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FLUSHABLE FIVERVEIISTRUCTURES "C’JmSﬂgPE‘E’B OF
THE | NVENTI ON The present invention relates to flushable fibrous
structures. These fibrous structures may-lbe in the formof either paper or
synt heti ¢ nonwovens. BACKGROUND OF THE

| NVENTI ON Wet strength is a desirable attribute of nany

di sposabl e paper products, tIEUSHSELE FEBROES STROUOTURRS egrity for an
extended period of tine when wetted during their intended use. Such
products include toilet and facial tissue, paper towels, and sone of the
conponents of diapers and adult incontinents, fem nine hygi ene products
such as sanitary napkins, pantiliners and tanpons, and the |ike. A

nunber of resins have been used GHELDOFTHINVENTIONNg useful for providing
wet strength to paper products and conponents thereof. Certain of these
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subst anti al tron o¥ Its rnitral wet strength over tinme. Exenplary
resins of this type include urea-fornmal dehyde resins, pelam ne-fornal dehyde
- resins and pol yam de-epichlo ns exhibit limted

" wet strength decay, even in the, presence qf excgss ter. However,
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can t her ef or diapgs endradnit Guriohtineatss felmininbehygisne pioductoduichl as seaitary napkinsapantiliiess
desirabl e al taﬁfﬂf?: dnéCandfinedie€cti ng used paper products to nunicipal sewage
treatment facilitfes or private septic systens is typically obviated by the
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- nmore of its conponents, permanently retains hydrql ysis- _resistant strength
properties. ToTBiedsip Paper Prdyrts With peEmanERt wel 5 Rﬁﬂpi"f?rﬁ‘ih&fg"ﬁt@“r?gﬁ%‘f‘“m

product  conpqre Bedivn tetaned bibstastial portioe onits initial watndrepgth Soeraimeh yEjemplary
Bqueous body NP G PRgnads Siserraiiabyef Geubd | Allihint PGB iRl ubd
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However, permanent wet strength in paper products is often an unnecessary and
undesirable property. Indeed, due to the permanent wet strength of such._products, or
components thereof, paper products are generally disposed of after brief periods of use into
landfill, incinerators, etc. Such products can therefore pose a significant burden on the solid
waste stream. The desirable alternative of directing used paper products to municipal sewage
treatment facilities or private septic systems is typically obviated by the inclusion of
"unflushable" components, such as topsheets and backsheets. That is, clogging of these systems
can result if the product, or one or more of its components, permanently retains hydrolysis-
resistant strength properties. Therefore, efforts have been undertaken to provide paper product
components, and specifically incontinent and personal hygiene product components, that have
sufficient wet integrity when wetted with aqueous body fluids during use, but which lose their
integrity when exposed to large amounts of waste water (such as is encountered in a typical
toilet) such that they traverse plumbing and disintegrate in municipal/septic systems. Numerous
approaches for pr'dviding paper products claimed as having good initial wet strength which
decays significantly over time have been suggested. For example, various approaches suggested
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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 of not more than about 30
g/in. The invention specifically relates to flushable fibrous structures comprising 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 excess water, such as that
encountered in a typical sanitary disposal system. The invention further relates to products
consisting of (e.g., tissue products such as facial and toilet tissue) or comprising (e.g., absorbent
articles) the flushable fibrous structures, as well as methods for making the fibrous structures.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of a sanitary napkin with portions of the sanitary napkin cut away

to more clearly show the construction of the sanitary napkin.



aqueous flyids encountered in use, but is soluble in the presence of excess
wat er, such as that encountered in a typical sanitary di sposal The
i nvention f §¥QM&T186e| at es t o products consisting of (e.g., tH< é'ﬂéségot%ucts
such as facial and toilet tissue) or conprising (e.g., absorbent articles)
the flushable fibrous structures, as well-3as nethods for maki ng the fibrous
structures. BRI EF DESCRI PTI ON OF THE DRAW NGS
FIG 1 is a top plan view of a sanitary napkin ortions of the
sanitary napkin cFiO- A/ cress-sagsional viessefithe %‘W&W{’%mc‘tf%é@r Litakenglong seqtig lioe 2-
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FIG 2 is a cross-sectional view of the sanitary napkin of FIG | taken

al ong section line 2- 2. " SCRI PTI ON OF THE
| NVENTION I. Definiti ofrs RS- USet Sjmy =term"in-use wet
tensile strepgth” ns the tensile strength of a fibrous structure, as
measur ed u5|ﬂ n}l%@'&%sﬂrom c tensile tester as described in the Test

Met hods section, A$ted hareim il termo fintuse wst tensile wtrengtiel snésne thegoaile strangthSifoa
sodi um sul f f i n,
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in excess distilled water for 15 seconds at 23[err]C. ||
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tensile streﬁgth ﬁf nﬁEF‘EPou shki@feabout 30 g/in. preferabl y not nore than
about 25 g/in e neasured accordl ng to the procedures
set forth in t he Thegreskastitvsatioaelaieste fushable fitpousistmeterds bavingran dn-ysefwst tensile
preparing th&ﬁﬁgﬁ lof'§thl?£ Qbofu’c PicOY ., Prdrerably a@ﬁa@l’asoudéé& ynb%auﬁbrsisfe?edu}bsﬂ ow.

I n ‘gener al erred structures conprise fihers and

material, whigps a‘t“ﬁ 09 shige In 2dition; the S%Hﬁslhé‘\?sa M%Pnﬁﬁdtfﬁngé‘h‘l’ﬁnm more

than about 30 gfin., preferably not more than about 25 g/in. Tensile strenfths are measured

aceording to the procedures set forth in the Test Method section below. Preferréd rhaterials for
preparing these flushable fibrous structures are described in detail below. In‘géneral, these
preferred structures comprise fibers and a binder material, where the binder material comprises a

polymer and a salt.

A. Binder Composition
In one preferred embodiment of the present invention, the binder component of the

fibrous structures comprises a salt and the condensation product of polyvinyl alcohol (hereafter
referred to as "PVA") and one or more substituted or unsubstituted C{-Cg aldehydes. This
condensation product is a polyvinyi alcohol-co-acetal (referred to herein as a "PVAA").

