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PCT/ US96/ 15885 WATER DI SPERSI BLE AND FLUSHABLE ABSORBENT
ARTI CLE’ -5 _ FI ELD OF THE | NVENTI ON" -
The present invention is directed to an absorbent article such as a
sanitary . napkin, panty liner, incontinence pad, or the like. Mre
particul arly, wbheagsgsent . invention is directed to apspubRAksss

articles that may be di sposed of during the fil ush 10 cycle of a
conventional toilet w thout causing disposal problens thereby.
BACKGROUND OF THE | NVENTI ON - Di sposabl e absorbent articles
have been commercially avail able for many years and have net with

great success world w i
conveni ent and discr etgﬁﬁ%ggﬁﬂnsg%%% S gﬁ%ﬁ#’%ﬁ%%?&@n% aél?ll'l&Lg&

particularly for 15 sanitary napkins and the |Iike. One nethod that woul d
provi de such i nproved conveni ence and di scretion would be the use of
a conventional toilet for such di sposal. However, there is a
substantial risk of disposal problens, such as cl ogging, i f
commercially avail abl e sanitary napkins are di sposed of by flushing them
down a conventional toilet. FIEIZWOF THE INMENTBONpast a nunber of
attenpts have been made to provide flushable absorbent articles.

British Patent No. 282riflAdreqtht RWBHtidnds AREdédPlo HPABISBEN dicle such as PsRtadi NY
a core said to be fluyshabl e ,and .a rﬁgeellen -treaf.ed arri

r which is
separ at ed  PApiTy panty Jinsr. ipcpniinencs; pad, a5 diy %8’2‘5& 1’8%‘% "%ttﬂfér‘"?fé&‘ns.
U.S. Patent No. inventioB i YigecBdJ0 abspshent] antidesthatswayobe digipsedaofyduridg the 8ash
describes a sanmht agpkldeikdoRiventigrial toll @GAHIGY AbdingMtispodal problefieiheleby. Ve,

tenporary barrier wthin the absorbent core for spreadi ng bodily
fluids but nakes no provision for T%%ﬁmm_overi ng. '
U S. Patent No. 3,561, 447, issued@A RO b ﬁ 1969, descri bes
a

Disposable absorbent articles have been commercially available for many years
and have met with great success world wide. A long felt need has existed for more
convenient and discrete disposal methods for such absorbent articles, particularly for

1S sanitary napkins and the like. One method that would provide such improved
convenience and discretion would be the use of a conventional toilet for such
disposal. However, there is a substantial risk of disposal problems, such as clogging,
if commercially available sanitary napkins are disposed of by flushing them down a
conventional toilet.

20 In the past a number of attempts have been made to provide flushable
absorbent articles. British Patent No. 282,447 attempts a partial solution by
providing a core said 1o be flushable and a repellent treated barrier which is séparated
from the core and needs to be disposed of by other means. U.S. Patent No.
3,078,849, issued to Morse on February 26, 1962, describes a sanitary napkin

25  incorporating a fluid sensitive, temporary barrier within the absorbent core for
spreading bodily fluids but makes no provision for a water sensitive outer covering.
U.S. Patent No. 3,561,447, issued to Alexander on March 13, 1969, describes a
sanitary napkin having a nonwoven fabric cbvering wherein the nonwoven fabric
comprises textile length fibers and the binder for the nonwoven is a combination of a

30 soft acrylic binder and polyvinyl alcohol. This combination is said to have sufficient
strength when damp to serve as an outer covering while still dispersing in water
when exposed to mild agitation. While such a structure may have limited wet
strength, it is unlikely that it will have sufficient barrier properties to be a satisfactory
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sani tary napki n having a nonwoven fabric covering wherein the nonwoven
ffabric conprises textile length fibers and the binder for the
nonwoven is-a conbination of a 30 soft acrylic binder and pol yvinyl

al cohol. This conbination is said to have sufficient strength when
danp to ser 55 outer covering while still dispersingyg .

when expose\gfq m%Pd agitation. Wile such a structure nayﬂcﬂ.g'gg&ﬁ??ﬁted wet
strength, it is unlikely that it will RBave sufficient barrier properties to
be a satisfactory WO 97/ 18784
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an object of esent Fhvent rovi de an a sorbent ar

Wi th perforr‘rﬁ'??’é%‘sb‘?c@ﬁ%ﬁ“ﬁ‘%% (such as com‘ ort to a wearer, Ieakage
resistance, and 20 the like) equaling or exceedin those of contenporary
absorbent articlEhys, ks an pbiectiefithe present ipréion tofpravide aurabserhentiatiddt i on t o
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further en ent article
that may be © biest of dhespressatinyentigy te pwyrﬁervgsqr ot aticles that a@me AMBNEEnt i onal
toil et and wednveniéneadhd giscretion when the used absorbent article is disposed of. It is still a

further object of the present invention to provide an absorbent article that may be
disposed of by flushing the article down a conventional toilet and which readily

2s  disperses into small portions when the used absorbent article is exposed to water and
the mixing action of a conventional toilet.

SUMMARY OF THE INVENTION

The present invention provides an absorbent article, such as a sanitary napkin,

that disperses into fragments which are readily flushable in a normal toilet. The

30 preferred sanitary napkin of the present invention comprises a liquid pervious

topsheet, a backsheet impervious to bodily fluids, an absorbent core positioned

between the topsheet and the backsheet, and means for removably attaching the

sanitary napkin to a wearer's undergarment. Alternative embodiments of the present
invention can also comprise laterally extending flaps.
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25 disperses into small portions when the used absorbent article is

_exposed to water and the m xing action of a conventional toilet.
SUMVARY" OF THE | NVENTI ON The present invention provides an
absorbent article, such as a sanitary napkin, t hat di sperses into

fragments whi gly @hgsheadi ly flushable in a normal toilet. Therifsee/1ssss
preferred sanitary napkin of the present jnvention conprises a liquid

pervi ous t opsheet, a backsheet i npe}vi'ous to bodily fluids, an

absor bent core positioned bet ween the topsheet and the backsheet, and

means for renovabl Vheaprefeerded liguidhgervious topsheed dfathy prespiti invention comprises'as

under gar nent . d | wesai a&g@r‘érgg can
l%iaeE g?%w n&?&%ﬁéﬁ#‘%&:@ox&?w ngtH resin mc%

al so conpri se n
PCT/ USQg}) 15885 Portions of the ﬁodej‘r surg\ge of e tissue are further provided w1t13 a resmous
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provided in thepf ?{emr&ﬁ tcfﬂsf?éei 5§th9f>ie§é1ﬁ‘ﬂw@£h&n NRqiRY Yodity iAESatdh ek&iflent

t opsheet. Alterna he resih us can rovi de t.he topsheet
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prevent such acquired fluids fromrewetting the body surface 10 thereof SO
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material s ther M"aéametga% heetse of y e dﬁéecrdF{féﬁc‘llleh"é?‘ﬁ TeRseseRle @ an
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20 joining such backsheets to the remaining components of a sanitary napkin. The

backsheet of the present invention presents no such joinder issues.

The sanitary napkin is assembled by disposing the backsheet such that the
surface thereof that is coated with the water resistant resinous material is oriented
toward the core. The core and the topsheet are disposed thereon, and the

25 components joined using means known to those skilled in the art. A water soluble
adhesive is used to join the components of the preferred sanitary napkin of the
present invention in at least an area of peripheral bonding so the components will
separate when the sanitary napkin is exposed to water in a toilet.

BRIEF DESCRIPTION OF THE DRAWINGS

30 While the specification concludes with claims particularly pointing out and
distinctly claiming the subject matter which is regarded as forming the present
invention, it is believed that the invention will be better understood from the
following description taken in conjunction with the accompanying drawings, in
which:
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20 joining such backsheets to the remai ni ng conponents of a sanitary

napki n. The backsheet of the present invention presents no such
j oi nder- i ssues. The sanitary napkin is assenbl ed by di sposing
t he backsheet such that the surface thereof that is coated with the

wat er resi st | nous nmaterial is oriented toward 3 __The
core and the‘g{;éyiﬁ@et are di sposed thereon, and the 25 co%@“@%%’fci ned
usi ng nmeans known to those skilled in t#e art. A water soluble

adhesive is used to join the conmponents of the preferred sanitary napkin of

the DI eSent Fige sl aXp ihnYied 673 préblindd Sy nﬁﬁm ahgIatherk 0pgnd O the

conponents wil | . Separate V\A{lfn t sanitary napkin 1s exposed to water
in a toil et Present invention shown with a portion | t reeved, opshepcthenavy NGS
30 Wi lvaddrlyingssactufe; cat i on concl udes with clains particularly

poi nti ng out and distinctly claimng the subject matter which is

regarded as for nFiggrel Wi 4 @ESd cross-settinBINiLW of thel preforrd® bdnfti§Chapliat t he
i nvention w Ielm 0] lmt%gttsthghunﬁle{“setlo fa om.d Qg_z Fi fol.l ow ng descri ption
taken in gonj ur?g Sh W th 't h&"Scc a ylgrﬁ' ra%i H’é’ée in whi ch:

WO 97/ 18784 . . C oy . .
PCT/ US96/ 15885 Figure 3 is a schematic side eievational view of an apparatus suitgble for

Figure 1 is @odting tid backsheetwr pfintingthefopshieerbftiaprésantyinveapién;n  enbodi ment  of
t he _ present invention showmn with a portion of the topsheet renoved to

show t he UNPighteY4 NP aSicheiahtd Side elevational view bf G faRerfative afpaffisar ged

cross-sectional ,vigw of. t ref.erred sanitary napki 5 epbodi nrent shown
T gure. 1 oaable G siing e BasieE &irork g Vi sbodhER e preschl iyends | %)
schenat i ci0si da betheides pbthawebj ew of an apparatus suitable for coati ng
t he backsheet or printing the topsheet of the present invention;

Figure 4 is a schigomtdis aplafieriest efithé topstrebt ofitlpresentditventiogr nat i ve appar at us
suitable for coating the backsheet or printing the topsheet of the present

invention 10 onFig@feNs S¢ dR Senfhbged"@o¥elictional view taken along line 5-5 of the

topsheet of the present invention;

Figure 7 is an enlarged cross-sectional view similar to that of Figure 6 but of
15 an alternative web configuration;

Figure 8 is an enlarged cross-sectional view similar to that of Figure 6 but of a
further alternative web configuration;

Figure 9 is a greatly enlarged, perspective illustration of an individual fibril 54
such as depicted in Figures 6-8; '

20 Figure 10 is a plan view of an apparatus suitable for flushability determination
according to the method described in the TEST METHODS section below;

Figure 11 is a cross section of the flushability apparatus of Figure 10 taken
along line 8-8 thereof; and

Figure 12 is a perspective view showing the assembly of the apparatus used to
25  measure hydrostatic head.

DETAILED DESCRIPTION OF THE INVENTION

As used herein, the term "absorbent article” refers to devices which absorb and
contain body exudates, and, more specifically, refers to devices which are placed
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Figure 5 is a plan view of the topsheet of the present invention;
Figure 6 is an enlarged cross-sectional view taken along line 5-5 of the _

t opsheet of the present inventi.on; Figure 7 is an enl arged
cross-sectional viewsimlar to that of Figure 6 but of 15 an alternative
web confi gur alycPé¥grse Figure 8 is an enlarged. crosecyashimssel view
simlar to that of Figure 6 but of a further alternative web
configuration; Figure 9 is a 5great | y enl arged, perspective

il lustration of an individual fibril 54 such as depicted in Figures
6-8; 20 agdinm peinlroximiy tpiterbody efthefwearer apataohtand conthinahd earfons
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to 25 meagur gsdydgo h@% recycled, composted or otherwnse dxsﬂQEve—ﬁDan
DESCRI PTI C]\l OF THE | used,

"absor bent art F’&Y‘E’““'F%'Eﬁgsc"f"(?aﬁ'@?n '@%‘g‘%l‘@ﬁ “amr i&"“t amc?"cd'ﬁfﬁ t° body
exudat es, and, absortent paticles ivdadh gre fomfial of separdte\parte sinited tdgetheretop fommeal

SUBSTI TUTE SHEEJorfitdedr edfity so that they do not Yguitd /sdiarfe®é manipulative arts like a
PCT/ US96/ 15885 ) @‘» Y ? >

agai nst or in PPGRAISRAerapd pad, %5’8?“8‘? empodigent of p W%B&B‘PS&"‘&&BW&W ain the
various 10 aegitxufdbe pressohinvediontis thecatamenjaload, sehigary aephin 20.showalin e i s
used herein t OFgQ#cC].i R€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).

15 Interlabial devices which reside partially within and partially external of the wearer’s

vestibule are also within the scope of this invention. As used herein, the term

"pudendal” refers to the externally visible female genitalia. It should be understood,

however, that the present invention is also applicable to other feminine hygiene or

catamenial pads such as pantiliners, or other absorbent articles such as diapers,
20 training pants, incontinence pads, and the like.

General Description of the Sanitary Napkin of the Present Invention

Figurc 1 is a plan view of the sanitary napkin 20 of the present invention in its
flat-out state with portions of the structure being cut-away to more clearly show the
construction of the sanitary napkin 20 and with the portion of the sanitary napkin 20

25  which faces or contacts the wearer, oriented towards the viewer. As shown in Figure
1, the sanitary napkin 20 preferably comprises a liquid pervious topsheet 24,2 liquid
impervious backsheet 26 joined with the topsheet 24, an absorbent core 28
positioned between the topsheet 24 and the backsheet 26, and attachment means 30
for releasably attaching the sanitary napkin 20 to a wearer's undergarment.

30 The sanitary napkin 20 has two surfaces, a body-contacting surface or "body
surface” 20A and a garment surface 20B. In a similar manner each component
comprising the sanitary napkin 20 may have a body surface designated by the
reference number for the component with an appended A and a garment surface
designated by the reference number for the component and an appended B. The

35  sanitary napkin 20 is shown in Figure 1 as viewed from its body surface. The body
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absorbent articles which are not intended to be | aundered or otherw se

restored or - reused as an absorbent article (i.e., they are intended
to be discarded after a single 5 use, and, preferably, to be recycled,
conpost ed or ot herw se disposed of in-an - environmentally conpatible
manner). A Wi dﬁ;* absorbent article refers to abs grPE8denadski C! €s
whi ch are forne S
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Sani tary Napkin of the Present Inventlon Figure 1 is a plan

flat-out ot at 2”5%’?%* DR sty i kBBt JTHEH bBe) ' et iy
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napki 20" pr Sl ekl o AF é?‘m?%”'ﬁg‘? Ul regions 33 prefelifly BRLIE Y

i nper vi ous b?ﬁ‘l&é‘ﬁ‘é‘é’t‘ IYZ‘B’WHe%"‘W“ﬁ‘F H@"g 9295{)3181 Hbg’tﬁ’ t?eﬁ'l’P“bor e 28
posi ti oned baé3%adhd length of thecenitaRylnapkéh. Wﬂztdnlaltﬂshamionzﬁ a samithnapdpkirhment
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wearer's und ry napkin 20 has two surfaces,
~ a body- cont a?tqgﬁtjgé'd?sflﬁ‘t g"“58ﬂ§°pt°mb°’§

Ce 20A and a garnent surface
+ 20B. In a simlar nmanner each conponent nprising the sanitary napkin

20 may h@fe a bo¥pils thertgpshesicide hackshsst. gyd thﬁébs‘“be“‘ 083 BR% Re assepER I for the
conponent w tatvaaayaxﬁmnde:dwﬂ cafifiiguaatipms iactudisg sé ealed "tube™ peducgnatside by t he

reference ”‘”ﬂa dﬁEts} efQHéHf’%ﬁ&Iy Kin3d {b‘ilé‘ireBdesQﬂﬁ:d?g'ineral ftary
napkin 20 is lf ent 4 9 ggé{ lssuedat% gfgm on Afl{g(l)lsr{]zl ]S99808)§ igtrémadc 5.1 He body
issued to Desmarais on January 10, 1984; U.S. Patent 4,321,924, issued to Ahr on
25  March 30, 1982; U.S. Patent 4,589,876, issued to Van Tilburg on August 18, 1987.
Each of these patents are hereby incorporated herein by reference. Figure 1 shows a
preferred embodiment of the sanitary napkin 20 in which the topsheet 24 and the
backsheet 26 have length and width dimensions generally larger than those of the
absorbent core 28. The topsheet 24 and the backsheet 26 extend beyond the edges of
30 the absorbent core 28 to thereby form at least a portion of the periphery 21.

