬂadgg d to the wearer's undergarnent when the

sani tary napkin Itlt)gqﬂsrahﬁteri’vf‘ﬂ?h@a@alnlstuatrfyl hezgik pan becprepased hyoreacting e commersial a

| ongi t udi nabraﬁ@ﬁlﬁ?z& '(@E Atrvol 356 3y WiRBSMEES @vaq'l%ﬂa $oll RR PrclaalctsTRﬁento%JnnPAg he

"longi tudindl", as used herein, refers to a line, axis or_direction [n

pl ane of t handsaldehyse yinnahRAYEOHD SPINEEN jat agtemwerfurg of abgMe @O%: tand (a8 ay pH of
appr oxi mat egp ra@'rﬁ&tb@b t R):prasem@ﬁ&d &dmpls F0€ preParily VARG Refdl Hidreifl Cird)Set IBAK €F
into Ieft a t .bo hal ves when the sanitary napkin 10 is worn. The
terms "tranSYEY ecB‘P“ ateral " as used herein, are interchangeabl e and
refer to a |ine, Aadthe pefetted elaks of polyimeh ulséfels;m/\th‘emlﬁdetrh@nmbme obfthet Fibrous
sani tary napgki eral rpe | ar | ongi.t udi I

di rection. I%f"ég"e% %Is]%hs?h&wggf] ?{oﬁg@@xgﬁl Fglrvgyntﬁop |agryi%' has Ogopeer?l p & y 20
which is demlyre@tsbayvetatseruwteetacoedi@ga@thﬁfotlwemgsmetrdrfym utee@ki n 10 i n which the
| ongi tudi nal edges (or "side edges") are deS|gnated 21 and the end i edges
(or "ends") are designated 22, FIG 1 s top pl view of a sanitary napkin
10 of the present inventi orHHrCHstHH B4+ :H state with portions of
the sanitary napkin being cut'away to fore cl y show t he construction of
the sanitary napkin 10 and with the(p;&ctl on _t.dje san| ry napkin 10 which
faces or contacts the wearer 10a orilented towards the v wer. As shown in
FIG 1, the sanitary napkin 10 coghrises a |iggtd pervious topsheet 12 which
is a fibrous structure of the prese invention, a liquid inpervious
backsheet 13 joined with the topshe 12, an absorbent core 14 positioned
bet ween the topsheet 12 and the backsheet 13, and a secondary topsheet or
acqui si ti onwhasgier 15 positioned between the topsheet 12 and the absorbent
core 14. To fapi}jstafe flushability of the entire napkin, it is preferred

t hat the other corrponents of the article also be conprised of flushable
materials. Théb s)atﬂ?t(ary napkin 10 preferably includes optional SI de fIaps

.0r "wings" 24c)t Rhtand@R@ akOIndestndnbly Reledtb® fromOliydfoge lahd Q%\f Y alkile

P bt/ Usos) 250iast Bt SrRISE RS "ﬁlé\‘ﬁm%ﬁﬂ%?ﬁmﬁ&?wwrﬁfreg § ﬁ%ﬁz tﬁenantg K 5%?3

the napkin in prOopé€s afkybistill mre/\iarefembprkwt sdtydrogert el Refe isrmethyd, qjlhyl,ttwp’rcrpghmr
soi ling and keepj P glseanganltary napkin secured to the wearer's panty. FIG
2 1S a cross- sec oRal” Wi ew of the sani tary napkin 10 taken along section
line 2-2 of FK& whenyis2dan be seen in FIG 2, the sanitary napkin 10
preferably incl uges3gg mhﬁﬁﬁy%eref@satnamme mae;;t'ﬁd&@yfsatct@d froh Ry dregdahne, -

sanitary napkin 10 to the und erg t.he wearer enmovahl e re

liners 27 cover th&ehlifdandarykipe %ﬁh&“fﬁéﬁ@swt%v%é@' R 'aﬁés‘%w@ﬁr om
sticking to a Surfaxi‘cﬁe %ﬁﬁblyﬂh‘hﬁ hiyivegey 1G3HC palkyliand ROfis @51€4u|k§lmcgarrrenlt
prior to use. t sur urface
o posi t oned  ad) deaht f-?*éﬁaﬁﬁﬁ?e?@awﬁveéé% PG 1 SPorl e B S e o
the fluid acqui si tlpmferhlziyar) ahé Roarr R?mreeuﬁbpmdemlyaaetepmd tfroilr bpdroges, Ccp-tﬁgheet

to the ach|S|t|on SUr f f7

15 is positioned a(?jk%:ah? a&?)?p é‘gﬁlgpd%r}eéfﬂce/rﬁlia{{’g @g}s)(e:g C|3e %‘?# %E Q{% face
14a of an absor bentmageprefesablyf R lS@]s@p&lb!d@ntlByeﬂrCIt%talk)’br omote fluid
transport fromthe acquisition |ayer t he absorbent core. The second
surface 14b of tlndhessdustasess whesn R® and 32 aprolath algrours; thegeaulting terHey jagine
preferably SACKW QHodi at hdwhl fI5 hndthe fpdBmet dall eHerdfbre Heaeddl@aéorted. to kéllulose,
addition to having a | ongitudi naI direction and a transverse direction, the
sanitary napkin 10 also has a "Z" direction or axis, whi'ch is the di recti on
proceedi ng downwardly through the topsheet 12 and into what ever fluid
storage | ayer or core 14 that nay be provided. The objective is to provide
a substantially continuous path between the topsheet 12 and the underlying
| ayer or Iayers of the absorbent artlcle here| n, such that fI Uld |s drawn
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hydrophil i c gradi ents, superabsorbent gradi ents or Iomej density or |ower
average basis wei ght acquisition zones; or may conprise ong pMAWRE02 ayers
or structures). The total absorbent capacity of the absorbent core, should,
however, Reo¢esHagéi ble with tie design |oading and the intepgdefisysissond the
absorbent article. Further, the size and absorbent capacity of the
absorbent core may be varied to accommodgte different uses such as

i ncontinent; pads, pantiliners, regular | sanitary napkins, or overnight
sani tary napkins, Exenplary absorbent structures for use as the absorbent

core in thewmge&%nk Hoﬂéﬁﬁ thheaahﬁm%a%sf}a%%ds@of»{’,e'ﬁulo?@tqs dien éﬁl)iyﬁ%gs drifis

i ssued Dec. 3, wanson et al
(original f')'a-"tsé'f‘ﬁy ‘@fr%ﬂﬁ‘f’%ﬂ’ i yeoend of ghespanes making W&*ﬁnr#@éwﬂ a§ @ seRARIT ISP ur g;
April 27, 3f93ubstiat. foledtion. N@ref&aﬁﬁﬂhéﬁ&yhé‘r?ldﬂnﬁhe%m&%r c&&ﬂ?mér&vﬁﬁfhve an

Ti | bur g; US Pat 2 1991 .t o, .Gsb at
No. 5,267, 9§P8F gg?lafaﬂ%e%ﬂ@‘% 98 43 B ! #%'BP‘S ‘mqry grefesably oo 265 aboyy 51984
i ssued Febkg/ﬁ:dl, stﬂ9ﬂ5retpnefhxablasahlemabzdutZO(l_k@noll ~at. No. 5, 460, 623 |ssued Cct .

24, 1995 E

24, 199 1O Ere Gl phori afeo SbmeierSed BanSET T, PR pE FRE, 1 ©
al .; U S. mdical paymaizatian &ngmg@uwhqnqoslmﬂasto tj!@ﬁgdﬁsqrtbeemromlesulwa?% No.
4,950, 264 3554841534, %'R:(HHQ 1&Brpﬁl'b€’édsﬁy %?eren%@%@remu I% or éi'tto O%Qm ﬁ:gﬁmlg&é%

i ssued to Wei'sman ef a . on ,

i ssued to Weightapslyraer Apwevsh ’Nﬂ%/“%ssam’g@greplfﬁ?j dE&?‘&pE&h tﬂ’&?‘éﬂ‘t aspphs| Sob&RY on
No. O 198 ﬁé’p?eseﬁtbteve%xaablef fobplepariigoyachytudide - b @FpdHh@b eéefid RerelndB6 1 n
t he nane Duelp ef he\; di scl osure of each of these docunents is

i ncor por at ¥HITEbE(oR ‘B)?e?t!é’f’erlence The backsheet 13 and the fibrous topsheet
12 are positi onkchddiljontethe polymer aieninder kampongnisafitheyreseatiiavéntion badynsfeae:i ng

theroto aniPrrataal o peVihe e BLORRL a0 CussdnE oPE pBl el e Db HDEE
wel | knownrelativelp smal tlevels@f \@i@@pla@leovmbassaélnslhes@ph asslsmndrmtcrqdwhmb\psﬁeet 12

nmay be | Set%dﬁéegroa&té Hﬁccﬁt{b%ﬁér@seﬂta&&[a&n%ﬂéa Elt'ifshthﬁta'Bﬁi’ty Y reRistUf g™ the
continuous | ayer of adhesjve, a patterned Yer of ﬁl ve or any array of

separate |PIR@Ece afgppayaterjpvels thatsprayides maise \)Vé‘f stma@sw'é% DRppHruGEEES ¢
found to bgesat inﬁénal@hOlSyltsalisefulT&érHihaﬁdlhtleEtﬂodb}bthszmfuiohe\Fal&ioﬂﬁiﬁﬂy(eOé St

VI nneapol | S8 o AL SRR THE. A0 ALY BRYEROBUES (ko LD BISTe Fans

will pref asaabtqmmmmgnnmvaimtopdmalpatcatmnn Refered IﬂaltsfcomphsererS swh asditrets] ve

as di scl Osﬁﬂ‘al’& chffde meonfié\bv\%méhd§7%ngs%§fafe, 5&9 thrE'tgt 9 at€! ?aﬁlonatg n Mar 4h