Polyvinyl alcohols useful in making the PVAA for this preferred binder are well known
in the textile and paper arts, and are available commercially from a variety of sources. These
alcohdls are manufactured by first poljmerizing vinyl acetate, followed by hydrolysis of the
acetate groups to alcohol groups. The commercial grades of PVA vary in degree of
polymerization (i.e., molecular weight) and degree of hydrolysis (i.e., the number of acetate
groups that are converted to hydroxyl groups). For example, commercial grades of PVA are
available having a degree of hydrolysis of about 88% to those having a degree of hydrolysis in
excess of 99%.

Preferred functionalized polymers useful in the present invention are those where the
PV A material to be acetalized has a degree of hydro]jzsis of at least about 95%, more preferably
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of routine ’expetx'irrientagongfe()p %lre%killeya;tlr;an atm%ev{lilltbgld?cﬁetp in part by the end-use of
the product, as is discussed below.

Preferably, the PVA starting material will have an average molecular weight of at least
about 80 kg/mol, more preferably at least about 160 kg/mol. In general, the higher the average
molecular weight of the polymer, the greater the in-use wet strength of the corresponding
fibrous substrate comprising the binder. The skilled artisan will recognize that the molecular
weight of the starting PVA effects its viscosity (higher molecular weight provides higher
viscosity PVA), and that lower viscosity PVA will be easier to process into the desired PVAA.
However, this does not limit the scope of the invention to the use of "low" molecular weight
PVAAs.

As indicated, to obtain the preferred PVAA material, the PVA starting material is
reacted with a substituted or unsubstituted C5-Cg aldehyde, or a mixture of two or more such
aldehydes. Where the aldehyde is substituted, suitable substituents include, for example, C1-C3
alkyl and aryl. Preferably, the aldehyde is an unsubstituted, saturated straight chain. Also
preferred is where the aldehyde has from 2 to 5 carbon atoms, more preferably from 3 to 4



of acetalization needed increases as the degree of hydrolysis of the PVA
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particularly suitable for reaction with the PVA starting material are

acet al dehyde, propional dehyda b¢ yr g (gg 1 Xtures thereof.
Particularly preferred is wh _é & ayuy ZT?Q g*)i onal dehyde and/ or
but yr al dehyde, nost preferably butyral dehyde. In general, the PVAA
materials useful herein can be prepar Q)y rea€e@g a coferci al grade of
PVA (e.g., Airvol 350[err] or Airvql [65, availjable fromA r Products,

Al | entown, PA) and al dehyde in anRagtious sol uRion at a tenperature of
about 20[err]C and at a pH of approxigmtely 2. Representative exanples for
preparing PVAA's useful herein are s forth belowin Section VI.

Anot her preferred class of polyner useful in the binder conponent of the

fibrous structMFe® are honopol ymers and copol yners derived from acryl am de
nononers. These(@atigdrs have a structure according to the foll ow ng

general formul a(t()l))iszo;

(c) R! and R2 are independently selected from hydrogen and C1-Cg alkyl (preferably at
least one of R1 or R2 is other than hydrogen, more preferably Rlis hydrogen and R2 s
Cy-Cj alkyl, still more preferably Rl is hydrogen and R2 s methyl, ethyl, isopropyl or
n-propyl); and

(d) whenyis>1,

@) R3is -N(R4)(R5), where R4 and RS are independently selected from hydrogen, C;-
Cg alkyl and aryl (preferably R4 is hydrogen or C1-Cy alkyt and R3 is C1-Cy alkyl,
more preferably R# is hydrogen or C3-Cy alkyl and RS is C3-C4 alkyl); or

(i) R3 is -O-(-CHp-),~N(R)(R7), where z is from 2 to about 4 (preferably 2 or 3, most
preferably 2) and RO and R7 are independently selected from hydrogen, C1-Cq
alkyl, and aryl (preferably R6 is hydrogen or C}-C3 alkyl and R7 is C1-C3 alkyl,
more preferably RS is C1-C3 alkyl and R7 is C4-Cj alkyl).

In those instances where R6 and R7 are both alkyl groups, the resulting tertiary amine
will be cationic at neutral pH and the polymer will therefore be readily adsorbed to cellulose,
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present invention. Salts useful herein include those comprising monovalent cations (e.g., Lit,
Na', K*), divalent cations (e.g., Mgt2, Ca?2), and trivalent cations (e.g., AI*3). Preferred are
salts comprising monovalent or divalent cations. Preferred salts comprise anions such as citrate,

sulfate, chioride, fluoride, bromide, thiosulfate, phbsphate, nitrate, acetate, carbonate, and
bicarbonate. Preferred salts include, but are not limited to, sodium citrate, potassium citrate,
sodium sulfate, potassium sulfate, magnesium sulfate, calcium sulfate, sodium phosphate,
potassium phosphate, and magnesium chloride. Particularly preferred salts include potassium
citrate and sodium sulfate.

Because the level of salt utilized directly effects the in-use wet strength of the binder,
the level of salt required for a given fibrous structure of the present invention will be dictated in
part by the end-use of the product comprising the fibrous structure. That is, where relatively low
in-use wet tensile is required, such as for toilet tissue, relatively low levels of salt may be
required. Conversely, where high in-use wet tensile is required, such as for a topsheet in an

absorbent article, relatively higher salt levels may be utilized.

B. Fibers
The binder composition is useful for imparting temporary wet strength to a wide variety
of paper and paper products. As used herein, the terms "paper” and "paper products" include
sheet-like masses and molded products containing fibrous materials which may be derived from

natural sources, such as wood pulp fibers, or which are synthetically derived.
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C. Preparing Fibrous Structures
The fibrous structures of the present invention comprise the temporary wet strength

binder (polymer and salt) in combination with fibers. The polymer is combined with the fibers
in a manner which, after addition of the salt, leads to a bonded fiber mass, génerally in the form
of a sheet containing the fibers. The bonded fiber mass has an in-use wet strength that is higher
than a corresponding fiber mass without the binder.

The fibrous structures of the present invention may be prepared in a variety of ways.
One important aspect, however, is that the polymer and the salt should be added to the fibers
separately. That is, while the polymer and salt may be added simultaneously, they should not be
admixed prior to introduction to the fibers. This is dictated by the salt's ability to precipitate the
polymer if the two are combined prior to addition to the fibers.
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paper makefithe solventsis suitble. Optionally, a plasticizer may be included in the solution to-aid in
providing softness and flexibility to the bound fibrous structure. In a preferred embodiment, the
polymer solution is sprayed onto the previously set fibers. Upon drying, the salt component is
added (e.g., spraying) to the fiber/polymer substrate. .