The Absorbent Core

The absorbent core 28 may be any absorbent means which is capablc of
absorbing or retaining liquids (e.g., menses and/or urine). As shown in Figure 1, the
-absorbent core 28 has a body surface, a garment surface, side edges. and end edges.
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20A is intended to be worn adjacent to the body of the wearer while the
garnment surface 20B is on the opposite side and is intended to be placed
adj acent to woohifgswearer's undergarnments when the sanit argTnsplisssL0 i s
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Figure 1, the Apphca_iinsmoberh?s 685, %eBrduus&aGMdyCcmpMCmbhahﬂg@m 2%urf ace,
si de edges .258N49881th BEG8Re of Duenk, et al. Each of these patents are incorporated herein by
reference. A preferred embodiment of the absorbent core comprises a blend of

comminuted wood pulp and a superabsorbent polymer. A wood pulp suitable for
comminution into airfelt is provided by the Buckeye Cellulose Corp. of Memphis,
TN under the designation Foley Fluff. A suitable superabsorbent polymer is

30 provided by Nalco Chemical Co. of Naperville, IL under the designation Nalco
1130.

The Backsheet

The backsheet 26 is impervious to bodily fluids (e.g., menses and/or urine) yet
readily dispersible in cold water under the mild agitation seen when flushing a
35 conventional toilet. As used herein, a material is impervious to bodily fluids (i. e.
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The absorbent core 28 may be manufactured in a wide variety of sizes and
‘shapes (e.g., rectangular, oval, hourglass, dog bone,
asynmetric, \%Qﬂsﬁﬁd froma wde - vari ety of Ig’,&%&aﬁgﬁﬁrbent
mat eri als conmdnly used in sanitary napkins and ot her absor bent

articles such as conminuted wood pulp wlich is generally referred to as
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ed in U tent. 4,950, 264, i.ssued.tp Osborn on
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al . on Sept erpolprapylens.8e@; palyethylene fibers) or a combination 0f g@uray 3asd synthetied t o
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. roC r n | C I
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U.S. Patent No. 5,183,707 issued February 2, 1993 to Herron et al., the disclosure of
each patent being incorporated herein by reference. In order to ensure easy
25 dispersibility,. such fibers should be either intrinsically hydrophilic or treated to be
hydrophilic. As used herein, the contact angle between water and the material
surface is used to define its relative hydrophilicity. The contact angle is less than 90
degrees for a material to be considered to be a "hydrophilic" material. Methods of
treating fibrous assemblies to render them hydrophilic are described in U.S. Patent
30 4,950.254 issued to Osborn on August 21, 1990, the disclosure of which is

incorporated herein by reference.

High internal phase emulsion (HIPE) foams, as described in U.S. Patent
5,147,345, issued to Young, et al. on September 15, 1992, the disclosure of which is
incorporated herein by reference, are also suitable for use as the substrate 102. HIPE

35 foams provide the additional advantage that they are also capable of absorbing

SUBSTITUTE SHEET (RULE 26)



30 provi ded by Nal co Chem cal Co. of Naperville, IL under the designation
Nal co 1180. The Backsheet The
backsheet 26 is inpervious to bodily fluids (e.g., nenses and/or urine) yet
readi |y dispersible in cold water under the mld agitation seen when .
flushing a woemngRs conventional toilet. As used herein, perRRb@ises S

I npervious to bodily fluids (i. e.
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cross-linked c | ose bers. Suitable cross-Ilinked cel ose fibers
are descri bed Sgaelihéent No. 4,888,093 issued Dec. 19, 1989 to Cook, et
Tension control devices and tracking devices (not shown) well known in the
art may also be used in this process, if such devices are necessary to insure an even
coating of the resinous material 200 across the entire transverse width of the
20  substrate 102.

The water resistant resinous material 200 is provided to first printing roll 110
in a liquid state. If the resinous material 200 is in a solid state at room temperature,
it may be heated to a temperature above its melting point. Alternatively, resinous
materials in a liquid state at room temperature may also be used. For example,

25  prepolymers comprising chemically reactive end groups may be utilized. In this
case, after depositing the resinous material 200 onto and into the substrate 102, a
subsequent curing step is necessary to convert a resinous material. 200, such as a
liquid prepolymer, into the solid state. For example, prepolymers that are curable
upon exposure 10 actinic radiation are suitable. -

30 In the preferred embodiment of the process, first resinous material 200 is
heated to at least its melting point, causing the resinous material 200 to be flowable.

The first printing roll 110 rotates about its first longitudinal axis to provide a
first peripheral velocity. The substrate 102 is transported. at a transport velocity,
relative to the first printing roll 110 and the first backing surface 108, through the
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20 al.; US. Patent No. 4,822.543 issued Apr. 18. 1989 to Dean, et al.;

U. S. Patent No. 4,898,642 i ssued Feb. 6, 1990 to Moore, et al.; U.S.
Pat ent- No. .4, 935, 022 i ssued June 6, 1990 to Lash, et al.; U. S. Patent
No. 5,137,537 issued Aug. 11, 1992 and U S. Patent No. 5,183,707

i ssued Febryary £.,1993 to Herron et al. , the disclosure glcrusosn@gsh

pat ent bei ng’6| ncorporat ed herein by reference. In order to ensure easy 25
di spersibility, such fibers should be dPther intrinsically hydrophilic or
treated to be hydrophilic. As used herein, the contact angle between
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of the 10 pbarvylomgpm the transported substrateAb)2rasddoe pesipheral velecity o8 igheet 26
pr tef er alb' Y CH @ﬁg:;mﬁ% ﬁi@?ﬁcﬁﬂh&%ltv}ékﬁ%ty ofmem%nﬁ@gsfoﬂtnotxs gesi nous
materi a ure rocess .for i_qui

i nper meabl e éﬁ?ﬁf g S'%W@bmf’ﬂéll SRQT} Yelagiy ‘ﬁéﬁe ﬂg’é{;%gqg‘a’csﬁs’haéeat 26
conpri ses t hdirdtokelociny diffestntiplsocc@isbThe tera “"velocihdifferential” i5 defined perginand a
mut ual |'y as:0pposed second side, is unwound froma parent roll 104. The
substrate 102 is fed to a first printing station 105 conprising a

first backing su o.and a first feed
roll 106. IgThe fl{mﬁ&gﬂ%g'?lﬁc'?y '}4‘.&% ée)ﬁtwsm?)t{)sgﬁY%%cétg xtl)l:ggosi te 10 the -
first printi 0 1 her ebet wee

printing rol Irg’(;J i’@Lly’ e fﬁé‘sveg“b‘y rF‘f‘ﬂ? gyxgg f' By melg ma%- %Bb@

peri phery. IMta‘epre&frshly.sueﬁnbtﬁ!nqmrﬂffertmlraﬂseﬁm%‘{) Ry surface 108

conprises a first backing roll rotatable about its I ongl tudi nal axi s.
Af t er bei ng heat his ffiest ivblecinedifferentizl causes the firsd ptinting o 110 tawing the first

resinous mat %éﬂﬁlus ZMeriad 208! dn¥e afd idto thed) Sublstrite 11087 inNd shrih® labtichléhddy a
first del I0 tﬁlereby creates an even and uniform application of the first resinous material 200
therein, such that the resinous material 200 penetrates the substrate 102 and
occupies the interstitial spaces and voids of the substrate 102. Such wiping
application under shear stress prevents the caliper of the substrate from increasing
“when the first resinous material 200 is applied thereto. Caliper is measured with a
25 caliper gauge, Model 65.503, supplied by Ono Sokki Co. of Japan, using a 0.95 inch
(2.4 cm) diameter presser foot and a confining pressure of 0.1 psi (0.7 kPa).

As noted above, the wiping process created by the first velocity differential

causes the first resinous material 200 to penetrate deeper into the substrate 102 than

a conventional rotary printing process allows. By way of non-limiting example, a

30  through air dried paper having apertures measuring 3.5 millimeters x 1.5 millimeters
and a caliper of 0.5 millimeters was impregnated with resin according to the present
invention as described below. After the doctoring process, the resin in the apertures

was measured to have a thickness ranging from 0.10 millimeters to 0.34 millimeters.
Interestingly, the resinous material 200 occurred on the face of the coate_d web 202
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15 mechani sm 111. The resinous material 200 is then applied to and

| npregnated with - the substrate 102. Tensi on control

devi ces” and tracking devices (not shown) well known in the art my

al so be used in this process. if such devices are necessary to insure an
even Coaiviggn®igat he resinous material 200 across the eptrwgoshssmesver se
wi dth of the 20 substrate 102. 1 The wat er resistant resinous
material 200 is provided to first printihg roll 110 inaliquid

state. If the resinous material 200 is in a solid state at room
tenperature, contacting theebpcking murface d08.0The firstraider ofithe eoatasbweb 202 ongited ng
|t001 nt. tAI ter n%wmkl Yhe ;frﬁﬁhg\gmsl éo and dodm}bﬁ%ggzsmrg' eﬂcﬂalllﬂﬁ'béjof&haieein_a&s room
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subﬁequent £urg B&c&ﬁigﬁnété‘r. OR¢ 66the ftips E-é%te?ﬁ;ﬂ\é%allgnge i@ﬁfﬁt@m': ingefordel cduld200,
such as a i qui d .p . , Q_the soli e r ,
prepol yners t h%ﬁ m ?sé‘regu:rgglﬁémgs °flu€‘8r{esé'§?§5§?ﬁ;eém'[ 2662(5'{ Fhr? [ ag’e?'g'glélg? ihgen are
suitabl e. 30 coated web 302 wasemensured at 2 gordiningdforee rhetvesen (OHY asd JcQ0sgrams, r st
resi nous mat erTadke 264dings were corfiRb® Gvithoa abn-keRadting tidseidishlat@ndnOicaiiter causi ng

the resinous %&S:rgiggihsfzgl?t%e m@fsuin{:%yn\gﬂlfﬁl ter x 2 millimeters. The first printing

roll 110 rotates S TIrst I'nal” "axis 10 provide a first

peripheral velocity. The subst[# e_102 is transported. atf a transpaqrt

velocity, 19 re/Sifh penetmtiqmar the, Grst gesinops mtarig| pUY 1o they subsirate; ey

backi ng sur f aceaude38thet tesudtingh codted web 202 to becd® JignidiSitBptrmeable without _

e Phes e b i of o e i, g ppeton (11
i i y i nti Al i u

108, “The™" ™ mitgiiplot 40" e S pubsonh 102 apmesegeste S JREE AR Y 1 o

cells of the fstresgthpof thd regulting koated weh 202. Theetepsilesstreagth df(the iresultingnspor t ed

through thes Tidoatedved 200 i$RNMa3CA tifBs ASgredt 'afThe irisile strengthldTQ 1@ /shSsuale the
first printi n%arol l,, 11 the flowable first resinous 5

t her eby appl vi n
material 200 f gfﬂgtth%s“gbelcfgp%?y?'ﬁge%?%%?’elbri nting roll 110 onto the.
substrate 1020. . . . Wile rotary printing processes &;e wel | known
in the art, the prjdsuntinuing referencs 19:RglR P, deprresss AROEIRE th e drsert om such

known pr ocesseinventiop Ingaly utilize a1garielyeof types of rolls for printing roll 110, including, but
not limited to screen printing rolls and a gravure cylinders. Screen printing is well
20 known in the art, as illustrated by U.S. Patent No. 4,628,857, issued December 16.
1986 to Coningsby, the disclosure of which is incorporated herein by reference.
Gravure printing is also well known in the art as illustrated by U.S. Patent No.
- 4,634,130, issued Feb. 17, 1988, to Sheath, et al. the disclosure of which is
incorporated herein by reference to illustrate the general state of the art.

25 In a preferred embodiment of the present invention, a screen printing roll is
used for printing roll 110. The thickness of the screen is preferably from 0.002 to
0.007 inches. Preferably, a 50 mesh nero screen is used having 50 x 50 cells per
square inch. The cells may measure 0.0035 inches across the flats and be oriented at
a 20 degree angle relative to the circumferential direction of the printing roll 110. If

30  desired, a chrome plated honeycomb screen may be utilized for sirength, particularly
if a fine mesh size is desired.

The portion of printing roll 110 from which resin is applied to the substrate
102 is referred to as the printing zone. If desired, printing roll 110 may have zones
which do not print, hereinafter referred to as non-printing zones. The printing zones
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process of applying the flowable first resinous material 200 onto the

Substrate 102 according to the present invention, a first velocity
differential occurs between the 10 transport velocity of the transported
substrate 102 and the peripheral velocity of the first printing roII
110. The fir, heral velocity of the first printing r

| east about ﬁé(g%reater than the transport velocity of thg su%&?ra e 102
so that a first velocity differentildl occurs. The term"velocity
differential” is defined herein as: 15 (peri pheral velocity -
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appl i cati on umsheeenginiating sillrie ssdequedefoethie Sirdt peintieg rold @ 10,0lie dckeen ptilnbigrralie from

increasing may mnn;pbﬁmfabk%srmbmm mﬁﬁgﬁdn%qﬂeﬁ%t %ggbﬁsgg%% .regt gy

Caliper is negsu cal | auge

Ono Sokki &&‘L@gﬁgﬂ’esﬁ?%ﬂtﬁe??swn?ﬁﬁﬁ ng (2 4 cnm) diameter presser
foot and a confl ning pressure of 0.1 psi As not ed
above, théd wi pi ngthsmepwsinting mmwoetmemllr !ﬁtﬂgﬂ inpdly toyicated tied parelied|

causes the fitoShe afis of theSprintihe kdlR rrh?s()&rahgbmn Biodadce gehRdlS crbs3 infachie
substrate 1024 et*&ﬁgn oriented ?on?é’ﬂl"tggub%{} 165’% e¥n d8 OPL%J% H{e‘}ﬁﬁsrésuﬁlu' ows. By

way of non- I|m
apertures nea®aters 09 @‘WM&?EFE?@WM“@W’I llfid?PEF'értQ PmVlde a \a?hfheﬁ al i per
of 0.5 m || i nmiitabls fovase asypdiapst dhcksheek hereinzhdindiccoatedi aids wouldliefify he ent

i nvention,as Qg§ﬁ%%‘g§§jmpl%pw After the doctoring process, the resin in the
apertures measured to have a thickness rangl ng fromO. 10

mllimeters to 0.34 m.Jl I, | nt er est,i n t he resi nous nateri al
200 oteurt ed on_ iAleely) e pRippating, 2y 5Ey be' Bentialy " Srculiniity T2,
PCT/ US96/ 1588griented. resulting in machine direction oriented zones of the substrate 112 not
contacting t hgaviaClé RGinous makeiallfid. priviied theress. 15 ddRed) sevichi repeaﬁxtgdmeb 202

orient ed of tﬁ? X\?a?]e%éb%z%h% 'zgrgesr\alhl an%ljvath%&qhéj%g%%s J?Ltgxgﬁ 266’31
O e resinous

generallyfree_ _ o i o
20 be juxtaposed together to form a resulting web which is relatively wide in the cross

machine direction. The resulting coated web 202 is then slit in the machine direction
at positions corresponding to the non—printed zones to produce roll stock for use in
later production. This arrangement provides the benefits of economy of scale in
making disposable absorbent articles according to the present invention.