4, 1986, osur is |ncorp ereirn erence. An

exerrpl ary biearbenatee nErefemrech salis fincdydeo put rare) Aok '@PMdtOnadmr Ritrgfe, P?tpfaw@hﬁlérate
conpri ses il alufdté Ngtassiimagi@te mgﬁésh@mntfae SWld’u!uﬁClsulfQ&OSéﬂlﬁﬁ)' ﬂhakphaet tern

such as illustrat t he, appar.at u sho No.
%S RS e oL ARG ot TR PRy G iude e
4,785, 996 dissteianl dodiudi sukfete, et ai. on Novenber 22, 1978 ‘and U. S. Pat. No.
4,842,666 i ssueg, 1,0, VG 1%0&10 gﬁ' H&f&éﬁ d?réctlylef?egg the ﬂ%sgl'u%F Lr?e% &6t o bxfi h of
t hese patents arée I ncorp ence ter na veI

at t achmentthertexelof radyregmnqdrfpls:egnM@aﬁbrb@mcmprctsM@emdnmtwruwﬂlr jethted bonds,
dynam ¢ nmeghag ndt\QQGfsthQProaﬁu com 15411 fiBO0Ls iR ITAdeli$ Gutrereelatively low

PcTnJS98nso7a”ot her suitab neans or_ conbinations of these
at t achnment inTHsa et sensile i eaHtRE, fq?hmefoawiet fue, U&@R&ﬂ%&w' feyels of; %éw Bfus to

l'i qui ds (Q‘eﬁhlrednﬁl'tﬁﬁ&sﬂﬂdv(lﬁbh uirgh hse2él veﬁsusrefeqﬁm YuclBas 624 topsiedt for &M a
thlnfllmﬂthi is flus a.ble @E"Q'F?Oth %ﬁlblel‘ﬁxldlrrperwous
materi al s Vi’?ﬂ%'ce ey i °’lf§ & ey term"flexible" refers to
materi al s whichjare E rT'pllant and are nore readily conforned to the general

shape and contolrs o e human body. The backsheet 13 prevents the
exudat es absor Beelbiadet compositioncigl usefultforeimgiaging semporay et Strengthvte atwidevarietyi cl es

whi ch cont t apki C aphSe Dgin "
Under gar et Yafkr Ridic Bl e HerBt lhe SR igee! H8VRIRE pRGets include
material , shestrlike magses gachmelded yom@qnm@nsﬁb-ﬁua@atarwfls Whick 88y bel deriveduEoen
material . ReaRbaRs araewsgd;mssas,g; whi2h aRQL MBI ERFIVEL.| M havi ng a

t hi ckness of fron1§%gﬁt 0.01 ~tob§g%utjgn351 mm (2.0 ml).
Further, the backsheet 13 nmay permt vapors to escape friomthe: absorbent
core 14 (i.e., breathable) while still preventing exudates from passing

t hrough the backsheet 13. In use, the sanitary napkin 10 can be held in
pl ace by any support nmeans or attachnent nmeans (not shown) mell-knomm for
such purposes. Preferably, the sanitary napkin is placed in the user's
undergarnent or panty and secured thereto by a fastener\such as an
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Wth regard to paper tissue, the tenmporary wet strength [polyners of the
‘present invention can be used in any type of tissue paper é£§@6u3@¢?n For
exanpl e, tissue paper of the present invention can be honoé

mul ti -1 ayewedoaemst ructi on; and tissue paper products nade phensbsgsmmgan be
-of a single-ply or mufti-ply construction. The tissue paper preferably has
a basis weight of between about 10 g/n2 gnd about 65 g/nR2, and a density of
about 0.6 g/cnB or |less. Mire preferably, the basis melght wi |l be about 40
g/nm2 or less jand the density will be 2 4 MAY 2002 WD'991 27186 - | 6

PCT/ US98/ 25078 ek of Qivdrsg/natifal 6¥igih @feSapphdasile t@mefi.area@dn\/ b.gé&&d@anﬁéswbwsl l

be between .about. O. and about e 61 -
67, "ot "0 S FOpLRIeos (¢dyeE boky ﬂ%@f@&.m&% Bhe§onoce G Byrdcistp etidisys wes o
yvhi ch descrotimsliitens mdyebe @nbizedy Bibersi fsamnEspateeprabss bagmsa, rkedp,aﬂak iaad other
;ﬂﬁoﬁf’éﬁi gl’ﬂp e?! s%cﬂe‘?ﬂfo@%ﬁﬁ’ér‘?bd}ces(n'@ a‘?s%%e%glﬂ%d‘%s YW ﬁ@ﬁ:ﬁ; fih ‘?h% 1g\%ég‘% ape‘rJ ”tr;y
be convent irerserslof cpst.ceaseof marwfv@rpapxbdlqusahthm prefstemé |f'rb¢rédret ﬂl%tﬂ@rlp@p@wm and
unconpact e@v 5\9’("{( ec'éfhlgé:érfﬁJeISb e 551%?059 ‘EBS-E are B} e& Xﬁ’eeéptﬂ;u doiReSviparer

and net hods such paper are well known 1 e jart are
descri bed, dmn ewaweepamwl@ @d-lpatcent@mslas?szl @g@raliysw@dp-das Mblﬁ’étUtrilzede%

to D. Phan A%n@b;e,wdoacpqrpwcmde@hhﬂkﬂl;mn;iaysuwa@mm@eI §hlfa£e§ anﬂmulﬂtsbm s, as
Fi brous structures e te stren t he

present inW& ﬁsd?le“f‘ VeBlpﬁa\’?f’é" ﬂ’nf&rhrq)ﬂ‘f’ @“W\B%W? °'§? H’“Qn(ﬂ €a wet
st r$ngt h dadiB) anditientdthetnainleehdninal pulp tileg TMP)y CGointphaely b&adkgmaﬁiaﬂﬁbteadﬂesk of
sewer syst r u n

Somet 12 or SRR BB YR 0 TP LR e AP B e OP o RECHBLM RS o
experi ment b supetier bmnghtnkss afféeansihertappeabeliaripmducts srmétas Stpertisgtd; papes owelfland
fibrous stshMELRr fibferd I5ifkaR HaPkind, QathMBALS, S %&Ex‘ ﬁﬁnlﬁ' a'%d?béﬁ't‘ﬁaé: prgé’uclfkour S

in a conditioned room where t he tenmp eratur€ i s &,
and the relitasseeciadinirasiered so stdofoeﬁbfw{mﬂowhﬁrﬁesomoa% ulpn °0‘i°s'f§oBr51m%t
strength t@@éngthldhgraaaﬁg‘ueg rred on one in. by five in. (about 2.5 cmX 12.7

cnm) strips of t a. conditioped ropo ere t terrpe afure is
73 3 AFabourABul 1 YR nessRainiian pis GRS APRER AR oo Bar, Ve ghec e,
el ect roni c comais ahyort aléfahe gidvel ehteddtiz® as wall as otherGengfibrousmmaisiads scidaofierat ed

at a cross f t ke NUte and a gauge
| engt h of ?&8&}.@9‘?&5 %gtogﬁﬁ?tptr!? Qﬂgﬁ!ﬂ pa&%qnaﬁg%pp{n The test stri p are pl aced
in the jaws of fThe fikuhpimctuserdoft the peesent dgveation may, camprisp of onsishessentialyghd a
stainl ess %B:ﬁé‘éllulb@g ﬁbRﬁerth@ﬁﬁ t6r Axdmid)| glﬁssdﬁlS@Qtdn@nsnyﬂ@ﬂbe pb@ﬁnfené hessanpl e

bei ng test S. prepared such that the 5 nsion correspo o t hat
di recti on. %Wflﬁ ? Bn é‘seg'fa'r B%rf'i“oﬁ'ct“gb)p‘\’ﬁ efing,, pprigulay Xé’ﬁ@ﬂi‘y “Pfie
strips ar epalyprolsyleh ahhabpoﬂ)hmerShdwmg:ht heastsine plefinicranditieat. Othert haerimcsuch es

di rection nuf r i :

di rection ? "%ﬁﬁé’#s"u%r“’ nykﬁ hgt Esr %? %él%s"%r?ﬁl})eg&graggcu mg{“f%tohg? § fﬁgr}ﬁ%

di nensi o~ lfcsegmganaydiesu@bdmtlmerﬁiygmbimveicmami@ti on of manufacture of the
fibrous structure. Mchi ne-d~rel ~tion and cross-nachi ne directions of

manuf act ur & ar e PygpaningXibraps Staichyes n t he art of paper-naking. The MD and CD

vet tensile strepgiBbroudsRud@ts bitttiResleseni NWertidf ORPMS MEULmPERAY Wi Gtrength
cal cul atiops the co manner,. .. The po ted.val ye fgc")"“gtgﬂ».{"w and
t

t.1 ona
0D vt -t Bt oIy B eV SBbPIA T vy i gombing B3 1 | s
t est ed for ircamnmei which, aflesdddition @f gtelsalt, Tewes vaed bdmledsf bez neigs, gergtdilyiiss thie ferm
arithnetic _fot,a i I,
hands heet s ogr geheﬁ‘s%’a‘a‘" % tﬂ/Df%Qs ﬁ% boﬁg'e% fllb% ﬁl:';’%sﬁ%gs %@t |s$/émo ekéﬁgﬁﬁ s hi %‘ 5
~' he wet thansicbreespendingdfitior mag Mﬂwhemmrm 99n7| s6 17 PCT/ US98/ 25078