As indicated, the polymer may alternatively be combined with the cellulose fibers in the
wet-end of a wet-laid paper-making process. Thus, the polymer may suitably be included in the
paper-making furnish. The polymer may be directly added to the furnish and agitated to cause
its dissolution. Alternatively, a solution of the polymer is first prepared and then added to the
furnish. In either case, depending on the nature of the polymer, it may be necessary to introduce
a positive charge into the polymer so that it can readily adsorb to the anionic cellulose fibers
when added to the wet-end of the paper making process. For example, a small amount of 4-
dimethylaminobutyraldehyde dimethylacetal may be added along with the unsubstituted Cy to
C4 aldehyde while making PVAA to provide the positive charge. Alternative to supplying a
positive charge is to heat the polymer/fiber mixture to facilitate retention of the polymer onto
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ont o to about 10 weight % of the polymer, based on the total weight of the fibrous sgmcture The wet
strength properties of the fibrous structure will depend on its end-use (e.g., a tissue product or a
component of an absorbent article).
The composition comprising the polymer is allowed to remain in contact with the fibers
for a time and at a temperature sufficient to enable adsorption of the polymer by the fibers and
bonding between the polymer and fibers such that significant wet strength is developed via the
bond formation (interfiber bonds are formed). When the fibers are treated by spray application
on conventional commercial paper making equipment, the production time, e.g., the paper air-
drying time (conventionally less than 4 minutes), may need to be increased to enable significant
levels of wet strength to develop.
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strength to deve 'OI?' . .
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 article 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 wearer's vestibule are also
within the scope of this invention. It should be understood, however, that the present invention

is also applicable to other feminine hygiene or catamenial pads, or other absorbent articles such




-10- ; The fibers and the pol yner may be conbi ned at any pH t hough
it may be desirable to avoid strongly acid conditions that &t}g gtf,to
aci d’cat al yWR99878¥6| ysi s of the pol yner. The paper product Rat i

" being treated with the polynmer is preferably subjected to a drying step to
renove water and/or any other solvents sollas to devel op the in-use wet
strength. Drying may be acconplished by subjecting the paper product to

el evat ed t enper.at ures, e of. fra t 85 1.L. t
125[err] C, f &% diapPey r’r‘é"’gtﬂﬂ"'gﬁ ?dé'n*f”dttg é‘gﬁgaévvéent ?feotg] cfi ef‘é‘L gl fo ff%ﬂtgrgtf?@gg
typically totramspet away fiven gdutface suchasdxspb'dablepw%efaﬁalmm,tandlﬂlellétepart icularly
adapted for papery,pf B%%ﬁ?rstv%d &%’FRQB\%%P?&“ stBﬁeO%d/&f &ﬂﬂg&:& ion ‘R irel I nE 0

be di sposed into Sewer e under st oo
t he present amiclenifi eny, i lstoapfbkhcﬁ‘bﬂ etmnep%it \W&bﬂ aecprding e fbe Pﬁ?%ﬁu@t’@“m are

i ncl udi ng, bH]tco Shated 'oqhgﬁéidtnpconﬂ{nm ‘ﬁa@t}ﬁ)%iﬁé‘ﬂﬁy Wnoﬂaﬁ?ﬂbtﬁfnﬁnﬁﬂﬁtﬂe as

t hose used for ousehol body, “or other cleaning applications. ry
paper pr oducprncimessofithecaresgnt inyention: Dushdaramsters, H‘i"’l“@% Hf‘!“e?e qongidered %}PR? ‘f’ i al

]E | ssue, pﬁp efhetlrﬁt‘ﬂﬂlﬂf ﬂux|§ Qﬁﬁnﬁﬁde@ rﬂn%h&nail@f wiRh ﬂ&étli&ﬁﬁkihg Qiﬁrdﬁilaﬁsnes u&iﬁgaﬁuons
em ni ne hygiene articles, | napkins

t ampons, di apers, “aplﬂﬁgﬁt‘? ?}bﬁ&at"a‘f @?"@é HRFUHEREES:) ﬁl Df)(’érff gfs
and/ or backskied Ws&rw&ai‘eictf)mictlﬁgl cﬂfaahgmhma badytdontaeting or fdcing surfa%b so'thodnt
Articles

" t he Le qr t .
general |y t oSHERGS cé%‘yﬁ%g'b‘;] aﬁ%gg?’bm ?:sorn AN tgeag g%(rﬁ’ tfﬁmg‘r g'f Iﬁamg
speci fi cal | ysurfate os"gaoneibsnirfaess. mmnmeaakimwgdsmgallmgﬁ dras Vlnwfﬂrfmhmﬁ;ﬂt 0

the body of rhe oA Hhe £l E@&rﬂaa?ﬂ&e erlvarnsd U dt@'th% b%aymn@ﬁeam The

di scharged from erm ent ar I's 1'ntend

i ncl ude di apeacend waﬁa@r%}éuoﬂhepﬂﬂ%ary pmkgb}%(shwhmtlaﬁy%&;ﬂau%opﬂ°ﬂm% ‘H’Qr}f
pads and t hﬁnténki&ﬁo b@ﬁla&@'ahja@eit RINREGRT's aﬁﬂirgﬁﬁmtjwﬂérﬁﬁﬁsaﬁﬁﬁy ndpkén 106§ Worn,