25 A first doctor blade 112 is used to insure that the first resinous material 200 is
evenly metered across the entire application face of the printing roll 110. The first
doctor blade 112 is positioned in non—contacting relationship with a surface of the
first printing roll 110 and held stationary as the printing roll 110 rotates, aliowing
the first doctor blade 112 to wipe the circumference of the first printing roll 110.

30 The first doctor blade 112 scrapes any of the first resinous material 200 not disposed
within the individual cells from the first printing roll 110 and, in so doing helps to
insure that all the cells are completely filled.

The first backing surface 108 is smooth and can either comprise a rotatable
backing roll or a stationary surface. For the preferred embodiment described herein.,
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material 200. The depth of the resin was neasured, for this exanple, using
a digital . Vernier mcroneter having pointed opposing tips with a
footprint of- less than 1 5 square millineter. One of the tips rested on
a bal ance so the confining force could be neasured. The thickness of
t he resinous RgEd&dss 200 in the apertures of the coat peir/iiyensdse Was
nmeasured at a confining force between 0.0l and 1.00 grans. These
readi ngs were confirnmed with a non-contactlng | aser displacenent center
having a visible beammeasuring 1 millinmeter x 2 mllinmeters. 10

Such penetr at i ahe 6fst bhackirfg susface £ coongisans eotatable Dackinghradl. fThe fisstipwinting e 102

causes the [ﬁs%ﬁ:ﬂ@ ﬁﬁ%@ﬁm%ﬂ% &x?ac@%@@e gbxﬂkale&edl fiﬁﬁﬁﬂee%l?ﬂn ?tﬂé’{ft@ou'ff
|ncrea3|ng e cal.i 0 e su rate pgnetration o
e Taoi nS " proviad Shonent CSpaatinat ebren e Sibtits g, e GC

tensil e, shear ,mienal 208 ibhttiefy the cells of thechingt printing rolhd 10 an wrder mgpmmted web
202. The tensily; ﬁigro@mtmstqés.ﬁdasnfa&sm2omtola'§,dlme%tsags:meb10302 is at |east
2 times as great as the tensile strength of | i ke substrate havi ng

the same caliper ag %{ix%fr%ogﬁﬂ{x& Hgﬂl :\éPsplected as the (first rﬁﬂWuE r?na?e%}i ﬁﬁb“tﬁkgﬁrst

reference to Figure accordi ntion
may utilize a \Antipg )fOlbf“i’yi)@Sef?in'Y d}emsdfterprwenhpﬁeﬁ@%mhdlfi@twm o Iq!le ng,
but not |floWwabRdfidso rdiﬁxbﬁ:e hafRiaN 2001 0A Ippiltisg 8611 tetnpgraturel fof abynkti 2RIEH S.

Screen printin t r & b

Pat ent No. 4, 6%3%&?@& beh uEeQX‘ﬁ%&rﬂ ‘&%F“% the 5}?8 llgglkl %‘IsCo%fFﬁals%OdJaﬁ

di scl osure U \Mﬁ?‘if’ﬁ“?"é‘d‘inﬁ eifeserited B8loWer ei n by ref erence. G avure
printing is also well known in the art as illustrated by U S. Patent No.
4,634, 130, issued FEih. resifiouslrp@erial 200 Shayabé extemally heatddebyl knawrpmgans @bt whi ch

| fs th {”Cor RAbRhEY rﬂﬁﬁ&hﬂh@m(eﬁﬁ!eimﬁ% liq%nd $thtt hd @l tBe bh@e,geﬂ,ge,q{w@t ate
(0] e ar

red enbodi ne present.invention,
a screen pri ntlaﬁg yigrasiey- ?ypxca[f{)ugg% tﬁatr TSPPRY i erfagl%&oliso afﬁ% 2¢di% hess of
the screen is peapesatats slighthyoahoge (b@znql@ng point. Theolempe¢ratreds comsidereditade gt a 50
mesh nero s eajt absvelb€theltiay ipbiit FhefikDresiabisSmaerial 200 is Factiadly r Wholly inThe

55 orst an: aof PSR IEBE CnAFER T b S o B At ber  ,°

20 degree anglere nt erentr a nting
rol | 110. |f 30ransige&emdee printipg Fdhl Ofp sheaybsimircl fRoprp subseauemtyn gy et bR i | | zed
for strength, Eahiblefdraké wiping procésk desdribed abre hCariveselys ifdRS teip@rature is

The portion of 164 8%511 At fe nt:u Qtegél%ovlﬂéfpotrb%sdlﬁoﬁsseﬁgg ]toege Llﬂtat)llgjor

substrate sre erre zone. [T de
printing rofd 1% WIRIE FERFESSAINES matena i FF“&H pOmRRqSFyt Furher. dhe, 2gsine
referred to as teropergturenshonld morbesso High asrto nkamage thenmbstrate 102. A preferred

temperature range of the first resinous material 200 is between about 200°F (93°C)
and about 250°F (121°C) at the point of application to the substrate 102. This
temperature is above the melting point of the preferred CA-105 resin (discussed

25  below) but below the temperature where melt viscosity is unsatisfactorily low.

Cooling air may optionally be provided from a first air cooling system 114.
The cooling air may be necessary to insure that the first resinous material 200,
already applied to the substrate 102, has solidified before the coated web 202 is
further treated as is described below.

30 In a preferred embodiment of the invention, a two step coating process is
utilized. A two step coating process is preferred because it provides greater
impermeability of the resulting coated web 202 at a lower coating weight than an
equivalent single step coating process. In a two step coating process, the coated web
202 may be fed to a second printing station 205 comprising a second backing
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deposit’ resi-nous material 200 onto the substrate 102 only in those regions
corresponding to the registrati'on of the printing zones with the substrate

102. the areas of the substrate 102 which tered
with the non-%re—mns'?%ng zones will be relatively, if nlw?lr corrpfbh ely,
free of the resinous nmaterial 200. 514 If a gravure roll is
selected for the first printing roll 110, the non-printing zones may

sinply be snmaoifitear18pa wtoridhgintial | rolMi2e) aktD aseéond ORI rdll JRGVAIlseeon@l | s. | f
gcfg;ﬁegr P[]'t Qh%lﬂ:gmfrfu’ tht First %sﬁx%h?ﬂm ePial i(ﬂ)ﬁbaf {u) ?c%gcp hifY Mﬂﬁ&%{u Emlfbg the
transni ssi on MY mwéqmadswsme&eﬁmd P&P@Fﬂ rpfl 122 and ‘hQ%Ot"hP@&@E S'M’@escr een at

t he positi ong18fin klitstabeisily. the 38ine manner as Hascribed) awvenmt&gamnes sédndbe
gener al | y ! OQ&‘&H';}QH%LWMN& {eﬁpﬁ&g%éﬁ%@e&ﬁ&s n'ltatena 5)0(} pnea %ﬁ'\gedo L the

printing Pol | ar rangéne uces general
di rection or thefeernd ZCB?F%H"PF"%e substrate 102 whi ch do not contain the

first resinous material 200. This arrangenent may be utilized, if
desired, to provThesezonkieloditytdifferential of thei secrind eofiting a!@ema)sbaeqﬁa&p@r .
backsheet wh%sen{anbhgmaemﬁ@ﬁte%meﬁ aifrelitidl Gt BeffriRodtih sicp. Prefi@dbdy, " €0 ONS

ci 1 cunt er ent {38 egond velociy ol Fuetl e vl (ﬁ@zﬂ%@aﬁnﬁﬁv?iﬂf ca

_zones of lbhe1ﬁhb§tste:tsmoumtnml2001swh®M|mgtthMaﬁdepMMSMOxﬁoo
printed therggs.20kf desired, several repeating units of the coated web
202 having zones with and without the resinous material 200 may 20 be

j uxt aposed t oget | ' .de in the
Cross mchlﬁgsgd}n(raecfogﬁ@nﬁr %’ﬁ&mr Eaisdqu?ﬂy\%ﬁ % gncﬁdﬁoﬁ%ih&%%’(ﬁmﬁ slit in
t he machi ne &FSinous material 200 of thepltematiyg,sece! ﬁeé‘g%rﬂ}tﬁ&l {00 eppdied, dnths i nt ed
zones t o proguagially obdted subsikaté 002 ustheisecond coatirt s2ép Pesdlidified beforenths

arr angenggt QB%%"Leﬁ?zmg“}aﬁ‘éﬁ’Hﬁ“@ 4 S5iPeTy of scale in - maki ng

di sposabl e abs articles accor |ng to the present I nvention. 25

A fi d bl.ad | I
o 1210 e B el £ B, 2

printing rol lsecpngstrippiag rol} K28 and woundintan finjshedaoli 139.i s positioned in
non-contacting relationship with a surface of the first printing roll
110 and hel d st atn amdtesnatige ¢ntwdpnénn bf thg imehtion] SbwoihFiges 4.the owiting t he

first doctor ,ghadepylie ant }941:5% t:ﬂﬁm%' tosumdem@%smg aﬁﬂﬂ@d nyrtﬁé s@édnﬂt ing roll
110. 30 The f1Lrst do 1])}? tscra g‘%‘f“ fi rsl*e ﬁ‘iﬁnous

mat eri al 2900 PHBENgALRD are app H""ttaﬁ SR H‘ﬁl}}f °‘H’é’F P8htfhe first
printing rol lsubistrateall®, Asncapobedssienghdreinpthet web path is isnehuthat finditresidust he cel | s
are conpl et elatdrial b6Flis applied by first prm_ﬁhE rdli Iﬂ)ttotbaﬁikﬂ §idk &%ﬁﬁs’%ﬁ& R&nks snoot h

d h I
Surt ace. For SPotst Fiony Pl B3 Rl inor PRStH T ige o st 02Ty

by second printing roll 122. Otherwise, the steps at each print station 105, 205 are

25  substantially the same as those described above.

As noted above, a preferred fibrous assembly suitable for use as substrate 102
is a wet laid tissue having a wet strength resin incorporated therein. A suitable tissue
has a basis weight of about 12 pounds per 3000 square feet and is available from
Georgia—Pacific Corp. of Bellingham, WA under the designation DST-1. Also as

30  noted above, the wet laid tissue is preferably coated with a water resistant resinous
material to render it impermeable to bodily fluids. A water resistant resinous
material suitable for use as resinous material 200,400 is a hot melt resin blend which
is available from Century International of Columbus, OH under the designation
CA-105. Preferably, the coating weight is between about 0.005 grams per square
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first backing surface 108 conprises a rotatable backing roll. The first
printing roll 110 and the first backing surface 108 are conpressed
agai nst each wadwrisise provide sufficient engagenment betroFarssd/isess
substrate 102 and the first resinous material 200 that is in the cells
of the first printing roll 110 in order tlo pronote 5 wi ping of the first
resinous material 200 onto and into the substrate 102. | f

t her mopl asti ¢ inek (herms pen sguare dneger) amabiont &.075 graimp gersanare é&chéll%ens t he

first pr i péri sqBark Ghéter). 1Mok pﬁfe@my afht \eoh@ipt ReighisiedMseAtabpicoBisir e

solidification_of the 2 rinting
roll tenperat %" mre i Yoo v ﬁhgﬁ%&s tgiB%ﬁ“E“; +%§H een(ﬁ?35 %%mf ?ealor k
wel | with the tqupsstinchd8# grams pprsasare meterh0 and 10 process condi tions

descri bed bel ow. First resinous material 200 may be externally

heat ed by ksown neWhen §uchta wet laid itiesue)is topatediusingi the trésin apyficatioal pr@@8s i n a
liquid state aﬁ'é;cx%edtﬂsvéjﬁrﬁﬂ‘gﬁcht £Whtef ?Jsﬁfaﬂl resmou@iﬂﬁket‘ﬂlsﬁeﬁsw:ng wﬁé&al ly,

the first resinous naterja

al
slightly aboveWehds FRPIYIQYs ﬁbgﬂ‘f‘iy fipgs é?ﬁf&f‘é‘(%r@e cgatﬁ%r‘f‘éeﬁg‘grcéﬁatbr °%he at 15
or above the mmaintaigng @i ntdrasfatit [thead |ofsat leasts abvmti 4 5 neebtEmetars V@0 t:stedpast ially

or wholly in descnﬁéaqn bieqmser MEFH®DS &cﬁ&ﬁ p}aémy %é’&ﬁteﬂ SwebGPcdpie of 1 1 St

resi nous nmateri al ns romih rinting roll 110 to
the substrdfe T@»gtaugpga ﬁé‘ﬁfq?ia‘ﬁ?f“ﬁ%‘ft ]Bé"’m'mcter uitable for the
Wi pi ng process described above. Conversely, if the tenperature is t oo

hi gh, first resind¥ anlit ateithe coated wehs ofghe peesent devsntionimpgricusdo badilyi t abl e
for 20 the w flhidg tyos@sapidly bﬁkﬁmﬁ&ia&fchl&htegﬁty dnbl QU saBdidty intke AragRintscon

Fur ther . the " ithsiop n whE/TRSF Bl gLl ngf%crﬁgo {LH%Pééreteealmge the

substrate 102 Hﬁ’ﬁ erre I rst resJ] nous
mat erial 200 i forfwshadiiy A‘E‘H&ﬁhez@e%ﬁi IdFF gr@) HODS spstien BS0[err] F
(121 err] Cxs at cdabegd voebi behaves satisfahiialbi the aaxﬁe)astahﬁnfpl&)dtarmciﬂﬂly avhilable

temperature. | SuhBud (S RO ol MhaPliChE Lt Gind Sndeil

(di scussed 25 e tenperature ere S
unsat i sf act or i P{hF Bfsent mvention breaks (‘JBdPPrFQ‘aQF'rP‘Fﬁ%? al’qs?}lbé rdb‘?/l d

froma first atest apparlatungmhymtcmggmgzlkeducnon ihttmrst smémﬂ:g»rmxposwowme&: essary
to insure that odfaeddifcSse 35U miEhiriéd Shie@R) discussed B TablepRiows] (0 the
substrate %ﬁ()) g ﬂg)g\'%ﬂ%%é étrqyg*hot%ta E)r a sampﬂ of the pregrrevfgac%&eet 78 of the presycﬁ er

treated as
lnventlon

TABLE 1
Coated Fibrous Assembly No. i
Fibrous Assembly Type DST -1
Resinous Coating Material CA-105
Coating Weight 0.022 g/in?
Burst Strength (Grams) |

Dry 1101
Wet (20 Second Soak) 477
Wet Burst (20 Second)/Dry Burst 043

As can be seen, the reduction in burst on exposure to water (forty-three percent of
the dry value after 20 seconds) means that the backsheet 26 is sufficiently weakened
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30 In a preferred enbodi nent of the invention, a two step coating
.process is utilized. A two step coating process is preferred because
it provides-greater “inperneability of the resulting coated web 202 at
a |l ower coating weight than an equi val ent single step coating process.
In a two st ey em@bsang process, the coated web 202 ey pbfukRAsise a
second printing station 205 conpri sing 2 second backi ng WO
97/ 18784

PCT/ US96/ 15885 14

surface 118, that #eddisperse intd fragments und@Xhe mild agitaivocondif@sdnconhterei20. A

second v@@pgb&%hmap{oﬂ&hgﬂf,gh@gt resinous material 200 by a second
del i very mechani sm 204 hen bc made using the second prl nting

roll 122-and th ace tlal t he sane
manner as descri %eaa}giﬁeg?t?\cg’ h\Pé'Tnga;::éb %?Sﬁlbe “grateri al
400, d|fferematembrmlpn&ermts@s¢1e§ broys sveh-fioay water. éwnqmynmsm@ublm

the second cofihe SanifpNagiin section below, the cddial Ma6ay Wseviblpthaf donspriéser ent i al - of

th d th th
15 S50 O SRR 5, OO g L Bl ir 1 (1
second vel ocbedy frfpeetnef the b#“éfs*@qt% th—ntth@anmmm R isagsemblet dp ent i al,

particul arly thi&mander, ttliewﬁtemhsm&em nistdrRl isalispadd betwedts e fdkougot h t he

first and se Iy second
cooling air %gs eﬁm % g‘%se FITRoY é‘gés?nﬁ?%smmg nfﬁk'{'z?w}mﬁl rst

r esi nous 'Pat é?elua‘F“dEG@B‘FWF%‘@%PQWHM?W“S@MH’W‘ESHMW&?’P%‘ 400
applied to t bere28. Thupalie doaling/proreeats it fbrdstasstblyl idmabsdrbed bditpfldids oat i ng

step has sol bl tk BBrod€ bbby Ifoves GPRLAMRDNENE idedRY At N 0 1111 Shed

roll 130. s then reno fromthe second
printing rol packshe eb%ﬁthe second stripping roll 128 and wound into a
finished roll 130. In an alternative enbodi nent of the

i nvention, shownUsing the peaferred wat¢raesisiant iresipous mategiphyfitherprispnt inventipn st
printing i3t atdppéterkdan ¥eARnt OVt et aﬁghétﬁ@lmh&nhlbwp‘s@qgmskd%@ the printing
o1 205 g o e B SR ST 9,
first resi noforart watersgasifivesnaterial is Boly finyl alsohgl) mdr%wmp‘?l.mpr #Y roll 110 to
a first si dehedrophiohiimhaesial IO2fladrocarbon). Spe¢ificdlly, the hiydroplobitahaeniald 400 i s
applied to tQe RReapad: ARl IBhWdsinie sSHs tiliohs. Fdf example, the critical
20 surface tension of Teflon¥is less than 20 dynes per centimeter (Adamson, A. W.,

Physical Chemistry of Surfaces, 1976, John Wiley & Sons, New York, page 354).