(1n-use of D SPeR@tibrohS sthilfuréd 41 A0Blesénr MRARHNEY bd Er% Mﬁams; vERel b Apasur ed
on at |east eight strips } Tensil e 'S ensile
Strengt h i ©nenimpartastiaspect.shoieverg istthet thepelymer, and thmsa?)%hguiélbe MM tp éheef ibers

Sgl uti gn f 9dp alt%te'i? nﬂkﬁﬁ whiledRe poly&ithn aeﬁgmlﬁye&saage{wmh@féds? ?Ey ﬁﬁqm@of&r the
above description, IS ur is_heligved to re e conditjons a
fibrous st P@fg‘ﬁ‘Eﬁ igsfo t“FT@d‘b’F'%‘é@rfgeHW%nﬁ‘Bﬁ %?quyeﬁ%é?dtrﬂ“g}h%ﬁ‘?é’ﬁecwé'éﬁ ,?fs
tissue pro@oineOi thawdare @bEmbIMENpridrito Sdditivnttd thelfibedsor absor bi ng aqueous
fluids. b. D sposal Wet Tensile Strength D sposal Wt Tensile Strength is
measured by soaking a test sanple in distilled water forr 15 seconds at 23C,
foll owed by nmeasure per the above description. This neasurenent is believed
to reflect the conditions a fibrous structure of the present invention

woul d encount er when di sposed of in a typical sewage system The foll ow ng
non-limting exanples are provided to illustrate the present invention. The
scope of the |nvent|on is to be determ ned by the clainms which foIIow VI .
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EXAMPLE 1 Prepgration of a PVAA and a Fi brous Structur et Pr epar ed
the PVAA This exanple illustrates the preparation of a PVAA 3) IW\] eioqgsef ul
in the binder conposition for the fibrous structures of the present

i nvention. whengigi ng PVA has a degree of hydrol ysis of apprepmismsiet’s 99%
2.0 grams of polyvinyl alcohol (catalog #6, lot # 6 from Scientific Polyner
Products; degree of hydrolysis and appragi nmate nunber average nol ecul ar

wei ght of 99% and 86 Kg/nol, respectively) are added to|100 grans of

dei oni zed water in a clean 250 ~L beaker. The beaker is heated gradually
with stirring unké rbxbbsestpmfuymre tﬁndﬂllﬁf&h‘ée@y aT\h&-I&deﬁerQﬁhIdufg ﬁ-@&lsﬁdWeﬁnd I
drop of colgcentrate‘c(i P b Ij Bh ) IO x‘é é‘

addei d. Thei{ bPPEE™5 B cB’b"éFﬁi %&é“ B MENPE dhg PIERS o BRPYSInECh IIFX&P‘)‘*“BI“& Wided,
The beakerfibess @l gneyl is altechatihely mefatred © heseirsbs & ipepbr noakingXuimish), SlepdsitigGhe The
S0l Ui on exbl o 6 QYR Won Ol o Ty BARENAI A WHARPRIY B P BRAY©"

is used to s umnonomacmema

wei ght andseitng the fibetseintor a sheated form3ghily the fibeds arelta g/suwtantwlbsplékx:cuhieq/

The treat ednB@be" Thést@ﬁ b?&%n‘i’ﬂg RS EbkiQ n?t@@ﬁéeﬁsﬂtfo%hﬁ tbe HTH?”IJIIoQ HU ymer
added is 5%. based on the weig unt r eaf ed ‘E)a per n-use and

di sposal wtid e dein and Prﬁ?s"’(gh‘éetIbéféta@ﬂ“ﬁéb%¥°r%!ﬁ@°@8ﬂ"ﬁl( atezing), farexampls, |

respecti velith a kdmeetnbdi Souemmlse cylifiRicalcbdndg RBNO WBE st thé FiBrobd sHeem §d tion
is introdu 4:53 i eI I\/Ig‘\i 2002 WD 99127186 -18 PCT/ US98/ 25078 S%
sodi um sul ¥%€én 8‘?‘1?1"?&' °F‘é’ﬁffF‘?%§ °§Fd he i n-use wet tensile

strengt h' ~t est i Inggeperal, deopolynidras combinedwith ahet ﬁl‘mnbpraanhctmg tiofibersd déthl tipe | Or
to testin I i I r 1o testing
woul d pr 033 dygnl; D \}}gﬁa}l (i]IRE us l‘?ﬂ%ﬁcg&e&lﬁrq a%rugf?»ébs%q AI {%ﬂlovmg %ﬂ%l&l {kl)mq}og} fhe If":t';ers
under st oodlherpatynien may be combinechwith thedibgrs in ﬂ@rWﬁé'lecd aﬂ the;papsr mnklappﬁopesa(q g)ns)
the salt ogpafeRto Welpl!pep?urﬂgﬁ}ﬁﬁl aftey ﬁl@?aﬂzpmﬁ@&tﬁysrugstarﬂﬂﬂy ¥dtme&\(i 3 %'x'

after addition of the nponen bi nder, to provi
struct ur e 9 addjdongy és@wsferfﬁ@ éI’IP‘i’dd'He"tI the Pwmew@géwa"mwwﬁé%@ t@rf rs
det er m ni ngterdhe piyek ptbﬂudﬁbtsuﬁstidtfﬁn@ﬂﬁde rengtbyrsﬁraylﬁgWﬁrhitlﬂgt he scope of the

acconpanyi ng cl fycture to. the Test
Vet hods T he TPryselRe B i Gais B Paper gk g e FE ey iog o Syt
i s presentprinting beothérwisetapplyingi the palymemtotthebfibare that/ave pbncrmwbswatmﬂnsejrm 10

i n-use or I S t r I PVAA
and a Fi br %ﬁ&%t%?l?g}[eﬁ%’ g&pgpébldﬁct, L%JU[FQ J‘ﬁ'):t Wi@gﬁﬁg Ee% FI%[}JSI%M lgs t he
prepar at | cirayed anprinted WIﬂII'AIate pelgmen inj the tform pf a gempesitinnoxhich swnpreﬁes # Higuid
fibrous stgpgibhbPthe pblyhize waeewm]el FBféI—FHd's@ﬂentThﬁ)eQgﬁfdtmﬁﬂlr?%chﬁysc&téﬂ'%gr ee

of hydrol ysis of r oxi ern K).. Pul
(avai | ab) dhart acaus R proit P weiehyhror ﬂIerQﬂéI%%éPf Chpor 017 about S8 steist ey Ay
fi bers ar ahdscdyeat, fackxamplepd mixnan of alsdut & seiptit %mfahdﬁmlmderrland about\p$ e/eigal %g a

deckle b h |

seck o 20%r LY ik, HEMTEN PRAAE i R L iR,
Ai rvol 35(PfQVAII|lng Mf@dﬂ@né ﬂe’Ilh'élt}' tohg m@ﬂhroumucam Ina el!@* engodignegethgni zed
water in abo Qolﬁ@&pns%ra th@’}?ev'&ﬁ@l&%@t fﬂ{eﬁdL@ﬂdnYdr%‘ﬂ]'\%ﬂhégdltr croIntneTnPns?E’C

and held for 20 m nutes. solution IS cool ed, and H2S04 i s used
bring the “SI‘F“((GBZSEfaY‘Wé?Iﬂ‘E@S"’Pﬁ_y‘BﬂtSHI’F&'P‘e( a~ recei ved from Aidrich

(i gerr? cal) ar glamﬁd.cat&n thelPRARIT na§ akerneivaly tRMBmbined Witk Woeuumsesﬂwsn@d]ef or
ours at

H d t .
sol ut 1 on Sike FCa erdnl drpefmaidhe ooty s, he ieBiman ey sttab SRR they o
t he degr egapér-maakirigafurnisht i The polymkd nﬁ%beﬂxrhmlychd&ei w tizd fulori \agidataptoayase | S

campl o i & shigh SRt REL P Bhclab Ao AR by R RRR BHenltEA Uhd B RRAN el 7

sanpl e i convec Ion oven a
of pol ynerfumislieth ¢ithegosse, ideprading on theaatwes efithe pilyméreit may beinecessarydel inteagese,

I n-use anqﬂ ﬂisﬁﬂg %ﬁ’irgé ﬁ%lh'e%lﬁﬂe‘? sg %t ﬂl daﬁ‘ 1~eaﬂﬂ§| a&slartgfo' e anibffic REM{1bs¥ Eﬂb¥rs

w th Exa he~sal t conmponent | ~e bl nder conp osition 1s

intr oduced"'teﬂ aE‘I’Fé‘ tojthg wetsendtaf the paper B‘Pk't‘& PEOCesSa ST gxampée @Iﬁ@’aﬁmﬁ‘i }frft-
sulfate s QinHEthﬂEknfxﬂEﬂfaﬁﬁhﬁﬁé dikiéthy1Bcethd Q:awﬁtadar&i ah@n:g Wt teaMbubshiritdl/Rlobo 3