"di sposabl e" 1s used herein taq _describe absor ent ar
i ntended to be | albffepiEgy Wk@tlﬂg‘FW%’e?t ??r% d?”é\tﬁﬁtdﬁ‘ggyﬂ gﬁ?’é‘?%@ﬁ?
article (i. ecentefrlliley'Ta.r Thd B3ine Hldﬁgituﬂﬁmb,asdsaﬂ&rdedefedstt@a lihé, kis ed dinsion drthie

preferably, to Ied t S

envi ronnent aP %&Eﬁ)ﬁ W@a nne ﬁ%enefallgtaggﬂe}ﬁ‘vﬁgxs@ bgﬁ%ﬁ&g?‘% ‘8’| e a?éftg)ras to
absor bent  ar vértéabplandiwhibh bisests mstandingavearer sntm@ft@né rightchody balves vehen shepsanitare
parts united, agft QPMQ"WOBP THR AR "SRR EHs e OhteRiM bs' dbed RerbilBdre irfi@dhafigtabletand

require separdte mani pul ative parts, such as a separattg hol.der agl n@d‘g

A preferred efasdaiarine axy ordifsatignaphich lish withip the plgus, plibr sanitary; papkin at if,
ﬁc cor danCﬁ hgénewny BerpéndichiRr AN Ioﬁgxmdﬂﬁpdﬁemoho JFIGoalso stl;awFtha thd sanﬁa'ylmaﬁdn
erein, the r n or t ant G,

worn by fenaﬁ(ié“é(ﬂeﬁ@?ma&{%h‘aﬂlé dﬁ%&ﬁﬁi‘f geé ‘gﬁ% g@ﬁ%ﬂpﬁ a%%("% ]ﬁ)a‘w? s tﬂ?
urogenital r }bggmrdmaa edizewvforc Isidesedgad"p adke designated 2drand ethd ead rcdms r(onBensls'D Laa¢
fluids and 05 [, nal discharges fromthe wearer's body (e.g., blood,

menses, and urlgnetf ‘nterl abial devices which reside partially within and
partial ly externaFIG 4 it thp plap aiewrof ¢ senitaryi napkie 10 pfthe preseniyinyentian inesubgtasiallyf

this inventi ﬁ& sthtk v%hpﬂ&’tio&eoﬂﬂ{ée{aﬁfté??dnplhﬂ\@iﬁgrout @y tb RorPrek@afiitshow the
invention is al so applicable to othe dwntglﬂ[;le le. v oglth%r;gmor cata nlhmkl fgc%ds
or ot her absﬁﬁ"ﬁ'é‘??fm'é?f(q‘%?aém feRkn {6an P tary nap
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 absorbent 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 or "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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conpri sed gpes (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 polymers 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 laminates; 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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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 March 4, 1986, the disclosure
of which is incorporated herein by reference. An exemplary attachment 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. Alternatively, the attachment means
may comprise heat bonds, pressure bonds, ultrasonic bonds, dynamic mechanical bonds or any
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the crotch portion of the panty prior to use.” Suitable release lmers are 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 BL30MG-A Silox 4P/O, which is manufactured by the Akrosil Corporation of Menasha, WI.
The sanitary napkin 10 of the present invention is used by removing the release liner and
thereafter placing the sanitary napkin in a panty so that the adhesive contacts the panty. The
adhesive maintains the sanitary napkin in its position within the panty during 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 the 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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release liner 27 in  order hesi ve or ‘adheri ng
to a surfacd&-Sthatept Applisation Serial No 07/810 774 "Absorbent Artxcle avmg 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-referenced 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, tissne 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 tissue paper preferably has
a basis weight of between about 10 g/m2 and about 65 g/m2, and a density of about 0.6 g/cm3 or
less. More preferably, the basis weight will be about 40 g/m? or less and the density will be
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of the topxpaiientibsectiatcksheet (i.e., unitary). A nunber of sanitary
napkins having flaps suitable or adaptable for use with the sanitary

napki ns of {he | gvent i e disghosed in U'S. 4,687,478 entitled
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her eby i ncg_@g{?r ated herein b)éhre er preferred enbodi nment
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acquisition la C ri.sed. of sever Jent er| I s I nc| udi ng
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pol ypr opy! etirecticar(MI))oley ednkilel strength, it stripgs aré tliguch thatahe sl ing gmtantnbmts pafallel to
cel l ul ose; tpé &Qgﬁneoélreiﬂglhoit }ngxﬁx'i’fbturg of #H&¥fibrous structure. For a cross machine direction

(CD) wet tensile strength, the strips are cut such that the 5 in. dimension is parallel to the cross-

machine direction of manufacture of the fibrous structure. Machine-direction and cross-machine
directions of manufacture are well known terms in the art of paper-making.

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



equi val ent materials or conbinations of materials. Exanples of sanitary
napki ns-having an acquisition |ayer and a topsheet are m)reé .
descri bed i WWQPS¥TI8 950, 264 i ssued to Osborn and U.S. Patent %Wg%tsl on
Serial No. 07/810,774, "Absorbent Article Having Fused Layers”, filed y
Decenber 17, 1991 in the names of Cree, ef7-al. The disclosures of each of
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preferably byripsisi on bonds as is nore fully described in the

above-referenced Cree application. | V. Wet Strength Properties
Wth regard to paper t lisBsecWet Temsifecitgepgthr y wet strength pol yners of the
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w1 be aboubg#hQuduidserr] or less and the density will be
-16- about %.3 g/cnferr] or less. Most preferably, the density will be
bet ween about 0. 04. g/ cmigbéal WatTensibkosttenth? g/ cnferr]. See Columm 13, |ines

61 - 67, of U S. Paten 59, 282 ulski.et al.). [SS .
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be conventlonaﬁy pressed tissue paper, pattern denhsified tissue paper, and

unconpact ed, whemgisposed of injetypicalsewage;sgsieie paper. These types of tissue paper

and net hods for L R8lloWitz nd?ARRiking Rl ark BRWMAed Bo fifustrals thegpRéberifivention.
descri bed, for e>rzg§rpl e,.in US. E’g ent.5 gB@i%gﬁ isaﬁteﬁ on ?agust 2, 1994

to D. Phan etthgpcope ohiheinkention sdo brgetsrmingd by the glamisvhich follvd o 7r ot y .