The critical surface tension of other fluorocarbon treated surfaces is similar. This

low critical surface tension means that assembly of an absorbent article will be made

more difficult because a low critical surface tension interferes. with adhesive

25  bonding because adhesives will not spread on and adhere to such surfaces (Low
critical surface tension is also the basis of commercially available anti—stain
treatments because stains will not adhere to surfaces having a low critical surface
tension). This means there is a need to either ensure that there is no fluorocarbon in
areas of adhesive bonding (with the resulting manufacturing complexity of insuring

30  adequate registration of those areas with the remaining components of a sanitary
napkin) or to treat any fluorocarbon surface in an area of adhesive bonding to
increase the critical surface tension thereof. Conversely, a surface coated with the
preferred water resistant resinous material of the present invention has a critical
surface tension of greater than about 34 dynes per centimeter when measured using

35  the modified TAPPI test method (T 698 pm-83) described in the TEST METHODS
section below. Thus, ordinary manufacturing processes can be used to assemble a
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by second printing roll 122. Oherwi se, the steps at each print station
105, 205 are 25 substantially the sane as those described above.
As noted above, a preferred fibrous assenbly suitable for use as substrate

102 is a wet laid tissue having a wet strength resin incorporated
t herein. A suwoabhsssi ssue has a basi s wei ght of about PC2US26MS88S per
3000 square feet and is available from Ceorgi a-Pacific Corp. of

Bel I i ngham WA under the designation DST-1. Also as 30 not ed above, the
wet laid tissue is preferably coated with a water resistant resinous
material to resanitarynepkippeingihgprefenres bagkshes; of the present mvapHon, Without the ant

resi nous AedeSyity @F addiidnalygrocessifig stegs. as resi nous material 200,400 is a
hot nelt resin blend vvhich is available from Century International of
Col urbus, * OH underpaced }gpa,s oQbter resisuechfiBs IRAEA 8 naRbaty pbRec0at | g

\E\BC;-? Btsgg}slggts\é\?%rous as%emblywx s%rfgce thiR 1S 1mp%mons to bodily fluids (i. elgapaglzlog' 8| nch (8
grans per squasupporinghyduostatidimad o0gRAtr thamateupkZrenydutaleo provideythd 6 gr ans
per square et ghaked WAY WitP4 ﬁﬁﬁk@%wme%ﬁoﬁﬁ@% Meﬁ’&hﬁhﬁen’tsﬁlsh@ta\iﬁ&ﬁeabom

0. 015 gr ans er S ua‘iag ‘1’% %. pRen, Saual o met errgt peg) about

0. 035 grams pef® gﬂ'é Ehte %&“gﬁﬁﬁ‘ﬁ%‘ %éar B‘gﬁ YOSSRSE &F1)

When such a wet | ai d tissue is coated using the resin application process
descri bed abovdheilepshesich a water resistant resinous material, the

resul ting coated web is inpervious to bodily fluids. Specifi cally, the
coat ed web i s capahheetopsheet 24 isrcair)ptiaitnéqueelidgydmd)mrairﬁtatimemthofwmerlseast

222;’;‘ 021-5 gﬁg; gg{gﬁeiﬁﬁnﬂé@%e ﬂe%g 2391s hsuld SEAGs et lﬂh E'\ﬁdsTFea%;rnhﬁﬂ}él DS
hydrostatic he 6‘%/‘“5‘? T°e‘§%‘€]yé’5’6?ﬁat°ﬂ§' &F‘F ﬂ’é‘ﬁ‘@?sé 11}“’ topshieet s °"lﬁ8{;g8ﬁl y are
the coated webseadily tdispepitds amtleri thee mildongitatioer canditions nbwitdred when 4| ui ds,

t hey al so rapl dbaveh@sal ﬂiﬁ&h@'ﬁhﬁlﬁh Af‘shﬁﬂfl s&adzma,sgshﬁwawfee ﬂfohagnents
on

b
are eval uat ed Skt raf‘bérmaé ﬁ"ﬁ?ﬂ%{ﬁ is\“i?‘t Vr%)’sﬁlﬁjg “feﬁga ‘fre"f H:S%S%I 28y Sﬁl’J‘%gdn a?‘ﬁ‘\ eW'T'EZT
METHODS sedfi ofuitatiremasrials oan beicometyispd hfinaturak fibess (- woqdyort qetton 5 hs a

sanpl e of a CO_?ffﬁ]iéikahb&s @, I;achyxaenc fibeisObcht ad ipdBidster Gritypvbpienes loy used
as a control 0 ylsez’rxlgtftiberl%a?frgm c%mb%ng? C&%ﬂ&galgﬁcrs nthet:cﬁg:%g he present

I nvention breafg preces rea ass rough t he

t est appar at us vmth no_cl Reduct oninb t stre
wat er ng preferre(? qusnget 24 comprlises a wet Paxcf aperturecp %ssue having

temporary wet strength resin incorporated therein. A portion of such topsheet 24 is
20 - shown in Figures 5 and 6. As is shown in Figures 5 and 6, the wet laid tissue that
comprises the preferred topsheet 24 comprises a wet laid fibrous assembly 52
having a multiplicity of apertures 50 therethrough. While a preferred fiber furnish
for this tissue comprises wood fibers, preferably about 90 percent Eucalyptus fibers
and about 10% Northern Sulfite Kraft fibers, other fibrous materials, including but
25 not limited to natural fibers (e.g., other types of wood fibers or cotton fibers),
synthetic fibers (e.g., polymeric fibers such as polyester, polypropylene, or
polyethylene fibers) or 2 combination of natural and synthetic fibers are also
suitable as long as the fibers are, or can be treated to become, hydrophilic. Such a
wet laid apertured tissue can be produced on a paper machine according to the
30 method described in U.S. Patent 3,881,987, issued to Benz on May 6, 1975.
Preferably, the drainage member described in the aforementioned Benz patent
should comprise the foraminous members described in U.S. Patent 4,514,345,
issued to Johnson, et al. on April 30, 1985. The disclosure of each of these patents is
incorporated herein by reference. The embryonic fibrous webs as would be

xposure to
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one neasure of the |loss of nmechanical integrity discussed above. Table 1
bel ow 20 shows burst strength data for a sanple of the preferred backsheet
26 of the present i nventi on.

TABLE | Coat ed Fi brous Assenbl y No.

Fi brous Ass i pe DST -1 S

Coating Mat g{&)%,?(,a;gg CA- 105 Coat i i “0%8‘5’%%

0.022 g/in[err] BBrst Strength (G ams)

Dry 1101 Wet (20 Second Soak) 477

Wet Burst (20 é@a&a%/&w@w@aw carf) bé Jurther dned\a,sfagrhnpecoae&ibm fdgﬁ ed:mtlon
val ue

in burst on ex osure t 0, r cent

after 20 secolf aﬁe‘%ﬁ?d Wrﬁ& %‘3%?%‘!%3 S P%.asnf?fyﬁ’%‘a ened
WO 97/ 18784 press felts, thermal hoods, infrared radlatlon, blow-through dryers and Yankee
PCT/ US96/ 1588ying drums, either used alone or in combmatxon A particularly preferred 4fying t hat
it wll dlsspers'g ntoaf;e%g%& ? Cu}ﬁgfeedtx a\ %u‘tatlon condi tions

encount er ed Lk S Sff P S mf'kmfs S| The

backsheet 26 | oses strength prinarily because the water resi stant resi nous
mat eri al no | ongdheprerE&tch & methpd ag grovidevet lajd figqus assembliesshayingedi i n t he

Assenbly 5 range éftupeitizadémities hnhpercens ayhiatea. hehawm&heﬂemeﬂpénw ous
assenbl y thaty e@& r%%ﬁénded to thélfi d?é %B&iaéreslf %ﬂg&%@ q%ére égchdbisﬁ%ﬁéj such

that the coate ri ses
backsheet 26. smtﬂyts ‘i’ rteﬂmaameﬁt %’n.ageaag% F %F ‘Pﬁ portion ofthe nanner,
t he wat er o esmls'bmassemmy rsaniace thdtas natl odcapied by dibard ekpeweadtas 4 bercéntdpeous

whioh 10 ar o KPRR BCHendl Ut ?9"*?? pities “g%ﬁ%ﬁ“&ﬁ k'sﬂei? 2
and the absor#nSftre per SCE'Gﬁeec%me‘F §n I‘?gmt‘o ﬁEf“ﬁ'}f‘Bt@Etsg“‘Fﬁé
assenbl y fronmapebems pedsduanti deptithetar)ddore prefezabdy theaptitire dasitpss bﬂ:hvlegm pr ovi des
the requisit e;3RCIPIPeies bétsgSlrd fn¥h [PagehtBres per sqbRE&limBier)2fd about 111
15  apertures per square inch (17 apertures per square centimeter). The preferred
apertured wet laid fibrous assemblies of the present invention preferably have a
percent open area between about 20 percent and about 50 percent. More preferably
the percent open area is between about 30 percent and about 40 percent. A
particularly preferred wet laid fibrous assembly has an aperture density of about 81
20  apertures per square inch (6 apertures per square centimeter) with about 36 percent
open area.

The tissue furnish further comprises a temporary wet strength resin. Such a
temporary wet strength resin helps the topsheet 24 maintain its mechanical integrity
during use of the sanitary napkin 20 yet does not interfere with the dispersibility of

25  the topsheet when the used sanitary napkin 20 is flushed. Suitable temporary wet
strength resins are the glyoxalatéd polyacrylamide resins available from Cytec
Industries Inc. of Stanford, CT under the designation Parez™. Panicula:ly preferred
is Parez™ 631 NC. When Parez™ 631 NC is used at a level between about 0.5% and
about 1.0% in the wet laid apertured tissue, the topsheet 24 has a satisfactory

30 balance of mechanical integrity during use and dispersibility during disposal.

This preferred tissue is further provided with a multiplicity fibrils 54 or "hairs"
on the nonapertured portion of its body facing surface. These fibrils 54 reduce the
surface wetness characteristics of the topsheet 24 by separating the wearer's body
from any bodily fluids that may remain on the cellulosic body side surface of the

35 topsheet 24A. Table 2 compares the surface wetness characteristics of the topsheet
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Using the preferred water resistant resinous material of the present

I nvention 15 represents an inprovenent over the hydrophobic materials
typically used by the prior art to protect the water sensitive

mat erial conprising the backsheet (a typical prior art water sensitive
material is pwomgwisayl al cohol) and a typical prior art PCTRySH6$885 Di C
material is a fluorocarbon). Specificallyg the hydrophobic materials

used by prior art have very low critical surface tensions. For exanple, the
critical 20 surface tension of Teflon[err] is less than 20 dynes per
centimeter (Ad¥hiofhe monwgyen topsheepysed emyja eomupercially, aygilable, saptasy napkre  John
Wley & Sons, (ROTEX®OVERNIFESTFbn Kimberly Ularkaldrp.iNsghals Wij.ace tensi on of

ot her fluorocarbon treated surfaces is simlar. This | ow critical
surface tension neans that assenbly ofrggyphsorbent article will be nade
nmore difficult because a low critical surface tension interferes with

adhesi ve 25 bondi M, DECAISE dUMESTVES WOt Spread gn—and adhere to
such surfaces (LOW opsheet NO; ~ol qurf a_c_&_t_en)ci an_is alsosthe basis of
commerci al | y avai | abTepsheet Tyt ai n PresentiInesntion becNoseowhai ns wi | | not

adhere to surfaces kﬁéghdgrgs@oéﬁ\gemét'ﬁ;]cal ¢k hase B/& on). This neans

t
there is a need to el ensu at there_is pno fluor rbon in

areas of adhesive bof Fere’lsWth t he resdeQﬁg"'lngﬁuf act u%? g conpl exity of
insuring 30 adequat$urfacgWetireat i on of t hos®.38geas with Q48 remai ni ng
conponents of a sanitary napkin) or to treat any fluorocarbon surface

in an area of AReS b et TR 120 the preférRtal BpshRet! 6TEthe IPréseMainvértioh Aae

t ensi on the;eof. CC?%\;ersel%/d afsurface CQ; t ed Wlthdttfaea icalPF ngorvrgd wat er
resistant resi WOHS AaBIPEY SF TV EPEe MR RPERFION nas YRt P CAr
surface tensi olepdeetyridgt Bprils Hdn alsp rovide th thedy surfacee AtA ntitle @ plsasantreasur ed
using 35 the vepslirflikedacliiiebl. t est nethod (T 698 pm 83) described in the
TEST METHODS section below. Thus, ordinary manufacturing processes can

be used to assenblGe Fibrils 54 preferably YWthpHse 15 8fne water resistant resinous material
PCT/ US96/ 15885

sanitary napki¥ehds gt EPasksbeet 2040 reidek & iimpermspble ﬁ%bﬁqlgs%ﬂ‘?sléﬁféﬂﬂ on
wi t hout th#&  Howener.dbs applicationamicthod desstibgst balews onlypppliesthe water resistant  Thus,
i brous assembp e o B B Y 7 e
capabl e of 5 dchsli i forh JeRES abald sob LBy oS i, 1 Terl Pesue Lo cr
but al so provietatimeiy to abow ohbl@Q) HdBIswperhsquamy inchc €l 780 fitgils et $AVIre| ni ng
to other conpogafiingte)sPREradyIaEE ¥ibril density"RABiwédn abBut 3000ifibritoper sqadrace
tension gr ‘135at eﬁlcl; tlﬁﬂ fﬁg%"ger %W%ﬁmgﬁi) ﬁﬁ%a&ﬁ%% }'lbrils per square inch (775
' fibrils per square centimeter). Fibril length can vary between about 0.003 inches
(0.07 mm) to about 0.04 inches (1.0 mm). Preferably, the fibril length is between
- about 0.004 inches (0.1 mm) and about 0.01 inch (0.3 mm). The Applicants have
found that choice of fibril length and fibril density allows surface wetness and other
20 topsheet characteristics, including the tactile feel, to be varied to achieve a desired
balance of these characteristics.