Preparati 084 z?ldehy |le maﬁﬁagWAﬁ % \;/nl'oel edt.ﬁe posmve charge %(?tgrznat\{i\g t%gs/ug&ymg a

positive charge is to heat the polymer/fiber mixture to facilitate retcntloi,n of the polymer onto
I

br ous
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-19 PCT/ US98/ 25078 The exanple illustrates the preparation of a
. pol yacryl amide of formula (1) (y = 0) useful in the binder 4qnh¥%i2d0dn for
the fibrous structures of the present invention. Into a 1l liter round
bottom fl a% do7egkded N-isopropylacryl am de (50 03 g, 0.442 porneg9s/25078
2,2' -azobis-2-methyl propionitrile (hereafter "AIBN') (0.3636 g, 0.002 1
m)l es) and t- but anol (250 nL). After the.golution is hompgenous, oxygen is
renoved by three successive freezepunp-thaw cycles. At the end of the third
cycle, the solution is |left under positive argon pressure and placed in a
EOC oi | battilih fikdré ef ttﬁﬂhﬁﬁshl I‘\Imrtgostel‘tenlfo&ﬁhfﬁntsomh@é tﬁem(ﬁyrﬁ@fweﬁe?&ﬂddi i edtiohfe
ours, C nte are transfer. Wi
water to atBiGaRERaPEs e o &t ot S50 6F Bty Wihghee,
di al yzi ng dipersnsdy hwacbonated: hwhcromlteemlmﬂfls torebibeywithtle fibesadnwarahd addition,
pol y(N-iso I d fibrous
structure (%Orf’%%@?{ﬁd »@ﬁnﬂ?ﬁab%&%?t&%@%ﬁf&hPYbéﬁ %W g{eﬁ m% nder conposition
is prepared in é@@@)“%&&h@ whithen thmlmqscemm@n@e\s@h thlgé‘tbeltswwaimwpd er wet-gnd~f

sol ution ofgnaby (the %519'&:99%6' ﬁﬂEa’ lcaRBuptERtiy Jvﬂg%hlaﬂgﬁ’v@épggtely)rbrv@g lfmally from
exhibiting a cloud_poi nt ~ of IS sgraye 12

in. NSK ha®a¥Aeeaddifien, ‘B‘&s‘?“ébomé'i“'g‘htt PO I'Ge%a‘b‘o@t?ﬁﬂ%arﬁéPmB’GB‘ba%dq@Srf@mfeéet
(made accorkklen allowéd dpy. Ok efiSsollfide i theradded fopeNitiea BrousAtrii@rea) HeWrdent
sufficient . ti ne for the water to evaporate ( 16 hours), the handsheet is
sprayed ~ C'gb ?‘?L) with a 0.6M aqueous solution of sodiumsulfate to afford
a fibrous st ructTheeolyinteh isaadvanmtageoesiyasedt iprtb¢ Famodf agscétatoer wbnhhumajz(lﬁ fyfthen.
and a disp f i f
Pol (N 1 otiet WERBNEeRN ifas, drsBikeiibndl. Rucrkdiisbe 2’5@"’% P
t he prepar scpveredby emmyingdbe solvent. ge. cbd;yawwnmd/qsfevmrmm aT q golt(nyerl:ay thmef ul

m the bord ‘Hterc&rm&a"h P fbn‘f;’.@far% Ret strgf éoﬁﬁtfsﬁﬁ;h LHn@ Sapgfledt ﬁ‘)eﬁperr@ ?&nﬁnpamn g,
mvent ~on. Into a round

ottom I's ad IS ropyl acry~l am de
(3.592 g, empprweéésmgf Hgtel- aShsh %‘?WR?é‘“(”ﬁF wrge ﬁcﬁw%glyen asgikent
(0.0309 g, sﬂtabﬁﬁ'omﬂbkteﬁt)allﬁﬂdsdlhug &ﬂqioly@%(pﬁi):rablﬁflﬁ Watef Jilﬁl/(ﬁ'(i|pwsl|@ibr iséich as

h -th I

A the ondEBPPRETRI HELRHE Sty SBR P Rk b B G i S o B G
pressure al(mlg psodicnats, iretertioB@@shi | bath. After rral nt ai ni ng the reaction at
this tenperaturg, BB{T eHd Qﬂn‘ﬂ&ﬁgnehtt tréa%nglﬁ% ﬁg‘i’fﬁl\;’!ghém s@&?ﬂtg,mrﬁmgéort&ﬁerivls@Sk

are transferred to ysI S | (nol ecul ar
14, 000) . ApprRlyingithg 9<zlwﬁgr 1gHE rFek ﬁbm aith sugh adi?ﬁtpéﬁt'%" gmore peefesab]y spraging) ozen

anld SOLY(:C\'be&S’ﬁ"ggéhhﬁwpfbﬂ&m o Revbld by Inasse Wepighddie strérpthColatich @datisntaviafhe t e
sol i y freeze dr ous structure conprising

pol y(N-i soﬁVbeﬂﬂ lagﬁwcgmeagapgb makiBg PYOFeEy vi ami de) in the binder conposition
is prepared in atheamdmtcoépmymbr thieis porolieetliwith theceliulbe dibem iSsekeniel ¢o froviibe

(i ononsy °t BIBIHES oIR8 NN b B8 L G198 Fngl 3y Hiafll Tune? e 2
PCTI US98/ zswe’cwgonq*-lummg@gt Pp@sgﬁénnawtbnthefobﬁcts of the invention. The paper
LUt ot o e o e aeT ol G (opolyIer. o ol a
() (y >_ freferﬁgéfrem ﬁbﬂuttlh\téelmtf rabeyrg &%3‘? %%X'P&Prtfﬁfé&f/%mstvmw es
of the preseitout m/\eétght% of thBpslymen ehspcren theastalowdigin of the fibmuastheturd. CThatwet h
ol | o RN bl R RS end s B0 T § B el 81

N, N- di net hydnammmmﬂayhbsadxeyﬂmde)(o 3708 g, 2.59 mmoles), Al BN (0.0711 g,

0. 433 nmol es) agfg Eorﬁ%ﬂﬁﬂlco&@%lﬁ%ﬂm g@lgytn%f 1stan§w§9tloltl zﬁﬁ'm'c% %ﬂﬂQ ﬁﬁers

oxy~en i'S renov ree su reeze- punp aw C e end
of the thi faf atjm¢ end #ia tgnpmtmwufferqnmenabtaétisoms@ntOf the pa%g@hbqbﬁve@ewn@md
placed in goffifg G’ét\lveéﬂ%é‘pol%&rearnd%eﬂtﬂbmth%l%{?&ahﬁﬁﬁtsh&&ﬂﬁk Jew.n&ped v1a the

tenperature for 16, hours is cooled ontents of the

transferr eBOQ%f°HP%{I°§‘§I“§°rﬁ% dondssreformed- a\r/]&( hejrifre Eibgrs gieftreqted bb%?r%yoapfﬁca@%)

After dial ysz chﬂreﬁﬂ@iaHSde&Eﬂr pdpBemaking eqiisment, thé prodagion aine, égoaﬁrpaﬁactlr-

]P ?ngg_ Idf;) Q/ Las %ngoga[llgg%g h{{g%h 'hggtﬁ)gl?tet hééd 18'6¢ )AL;@}S‘%‘J to enab esngm a%g by
pol y(N-i ~oﬂnvehyolfwergtﬂengﬂ1d:edwddj>.net hyl am noet hyl acryl at e) in the binder
conposition is prepared in accordance with the procedure described in
Exanpl e 2. Because pol y(N-isopropyl acryl am de-co i di net hyl am noet hyl
acrylate) is cationic, it can be added to the NSK furnish during handsheet
preparation. Consequently the resulting handsheet al ready contains the

pol ymer, and can be sprayed (5.0 nL) directly with 0.6M sodiumsulfate to
produce a flbrous structure wi th an |n -use wet ten5|le Qf ‘greater than 100

o .y . o Y T " o ”~ -




-21 PCT/ US98/ 25078 cl oud point | ower than anbient terrpelature The pol yner
was coll ected and dissolved in slightly acidified dinethyl suEfpreg@@VBO)
at 60C, then was cool ed. This solution was sprayed onto the hand-ma

paper. TheaygaspiigeWwas dried in a convection oven at 60C to egmrasemsonei ght.
The anount of polynmer added was 13% based one the wei ght of the dry
untreated paper. In-use and di sposal tepng.les were 46 g/in. and 8 g/in.
respectively. COVPARATI VE EXAMPLES B THROUGH F Nort hern Softwood Kraft Pul p
{Grand Prairie) fibers were dispersed in water and collected on a

Fourdrinier wir ﬂ'hHﬂb&g aﬁd the Pllymeb sy bd b6mbinb® htSanyVIE t%ﬁ%fﬁtt@ﬁ@%eﬂféﬁrﬂ)ld @ed.

Th | t had d ht of 37
orams . A AR A GRUGR T Aner eag oid Sliged nEPRs GE e BB e 1 om
t he comer CI aI §daurpap3erspmﬂm that narbdmgltsawdi wath tha palymer ist prefgrably subRctel wda

sol uti on. tdlrbRBVe V@zﬁ?{saﬂ%y %@C&R&%RP& s QAR Bs &%rmd[% r\get%ﬁ'gprétﬁa S

were dri ed stant wel onvecti on
pol yner ad@eﬂns may the agrapelished by subienting the mpapergprodust tor ﬁé/aéndyerupmreras,eeeg paper

i s shown (yaneHRef ?rﬁﬂ%ﬁut $39C 10 BBt 23 Rr MRS SsuB NP 10 AhiEPSTAE Halired Rovel of

Exanpl es B through F | CodePol ymer Tradé NameConmerciil|| Sour ceBPol yet hyl
Ozaxol i neAGDASS! tYPigBIhdp onstantw@ightst ry | nnovati ons, Tucson, AZCHydr oxy

Propyl Cel | ul osqié er@énf\ﬁbléﬂtﬁﬂ nsqﬁmcwahwwearfor b&uetsnml combheﬁks of paper
ether)-Scientific Pcfxle};%, Pr. od t.s ‘Eﬁ" 104AAi r