Fi brous structures formed with the tenporary wet strength binder of the

~ present i nvemnli on RepiestntativduindComphriative Examplee wet tensile strength and a wet
strength decay rate suitable for flushability wi thout a significant risk of

sewer system cl oggi Bgpreseptativerxamples use condi tions. The aforenenti oned

tensile properties may be determ ned as described in the follow ng

“experinmental section. V. Test Met hpgaPmgkijon -- Wet Strength Tests
“The fibrous structures are aged prior 10 fensile festing.a nigimm of 24

hours in a conditi oA&dP2iaEgRRE - IOICIOEC,
: Lerr]F (22.8lerr] %h[seerxunp e ElLsetrra'Ee]s %e %?e%a}agoen of Laﬁ\'/XE polymer useful in the binder
composition for the fibrous structures of the present invention. The starting 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 mL beaker. The beaker is
heated gradually with stirring until the polymer is dissolved. The solution is cooled, and 1 drop
of concentrated HySOj pre-diluted in 10 mL of deionized water is added. Then 0.68 g propanal
(as received from Aldrich chemical) are added. The beaker is covered and 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/m? 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 weight of the dry untreated
paper. In-use and disposal wet tensiles for the treated paper are 284 g/in. and <15 gfin,

respectively. In this example, the salt component of the binder composition is introduced via the



humdity is 50%[err] 10% Both the in-use and di sposal wet strength tests
are perfornmed on one in. by five in. (about 2.5 cm X 12.7 c? strips
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gauge length of 1.0 in. The two_ends of the test strip are
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IN HpSOy4 is used to bring the pH to 2.0. Then 2.15 mL butanal (as received from Aldrich

chemical) are added. The beaker is covered and the mixture is stirred for 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 disposal tensiles are 290 gfin.

and 11 gfin,, 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-isopropylacrylamide




The followi ng non-limting exanples are provided to illustrate the present
i nvention. The scope of the invention is to be determined by the clains
whi ch fol | oWO 937186 Representative and Conparative Exanpl esPCT/US8/25078,

Represent ati ve Exanpl es EXAMPLE -1
Preparation of a PVAA and a Fibrous Struci®re Prepared Using the PVAA
This exanple illustrates the preparation of a PVAA pol ynmer useful in the

bi nder corrp05|t|on for t e fibrous structures of the ent ention, The
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- present i nvegkeaterthan moghnandegapqéaltémﬁepﬁjcqsdmﬁogﬁn det erm ni ng whet her or
not a fibrous structure is within the scope of the acconpanying clains, the

structure will be tested accordl ng to ghevpeshk Methods in the formthat it
"is made, used and/or sold (i. i f

Preparation of Polx( N-isopropylacrylamide-co-t-butylacrylamide)

The example illustrates the preparation of a polyacrylamide copolymer 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-isopropylacrylamide (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 at this temperature for 16
hours, it is cooled and the contents of the flask are 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-isoproylacrylamide-co-butylacrylamide) is collected as a white solid 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.



any salt is present in the structure, it wll not be renoved prior to
nmeasuring in-use or disposal wet tensile strengths). ’
EXAMPLE 2 WO99/22718  preparation of a PVAA and a Fi brous StRGRYIMESPBepar ed
Usi ng the PVAA This exanple illustrates the preparati on of .another
PVAA useful in the binder conposition f8P-the fibrous structures of the
present invention. The starting PVA has a degree of hydrol ysis of

approxi mately 98-98. 8% NorthEEn &Eétwood Kraft (NSK) Pulp
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Pol y( N-i solfﬁg% Wl %Q’ZFS)/ |agc?rpal¥S'N-isopropylacr}|?l£rgEi -co—dlmpthﬁzminoethyl acrylate) is collected .
-19- by freeZhedoimgnpl A fibroms r ainesuré h eorpprisingr qidlﬂﬁ-iﬁi}pr@yﬁg&y)b?ﬁdyéoam de -
of fornmul ag . = . Rt [ . ositian for the fi.prous
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flask i s IeRsdu: i dospiiksdy| icr Bxamplde 250. 0Begause. Apvdy(Neisapyopylacrylamide-co-

2, 2' - azobi EimethyRiniobBYIOREMEY i§ bhtfonld RIcaRbE 8ided A B NSK Rurmfrd Gurkhe EndB221
mol es) andprgﬁapa itogl.n%onsequently 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 g/in.

;

b. Comparative i?.xamgles

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 degree of hydrolysis.

Northern Softwood Kraft Pulp (Grand Prairie®) fibers were dispersed 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 g/m2. Ten (10) gof
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 1IN HypSO4 was used to bring the pH to
2.0. (Approximately 1.65 mL butanal (as received from Aldrich chemical) were added.) The
beaker was covered and the mixture was stirred for 22 hours at 21-23°C. The solution had a

hauser, Inc., Federal Wy, WA) .




(250 nL). After the solution is honbgenous, oxygen is renoved by three
successive freeze- punp-thaw cycles. At the end of the thi rd cvcle, the
sol uti on i s W@$%27i8éder positive argon pressure and pl aced i P WQF‘WC oi |
bath. After maintaining the reaction at this tenperature for 16 hours, it-
is cooled and the contents of the flask a#le transferred with water to

di al ysi s bags (nol ecul ar -wei ght cut off 12, 000 to 14, 000) After dialyzing
agai nst water, the contents of. the bags ar zen, and

pol y( N i sopr‘aﬂgﬂ RRIR WP thay afnbieqtyfemperaiues- b ef P e Wes Faligetedhand disgpleed in

structure Cognghily bdlgifibd dintkhylsalfNidenDMSO) hta60°Cihen wak feeolbd. n diis sbmmpmsavasl on
is prepared in

cor t he oced re described in o
sol ution of P& ﬁ% q@%ﬁ@gm#mm ff%%“ﬁ{/' 2 C&Weal%ﬁ %\r‘r,lg gt érc "
exhi biting accmlstamdmﬁght ntﬂnfanibﬂ{xtemfrﬂdﬁ)mersadéqﬂrugsetﬁ% basedion thetveight oD thiendry by

12 i NSK' h 0
Feet (e AUkoRg et artpang ABbBetiE it e R SREEAYE oS Gui g
sufficient time for the vvat(ﬁjmmym ﬁpﬁé§3hﬁﬂ{§@;GHche handsheet is

sprayed (5.0 nL) with a O | on sodiumsulfate to afford a

fibrous structur eNegthem W‘?ﬁ’ddﬁféﬁ\ﬁélp (Cifﬁ’é‘l ?@"”6@) dibergrvesre dispgrsedop vptst#nd and

a di sposal tgugdibeorPd F&\ﬂ&%ﬂérhﬂfb g &/ deEk}e box. The fibers were dewatered and dried. The
EXAMPLE 4 at i