The preferred method for applying the resinous material is by a rotary screen
printing method similar to that described above with respect to the backsheet 26. It
is to be understood, however, that other methods of printing or spraying such

25  resinous projections are contemplated by the present invention. Such methods
include spiral spraying, mist spraying, or line spraying, gravure printing, and
flexographic printing. Rotary screen printing is the most preferred because the
method is capable of producing the sizes and densities of fibrils desired and can also

SUBSTITUTE SHEET (RULE 26)



The Topsheet The topsheet 24 is conpliant, soft feeling, and
non-irritating to the wearer's 10 skin. Further, the topsheet 24 is liquid
pervious permtting liquids (e.g., menses and/or urine) to readily
penetrate through its thickness. The topsheet should al so be readily
di spersi bl ewgagrshhe m |1 d agitation conditions encount er grisEsess
conventional toilet is flushed. A suitahle topsheet 24 may be nmanufactured
froma wi de range of materials su as air laid, wet laid, or carded
nonwoven materials. 15 Suitable materials can be conprised of natural
fibers (e.g. bewerdommzt at highowel lilxespeds. It shouklyalsdbd hoted thaea Sir(ghe print

polyneric fi . : t i ; t.hyl ene
fibers) or f?%ﬁlémssg%g%l e@%ﬁﬁﬁéﬁ)ﬁl%@s Eﬁda g‘n g‘%%ﬁsetgﬁi (t:ha]; |li)%ér&gis¥& 1

A preferred PEYYrasposmteldryathdibnisd>4 e | aid apertured tissue having a
tenporary wet strength resin incorporated therein. A portion of such

t opsheet 24 is 20he keyiiffiererica betwgen @ sethod suitable fos coating poubstiate 102 dseees 5 and

6, the wek Iﬁgtiuél bpﬁﬂge_ li@ble for usefrbﬁlrrmhcgﬁﬁee{ b6 aRd Qﬁ@ﬁkﬁh@dtfiﬁpﬁaﬁﬁé a24 f
conprises a al i br ous e aving a nulti.plicl.ty o
Cpertures 50 ThmsrE e bt B SRR RECEE af atdpspesy 24 e e Seibtly aiftetenliy) Tl

ti ssue conpr ibstsenihe dransporvelocity efithe substyate bR andobe pogential velngiypftheus fi bers
{:mdI agout éo;iﬁigmgtmr{loisab&hi aghialth PfiéxbléfB?Sfoer]ﬂ&Eesi klbraewsﬁﬂmagﬁg al s,f |
i ncl udi ng bu indted. fo, natyr i ber Q. [ s of woo
fibers or cof?%sgr_atfil@grfg ,‘_'se‘ b tépsﬁf%tﬁrccf%%?%é(éeﬁag, a'bdgp’ﬁﬁeg?%%g | bers
such as p8l yasleeity of he, privsing wlle11hare substaptinllyctheysamgelis £hihesyelasity o

conbi nati on differeitial i3 lapprofinfately Bebd). Thisiaahs tit thed £Q05 resin is pribrBls as | ong
as t he_ fiber %tfeasrugs a?er l(ﬁ%th@rethgrggg 'Dgn('ﬁeg agrggsomg ’wegwl[fgc@.hb% !cgntrof‘gf Glea.

wet | aid aperture | SSue can_ be oduced on a pg&er nmachi ne according to
the 30 net KefaetRatem oncihe printipggoll piP apd ofxrhgelegefthe Cos1o when iBisiR on May
6, 1975. its etk state) the CAREOSCiS piinad as thefibeils Shedeseriteé dbove. Piaferably,

af or enent,i.on . Ntk w ' ] H%gber S
descri beorsi nﬁ%@ﬂﬂ%@fmﬁ%}(’gﬁm 431‘5, H'vﬁtﬂ??é:ﬁ%gﬁm{ﬂ%ﬁg@ﬁ%?&&n@&g?a. . on April
30, 1985. Th&2Yipganr susregs ertwes Hamgter; pf303%, inches and;the resinouy W@GF‘%O‘Pat ed

her ei n by r efreiresios at Rtemperdtarg betweer about200°F38C )and wbait 2505E (121°C). WO
97/ 18784 _
PCT{ZI Usgg/ 15885  Using the preferred screen printing process described above, the formdtfdn of
produced as . i ent
rying o WERASER SARERER Bllohd o Bherlid I plk St BRemERBSINTT
art. For Zxaipd e resinous mategal J08iy of sufficisnhyiscosiy that the Fesingpsmatedaliwall; on
bl ow t hr ough ndr ffew thréeuptl thécapérares in the screen on its own. The doctor blade 112 forces

the resinous material 200 to fill up the screen apertures such that a meniscus of the

resinous material hangs down from the screen toward the backing surface 108. As
the printing roll 110 and backing surface 108 (a roll in the preferred embodiment

25  shown in Figure 3) rotate, the screen contacts the substrate 102 in the nip between
the printing roll 110 and the backing surface 108. The meniscus of resinous material
200 transfers from the screen apertures onto the substrate 102. As the screen and
printed web separate, cohesive forces within the resinous material and adhesive
forces between the resinous material and the screen surface cause a portion of the

30 resinous material 200 to be pulled upward away from the substrate 102 until the
separation distance exceeds the elastic limit of the resinous material, causing the
material to rupture and form the upper end of the fibril. The point of rupture may be
controlled by using a hot wire/hot ribbon 115 placed at a predetermined distance
from the printing roll 110 and the backing surface 108, as is known in the art. In this -

35  fashion, control of the point of rupture will generate fibrils of the desired caliper and
shape.
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drying druns, either used alone or in conbination. A particularly preferred
drying 5 nmet hod uses a press felt and a Yankee drying drumin sequence.
The use of such a nethod can provide wet laid fibrous assenblies having a
range of aperture densities and percent open area. As used herein, the term
"aperture wodensmsiy” is intended to nmean the nunber of apeTmsssasssper

squar e I nch of fibrous assenbl y sur% ce and the term "percent open
area" is defined as that portion of the fi brous assenbly surface that
I's not occupied by fibers expressed as a percentage. Preferably the

aperture density iFiguses ieand Sadenict altemgtiver wele straptyress gesgrding fec the (present
aperture per smuarti%ncmadpmdaﬁhg&w ARABrovsASseMBRS $2WWoeSndi Grichiig daeRtd Nnch (62

apertures per sg[tﬁa‘lre nt| }-:9:@ Sol}{blgteg {:lerablsy%’dl"l@}?\oﬁwg ureorqlgptsolty i's

bet ween er? ures per g5 "h&squar e
centimeter) anaaiamin fluidiyansmissign sppabilities ﬂéﬁcngrqualeeahlmﬁwr(@v ippsptherles per

S qua:rgl cents fn'eirﬁél):s, sudiewgbsahchideasifficient maeﬁtt p&&ﬁyw witithd Webuf Rigures

asse ies o S open
area between a%grlljdtgéﬁ ﬁmls kygﬁqﬁl&)@g@g @y Qe!g?/u e p]% u%germostsgﬁier g’gtth

the percent opweb sathes %P B@V\k@@h %aufacempsabwmn M“E&o&tef&%“ﬁ% dent. A
particul arly pdesfred, tsaré® providled withFibeils 5amas 66 by afiadesited shape, tpattemdensi ty of

about 81 20 @JageJ%r@émpaegfcﬁﬂgmomrmo{,%nﬁ@,%{ée% per _square cent i meter)

W th about 36 perc he tissue furnish

further ri ses or.ar t s& th r Such rary wet
strength ré in hel [5%"’? eﬁ'f}f)g'ﬁ)\é\%” °‘ﬁ§ {‘1"§S'HEBK%$'R€“§P“‘M%‘8

during use of presentiaméntionyAnshowiin Pigused; thd(y@b imniudes regions of waripiig ¢ahp¢re

di spersibili tyorqspc?gﬁa hsh&smme@éb am%\n& hemb %RH 1R is@b aﬁaﬁ Kdsbug s | S

fl ushed. Suitabl e th | at ed
ol yacr y1 an dePPESEhout el interspr Eptesty 0 ainiagh, uf  Fasoonaiy "5 * ©
Stanford, CT uindladed ina disposapiraabserherartisle ds vith theaweliscal|Figures Spandfée theed

is Parez[eis] Gs B areibgoprdphicaly pﬁﬁtldﬁﬁohth&.p rhéz€ Surfice 8f the Wb rhiéveen

about 0.5% an % 1.0_th Ia| apertured tissue, the

t opsheet 24 hg%m%thsegﬁgr%?lgw?mg Pa?ngcﬁ nce of mechanical integrity during
'S urt her provi gt %eﬁ%tmﬁfmxﬁgis%amm sstoch ptemioal e Spon heg 712
nonapert ur ed papplicaionof suffisieitompfessiverfprees dimingthe Ipplicatidni dfithd Bbrifd Sdeduce

the surf %%a%ﬁdb@é%e ﬁ&ﬂbeeCtB%bl?tﬁbﬁ& ththetéﬂﬁret&%Fb?ﬁ?ac v#l% saffa@r at i ng
the wearer's b {) %/\ dé‘é s 31

cel | ul osi cz%ocﬂo)’ Spdhe 2§ 1b§'8§ CBPPRERRS upsn e, er es the
surface wet nesprintingpeasessri stics of the topsheet : WO 97/ 18784

PCT/ US96/ 15885 _
A wide variety of fibrous webs may be utilized as substrate materials 102 in

accordance with the present invention. Suitable materials are discussed above. As
noted in that discussion, a preferred substrate material comprises a wet laid,
25  apertured tissue having a temporary wet strength resin incorporated therein.

Figure 9 depicts in much greater detail the physical structure of a typical fibril

54 such as depicted in Figures 6-8. Fibril 54 preferably comprises a shaft portion 55
which extends from a basc 57 to a tip 56. In formation, the resin material is
deposited as base 57 and drawn upward to form shaft 55. The resin material abruptly

30  separates from the resin remaining on the printing roll 110, forming tip 56, which is
preferably slightly rounded. Fibrils are preferably constructed and arranged such

that their respective bases 57 are spaced at least slightly apart, such that the
underlying substrate therebetween is at least slightly exposed both for acquisition
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19 | 24 to the nonwoven topsheet used on a commercially avail abl e

sanitary napkin (KOTEX[ err] OVERNITES from Ki nberly d ark Corp.
Neenah; W)-. TABLE 2

Topsheet No. 1 2

Topsheet Ty Present | nvention Nonwoven

Resi nous Cogﬁgggml\%t eri al CA- 105 None PCTUS] 5885_
Density 4500 fibrils/in[err] R A Surface Wt ness
0. 399 0. 49g As can be seen in Table 2, the preferred

t opsheet vx/nOf hﬁtBﬂuﬁhhﬂﬁBrytquwld sddithas themumbeoanasie tof thefibaafust nédec e
wet ness en fibrils 54
: dglxlEerx %Z}g ﬂﬁlpﬂyﬁt\feapd dlsgerflmypfmﬁ topshest.

al so prOV|de sur our-like tactile

feel . The fibri r ef er abl samnme t.er
resi stant resi noBEe f?ﬁ‘f‘e‘i“?‘ﬁpas' “tl‘ll‘gﬁstgo‘r ‘%%g'?’%h%‘eéﬁé’gsﬁ‘gﬁst o% §ardeNs: ander |t
| nper neabl e guickipdftenthé fibriildes beh-f0089d to 1ige desirkdpight and/éreconfiguiritioat lnon et hod

dgftcr ggedg Petxﬁgévr%%lw memwﬁs t-xgace\a@eherbefoeéuﬁtﬁaa can bei(mé Icami,s§e pRikerial to
p I ons y _sur.

ot oy can OOt oRa B e om 8 AL To8aF 18 AUREPTRR CHRRY S0, 1 | < per
square cwen ttxmeeore'ropem timghds alsd ¢omBMCive tdeampargiively highsr Ueb speRds(45700
fibrils per ﬁqa@ﬁx%s the fib6r8 Urk BRI beford &ibSEqREALY web MandlinR! dperaliémsS ey 1S

bet ween about %n fibrils per square 15 inch (450 fibril's per square
centimeter) ISRt 5000 fibril's per square inch (775 fibrils per
square centineter). Fibril Iength can vary between about 003 i nches

(0.07 nmi®to abdfifiesiredhe papidne capabilitigy of @Péhf&b%caqwemmd by thength i s
bet ween adidiviuii o0a @94 of fitlecto (3. resino)s maeriabiboth whidhlthe rfibkils( $4 arerm) . The

Appl i cants Nhgyge suitabid &%lgn%i%hs‘}gkgﬁ&enﬁl 'd?&écL e dnfl AR fbohdD THe dENSi ty

al l ows surface wetness eet ar act eristics, | ncl udi ng

the tactile PB@S 5% Bepgelves ppelloasth gidjiosthe gpasking of thodily, fwidst ¢ hese
characteri st aissprbed by the topsheethand the haderlythgnalisbabeintf cre. Sfhe| maskipg tagentr esi nous

material yis Byvije QEE&Y alﬁpér?%Ppearance BY b cﬁﬁ% %ﬁtﬂﬂgl Lﬁ"a&bj t@rthettepghgét
descri bed above é\ll r.espec bac Shtﬁ
under st ood, AOLWEOUF, a“fi CRIAHY Fhe HEPH, ‘B’F‘? nt| ng or sprayl ng such 25

resi nous projections are contenplated by the present invention. Such
met hods i nciibrdle 54 prafermbly hays sufcientiresilieaps by, vidye obmatesial Prapsttiss:i ng,
gravure pri niengdy, adintlickness sd ascto®dglatjehstGomewhdt iresiitantot deflyction teverd fhiei nting i s
the most preft Led o 068 by the JIEHD98udeS 1ORPRIE cBlapl B8 GG D
si zes and densil‘)tll?rgasc g@gy%‘“s lC)iYESI red and can ﬂ{ coriep it
20 the effect of separation between the wearer and the ﬁbrous hydrophilic substrate is
diminished and increasingly “"wet" tactile impression may be encountered.
Collapsed fibrils if too great in number may also prove to impair fluid acquisition

by blocking apertures or pores in the substrate.

Fibrils 54 extend generally outwardly from the body surface of the topsheet |
25  24A, as depicted generally in Figures 6-8. In a preferred configuration, a majority
of the fibrils extend generally perpendicularly outwardly from the surface of the
web, although at least some of the fibrils may extend outwardly at various angles.