Products, RIYAEGH Stlke "i‘tgé%“f%s?’s‘ﬁ% ‘"54?/ I’Eﬁt‘%gﬁ P’l@eﬁsé%’fiéh“é
At tri but es thefpresant inesmtion & dpplicableaopandéty \oé pﬁmrmideas Ehclupling;- ButfnoChithétbéh to,

oL AR, ) P BBl i 536, G g

559110 2 applicgtiong.0Fxemglayopaper] greducepthpg inclysie Sissus mape inelndipg teilee sissupaing ner s
do not proyigetiishe paprwredcdrP mdefaR il aBiot S Aticlk£8R%h Ll@ﬁnﬁlhﬂé hylidne chﬁe% ned

with the fibrous structures of the present invention. Eartlcu ar
enbodi nent delpding|fanitary aapkins; wemqrwdrmeorﬁeeﬁmrmaagk ﬂ'&p@wea #tiglesand teq,

it woul d b@k®lawd @pshettand/BobRkshkétInatdiaisTor Jueh abisbrbkMalktidladl i ous ot her changes
and nodi fications can be made wi thout departing fromthe spirit and scope
of the inv#nti oAbsdrbent Artichear ef ore i ntended to cover in the appended clains

al | such Change%s q}géd hé}f&# tLé ?e%' Q&%rbtentaimag'ere%rg Eér{lratllg(?o AENIREs u%d {oh:ib§orb

I nventi on. |
and contain body exudates, and more specifically refers to devices which are placed against or in

proximity to the body of the wearer to absorb and contain the various exudates discharged from
the body. The term "absorbent article" is intended to include diapers, catamenial pads, tampons,
sanitary napkins, incontinent pads, and the like, as well as bandages and wound dressings. The
term "disposable" is used herein to describe absorbent articles whichg are not intended to be
laundered or otherwise restored or reused as an absorbent article (i.e., Ethey are intended to be
discarded after limited use, and, preferably, to be recycled, composted o[r otherwise disposed of
in an environmentally compatible manner). A "unitary" absorbent article refers to absorbent
articles which are formed as a single structure or as separate parts united together to form a
coordinated entity so that they do not require separate manipulative parts such as a separate
holder and pad.

A preferred embodiment of a unitary disposable absorbent ample made in accordance
herewith is the sanitary napkin 10, shown in FIG. 1. As used herein, the term "sanitary napkin"
refers to an absorbent article which is worn by females adjacent to the pudendal region, generally
external to the urogenital region, and which is intended to absorb and contain menstrual fluids
and other vaginal discharges from the wearer's body (e.g., blood, menses, and urine). Interlabial
devices which reside partially within and partially external to the we%rer’s vestibule are also
within the scope of this invention. It should be understood, however, th!,at the present invention

is also applicable to other feminine hygiene or catamenial pads, or other absorbent articles such
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vertical plane which bisects a standing wearer into left and right body halves when the sanitary
napkin 10 is worn. The terms "transverse" or "lateral" as used herein, are interchangeable and
refer to a line, axis or direction which lies within the plane of the sanitary napkin 10 that it
generally perpendicular to the longitudinal direction. FIG. 1 also shows that the sanitary napkin
10 has a periphery 20 which is defined by the outer edges of the sanitary,napkin 10 in which the
longitudinal edges (or "side edges") are designated 21 and the endiedges (or "ends") are
designated 22. |

FIG. 1 is top plan view of a sanitary napkin 10 of the present invention in a substantially
flat state with portions of the sanitary napkin being cut away to more clearly show the
construction of the sanitary napkin 10 and with the portion of the sanitary napkin 10 which faces
or contacts the wearer 10a oriented towards the viewer. As shown in FIG. 1, the sanitary napkin
10 comprises a liquid pervious topsheet 12 which is a fibrous structure of the present invention, a
liquid impervious backsheet 13 joined with the topsheet 12, an absorbgent core 14 positioned
between the topsheet 12 and the backsheet 13, and a secondary topsheet| or acquisition layer 15
positioned between the topsheet 12 and the absorbent core 14. To facilitate flushability of the
entire napkin, it is preferred that the other components of the article also be comprised of
flushable materials.

The sanitary napkin 10 preferably includes optional side flaps Eor "wings" 24 that are

folded around the crotch portion of the wearer's panty. The side flaps 24 can serve a number of
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and is preferably secured to the first surface 13a of the backsheet 13.

In addition to having a longitudinal direction and a transverse direction, the sanitary
napkin 10 also has a "Z" direction or axis, which is the direction proceeding downwardly through
the topsheet 12 and into whatever fluid storage layer or core 14 that inay be provided. The
objective is to provide a substantially continuous path between the topsheet 12 and the
underlying layer or layers of the absorbent article herein, such that fluid is drawn in the "Z"
direction and away from the topsheet of the article and toward its ultimate storage layer.

The absorbent core 14 may be any absorbent means which is capable of absorbing or
retaining liquids (e.g., menses and/or urine), and preferably is ﬂushablei As shown in FIGS. |
and 2, the absorbent core 14 has a body surface 14a, a garment facing siurface 14b, side edges,
and end edges. The absorbent core 14 may be manufactured in a wide variety of sizes and
shapes (e.g. rectangular, oval, hourglass, dogbone, asymmetric, etc.) and from a wide variety of
liquid-absorbent materials commonly used in sanitary napkins and other absorbent articles such
as communitive wood pulp which is generally referred to as airfelt. Examples of other suitable
absorbent materials include creped cellulose wadding; meltblown polyrtners including coform;

chemically stiffened, modified or cross-linked cellulose fibers; synthetic:ﬁbers such as crimped
polyester fibers; peat moss; tissue including tissue wraps and tissue lamiﬁates; absorbent foams;
absorbent sponges; superabsorbent gelling materials; or any equivalent material or combination
of materials, or mixtures of these. Again, it is preferred that the absorbent core consist of
materials that are flushable.

The configuration and construction of the absorbent core may also be varied (e.g., the

absorbent core may have varying caliper zones (e.g. profiled so as to be thicker in the center),
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U.S. Pat. No. 5,389,094 issued Feb. 14, 1995 to Lavash et al.; U.S. Pat. No. 5,460,623 issued
Oct. 24, 1995 to Emenaker et al.; U.S. Pat. No. 5,489,283 issued Feb. 6, 1996 to Van Tilburg;
U.S. Pat. No. 5,569,231 issued Oct. 29, 1996 to Emenaker et al.; U.S. Pat. No. 5,620,430 issued
Apr. 15, 1997 to Bamber; U.S. Pat. No. 4,950,264 issued to Osborn on August 21, 1990; U.S.
Pat. No. 4,610,678 issued to Weisman et al. on September 9, 1986; :U.S. Pat. No. 4,834,735
issued to Alemany et al. on May 30, 1989; and European Patent Applic[;ation No. 0 198 683, the
Procter & Gamble Company, published October 22, 1986 in the n%me Duenk, et al. The
disclosure of each of these documents is incorporated herein by reference.

The backsheet 13 and the fibrous topsheet 12 are positioned adjacent the garment facing
surface and the body facing surface respectively of the absorbent core 14 and are preferably
joined thereto and to each other by attachment means (not shown) such as those well known in
the art. For example, the backsheet 13 and/or the topsheet 12 may beisecured to the absorbent
core or to each other by a uniform continuous layer of adhesive, a patterned layer of adhesive or
any array of separate lines, spirals or spots of adhesive. Adhesives which have been found to be
satisfactory are manufactured by H.B. Fuller Company of St. Paul, Minnesota under the
designation HL-1258, and by Findlay of Minneapolis, Minnesota, under the designation H-2031.
The attachment means will preferably comprise an open pattern network of filaments of adhesive
as disclosed in U.S. Pat. No. 4,573,986 issued to Minetola et al. on Mar%h 4, 1986, the disclosure
of which is incorporated herein by reference. An exemplary auachhent means of an open
patterned network of filaments comprises several lines of adhesive filaments swirled into a spiral
pattern such as illustrated by the apparatus and method shown in U.S. Pat. No. 3,911,173 issued
to Sprague, Jr. on October 7, 1975; U.S. Pat. No. 4,785,996 issued to Zieker, et al. on November
22, 1978 and U.S. Pat. No. 4,842,666 issued to Werenicz on June 27, 1989. The disclosures of
each of these patents are incorporated herein by reference. Altemativeiy, the attachment means

may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic ljnechanical bonds or any
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In use, the sanitary napkin 10 can be held in place by any support means or attachment
means (not shown) well-known for such purposes. Preferably, the sanitary napkin is placed in
the user's undergarment or panty and secured thereto by a fastener such as an adhesive. The
adhesive provides a means for securing the sanitary napkin in the crot¢h portion of the panty.
Thus, a portion or all of the outer or garment facing surface 13b of the backsheet 13 is coated
with adhesive. Any adhesive or glue used in the art for such purposes can be used for the
adhesive herein, with pressure-sensitive adhesives being preferred. Suitable adhesives are
manufactured by H. B. Fuller Company of St. Paul, Minnesota, under the designation 2238.
Suitable adhesive fasteners are also described in U.S. Patent 4,917,69;’7. Before the sanitary
napkin is placed in use, the pressure-sensitive adhesive is typically covered with a removable
release liner 27 in order to keep the adhesive from drying out or adheriné to a surface other than
the crotch portion of the panty prior to use. Suitable release liners arL'. also described in the
above-referenced U.S. Patent 4,917,697. Any commercially available release liners commonly
used for such purposes can be utilized herein. A non-limiting example of a suitable release liner
is BL3OMG-A Silox 4P/O, which is manufactured by the Akrosii Corporation of Menasha, WI.
The sanitary napkin 10 of the present invention is used by removiné the release liner and
thereafter placing the sanitary napkin in a panty so that the adhesive cé)ntacts the panty. The
adhesive maintains the sanitary napkin in its position within the panty dur;ng use.