Pol y(N-i sopr @W?%PWF%W@GEIB ﬁﬁ?‘@l‘%’&@?%ﬁ?‘b@)bms weight of ’?Fneg"’é‘}(sgﬂpll:each

illustrates pd)ﬁn@rdembai inOnbles$ lancpmlbybwrwﬁsaubtadﬁd mpnhymnmahar murmlsmw(d ) (y
[err] 1) useful er. co f or, f the
present i nvefﬂ'tlz'5 ﬁ&‘lecpm waterq? ﬁive agp ‘3’8"’} ﬁf‘ﬁ‘;’}bﬁn@ % %ﬂrﬁgf ag%k'%’ gim%

N-i sopr opy| amede mgerdcThe3amples gere3itied torvabsiant) weight ot 69°Cao rawoamcti@ Q\@n42[®eg,

3.5 mol es), [ﬂuﬁﬁkf(rpg dg'%ogdsdgd tOQhéL mﬁje@ eS| th@%»@bgg}f of s %tre(a?é&sﬂi%/e)é is DbWET

the sol ution” oxyg I's renove hree”succes

f r eeze- punp- Crénsinsdipm €8%)-At the end of the third cycle, the solution is

| eft under positive argon pressure and .placed in a 60[err]C oil bath. After
mai.ntai ning the reaction at this tenp re for 16 hours, it is cooled and

the contents of the fl @slymasrsehdwinii ompirativelExatip hmsﬁrsu@@s (ol ecul ar

. - : - N
wel ght cut off_1 Q0N t.o 1A,nnn) Aftor d Ql\Jl'IJ na._againct \Anfnr’ +

~J ~J

contents of pd@epagds apdlyrhérozen gmehde Name Commercial Source
pol y(N-i sopr pytarTyTamtue- co- DUty acr yranf oe) 15 colrected as a wite golid
by freeze driingl A fibrous strugture conprising
pol y(N-i sopr ppy| Bely¥hroAgolme- t - YG-A0Y ﬂ’amdéﬁt):hdnﬂstfyl”lﬂn&'hﬁdﬁﬂiﬁwﬁp&zl dli on
I S prepared fmmagtordance w Lt tHeg, procedpre Jdescry ) npre 3. Tfe
fibrous struftGr Fydepxy Bropyl{-eljlossfRlucelon s jAquajen oW BgoRa, DY 0 glin_4dnd a

di sposal tenpgim e|paly(ViBd sethyPdthed) [9/ 1 N. Scientific Polymer Products Ontario, NY

- 20- E [PVOH 70 15080-104A  |-- Air Products, Allentown, 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-use | Disposal
(kg/mol) | (kg/mol) | Point (°C) | amount (%) | Tensile | Tensile

B 200 - 75 7 13 10
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




EXAMPLE 5 Preparation of . .

Pol y(N-1 sopropyl acryl am de- co- di net hyl am noet hyl acryl ate) THi s
exanpl e | WQ9%27386es t he preparation of another pol yacryl anP§a/Us8¥2i0Wser of
formula (1) (y [err] 1) useful in the binder conposition for the fibrous
structures of the present invention. Th2Z copol yner has cationic character
to which facilitates adsortion to cellulosic fibers. Into a 100 nL
round bottom flask is added N-isopropylacryl am de (9.431 g, 83.3 mmuol es),
NN- di net hyl am noet hyl acrylate (0.3708 g, 2.59 nmoles), AIBN (0.0711 g,

0. 433 vl es) apardy, M@ pstymérs @oHed profide Be dohdine® linlhdeQMd idispHRIRAKIRS Usht
oxygen is renpved bgmégége successu¥§PIreeze- upp-t haw cycles. At the end

of the thiFgoRgiasdw TOYt stpiGtures PresFRYEPVefi%: t i ve argon pressure and
placed in a ?0[%(}} h@aﬂichlabambodiﬁ‘eﬁtelrofnm rprésenti ingentioe lfaeaaafbéxp ﬂlu@?’elztéchil:ﬁd

t enper at ur r,1 0 i t. 1 s .cqoled.and.the coptents of the as
transferr e‘ges‘frg’egi’i glv)’/os}‘?g %%é’g‘ém'(snﬁ g’é’ o glflﬁ?/@fng a&lﬂ’agf’ ?‘%,% cp%ngfﬁ ,%0) .
Aft er di al medificatiagmcandte mvale evithbhtalepativg from thé spiditeand agopeaf ¢hef invention. aktds

pol y( N1 ORLRR AthidABlober &Pl nBehlid i QR WA chilfyld bt idaifidarb ke d DY
freeze drylng. f1brous strtucture conprising

pol y( N- i sopithipihieseopgiofthisdavantion.di net hyl ami noet hyl acrylate) 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- di net hyl am noet hyl
acrylate) is cationic, it can be added to the NSK furnish during handsheet
preparation. Consequently the resulting handsheet already contains the

pol ymer, and can be sprayed (5.0 nL) directly with 0.6M sodiumsulfate 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 g/in. b. Conmparative
Exanpl es COVPARATI VE EXAMVPLE A '
(PVAB frompartially hydrolyzed PVOH) Thi s Conparative exanple

denonstrates the low in-use tensile strength of a structure formed using a

PVAA formed froma PVA having a relatively | ow degree of hydrolysis.

Nort hern Softwood Kraft Pulp (Gand Prairie) fibers were dispersed in water
and collected on a Fourdrinier wire using a deckle box. The fibers were
dewat ered and dried. The resulting paper handsheets had good uniformty and
a basis weight of 37 g/nferr]. Ten (10) g of Airvol 540 (A r Products,
Inc.) (degree of hydrolysis of approxinmately 88% were added to 490 grans
of deionized water in a clean 1000 nL beaker and heated gradually with
stirring to 95[err]C and held for 20 m nutes. The solution was cool ed, and
IN Herr]SOerr] was used to bring the pHto 2.0. (Approximtely 1.65 nL
butanal (as received from Al drich chem cal) were added.) The beaker was
covered and the m xture was stirred for 22 hours at 21-23C. The sol ution
had a :




-21- cl oud point |ower than anbient tenperature. The pol yner was

col | ected ‘and dissolved in slightly acidified dinmethylsulfoxj at
60[efr] C, t @Mk o0l ed. This solution was sprayed onto tht%%%&e
paper. The sanple was dried in a convecti g\? oven at 60[err]C to constant -
wei ght. The anount of pol yner added was 13% based on the weight of the dry
untreated paper. In-use and disposal tensiles were 46 g/in, and 8 g/in.,
respecti Vel Y ywhat is claimed is: COVPARATI VE EXAMPLES B THROUGH F