Alternatively, a wet laid apertured tissue produced according to the
aforementioned U.S. Patent 3,881,987 on a drainage member as described in the

. 30 aforementioned U.S. Patent 4,514,345 and having a wet strength resin incorporated
therein may further comprise a garment surface 24B. The body surface 24A and the
garment surface 24B are scparated from one another by an intermediate portion

24C. The wet laid apertured tissue is treated to form a web such that the body
surface of the web provides a structurc which exhibits a surface energy less than the
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WD 97/ 18784

PCT/ US96/ 15885 20 be

perfornmed at high web |ine speeds. It should also be noted that a single
pri nt station, such as print station 105 as shown in Figure 3, is all
that i s necessarynsmas provi de a substrate 102 with fi bridcrniséenssss -

The key difference between a nethod suitapble for coating a substrate 102
(see 5 Figure 3) to be suitable for u as a backsheet 26 and the nethod
for coating a substrate 102 to be suitable for use as a topsheet 24
lies in the velduoiatd gnecfyf dfcthe imtéradediate portiart. e @ rpreféneed: erabreipoent, theoated y  of

the substrate gg? eﬁﬁacstbg,n&ﬁng%tkgbny%t Qbthpatarilelyt v surface Rinkrply| Wick ol |
110. Referrlngeg. ain.to Figure. .3

. r rocess syit.able f.or coati a
substrate 102 J6Pe gufes eneseh Expdifiss Mo theyy teripcs yaffHighes SwrReF OFTRYWEY o
tangential 10 surfaedsolxirieyamgile,tatsiliooné resinhgving h llowi si8fage enesgyieanbnappliedyo t he
sane (i. e.sthgN&lsOsH thy body suhce! e Bldvitding SuchiPi R cBpard®VeB) low Ni S
nmeans that the - 105 resin,i s grl r];taedfon t he SUbShnrélath 102, r.at her
than being wi pRasE FISTeY- FYebs hayng spqhyRinfacpenesy eradients arg y descrt ¢i%en
pattern on theUpk Patentapplicetion Serigl Nod084#42:936 ofilodjgn May3hel VA € namenl it is
I'n I ts meohdrus lebdliCthe HR@osufe ORhiCH isﬁﬁdﬁ&ﬂe@ﬁcr&ih%yi&f&&h&cs 54 descri bed

above. Preferably, 15 the printing roll conprises a screen with a
hexagonal i nterl ogki R@% § I 13 ; Codif t L

di aneter of O. 0359}?% t,éfgx';gfbne eﬁéﬁs?fn%ﬂg%gﬁegﬁmﬁ\éﬂ&&_ [ra(lg{r?t(gilﬁ%d at a
t enper at ur & behag¥suriags 4R of dhrropshsptead4 arehydiaphilia)sn as todwindiquid-to wansier | C) .
Usi ng the preffdugh tieclopsheetpfaitad thag ip thecCiealy siefaer wixenotHydsophilichSudhos mat i on
Ofr . ﬁhe f'ﬁ&@ilﬁ%ﬁr@% ﬁi&h@hl?ﬁﬁisﬁﬁhé xﬁleliﬂd&-:%&:b%dﬁ? ({)' NGARE AW df fe_ i ent
Vi scosi ty that e HPSIECRHSTban Hpuingdno,gn being sbsophed by s AtsobemiaRre s
apertures in t;!srefesed embndimgrit,tsurfwmm isTapplidd ot the bhdyashefadel 244 of the sopsheet fche

of the P kPle, g By cRnidan coding Eﬁéga%i ?‘*’%""‘Fﬁ“‘“ﬁ'% e okl ng
surface 108. Aéhema‘“'e&ﬁé‘eﬂf’ghf‘fr%ﬁg Phthe tapsheet fap %@R‘?W%E ﬁg@’é tHGHOE o rol |
in the preferriedvidnbonirfagait 2h assisodascribed Fngthe aabdye refemneed YiSe Ratenten

contacts the sy0535al Ge dokite bIWhith B iIRQINRAEU herein by Béferehdent i ng rol 1 110
and the backing surface 108. The neni scus of resinous nmaterial 200

transfers fronq-ﬁ L4 gggmm%prertures onto the substrate 102. As the screen
pri nté'oévml%—ma’rare

and , cohesive forces within the resinous materi al
and adhesi ye forces between .the.resin .majerial and the screen
surface cate a pd¥ i, Fhe SRRy ngkin 00 gaim be, Beld ip Biaf%lk’yfﬁbs'fp@"‘ﬁémﬁﬂf Ped
upwar d away f raswchrhent swhnst J0avadl-u@avn for suchipkeposcs. Prefoegbly, she sanitaty sapkince
exceeds the el 8pldcéd inlahdare?s uhdt@garRent R Bty BhdNebirbd tHerS b8 fdsteBer such
material to rugtatleragheaﬂd formthe upper end of the fibril. The point of
rupture may be g0t rol | ed by using a hot wire/ hot ribbon 115 pl aced at
a predeterm ned distance fromthe printing_ roll 110 and the backing
surface 108, as i DSKHRAV Ryt fleatly in Figyre 3,the preferred sanitary napkin 20 of the

25  present invention further comprises an adhesive 32 for attaching the sanitary napkin

20 to a wearer's undergarment. The adhesive 20 provides 2 means for securing the
sanitary napkin in the crotch portion of the panty by releasably adhering the sanitary
napkin thereto. Thus, a portion or all of the garment surface 26B of the backsheet 26
is coated with adhesive. As can be seen most clearly in, the adhesive 32 is

30 preferably provided in a rectangular pattern that coats substantially the entire
garment surface 26B. It should be noted, however, that other coating patterns are
also suitable. Exemplary patterns are described in copending U.S. Patent
Application Serial No. 08/401,665, filed on March 9, 1995 in the name of Papa, et
al., the disclosure of which is incorporated herein by reference.
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35 fashion, control of the point of rupture will generate fibrils of the
desired caliper and shape. WO 97/ 18784

PCT/ US96/ 15885 21

Figures 7 and 8 depict alternative web structures according to the present

invention. Asoopibgted in Figure 7, the fibrous assenbly 19a43t
I ncl ude discrete apertures such a§ apertures 50 depicted in Figures 5
and 6. However, in order to mai nt #fn fluid transnission capabilities

sufficient to enable their use in absorbent 5 articles, such webs
I ncl ude suffici eint kecpingreiti tioobyscts \of thes prdsédd ibVentivw bangf witerg sensitive 5 and

61 o 1® TTBr L et 3 ieRR AR 68 bk plipllds WGP Be LWley HARAY UlRline U 2ce of

t he web raf her, t an onl ace _areas .between apertures.

Al ternativel 9?“"1“'? with P"ifé@?l‘*é%‘“’? ﬁg‘e%ﬂ"'éa sing, prefregd wiiteble; aihesivesslte gy pe of
any desired shayfecturedtbydfimdleyoAdhesives bey of Wigewatosaa WAnBarti¢uladyt preferredhi f or m or

non- uni £ 0§ glanshielr afesive availdbieiti: fle d3iich RLper _embodi ment. of a

fibrous structure 52 according to present invention. As shown in
Fi gure 8, the £0s of. various. ca ogr aphy.
as i th i he eb. Byeeittiae S gdEng 3 e io iiph She anactyp it RS T

provi ded wit hansmmlmﬁpéhﬁ hookHeraber of @r hwok tapd dapprmechanival filsl@lﬂgmetpmonal ity
when i n@s BIACE Hﬂn&e&ﬂnﬁ%ﬁ&ﬁ@cﬁn&hﬁ@ﬁh@ﬁkséﬁ[ mvsxl.tﬁm #Ss prefefred Bt Webs of

Fi gures 5 and are a ri.nted upon the
Lpper oSt ouP §é@°§?ﬂ?ﬁ@°ﬂéﬂ%ﬁ%@ﬂ* SRR el b bl W P OD |
web surf d¢e. that, the resin (CA-1p frompentygy fdhesives hthgt qqutlﬁﬁﬁé@ridm#‘y“ ¢fith¢ s to be
under st ood t prfertéfGintolitnent of th2NPpshetd4as altb stitdbld for @sé ir- A Satlve forces

during the aR&%lJ ﬁ?lhb&g ?ﬁlell \Qgtexf ée;% Ares fti?ef‘m%%astlc r(!:srinoq? Piglg%ugde al?cto ssible to

apply fibrils o the web
bei ng conpr eB& &gjtabls. Methads of mqsiawneévchahm tmﬁmr%fxsrepmgdqswes of
printing prosehSmembers are describddVindéney af intdry off thé | follewing Vi8S Pamyitsbe

utilized,as §%§%&ﬁt.@m@r@ft§ 1Bkt M5! Bn OctoheP SE OISR ST18564) ibliea RY esent
Sui

i nvention. terials are discusse | n that
di scussi on, ADYPEY B HRD @ﬂbg r4P% and O P81 é%ﬂﬁ"Pér@gmés etuly %j dg9325
apertured ti gsuiscloawrenf whichénjpcorpergtedbereintby eefegeticer esi n i ncor por at ed

t herein. Figure 9 depicts in nuch greater detail the physical
structure of a tBgforeahe bdnktidyl napkin is placed in use, the pressure-sensitive adhesive is

typically covered with a removablc release liner 34 in order to keep the adhesive
20 from drying out or adhering to a surface other than the crotch portion of the panty

prior to use. Suitable release liners 34 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. Non-limiting examples of suitable release

liners are BL30MG-A Silox E1/0 and BL30MG-A Silox 4P/O both of which are
25  manufactured by the Akrosil Corporation of Menasha, WI. ' '

The sanitary napkin 20 of the present invention is used by removing the
release liner 34 and disposing thereof in a conventional manner. Thereafter the
sanitary napkin is placed in a wearer's panty so that the adhesive 32 contacts the
panty. The adhesive 32 maintains the sanitary napkin in its position within the panty

. 30 during use. '

Assembly of the Sanitary Napkin

The topsheet 24 and the backsheet 26 are positioned adjacent the garment
surface 28A and the body surface 28B, respectively, of the absorbent core 28 and
are preferably joined thereto and to each other by attachment means (not shown)
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54 such as depicted in Figures 6-8. Fibril 54 preferably conprises a shaft
portion 55 whi ch extends froma basc 57 to a tip 56. In formation, the
resin material is deposited as base 57 and drawn upward to form shaft
55. The resin material abruptly 30 separates fromthe resin remining on
the printing wd9718283, forming tip 56, which is - pr ef er aRCT/USIBAEHRS | v
rounded. Fibrils are preferably constructed and arranged such t hat
their respective bases 57 are spaced at |east sl i ghtly apart, such that the

under |l yin substrate t her tween is at Jeast s t] osed poth for
acqui S?/t | gn such as those WMWSW art. For exampc ba)cl:ks%egt 26 and/or the

PCT/ US96/ 15885topshecl 24 may be secured to the absorbent core 28 or to each other b2 2 uniform and
flushability PLYLRASRS layel ofSedivO paBfied w@;eaf ﬂﬂé’sn% aemptmtyhﬁ sH)zt?ité I's nust

not be so eat to ik se. | bi
di spersibili ty E‘t Bbg?é%?fevﬁhs“’e ng‘af‘eepmﬁﬁ’é“hrg’% %J%Y%rqféﬂ € BRIt zed to
formthe fidri lhsermon.f aihedives usedt insassembiling denpreferred sapitarykiiapkia20eshouldhibe f i bri |

has been for ”EéisﬂPdtsRﬁteﬁ%%ﬂ thE thilagd omdﬁfoﬁ%h&%éwh‘éﬂa cloﬂveni_?onalt hi s
fashion, the fiQri) edl reth g? gﬁ | | apse
back down ?‘dstfiﬁ\ﬁh"tdd %s“ﬁﬁs‘éh‘ B%f%‘% e 219 Thi s
- rel atively shomelt adhesive gvailablerfeom Gmdlqypedheswnsalnc ofsWahwansaoﬁdumdereht o
conparatively J&&hﬁfon@@ﬂ%@%ﬂﬁe adhesive Tenﬁﬁﬁiﬂrﬁﬁtléﬂ&efr&h%f' Prédubs " ed

bef ore subseq er at ons ar ert.

| f desired!® B’la&qﬁef"tr‘)’“@s ﬁﬁpgﬁé@fm"ﬂ‘q& xb@legﬁ‘fﬁlhced by
t he addl tadtmsnzﬁs raam‘;qaanvhed by Iaavumprurnmgrcesdmus sprysrAlsd sditablmishi ch
the fibrils S54dhégive apphcema%y M 8bhfo B ROk Df ﬁmtemaetotnphﬁﬂg um

di oxi de and caIC| car g Il as
The titlore arvrH s ohlbetive fikpienss auirisdinig gbina pahdif S5 afThirie ke

t opsheet and tthe appserses 3ndrpethassshowarie D rRatentBO1 hhEXisswgd ySpraguestr. or ovi des
a cl éan angs dr@ctamaanamm HYPA¥R ., 785996 36kdéd io0Ziadken RAG). bl N¥emnb& 220psheet

as a whol e, ﬁ)?@az[ntdll?g @Artén\{ 4t82 65? i%?ded%‘ We?‘%cz on%ut?ﬁo.{‘T 1?89 Eacih of these Fibrils

54 preferably ave su properties,
|l ength, and t HR2¢qoteas la@r%a% ﬁématy rféastcesétﬁemﬂta\te)ﬁé%q gttaabmerttdnmﬂ ection
toward the may\&iinggise hewt bontdsppressartitvats dr iy dilike siidbleaktadhimert@eans br t he

fibrils collapg ﬁxbﬂr&ﬂoﬁse s¥at}t]£Qmeﬁtqﬁ EE?&LkRwa?ﬁRﬁéagft i on between the

wear er and the brous rophific substrate I's m ni shed and
Fbri s 1% oo or A =ﬂah iR R B S5ukss et B e B ebodidtiol  on
the sanitary napkin 20 the topsheet 24 and the backsheet 26 each have length and
width dimensions generally larger than those of the absorbent core 28. The topsheet
24 and the backsheet 26 extend beyond the edges of the absorbent core 28 and are
joined to each othcr at least around the periphery 21 in an area of peripheral bonding
25 27 which is defined by those portions of the topsheet 24 and the backsheet 26 that
extend beyond the absorbent core 28. As further noted above, the topsheet 24 is
disposed such that the body surface thereof 24A is that surface provided with a
multiplicity of fibrils (that is, the fibrils comprise a portion of the outer surface of
the sanitary napkin 20), and the backsheet 26 is disposed such that body surface
30 26A is provided with the moisture resistant resinous coating (that is, the moisture

resistant resinous coating is disposed on the interior of the sanitary napkin 20).

In keeping with the objects of the present invention, the topsheet 24 and the
backsheet 26 are joined in the area of peripheral bonding 27 by means that are easily
disrupted by the mild agitation conditions encountered when a conventional toilet is

35 flushed. Means known to those skilled in the absorbent products art can be used to
join the topsheet 24 and the backsheet 26 in the area of peripheral bonding 27 as
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by bl ocking apertures or pores in the substrate. Fibrils 54
extend generally outwardly fromthe body surface of the topsheet 25 24A,
as depicted generally in Figures 6-8. In a preferred configuration, a

majority of the fibrils extend generally perpendicularly outwardly
fromthe sukfsemsaly t he web, al though at |east sonme ofpcfliSoshkdasi | S may
extend outwardly at various angl es. Alternatively, a wet laid
apertured tissue produced according to e af orenenti oned U. S. Patent

3,881,987 on a drai nage nenber as described in the 30 aforenentioned U S.
Pat ent 4, 514, i3«basanch heatis ldg nét inifeset wie e Idnspesi'bnnj oftxhe pevitadya@pkin 20. t herein

may further cQemy 2B and’ fac d the
garnent surface éégﬁeare_ S g‘%ﬁﬁgﬂ fr]14e ano her e&‘i f’ilnt&lerzzénéad?gte
portion pstipherathongiag Iéf"ds‘g’ﬁ

Sallvetie saroe g tose Fyitahleclr 4GNEIE o web
such that thaofshely 24 and/srutht haekshiéett 26 tovtlie pbsorbenesora 28t rRxeferably, whe ch

I?’)C(Z[I]' ; B ISE)Z ) 5; g sHEE 28 BRI B bhckSeel P61k j8ifed using a water solubldfAdRddived §§14able

surface ener gghesives inclydgths hesdnelt adhssive aypilable from 5%@%&%%%8& REnt, the
treated Wimlwatosa] BWTt snder theirdesighationf Hr923i6e02s Ao fprefemgai mater vallubld ow
surface ener q(a %ﬂecf; the, B Winibitr ARFtPIETNIAB BoFD S WaGAR REY

i

interface w sur ce ene surfaces. For exanple, a
silicone res eg‘ﬁ?"’f‘aé'ga%ﬁ §’§/4Q:lan be applied to 5 portions
of the body surface 24A prow di ng such regions of conparatively |ow
surface effergy. Depsndimg\amtge Jomh of thef adhesive dheatsr solublgtadhesive ¢an bg

described in apphed b/t saRaary':mpla:pnb b§ i knoWn 18/thd\at. FQB&M@I&?@V‘&& | ed on
May 31, 1995 | ('}mﬁe 8{' Al sigrl; eaing I;grﬁgégzlat{ng[ ;t)a?‘ucu z;[rlya\;o/l}enttﬁe a:?) ? 9 2 pﬁc f which

i's incor por atcg erredrenbodi ment
of the presers filaroems switledainto a gpiralpeattemoprs @t suitables Whegouspd swith dbe 24A of
t he topsheet piderpgdewhtetl selpble Iaunesm @suliion PaHlex| 40q Udeseribad tabowes fgedvure

t hrough the tops |f t he body surface was not hydrophilic.
Such a L °8’F“cq§*’ﬁ‘@‘ﬁ£' ace Aol ps to di m ni sh the |ikelihood that

bodllyflwdsvm eto rat.her . than f | I nto and
bei ng absor bed b?sf"{?g "8‘588{’%"&?’35%?%“? § car bejpioed fo, g °éh8§‘la‘fqﬁg
“surfactant i gopshesti2dcanddhe hackisndt/ 26 uMa@esuﬂabieofatqrhelummiheeete is th624 (e. g.
by extrusion ﬁaa&ém&nwmrsaﬁ&m:ﬂgbr&a{tqmnh&e thé Bididasy a&pkupm nbstl thdrer eon.