In a preferred embodiment of the present invention, the sanitary napkin has two flaps 24
each of which are adjacent to and extend laterally from the side edge of the absorbent core. The
flaps 24 are configured to drape over the edges of the wearer's panties in tile crotch region so that
the flaps are disposed between the edges of the wearer's panties and the thighs. The flaps serve
at least two purposes. First, the flaps help serve to prevent soiling of ;the wearer's body and

[
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polyethylene; natural fibers including cotton or cellulose; blends of such fibers; or any

equivalent materials or combinations of materials. Examples of sanitary napkins having an
acquisition layer and a topsheet are more fully described in U.S. 4,950,264 issued to Osborn and
U.S. Patent Application Serial No. 07/810,774, "Absorbent Article Having Fused Layers", filed
December 17, 1991 in the names of Cree, et al. The disclosures of each of these references are
hereby incorporated herein by reference. In a preferred embodiment, the acquisition layer may
be joined with the topsheet by any of the conventional means for joining webs together, most

preferably by fusion bonds as is more fully described in the above-referen?ced Cree application.

Iv. Wet Strength Properties
With regard to paper tissue, the temporary wet strength polymers of the present

invention can be used in any type of tissue paper construction. For example, tissue paper of the
present invention can be homogeneous or multi-layered construction; and tissue paper products
made therefrom can be of a single-ply or multi-ply construction. The tlssue paper preferably has
a basis weight of between about 10 g/m2 and about 65 g/m2, and a dens1ty of about 0.6 g/cm3 or
less. More preferably, the basis weight will be about 40 g/m2 or less and the density will be



10! & "10%& ()-9%0%& ()-s!10%& ()-1 410%& ()-! "10%& ()-F S _ n 0}"~<PB4
10! " LY"10% (& ()-nmLY"10% & ()-m F"10% (& () -, #10% & ()- 24 MAY 2002

10% & ()-!!1fi109%& ()- ;*&<.4 10!1,) "10%& ()-!0l,)

"10% (& (Owéod2ee () -3"10% & ()-!_3"10% (i (& ()- @QO% & () - pCPAIS9s/25078

1011109 () - -TTT0%WE: () --1Y 10%& {)-1Y 10% G G& ()-3"10% ()~ 10 10}[924

10! & 10%bb&' ()-4't0& 10933& () -4!03" -16- _ .

10%&' ()-Fy!'10%&' ()-'y!10%& ()-9z10%&' ()-e abcruj_@ 10! I42_10%&' ()- 10 10

10y/T10%' ()-@y/!T10%& ()-@y/!10%& ()-@/'10% & ()-@2 3 4 5 BN~ @

10! 10%0& (avdtst DEVERmE Jor 1esd.0 Mdde pleVeldbi the ddrisiy Wil b b%&e&tp%ﬁo’h&b@l'ﬁna &nd

a7~ @ 10 Wb e e s e

10908 () - ot (g/ TR C(oj mn s 6 , nt 5,059,282 (Ampulski et al), issued
October 22, 1991, which describes how the density of tissue paper is measured and is
incorporated by reference herein. (Unless otherwise specified, all amounts and weights relative
to the paper are on a dry basis.) The tissue paper may be conventionéltlly pressed tissue paper,
pattern densified tissue paper, and uncompacted, nonpattern-densified tissue paper. These types
of tissue paper and methods for making such paper are well known in the art and are described,
for example, in U.S. Patent 5,334,286, issued on August 2, 1994 to D. Phan et al., incorporated
herein by reference in its entirety.

Fibrous structures formed with the temporary wet strength binder of the present
invention tend to have a high in-use wet tensile strength and a wet stre[pngth decay rate suitable
for flushability without a significant risk of sewer system clogging under normal use conditions.
The aforementioned tensile properties may be determined as desaribed in the following

experimental section.

V. Test Method Section -- Wet Strength Tests

The fibrous structures are aged prior to tensile testing a miniimum of 24 hours in a
conditioned room where the temperature is 73°F + 4 °F (22.8°C + :2.2°C) and the relative
humidity is 50% + 10%. Both the in-use and disposal wet strength tests ;!are performed on one in.
by five in. (about 2.5 cm X 12.7 cm) strips of test material in a conditioned room where the
temperature is 73°F + 4°F (about 22.8°C + 2.2°C) and the relative humidity is 50% + 10%. An
electronic tensile tester (Model 1122, Instron Corp.) is used and operated at a crosshead speed of
0.5 in. (about 1.3 cm) per minute and a gauge length of 1.0 in. (about 2J5 cm). The two ends of
the test strip are placed in the jaws of the machine and the center of the% strip is placed around a
stainless steel peg. Reference to a machine direction means that the: sample being tested is
prepared such that the 5 in. dimension corresponds to that direction. Thus, for a machine
direction (MD) wet tensile strength, the strips are cut such that the 5 in..dimension is parallel to
the machine direction of manufacture of the fibrous structure. For a cross machine direction
(CD) wet tensile strength, the strips are cut such that the 5 in. dimensior}' is parallel to the cross-
machine direction of manufacture of the fibrous structure. Machine—direr.tion and cross-machine
directions of manufacture are well known terms in the art of paper-makiqg.

The MD and CD wet tensile strengths are determined using the above equipment and
calculations in the conventional manner. The reported value for the MD and CD wet tensile
strengths is the arithmetic average of at least eight strips tested for each directional strength. The
wet tensile strength is the arithmetic total of the MD and CD tensile strepgths. When laboratory

handsheets are used, 5 in. lengths are cut irrespective of orientation. The wet tensile strength




I
!
x

&#& a?~_@ 10! 1 F) "10%008 ()-3 ' 10%0& ()- Y 10%0 ()-93 F
10%08' () - YL0%O8' ()-!Y3! 109008 ()-' (*******rS4 10F10%& () - ‘Vﬁ‘Ag)Z,OUgleOO

.1000 1000 °

F2 "10%00% ()- OF2 "109%% ()- ! F) "10%00% () - *

10F! F" 10%8iv0)oond & () -1 Z"109%&' () - 2" 109%& () - S#10% () - 10%chusdgasers
_5r56666dYNC 10F! 10 10 106 "10%&' ()-- @FL10%& () - 310%& () - Y+3" 10%& () -

) YL0%&' () - 66777P89dBYNC 10F! ! 3" 10%&' ()-H3" 10%&' () - SHF10%&' () -°

109& () - F1O9%& ()-#109& ()-39::::<$<{YSYNC 10 IL, 109& ()-M # 10967T& () -

v#! 109& () -
110%& ()-"

"1 010% 1 & ()-09m 10%&' ()-! "10%& () -$<=G>>>?22?} oP1
(18 8&r(Disposal) is the arithmetic average of the wet strength measured on at least eight

strips.

a. In-Use Wet Tensile Strength
In-Use Wet Tensile Strength is measured by soaking the test strip in 5% sodium sulfate

solution for 2 minutes at 23° C, and then measuring tensile strength per the above description.
This measurement is believed to reflect the conditions a fibrous structure of the present invention
would encounter when used as a tissue product or as a component in an article for absorbing

aqueous fluids.

b. Disposal Wet Tensile Strength

Disposal Wet Tensile Strength is measured by soaking a test sample in distilled water for
15 seconds at 23°C, followed by measure per the above descriptioA. This measurement is
believed to reflect the conditions a fibrous structure of the present invention would encounter
when disposed of in a typical sewage system. |

The following non-limiting examples are provided to illustrate the present invention.

The scope of the invention is to be determined by the claims which fol]&w.

VI. Representative and Comparative Examples
a. Representative Examples

EXAMPLE 1
Preparation of a PVAA and a Fibrous Structure Prepared Using the PVAA

This example illustrates the preparation of a PVAA polym;r:r useful in the binder
composition for the fibrous structures of the present invention. The startmg PVA has a degree of
hydrolysis of approximately 99%.

2.0 grams of polyvinyl alcohol (catalog #6, lot # 6 from Scientific Polymer Products;
degree of hydrolysis and approximate number average molecular weight of 99% and 86 Kg/mol,
respectively) are added to 100 grams of deionized water in a clean 250 n[mL beaker. The beaker is
heated gradually with stirring until the polymer is dissolved. The solutﬂon is cooled, and 1 drop
of concentrated HySO4 pre-diluted in 10 mL of deionized water is adde!d. Then 0.68 g propanal
(as received from Aldrich chemical) are added. The beaker is covered e[md the mixture is stirred
for 22 hours at 23°C. The solution exhibits a cloud point of 32°C. A[hand-held airbrush-type
sprayer is used to spray this solution onto machine-made paper having a basis weight and wet
tensile strength of 33 g/m2 and < 15 gfin., respectively. The treated paper is dried at 23°C to
constant weight, The amount of polymer added is 5%, based on the weEight of the dry untreated
paper. In-use and disposal wet tensiles for the treated paper are 2!84 g/in. and <15 gfin,,

respectively. In this example, the salt component of the binder composi&ion is introduced via the
|

r
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the salt component is not added prior to testing. (It will be recognized that addition of salt prior
to testing would provide even higher in-use wet tensile strengths.) However, it is understood that
in most instances (e.g., commercial uses or applications), the salt component will be added
during manufacture, and in particular after addition of the polymer coxinponent of the binder, to
provide a fibrous structure of the present invention. In this regard, for purposes of determining
whether or not a fibrous structure is within the scope of the accompan:?'ing claims, the structure
will be tested according to the Test Methods in the form that it is made, used and/or sold (i.e., if
any salt is present in the structure, it will not be removed prior to measuring in-use or disposal

wet tensile strengths).