Nort hern Softwood Kraft Pulp (Grand Prairie) fibers were dispersed in water
and collected on a Fourdrinier wire using a deckle box. The fibers were

dewat ered and dri gdg, 4] i 1 ] L ) and
2 basi & wei gt of Ausbitle BB deGheRRRE oBREUBIRT IR AYCRRR Y HEIOD . BN
bel ow was obtand néispoksal avet tehisile cioamgthrof natl mare thag 80 ghmown, and di ssol ved in water
to give a 2 ww¥solution. Each solution was sprayed onto the hand- nade
paper. The sanples were dried to constant weight at 60[err]Cin a
convection ogen. The fladkanio fibRhs RAlMiEst GISEET cliafacteficedpia tiek thehaaaate has inhig-

wei ght of the dry untreated paper is shown rang{ant% from6-9%.
Table 1 use wet tensile strpggtly ast RBQgin, pre 380 B¥hnpl es B t hrough F

Code Pol yrer Trade Nane Commrerci al Source
B Pol yethyl QOzaxoline Aquazol 200 Pol ymer Chem stry Innovations, Tucson,
AZ C Hydrosy PrdpgflusBeblé Gbrosestidturself Claimduerl @rimCGhcharaeterizaddr hat thpptrucyre

Pol y(vi nyl t hyl. et her . ientikic,Polymer Products Ontario, NY
E PVOH 70 ﬁ%ﬁ'ﬁpﬁﬂw"?“’“s"" strength of it m°"’Af"P“ %’{%{;@%ct s, Allentown, PA F

PVOH 78 15267 _ Air Products, Allent own, PA

T ean £ 4 Thedjiapable Fiynoe stfcbireof pgpim I coBmming AR outt SgRAEReS T\ >y
Di sposal (kg/mol) (kg/nol) Point ([err]C anobunt (% Tensile
Tensi |l e B 200 . 75 . . 7 .

13 10 S. The flgshable fibrous structure of Claim 4 charactegg.d in that the polylper is the
13.

10 condensation product derived from reacting polyvinyl alcohol and one or more substituted or

unsubstituted C1-Cg aldehydes.

6. The flushable fibrous structure of Claim 4 or Claim 5 characterized in that the polymer

has a structure according to formula (I)

H—QCHZ—TH);QCHZ—CIH%H
¢=0 ¢=0

Rl—IL 1L3

k2

iy

characterized in that
(a) xis>1;
(b) yis20;
(c) R! and R2 are independently selected from hydrogen and C-Cg alkyl; and
(d) whenyis21,
@) R3is -N(R“)(R5 ), where R% and R3 are independently selected from hydrogen, Cj-

Cg alkyl, and aryl; or



D 130 200 30- 35 6 15 12

E 44- 65 - ~30 9 19 15 ) F
70-100 WO 99127186 45 - 55 9 18 10 PCT/US98/25078 '
-22- Cearly, these polyners dp not provide the conbined in-use

and di sposal

tensiles that are obtained with the fibrous structures of the

present invention. Wi | e particul ar enbodi nents of t he present

ki HTed i n the GP0Ct KaiOTEHRORNERRRA: Silthe fch dmf b 7 350 oM X Be' nocc

wi thout departing ifdepuidety soikibd foR BardEAPE s sl ahdipgntion. I i

therefore i ntended t

cover 1 n the appended clalns all “such changes and

nodi fications that are W|th|n the scope of this invention.
23 \Wat |s claiped is: A fl ushabl f| broagtrs]&tsl‘;ructure havi ng an

i n-use wet7-t ensf @“sgft?l%mscﬁm%“el eomyyrisipg fibsrs, (¢, s

3y PpBEahigh IS the

tensile Stéoﬂﬁ&fs&ndﬁf ﬁ)rB&Hct BEHvRd AN redPrinl h(ﬂ%/vmyl Zalcohol 2ddCorle! &tSHBMR! sibdtinkRELbS

structure of

Claim characterized int tthe structure has an in- use wet

tensi | e stunsvhstivtedfCia€g aldehydesp00 g/in, preferably at |east 300 g/in. 3.
The flushable fibrous structure of Claiml1l or Caim?2 characterized in that
the structure

8.

The flushable fibrous structure of Claim 7 characterized in that the polyvinyl alcohol

reacted to form the polymer has a degree of hydrolysis prior to condensation of at least 95%,

preferably at least 98%; and characterized in that the polymer is derived from the condensation of

at least 8%, preferably from 10% to 16%, of the hydroxyl groups of the starting polyvinyl alcohol.

9.

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

structure according to formula (I)

H-GCHZ—CH}GCHrCHé-H
=O

| IL
RN 3

e

@

characterized in that

(@ xis21;
(b) yis=0;
(¢) R! and R2 are independently selected from hydrogen and C1-C3 alkyl; and
(d) whenyis>1,
(i) R3 is NRHR?), where R4 and RS are independently selected from hydrogen, Cj-
Cg alkyl, and aryl; or
(ii) R3 is -O-(-CHp-),NRO)R7), where z is from 2 to 4 and R6 and R7 are
independently selected from hydrogen, C1-Cg alkyl, and aryl. |

||IIIII| [t IIII| IlIlI II |II|



has a disposal wet tensile strength of not nore than 25 g/in. 4. The
flushable fibrous structure of Caim1l1 conprising fibers, a salt a
pol yfer. 5WO 9927186 f| ushabl e fibrous structure of Caim 4"8’5’&’?&%@% zed
in that the polynmer is the condensation pegduct derived fromreacting -
pol yvi nyl al cohol and one or nore substituted or unsubstituted
Cerr]-Cerr] al dehydes. 6. The flushable fibrous structure of Claimi4
or Claimb5 characterijz i p, that the , has..a st.ruct ur.e, aacor di ng t
Ii'& tl'ﬁe hus%nge Pnbxtbus structure &qjilégﬁ chafhotefzed in ﬁ’é‘? Y8 ()é??zxgcl]lyt%lrﬂ nhogt

formula (1)

. : . e 0: q
i(ﬁéegehzeh?lr91.569”1%1?"[}%%&??6%%5%&%&% and C[erﬁ:2 C[Rga(ra;]r]aﬁﬂyl !Q[::ur:l] e (d)
when y is [err] 1, -~ (i) Rerr] is -N(Rerr])(Rerr]), where Rerr]

and Rlerr] are i ndependentlg/ sel ected from hydrogen, Clerr]-
Clerr] al kyl 11-andThe fjyshable fibrous structure of Claim 9 cl aracterized in that y is > 1 and
24

(a) R3 is -NR)(R3) where R4 is hydrogen or C{-C4 alkyl and R is C1-C4 alkyl; or
(b) R3 is -O-(-CHy-),-N(R6)YR7) where z is 2 or 3, RS is hydrogen or C1-C3 alkyl and

R7 is C1-C3 alkyl.