Al ternatively 0 I 6lae Lo el ilic by
treating 0P s%'pe? thhmé ‘@ﬁ rb & e‘:?t sagec Iluouéés%sgs (%eaggérhl’%?(f f% EXH%E@%G
ref erenced? U. pg:pfexp:qglt wafer soluble adh&swe emuision Airflex 401.

If desired. the preferred water sensitive garment attachment adhesive 9216-02
from Findley Adhesives Inc. of Wauwatosa, WI may be applied to the garment
surface 26B of the backsheet 26 using slot extrusion or other suitable means and a
release liner, as described above, disposed thereon.

25 - When a sanitary napkin 20 of the present invention is assembled as described
above, it will readily disperse when exposed to the mild agitation conditions
encountered when a conventional toilet is flushed. For example, when such sanitary
napkins are evaluated for flushability using the High Loading Protocol described in
the TEST METHODS section below they flush in substantially the same manner as

30 a commercially available toilet tissue ((CHARMIN®). These results can be
explained by the following model:

1) The water soluble adhesive joining the topsheet, the absorbent core and the
backsheet rapidly dissolves allowing the components of the sanitary napkin
20 to separate.
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4,950, 254. the disclosure of which is incorporated herein by reference.

The Adhesive Mermber 20 In use, the sanitary napkin 20 can be held in
pl ace by any support neans or attachnment nmeans 30 wel | -known for such
pur poses. Preferably, the sanitary napkin is placed in a wearer's
under gar ment wogastsy and secured thereto by a fastener sucRCT/US96/15885an
adhesi ve. As is shown nost chearly in Figure 2. the preferred
sanitary napkin 20 of the 25 present invention further conprises an
adhesive 32 for attaching the sanitary napkin to a we S

under gar ment. The —éah’éﬁR?éa"?BeiSP%%Ri piscted P%ﬂ?“fﬂ’i"s“s@&!’f’f‘ﬁ’&‘f’ water |
sani tary napkin in with acesnitinig decressk amthe netlimpicplatrengthof thedecampinientsadher i ng
the sanitary napki n thereto. Thus, a portion or all of the garnent

surface tZGBI of ][ he) lTﬁ@t X g‘ﬁ‘g?““he’ %IS e?se%t@%ﬂﬁ]léﬂ Bﬂﬁcﬁﬁjhﬁﬁbeﬁ@s hﬂﬁn be
seen nbsSt clearly 1n e S vid In a
rectangul ar pat t er n THAPAR @'5 Lad §?%H'Ftéfsfﬁ7(?ﬁ2‘@%ﬂ}$é°r&mp gar ment

surface 26B. It shoul d be noted, however, that other coating patterns are

al so suit abl e. OptienabFesiyesnat t erns are described in copending U S. Patent
Application Serial No. 08/401,665, filed on March 9, 1995 in the nanme of
Papa, et Hlps the disclosure of which is incorporated herein by

ref erence. WD 97/ 18784

:DCT{( US96/ 15885 In an lglu:manve embodlment of the present invention, the sanitary 24pkin has
n keeping with the objects e itive
. (e s 8051 i, ple WiaRE 36 P LRIk Bl mB i ok 0

adhesi ve or gl suc poses C t he
adhesi ve Wé@b#quenv\mrh ip Pﬁs@é%ﬂ@@é%lfﬂl% E’Ghﬂ?ﬁ o copligunesl 19rdrRS  ed.
Sui t abl e addresoveeIhearbdpes of theTwarbachdntiedindthe fckdich Rigiofckdethat/the ﬂaps areOf

vauvat osa, W. ;ooil] ggg\lsv%,n%? Big 87 hearis pabifes WP R WigIE e AHRSS

avai | abl e under ernatlve
enmbodi ment  of Fﬁ‘é“ﬁ? pareetes. Fiisb the flaps help serys o pesyrptsoiling gf the wearers bodyc o pr i se

t he hook menmbeindopantieshiDoinensuthal faig, jifeféhﬁlyl pefonhimgtacdvubly \ealkbatrier along Agai n,
to be in keepig Og%ésrbfttﬁ'ce Adt). SLord e @[aﬁsﬁgfterab ﬁ@@lh&i’md\ budchmehtef €r red

t hat such attac ment ans conpr ve naterial.
It has beem’ f oWfANS P theipgarment sur ‘F’“'§§Pﬁha(‘ f&&?‘:caf‘rhﬁ } éfd't%’s‘?a{?gs) t hat

conpri ses the éndmtiatled3d thefgatrhent facing sideadfdhe muitye hbthik m;mhecﬁaps berve psheet
24 is al so sui k&bl @ef Qhitdty Srapkin' Soperid pssitidied in the panty. The flaps can be
constructed of various materials including materials similar to the topsheet,
backsheet, tissue, or combination of these materials. Further, the flaps may be a
20  separate element attached to the main body of the napkin or can comprise extensions
of the topsheet and backsheet (i.e., unitary). A number of sanitary napkins having
flaps suitable or adaptable for use with the sanitary napkins of the present invention
are disclosed in U.S. 4.687,478, which issued to Van Tilburg on August 18, 1987,
U.S. 4,589,876, which issued to Van Tilburg on May 20, 1986; and U.S. 4,608,047,
25  which issued to Mattingly on August 26, 1986. The disclosure of each of these
patents is incorporated herein by reference.

TEST METHODS
Burst Strength
Overview
30 The test specimen, held between annular clamps, is subjected to increasing

force that is applied by a 0.625 inch diameter, polished stainless steel ball. The burst
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hook nmenbers. Ot her water sensitive, thernoplastic resinous materials would

al so be suitable. Methods of producing such hook nenbers and exenpl ary
desi gns of - such nenbers are described in one or nore of the follow ng
U S. Patents: 15 5,058,247, issued to Thomas, et al. on October 22, 1991,

5, 116, 563, ivwws Y780 Thomas, et al. on May 26, 1992, phHuSesadéssS51

i ssued to Thonmas on July 27. 1993 t he di scl osure of which is

i ncorporated herein by reference. 28 Before the sanitary napkin is
pl aced in use, the pressure-sensitive adhesive is typically covered

wi t h a renovattmgth 8ltie fercd thataaus4 thensampldas f4iD Busearehfith neagibe sedsaretd) from
dryi ng out Oron%ﬂ:?&r&rggax&ﬂeﬁ surface other than the crotch portion of the
se

panty prior to Suitable release liners 34 are also described in

t he above-referenced - U S. Patent 4,917,697. Any comrercially avail able
rel ease liners comonly used for such purposes can be utilized herein.
Non-limting exanpl es of suitable rel ease liners are BL3OMG A Sii ox
E1/0 and BL3@Wpaatusi | ox 4P/ O both of which are 25 manuf act ured by the
Akrosi| Corporation of Menasha, W. The sanitary napkin 20 of

the present Buweftstan i s udettldetIIFSTD Temsije Tag InstrumenteCataNe. l45her 34 and

di sposing thereof in a convABGEbahe TRAMEIAIGIBESAIAEE abboin suitableani Lary
napkin is placed in a V\earﬁé%{-ﬁ' anty so ha‘i I e aﬁlﬂeslvei 32 contacts the
_panty. The adhesive 32 mai Hgnl‘ﬁ'@“téé'l’?i“t"%‘%?c zmk L Awing-Albt osition wi t hin
the panty 30 during use. Instrumenf€ogPhiladelphiat P&. Berinstaamentsiapisi be

The topsheet 24 and the bacdgai}ped with a2060 p Rk tiiPRRdirdut BE&nt the garment
surface 28A and the body surface 28B, 3%}%%@%’ OfeBt he sorbent core

re

28 and !9 are preferably PEHHERERS AP BSAtRY, at t achnent

means (not shown) equippeiDwti a1@id3:4ll shield and a front panel water

PCT/ US96/ 15885 shield. 25 such

as those well known in the art. For exanple, the backsheet 26 and/or the

topsheet 24 @Ry ifiGneiedtntd f&n&eﬁﬁu@%ﬁ&’ﬁ&ﬁﬂhy Giufd lfe%oﬂﬁ%pep 1SRaRPt her by a

uni form conti1 nuous |ayer, of adhesive,”a patterne ayer of adhesive,.

or an array of separate withip thefellowige flimits: o spots of adhesive. In

keeping with the objectives of the present 5 i nvention, adhesives used

in assenbbing the preferredlemperataey 73ahIE @3%28Fbul d be easily

di srupted by the mld agitation conditions encountered when a conventi onal
Humidity: 50+£2% Relative Humidity

Paper Cutter Scissors or other equivalent may be used

Pan For soaking wet burst samplcs, suit#ble to sample size

Sotution Water for soaking wet burst samples should be equilibrated to
20 the temperature of the conditioned room.

Timer . Approprniate for measuring soak time

Sample preparation

1) Cut the sample to a size appropriate for testing (minimum sample size 4.5 in x
4.5 in). Prepare a minimum of five samples for each condition to be tested.

25  2) If wet burst measurements are to be made, place an appropriate number of cut
samples into a pan filled with temperature-equilibrated water.

Egquipment Sgtﬁp
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toilet is flushed. Adhesives which have been found to be satisfactory are

t he hot mel t adhesi ve avail able from Findl ey Adhesives |Inc. of

Wauwat osa, W under the desi gnati on H 9216-02 and the adhesive

enmul sion available fromAir Products & 10 Chemi cal s Corp. of Allentown.
PA under the wesitgsmssi on Airflex 401. Such adhesi ves neRCTAS6/p8BS ed by
gravure printing or adhesive sprays. Alsggsuitable is adhesi ve
application by nmeans of an open pattern network of filaments conprising
several lines of adhesive filanments swirled into a spiral qattern such as

i | lustrated byl)Setthebuest ieglsrypacgerdingdo thermasyfacisis instiugyogs- Ipap katglect 911, 173
i ssued to SpragusSTDrTensite Test Instiohenb isnto Be uded 1he folloWwing et apptopfiaté85, 996
issued to Ziecker. et al. on Novenmber 22, 1978; and U.S. Patent

4.842,666 issued topedieiBRiiinttierd pedenidite 1989. Each of these patents
are incorporated herein by reference. Alternatively, the attachnent neans

may conpri se heat el r onds, or any other suitable attachnent
nmeans or co |4r%a P%ﬁglﬁ'?')?ﬂgﬁg{sge attachnent neans as are known in the
art. 20 As naqted above and showmin Figures 1 and 2, in the
preferred ehbodi mEftk lyad: 2000 gragas sanitary napkin 20 the topsheet 24 and the
backsheet' 26 each have | ength and wi dt h di mensi ons generally larger
t han those of 2Mealibfatathptnad celbacsoding ithe expesigdanst strengtlp4 and t he backsheet
26 extend beyond the edges of the absorbent core 28 and are joined to
each ot her at Messferghoand®Rebbgicperi phery 21 in an area of peripheral
bondi ng 25 27 which is defined by those portions of the topsheet 24 and
the backsheet Hofehal the burst R¥ELREARE I thelmAuRBRRID §RINGRNS 10 btaife  ur t her
not ed above, the tqpsheet éﬁ i S. %a%ﬁgsedlsuch that the body surface
thereof 24A is that®SUrTLEE Proveenett 0 ¢ 2P il tiplicity of fibrils .
(that is, the fibrils conprise a portion of the quter surface of t he
sani tary nadki# Begprd theburststrengil fos seclysamipiciand galeylas apy avemags apd a stapdsed,
surface 30  26A i sdepiativn fbe theviiukst stidngthnfor Gdchi eenditioml st ant resi nous coati ng

(that is, the noisture resistant resinous coating is disposed on the
interior of the) @8hiR MeRpPkidstatlird deviation for each corlik@AB ithtChedbebt pririe
obj ects of the present invention, the topsheet 24 and the backsheet 26

are joined in the area of peripheral ?_&gﬂ%ﬁg%ﬂ by neans that are easily
di srupted by the mld agitation condi countered when a conventi onal
toilet is 35 EI ushed. Means known to those skilled in the absorbent
products art ceEPE*used to join the topsheet 24 and the backsheet 26

in the area of peripheral bonding 27 as. WD 97/ 18784
PCT/ US96/ 13885 As used herein, the term "flushability” is defined as a product’s capgcity to

pass through typical commercially available household toilets and plumbing

drainage systems without causing clogging or similar problems that can be directly

associated with the physical characteristics of the product. More specifically,

catamenial products are evaluated for flushability via relative ease of toilet bowl and
20 trap evacuation and subsequent transport through a simulated plumbing system.

The test procedure is designed to simulate two days of normal toilet usage for
a family of 4 (2 men, 2 women). The test employs a flushing sequence to simulate
the following conditions: male urination visits, female urination visits (including
post urinary drying with tissue), disposal of catamenial product with cleaning using
25  tissue. and bowel movement visits. The amount of tissue to be used for each tissue
flush is a normal loading of 2 strips of seven sheets, or the High Loading of 5 strips
of seven sheets. The normal loading is based on consumer research regarding typical
habits and practices and the high loading is 2.5 times the normal loading. The test is
designed to simulate the conditions a product will encounter if it is flushed through
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| ong as such neans do not interfere with the dispersibility of the sanitary

napki n 20. Suitable nmeans for joining the topsheet 24 and the
backsheet 26 in the area of peri pheral bonding 27 are substantially
the sane as those suitable for joining the t opsheet 24 and/or the

backsheet 2@d&nishi@ absorbent core 28. Preferably, the 5 pdraRsbeRss 24 and
t he backsheet 26 are joined using a water sol ubl e adhesive. Suitable

adhesi ves include the hot melt adhesivelavail able from Fi ndl ey Adhesi ves
Inc. of Wauwat osa, W under the designation H 9216-02. A preferred

wat er sol ubl @ conventiomhh edlietandiisto ammnigipad s¢wer oeimtd sseptic ahk. Samples areai | abl e
fromAr Pr quﬁgﬁedg‘for l)tm@hﬁtmrl%h%a Eﬂ-andéh)%d:ﬁﬂﬁ@%aka hard3)N rflex 401.

10 De en rmof the adhesive, the water sol uble adhesive
can be ﬁﬁ?ﬂ% "FHMPH% B%WF%ary napkin 20 by nmeans known to the art.