EXAMPLE 2

Preparation of a PVAA and a Fibrous Structure Prepared Using the PVAA

This example illustrates the preparation of another PVAA useful in the binder
composition for the fibrous structures of the present invention. The starting PVA has a degree of
hydrolysis of approximately 98-98.8%.

Northern Softwood Kraft (NSK) Pulp (available as Grand Prairie® fibers from
Weyerhauser, Inc., Federal Way, WA) fibers are dispersed in water and coliected on a
Fourdrinier wire using a deckle box. The fibers are dewatered and dried. The resulting paper
handsheets have good uniformity and a basis weight of 37 g/mz. Ten grams of Airvol 350 (Air
Products, Inc., Allentown, PA) are added to 490 g deionized water in a clean 1000 mL beaker
and heated gradually with stirring to 95°C and held for 20 minutes. The solution is cooled, and
IN H3S0y4 is used to bring the pH to 2.0. Then 2.15 mL butanal (a!s received from Aldrich
chemical) are added. The beaker is covered and the mixture is stirred ifor 15 hours at 21-23°C. -
The pH is adjusted to 7.0 - 7.5 with NaOH. The solution exhibits a cloud point of 25.0°C.
Proton NMR results indicate that the degree of acetalization is 15.5%. A hand-held airbrush-
type sprayer is used to spray this solution onto the hand-made paper described above. The
sample is dried in a convection oven at 60°C to constant weight. The amount of polymer added
is 8%, based on the weight of the dry untreated paper. In-use and dispoisal tensiles are 290 g/in.
and 11 g/in,, respectively. As with Example 1, the salt component of the binder composition is
introduced to the fibrous structure of this example via the 5% sodium sulfate solution required by

the in-use test method protocol.

EXAMPLE 3

Preparation of Poly(N-isopropvlacrylamide



& () -Y% " S$10% (& () - YUS$10% & () - Y% S$1098& () - YU~ S$1Q%&' ()-Y¥8$109%& ()-Y
- %cccccccegH4 10 1 S&3"109& () - @F10%&' ()-9L 109%& () - FI 109&: (‘2 AJ(O?/@Z ) -
.10 10 cefiijl~m[<H4 10 " I" "10%&k ()-!"I" "109% ()-1" _Iz. E’ -
3109 () - Wwokorofée ()- ! &3"10%& () - ~nooooooopuV7 10 PCT/US98/25078
HFL09& () - 10%<& () - Y10%& () -#@0%& ()- 10 10 10! 1",
"10%&' () - ppRr:uRutyp| zX6uV7 10! Y@ G 10%%<& ()-! Y@
G 1l0%<& ()-1t109%& ()-! 19G 10%<& ()-! 19G'10%<& ()-!19G" 10%<& ()-p|qlr
|s| ||| Q@}xY: 10! F Z10% & ()-14"10% & ()-S" 10% & () - 316%{&' ()-"10% & () -
10<< The example illustrates the preparation of a polyacrylamide of formula (I) (y = 0) useful

in the binder composition for the fibrous structures of the present inventjon.

Into a 1 liter round bottom flask is added N-isopropylacrylamide (50.03 g, 0.442 mole),
2,2'-azobis-2-methylpropionitrile (hereafter "AIBN") (0.3636 g, 0.00221 moles) and t-butanol
(250 mL). After the solution is homogenous, oxygen is removed by Fthree successive freeze-
pump-thaw cycles. At the end of the third cycle, the solution is le!ft under positive argon
pressure and placed in a 70°C oil bath. After maintaining the reaction at this temperature for 16
hours, it is cooled and the contents of the flask are transferred with water to dialysis bags
(molecular weight cut off 12,000 to 14,000). After dialyzing against water, the contents of the
bags are frozen and poly(N-isopropylacrylamide) is collected by fregze drying. A fibrous
structure comprising poly(N-isopropylacrylamide) in the binder com'Fosition is prepared in
accordance with the procedure described in Example 2.  A: solution of poly(N-
isoproprylacrylamide) (1.0% by weight in water, exhibiting a cloud point of 32°C) is sprayed
(10 mL) onto a 12 in. by 12 in. NSK handsheet with a basis weight of 16.5 pounds per 3000
square feet (made according to the process described in Example 2). After allowing sufficient
time for the water to evaporate (16 hours), the handsheet is sprayed:(5.0 mL) with a 0.6M
aqueous solution of sodium sulfate to afford a fibrous structure with Jm in-use wet tensile of

greater than 100 g/in. and a disposal tensile of less than 30 g/in. |

EXAMPLE 4
Preparation of Poly(N-isopropylacrylamide-co-t-butylacrylamide)

The example illustrates the preparation of a polyacrylamide copo\ilymer of formula (I) (y
> 1) useful in the binder composition for the fibrous structures of the present invention.

Into a 50 mL round bottom flask is added N-isopropylacry!lamide (3.592 g, 31.7
mmoles), t-butylacrylamide (0.446 g, 3.5 mmoles), AIBN (0.0309 g,' 0.188 mmoles) and t-
butanol (20 mL). After the solution is homogenous, oxygen is removed by three successive
freeze-pump-thaw cycles. At the end of the third cycle, the solution is left under positive argon
pressure and placed in a 60°C oil bath. After maintaining the reaction atj this temperature for 16
hours, it is cooled and the contents of the flask are transferred to dialysis ibags (molecular weight
cut off 12,000 to 14,000). After dialyzing against water, the contents of !the bags are frozen and
poly(N-isoproylacrylamide-co-butylacrylamide) is collected as a white Esolid by freeze drying.
A fibrous structure comprising poly(N-isopropylacrylamide-co-t-butylacrylamide) in the binder
composition is prepared in accordance with the procedure described in Example 3. The fibrous

structure has an in-use wet tensile of greater than 100 g/in. and a disposal tensile of less than 30

g/in.
[
I
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Preparation of Poly(N-isopropylacrylamide-co-dimethylaminoethvl acrylate)
This example illustrates the preparation of another polyacrylamide copolymer of
formula (I) (y = 1) useful in the binder composition for the fibrous structures of the present
invention. This copolymer has cationic character to which facilitates[ adsortion to cellulosic

fibers. '

Into a 100 mL round bottom flask is added N-isopropylacrylamide (9.431 g, 83.3
mmoles), N,N-dimethylaminoethyl acrylate (0.3708 g, 2.59 mmoles), AIBN (0.0711 g, 0.433
mmoles) and t-butanol (50 mL). After the solution is homogenous, oxy%en is removed by three
successive freeze-pump-thaw cycles. At the end of the third cycle the solution is left under
positive argon pressure and placed in a 60°C oil bath. After mamtam_mg the reaction at this
temperature for 16 hours, it is cooled and the contents of the flask transferred to dialysis bags
(molecular weight cut off 12,000 to 14,000). After dialyzing against water the contents of the
bags are frozen and poly(N-isopropylacrylamide-co-dimethylaminoethyl acrylate) is collected
by freeze drying. A fibrous structure comprising poly(N-isopropylacrylamide-co-
dimethylaminoethy] acrylate) in the binder composition is prepared in accordance with the
procedure described in Example 2. Because poly(N-i:sopropylacrylamide-co-
dimethylaminoethy! acrylate) is cationic, it can be added to the NSK furnish during handsheet
preparation. Consequently the resulting handsheet already contains the polymer, and can be
sprayed (5.0 mL) directly with 0.6M sodium sulfate to produce a fibrous structure with an in-use
wet tensile of greater than 100 g/in. and a disposal tensile of less than 30 F/in.

b. Comparative Examples

COMPARATIVE EXAMPLE A
(PVAB from partially hydrolyzed PVOH)

This Comparative example demonstrates the low in-use tensile strength of a structure
formed using a PVAA formed from a PVA having a relatively low degreq: of hydrolysis.

Northern Softwood Kraft Pulp (Grand Prairie®) fibers were d,ispersed in water and
collected on a Fourdrinier wire using a deckle box. The fibers were devJvatered and dried. The
resulting paper handsheets had good uniformity and a basis weight of 3JI g/m2. Ten (10) g of
Airvol 540 (Air Products, Inc.) (degree of hydrolysis of approximately 88%) were added to 490
grams of deionized water in a clean 1000 mL beaker and heated gradually with stirring to 95°C
and held for 20 minutes. The solution was cooled, and IN HpSO4 was used to bring the pH to
2.0. (Approximately 1.65 mL butanal (as received from Aldrich chemléal) were added.) The
beaker was covered and the mixture was stirred for 22 hours at 21- 23°é The solution had a
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mlo%& () slightly acidified dimethylsulfoxide (DMSO) at 60°C, then was cooled. This solution was
sprayed onto the hand-made paper. The sample was dried in a convection oven at 60°C to
constant weight. The amount of polymer added was 13% based onithe weight of the dry

untreated paper. In-use and disposal tensiles were 46 g/in. and 8 g/in., réspectively.

COMPARATIVE EXAMPLES B THROUGH F'

Northern Softwood Kraft Pulp (Grand Prairie®) fibers were hispersed in water and
collected on a Fourdrinier wire using a deckle box. The fibers were dewatered and dried. The
resulting paper handsheets had good uniformity and a basis weight of 37 grams/m2. Each
polymer described in Tables 1 and 2 below was obtained from the commercial source shown,
and dissolved in water to give a 2 w/w% solution. Each solution was Lprayed onto the hand-
made paper. The samples were dried to constant weight at 60°C in aEconvection oven. The
amount of polymer added to the paper, based on the weight of the dry untreated paper is shown
(ranging from 6-9%).