12. A disposable absorbent article comprising:
A. aliquid pervious topsheet;
B. a liquid impervious backsheet; and
C. an absorbent core positioned between the topsheet and the backsheet;
characterized in that the topsheet comprises the flushable fibrous structure of any
of Claims 1-11.

13. A method of making a flushable fibrous structure having an in-use wet tensile strength
of at least 100 g/fin. and a disposal wet tensile strength of not more than 30 g/in., the method
comprising the steps of:

(a) providing (i) fibers and (ii) a first solution comprising a polymer which has a

structure according to formula (I)

H—é-CHz——CH>—<CH2-CH->—H
I
Cc=0 C=0

| @D
Rl—-IiI 3
RZ
characterized in that

(a xis2>1;

(b) yis20;

(¢) R! and R are independently selected from hydrogen and C1-Cg alkyl; and
(d) whenyis> 1,.

\\

Iy

L [ s



(ii) Rerr] is -O(-CHerr]-)[err]-N(R[err])(Rlerr]), where z is from2 to
4 and R6 and R7 are i ndependent |y sel ected from hydrogen, *
Cerr]-Ce™q227k 88 |, and aryl . 7. A flushabl e fibrous EFT{VEJ@PWS
conprising fibers, a salt, and a pol yner ich is the condensation product
derived fromreacting polyvinyl alcohol and one or nore substituted or

unsubstituted (Jerr]-C err] al dehydes. 8.  The flushable fibrous
structure of Caim?7 ch eri L8 that jshe vinyl a] cohol reacted to
formthe polyner has a giigl?'eg 'ﬁ%ﬁowsgﬁ%%pﬂdgﬁg@‘é‘ﬁﬂ%‘{?g selerteds .
| east 95% preferably at |lydmiged)8HCadlkylahdargzberi zed in that the pol yner
is derived fromthe condensation of at |east 8% preferably from10%to
16% of the hydroxyl gr @ims etOLCHS),ARONBTR Mn¥réizhy from 2698 @hd RS ard R7 are A
flushabl e fibrous structure conprising fibers, a salt, and a pol ymer which
has a structure accordi ng indepénsiently selettell from hydrogen, C1-Cg alkyl and aryl;and [ err]
characterized in_ that . (a)_xis [err] 1; . (b) yis [err] O (c)
Rlerr] and R[errp) aFE“‘P%ééi@ﬁ@éﬁtW‘?‘tb‘éﬁ'é&Obﬂomrom hydr ogen and
Cerr]-Cerr] alkyl; : V=D , .+ (i) R3is
“N(R4) (R5) o) Lkt ’%’?‘é‘@‘%‘ﬁ@%@‘#ﬁé‘*ﬁ? 'I“{Q’efg‘iz"} th fibers o BVear ogen,
Jerr] - fiberi®lymer wixturenandar y| ; or (ii) Rerr] is

;;lroe( -CHerr]-)[ Etﬁf ] _cgl(tﬂnﬁg {h]e)fﬁag[/;?orl)trlxgr’mi%leerv%thza siegonfdrs(gﬁr&ign go?np%isﬁgg szll:lzg and R7

* [ L M 1 *



i ndependently selected from hydrogen, Cerr]-Cerr] alkyl, and aryl.

25 10+ ~ The flushable fibrous structure of laim9 chara i .p that
y is'0; R eWQ9818ydrogen or (err]-Cerr] alkyl; and R[eféff,{lyszgﬁﬂsd'yﬁ
Cerr]-Cerr] alkyl. 11. The flushable fibrous structure of daim9 -
characterized in that y is [err] 1 and (a) Rerr] is
-N(R[err])(Rerr]) where R err] is hydrogen or (Jerr]-(ferr] al kyl and
Rlerr] is (Jerr]-Cerr] alkyl; or (b) Rerr] is
-Q-CHerr]-)[err]-N(Rerr])(Rerr]) Ahéae zis 2or 3, Rerr] is hydrogen

or CJerr]-Clerr] alkyl and Rlerr] is (Jerr]-Cerr] alkyl.
12. A di sposabl e absorbent article conprising: A aliquid
pervi ous topsheet; B. a liquid inpervious backsheet; and
C. an absorbent core positioned between theat opsheet and the backsheet;
characterized in that the topsheet conpfi eg the flushable fibrous
structure of any of Clainms 1-11. 13. A net hod of
maki ng a flushable fibrous structure hayi ng &n in-use_wet tensile strength
of at least 100 g/ins_and a di Hfosakmet—tensile sprédgth of not nore than
30 g/in., the method”comyising the eps ot (a) providing (i)
fibers and (ii) a first solution Lonprising a\polAner—~gyi ch 285 a
structure according to forrmula (f) [err]
13 \ 10a
1
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char
Is [

from hydrogen

acterlzed |n t hat

ered gg;‘c[err] ok

Clerr ]%ﬁkﬂy&i‘éﬁ%&% reau

o ,vle

(a) x is [err] 1; "“Q’.‘"} (b) vy
bddan@kfod Ndepen oa‘.}ul%t, sel ect ed
20000 284s-@) Wen y is
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Before the expiration of the time limit for amending the
claims and to be republished in the event of the receipt of
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(54) Title: FLUSHABLE FIBROUS STRUCTURES

(57) Abstract

‘The present invention relates to a flushable fibrous structure that is particularly useful as a disposable tissue product and as a component
(e.g., topsheets) for absorbent articles such as catamenial pads, diapers, incontinent articles and the like. The invention specifically relates to
a flushable fibrous structure that has an in—use wet tensile strength of at least about 100g/in, and a disposal wet tensile strength of not more
than about 30g/in. The invention also relates to absorbent articles comprising the fibrous structures, and methods for making the structures.