Table 1
Polymers shown in Comparative Examples B through Fi

Code Polymer Trade Name Commercial Source

B [Polyethyl Ozaxoline Aquazol 200 {Polymer Chemistry Innovations, Tucson, AZ
C |Hydroxy Propyl Cellulose [Klucel Aqualon Co. Wilmington, DE
D |Poly(vinyl methy! ether) |-- Scientific Polymer Produfcts Ontario, NY
E PVOH 70 15080-104A  |-- Air Products, Allentown,é_PA
F |PVOH 78 15267 - Air Products, Allentown,; PA
Table 2
Attributes of and results from Comparative Examples B through F
Code Mn Mw Cloud Polymer In-ﬁse Disposal

(kg/mol) | (kg/mol) | Point (°C) | amount (%) Ten%ile Tensile

13 10

B | 200 - 75 7
C - - 35 7 13 10
D | 130 200 30-35 6 15 12
E | 44-65 - ~30 9 19 15
F | 70-100 . 45 - 55 9 18 10
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Clearly, these polymers do not provide the combined in-use and disposal tensiles that
are obtained with the fibrous structures of the present invention.

While particular embodiments of the present invention ha\'Te been illustrated and
described, it would be obvious to those skilled in the art that variious other changes and
modifications can be made without departing from the spirit and scope of the invention. It is
therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.
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1. A flushable fibrous structure having an in-use wet tensile strencTilth of at least about
100 g/in. and a disposable wet tensile strength of not more than a[bout 30 gf/in. wherein
said flushable fibrous structure comprises fibers, a salt, and a polymer.

2. The flushable fibrous structure of claim 1 wherein the polymer is the condensation
product derived from reacting polyvinyl alcohol and one or more substituted or
unsubstituted C1—Cj; aldehydes.

3. The flushable fibrous structure of claim 2 wherein the polyvinyl ;alcohol reacted to
form the polymer has a degree of hydrolysis prior to condensation of at least about
95%.

4. The flushable fibrous structure of claim 3 wherein the polyvinyl alcohol reacted to
form the polymer has a degree of hydrolysis prior to condensation[ of at least about
97%. |

|
5. The flushable fibrous structure of claim 4 wherein the polyvinyl alcohol reacted to
form the polymer has a degree of hydrolysis prior to condensation of at least about
98%.

|
6. The flushable fibrous structure of claim 2 wherein the aldehydeireacted to form the
polymer has from 2 to 5 carbon atoms.

7. The flushable fibrous structure of claim 6 wherein the aldehyde reacted to form the
polymer is propionaldehyde, butyraldehyde, or a mixture thereof.

8. The flushable fibrous structure of claim 2 wherein the polymer is derived from the
condensation of at least about 8% of the hydroxyl groups of the starting polyvinyl
alcohol.

9. The flushable fibrous structure of claim 8 wherein the polymer is derived from the

|
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condensation of from about 8% to about 20% of the hydroxyl groups of the starting
polyvinyl alcohol.

10. The flushable fibrous structure of claim 9 wherein the polymer is derived from the
[
condensation of from about 10% to about 16% of the hydroxyl grdups of the starting

polyvinyl alcohol.

11. The flushable fibrous structure of claim 1 wherein the salt is selected from the group
consisting of sodium citrate, sodium sulfate, potassium sulfate, sodium phosphate,
potassium phosphate, magnesium sulfate, magnesium chloride, calcium sulfate, and

mixtures thereof.

|
12. The flushable fibrous structure of claim 11 wherein the salt is selected from the
group consisting of potassium citrate, sodium sulfate, and mixtures thereof.

|
13. The flushable fibrous structure of claim 1 wherein the polymer;constitutes from
about 0.5 weight % to about 20 weight % of the fibrous structure. :

14. The flushable fibrous structure of claim 1 wherein the polymer has a structure

H-éCHz—l:H);QCHz-clH-);H

l =0 =0
RN 1L3

according to formula (1)

y

wherein (a) x is 21;
(b)yis 2 0;
|
(c) R" and R? are independently selected from hydrogen and C, -G alkyl; and

f

(d) wheny is 21,

(i) R¥is ~-N(R*) (R%), where R* and R® are independently selected from hydrogen, C;—Cs
alkyl, and aryl; or

(i) R® is -O—(=CH,—)~N(R®) (R"), where z is from 2 to about 4 and R® and R” are

i



| #31 [ <109% & ()- /<10%& ()- /<10%& ()- /<109%& ()- /<10%& ()-
“f,,S109 & ()-_?NL 1 '#3! /<109 & ()- /<109 & ()- /<10% & ()-
/<109 & ()- /<109 & ()- /<109 & ()-hLONL /<10% & ()-< 2/<1ﬁ%s?§%
c-. AL [<10%& ()- /<10 & ()- [<10%& ()-tXNL /<1006 &4 78" /L
/<109 & ()- /<109 & ()- /<10%& ()- /<10%& ()- /<10%& ()-
/<109 & () - dD$
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independently selected from hydrogen C,~Cs alkyl, and aryl.

15. The flushable fibrous structure of claim 14 wherein y is 0; R' is hydrogen or C;~C;
alkyl; and R?is C,—C; alkyl.

16. The flushable fibrous structure of claim 15 wherein R' is hydrogen and R? is methyl,
ethyl, isopropyl, or n-propyl.

17. The flushable fibrous structure of claim 14 wherein y is 21 and

(a) R® is -N(R*) (R%) where R* is hydrogen or C~C, alkyl and R® is C,~C, alkyl: or

(b) R® is ~O—~~CHz-); =N(R®) (R”) where z is 2 or 3, R® is hydrogen or C,~C, alkyl and
R’ is C,—C; alkyl.

18. The flushable fibrous structure of claim 17 where
(a) R*is -N(R*) (R®, where R* is hydrogen or C;~C, alkyl and R® is Cs~C, alkyl; or
(b) R? is ~O—(~CHx-),~N(R®) (R7), where R® is C,—C; alkyl and R is C,—C; alkyl.

19. A flushable fibrous structure comprising fibers, a salt, and a pplymer which is the
condensation product derived from reacting polyvinyl alcohol and-one or more
substituted or unsubstituted C,—C; aldehydes.

20. The flushable fibrous structure of claim 19 wherein the polyvinyl alcoho! reacted to
form the polymer has a degree of hydrolysis prior to condensation of at least about
95%.

21. The flushable fibrous structure of claim 20 wherein the polyvinyl alcohol reacted to
form the polymer has a degree of hydrolysis prior to condensation of at least about
98%.

|
22. The flushable fibrous structure of claim 19 wherein the polyvinyl is derived from the
condensation of at least about 8% of the hydroxyl groups of the starting polyvinyl
alcohol.
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23. The flushable fibrous structure of claim 22 wherein the polymer is derived from the
condensation of from about 10% to about 16% of the hydroxyl groups of the starting

polyvinyl alcohol.

24, A flushable fibrous structure comprising fibers, a salt, and a pplymer which is the
condensation product derived from reacting (i) polyvinyl aicohol h!aving a degree of
hydrolysis prior to condensation of at least about 95% and (ii) one or more substituted
or unsubstituted C1—~Cg aldehydes; wherein the polymer is derived from the
condensation of from about 8% to about 20% of the hydroxyl groups of the starting
polyvinyl alcohol (i).

25. A flushable fibrous structure comprising fibers, a salt, and a polymer which has a

structure according to formula (I)

H-éCHz—(I:H}{CHz-CH‘};H
X (L /

=0 =0
Rl——l\II IL3

$2

()

wherein (a) xis 21;

(b)yisz0;

(c) R" and R? are independently selected from hydrogen and C1—é3 alkyl; and

(d) whenyisz 1,

(i) R®is -N(R*) (R®), where R* and R® are independently selected from hydrogen, C;~Cs
alkyl, and aryl; or

(i) R% is “O—(-=CH; -); -N(R®) (R), where z is from 2 to about 4 and R® and R” are
independently selected from hydrogen C,—Cs alkyl, and aryl.

26. The flushable fibrous structure of claim 25 whereiny is O; R' is hydrogen or C—C;
alkyl; and R? is C1—C; alkyl.

27. The flushable fibrous structure of claim 26 wherein R' is hydrogen and R? is methyl,

ethyl, isopropyl, or n-propyi.
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29. The flushable fibrous structure of claim 28 where
(a) R*is =N(R*) (R®, where R* is hydrogen or Cs—C, alkyl and R® is C3~C, alkyl; or
(b) R® is ~O—~(~CH; —),~N(R®) (R”), where R® is C,~C; alkyl and R’ is C1-C; alkyl.

30. A disposable absorbent article comprising:

A. a liquid pervious topsheet;

B. a liquid impervious backsheet; and

C. an absorbent core positioned between the topsheet and the backsheet;
wherein the topsheet comprises the flushable fibrous structure of claim 1.

31. A disposable absorbent article comprising:

A. a liquid pervious topsheet;

B. a liquid impervious backsheet; and

C. an absorbent core positioned between the topsheet and the backsheet;

wherein the topsheet comprises the flushable fibrous structure of claim 2.

32. A disposable absorbent article comprising:

A. a liquid pervious topsheet;

B. a liquid impervious backsheet; and

C.an absorbent core positioned between the topsheet and the backsheet;

wherein the topsheet comprises the flushable fibrous structure of Flaim 9.
}

33. A disposable absorbent article comprising:

A. a liquid pervious topsheet;

B. a liquid impervious backsheet; and

C. an absorbent core positioned between the topsheet and the backsheet;
wherein the topsheet comprises the flushable fibrous structure of claim 14.

|
|
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wherein the topsheet comprises the flushable fibrous structure of claim 24.

36. A disposable absorbent article comprising:

A. a liquid pervious topsheet;

B. a quuid impervious backsheet; and

C. an absorbent core positioned between the topsheet and the bécksheet;
wherein the topsheet comprises the flushable fibrous structure of ?claim 25.