For exanpl e, gravure coating, slot extrusion, and spray coating,
particul arly when the adhesive is applied as filaments swirled into a
spiral pattern are all suitable. Wien used with the preferred water

sol ubl e adghesive enul sion Airflex 401 described above, gravure 15 coating
is particularly preferred. As al so noted above, the absorbent
core 28 can hiahpeed to one or both of the topsheet 24 and the
backsheet 267 USIng a suitable water sol uble adhesive. In the . preferred

enbodi nent of th re [ t he

t opsheet 24 and 35 @ﬁgg&étg%us}'&?mggé Eg{‘%"mﬁ@é‘%ﬁt ﬁg&% 28 using
the 20 pref‘&r“@m‘mﬁ?@ﬁ 'Q&’b!daﬂbl e adheS| ve emul sion Airflex 401.

I f desired, the preferred water sensitive garnment attachnment adhesive

9216- 02 f r orma FiSrgdllay(13A2ier) weter saver. siphion Vemtenctoibet acfervd torag2e applied to
the gar nept Tadah R 1SR &Baish%e Qﬁ&h&hﬁ%e ﬁ‘?mh'ﬂyﬂ& show inSPiprtSi Oon or

ot her SU|tabIe e ed above, disposed
t her eon. 10 t%"é‘ﬁ“aﬁ’ ‘E"a?ﬁhf“&f’wﬁ‘éﬁbmq%i%‘s% 'ﬁ'g%‘é‘}ﬁ invention is
assenbl ed as des c megkphisms suchedseommerdialypregsuredeitéts)y d| sperse when exposed to
the mld agitation conditions encount ered when a conventional toilet
is flushed. For exgpitlimatelvsorte eammmsmbbmmch(mcnn&eryismee(Aswai uat ed for
flushability using ﬁjpngﬁ | @ r m, t he TEST
METHODS section bef %)'\%gt Fﬁ%gﬁ i 199&1:1:165 G‘rb “rlrlewe I, as 30 a
comerci a¥ly avai I"%‘Eﬁ%"“t"&f‘l“%‘f‘“& P%e?ﬁﬁmf Lﬁ?] é’ggm?“é'éqﬁ"i’fs can be
expl ai ned by the f10lf¢ed(d merexspideg); 1) The wat er sol ubl e adhesi ve
joining the topsheet, the absorbent core and the backsheet

rapi dly di ssol vesaghst R6h 28 20 9lighfiiaewasteam of th lisiles 200 thariyopen ek ihe

20 to separate.

atmosphere for venting;
» five cast iron ninety degree elbows 212, 214, 216, 218, and 220;

20 « a snag 222 positioned vertically (Figure 11) approximately 15 feet from the
pipe's terminal end and approximately 1 inch (2.5 cm) long; and

» a screen (No. 4 Tyler sieve) to capture solid effluent for evaluation of

disintegration.

| The apparatus used for this method is set up to be equivalent to ANSI Standard
35 A112.19.2M-1990 for Vitrcous China fixtures. The piping is plumbed to provide a
drop of 0.25 inch per foot (2 centimeters/meter) of pipe length.

Materials

Control Tissue Product: CHARMIN®
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WO 97/ 18784

PCT/ US96/ 15885 27

2) This separation exposes protected portions of these conponents to the
wat er with a resulting decrease in the nechanical strength of
t hese conponeN®97/18784 3) The conponents further di sRGTEESIH/HTSES
smal | er particles that pass through the 3 t est apparatus
simlarly to a toilet tissue (CHARM N err]) control. 5. Optional

Feat ur es Fla s . n an .alternative the
present invent ﬁm@e‘ﬂf&%‘%t‘t%‘y n%bﬂ?f”f?dﬁﬁ%"r '“gm‘t'%Be g ¥ which are
adj acent to and extend laterally fromthe side edge of the absor bent
core in at | eadestflushingSequence egi on. The flaps are configured to drape 10
over the edges of the wearer's panties in the crotch region so that the
flaps are di spaaed flnshingeequénoe siatdps 20days bEnonvealneilét asage fdriadfamidnd t he
thighs. The flgpg éﬁlﬁl&? Z'irwome basE@Sh éo‘ﬂg.bnpéfrlﬁgﬁseﬁnd E Etides rés@ﬁ’cﬁ)l ggs help

serve to prevent soO wear er

S nmenst r ual
fluid, preférabfapens qu’grff’ﬁb &ia%&%t*e%ﬂ K ”g‘é‘t‘?ﬁ with ap Sﬁgt}'%°W? E‘é sheSiges of
t he panty. Secedtd,tissuecondy, eﬁp&xshcsemﬂt tfsae aid ;rc;tamenml@dodvct dndat flushbswith 15

means on t hei rn%é'%ﬁ&‘&x %ﬁanEPStFMh h a0S n&a! b%pt/ptsct%e@ﬁpmeunder
t he panty att e garne C|n Sl ty,. In
this way, the P?‘a ststeo\f/e 53 Saition ﬂlée agtnﬁ iﬁ‘isn% %Ptsyf

posi tioned in the lpmnln ¥2.5Tdzatihétap) sx dainch €10 ccntrnmmr)sp':mtaad wof ivdr (Dis
trigtrjleal S g‘g'ﬂbl:'?hﬂ?&té?}ikeﬂn@ﬁ $5 %éx{ﬂrﬁe%r) bﬁcé %I&QRQHE% s (for éheb&m:;ra?t L 90
separ at e eI eneRt® H‘Et S'Etfg?f"%b“ ?’ﬁe’ Pﬁi{ 5@6?&’9“‘5 ﬁ&ﬁﬁ?‘i‘?“%ﬁ'%&%‘%@?ﬁri se
ext ensi ons stripfor pad it pipeeddeto thenbowa thesthidettis flished. Therflushing pequeénagusber of

sani tary napki ggschBed Hetbw as a setitsPdTiws autingyd Rnfbined 4Pt fdlloWidgrddsse W th the
sani tary napkins of the present i nvention are disclosed in U S

2. ggg g;g m: gﬂ :ggueg‘%t#%( Mb ut‘gﬁﬁﬂ’eﬁg"’”%ﬂ'@%‘é@%@ﬂd u S. 4 608 047,

25 whi ch | ssued t 1986. , The di s ure of each
of these pat enf)s ﬁl"r{g‘d‘ﬁ %ﬂ é‘?l@%drw ing plof Eéea mg minutes

TEST METHODS after the water reaches the simulated obstructio®y mait Btad@ngzah
Overvi ew minute, and move to step 2.

2)  Flush With Empty Bowl. Take a drain line blockage reading 2 minutes
after the water reaches the snag point and move to step 3.

20 3) Flush With Tissue and Pad - Take a drain line blockage reading 2
minutes after the water reaches the snag point, wait 1 additional
minute, and move to step 4.

4)  Flush With Empty Bowl. Take a drain line blockage reading 2 minutes
after the water reaches the snag point and move to step 5.

25 5)  Flush With Tissue and Simulated Fecal Mater (SFM). Take a drain line
' blockage reading 2 minutes after the water reaches the snag point, wait
1 additional minute.

Routine #2 (To be performed 1 time)

' SUBSTITUTE SHEET (RULE 26)



30 The test specinen, held between annul ar cl anps, is subj ected to

I'ncr easi ng force that is applied by a 0.625 inch dianeter, polished
stai nl ess steel ball.- The burst WD 97/ 18784

PCT/ US96/ 15885 28

strength i swidwigfsar ce that causes the sanple to fail. Burs¢r/gsssasgssh nmay
be nmeasured on wet or dry sanples Appar at us 5 Bur st
Tester Intel ect-11-STD Tensile Te352t | nstrument, Cat. No. 1451-

24P@B or the Thw ng- Al bert Burst Tester are both suitable.
Both instrunments a)e BElush WablITHssie OnlyTilake g drditobing blockage reading 2 minutes

Instrument Co., Phil agglpid @ateP PeacﬂQQQhé E}ﬁbrﬂéﬂﬁn{v&t MURfditidRal minute, and
equi pped with a 2000 Ioad C wet burst 10

measurements are to b °pt |nstrurrents must be
equi pped with a | oad- ceII Shl el d and a front panel water

shi el d. Cond) t | BguWidimpty Pembake adminbier Hoskags tepding dumigutse

control |l ed to remain after the water reaches the snag point and mbdelto BtepBe f ol | owi ng
limts: 15 Tenper at ur e: 73[err]3 F

(23[err]C2[err] Q) 3y  Flush With Tlssue Onp' -Take a dram MIQt’:kta readnrig b &fihed0
Rel ative Humdity Paper

¢l ssor's ot he ui val ent nay
be used Pan after the water "’a’:heﬁd?e %&m"ﬁﬁ Wé‘f E'L"“ g ‘gw tabl e

to sanple size 1Bovearpisep 4. Wat er for soaking wet bur st
sanpl es should be equilibrated to 20 t he

‘tenperature of thgy coridsi WalheBingt® Bawl. Take a drain line blockage reading 2 minutes
10 after the water reaches the snag point.

Total number of flushes per sequence is 34.

If, at any point in the flushing sequence, the product remains in the bowl or trap

after flushing, the tissue and or pad is plunged into the drainage line manually and

the ftushing sequence will continue. After completion of each trial loading, the
15  drainage pipe will be cleared prior to beginning subsequent testing.

The above-described flushing sequence is repeated three times for each test
product and three times for each control product.

Data rtin;

The degree of drain line blockage is determined by measuring the length of
20  water dammed up behind the obstruction. Graduations are marked every 12 inches
(30 centimeters) on the drainpipe upstream of the obstruction. Each one foot length
that the water is backed up corresponds to 0.25 inch (0.6 centimeter) or 6.25% of
blockage at the obstruction point. Test product residues which exit the drainpipe are

also collected.

25 The following data are recorded for each evaluation:
- 1) Incidence of failure to clear bowl and trap
2) Incidence of labored (difficult), but successful-bowl and trap clearing

3) Incidence of product on simulated snag
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Ti mer Appropriate for measuring soak tine Sampl e
preparation 1) Cut the sanple to a size appropriate for testing
(m ni mum sanple size 4.5 in x 4.5 in). Prepare a m ni mum of
five sanples for each condition to be tested. 25 2) If wet burst
measur enent s woes7ie78ee nade, pl ace an appropriate nunber of PCHUS96/15885
sanples into a pan filled with tenperatugg-equilibrated water.

Equi pnment Set up WO 97/ 18784 _

PCT/ US96/ 15885 . Lo 29 1)
Set the burst testéeh Maximumdevsl (18 af draimlineplogke8t urer' s instructions. If an
I nt el ect - |1-STD Tensile Test Instrunent is to be used the

fol | owi ng are appr dpQuandative level (%) of drairdpreddiockdge overedryset ers per ninute
Break Sensitivity: 20 grans 5 Peak Load: 2000 grans 2)
Calibrate the p@?aﬁg,ldfgﬁmawﬁdag Maefidle expected burst strength.

Measur enment an eporting 1) Operate the burst tester according to

t he manuf acturer’' syl LaNs to obtain a burst strength
measur enment fofr? eSM BE N éd%& 10 2) Record the burst strength for each

sanpl e and cal cul ate an average and:a stand . devi ation for
the burst strength ¥or e‘%ﬁlﬂ“% H&eg?gﬁ?lma%ergwg?mﬁbport t he average and

standard deviation for each condition to the nearest gram
(Available from Siliclone Studio, Valley Forge, PA as product

BFPS. 7
dry concentrate )

. Tap Qater at 100° C (6066 grams)
10 I Equipment Needed:
. Mixer (Available from Hobart Corp., Troy, OH as Model A200)
. Extruder (Available from Hobart Corp., Troy, OH as Model 4812)

. Disposable Centrifuge tubes with screw caps (50 ml) (Available from
VWR Scientific, Chicago. IL as Catalog No. 21-008-176)

15 . Water Bath to control temperature to 37° C.

IlI. Preparation:

1. Pour the 100° C water into the mixing bowl of the mixer and add the

dry Feclone concentrate.

2. Mix on low for 1 minute.
20 3. Mix on medium speed for 2 minutes.
4, After the material is well mixed, transfer to the extruder.
5. Using an ice pick, punch a small hole in the tip of each centrifuge
tube.
6. Extrude the Feclone into the centrifuge tubes.

SUBSTITUTE SHEET (RULE 26)



Fl ushability Overview 15 As used herein, the term
“flushability" is defined as a product's capacity to pass through

typi cal conmercially avail abl e household toilets and pl unbi ng dr ai nage
systens wi thout causing clogging or simlar problens that can be directly

associ at ed Wyplayidigs Physi cal characteristics of the producperdyévsissss

specifically, cat aneni al products g e evaluated for flushability via
rel ative ease of toilet bowl and 20 tr ‘{) evacuati on and subsequent
transport through a sinmulated plunmbing system The test

procedure is desi ghed Cap genahteifigetuies dmi/gorein therefrgerstoi. | et usage for
a famly of 4 (2 nen, 2 wonen). The test enploys a flushing sequence to

sinul ate t he f ol Inprd ki) Bat thé Q#BSs in AR atéHbathodt BTCVi sits, female
urination visits (including post urinary drying with tissue),

di sposal of catamenial product witfy 81'0?1@4 fighgV'si Ng 25 tissue and bowel
novenent visits. The anmpunt of tis sed for each tissue flush
[ IId'ngt' f heet s, t he Hi gh Loadi f 5
is a norma oel_n o] strips of seven sheets, or e Hg oadi ng o

strips n sheets. The normal |oading is based on consuner
research regarding typical habi ts and practices and the high | oading
is 2.5 tires the Theheight of g geflumg of Water pyera sagple of maiggalithgteap b sinul ate the
co ?di tions a guppsheatwit do viRBLAGIEREs of fluid trarisport thitsigh thetsampleg h VO
97/ 18784
PCT/ US96/ 1588] - 30 a
conventi onal ‘ll'g%?gget%'and into a nunicipal sewer or into a septic tank.
Sanpl es are .eval yated for: t oi.let.ho tr l.earance, 2) drain
line bl ockageCondifpnsy Room Fep r%ﬁﬁ@ﬁ%@g% ity %lglrlle;é.tg re"%'%
Appar at us An appithimitbefollowingdimitst or t he flushability test is
shown in plan viewin Figure 10. The apparatus incl udes:

10 Temperature: 73+3_F (23°C£2°C)

Humidity:  50+2% Relative Humidity
Test Apparatus The test apparatus is shown in Figure 12 and comprises:
a water vessel 300 which comprises:
1. a glass tube 2.125 inch (0.84 cm) diameter identified as 310;

15 2. a fill tube 312 adapted to deliver water (source not shown) at a
controlled rate into the glass tube 310;

3. on/off valve 313 for controlling whether water is delivered to the
water vessel 300;

4. indicia 314 scribed into the surface of the glass tube 310 adapted
20 to allow measurement of the hydrostatic head to an accuracy of

+1 centimeter;
5. a male fitting 316 adapted to receive the sample holder 320; and

6. an annular rubber gasket 318 positioned beneath the lower end of
the glass tube 310; and

25 a sampie holder 320 which comprises:
1. a female fitting 322;
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[err] a 3.5 gallon (13.2 liter) water saver siphon vortex toi let referred

to as 210 10 (additional toilets can also be attached to the

pi ping | ayout shown in Figure 10 to eval uate the behavior of
test sanples using different flushing _ mechani snms such as
comercial, pVe@MBB4toil ets); [err] approxi mat RGF/U396/A¥88Y (18
meters) of 4 inch (10 cm id acrylic pipgs(As can be seen from
Figure 10, the piping is assenbled in roughly a square 15 '
configuration having |linea runs 21 . 213 3%15 3 roxi mat el y
10 feet (3 neters) Iong &n annular sdmplé s YRRPitp24) t‘° thedowers; 3"2 I i ghtly
downstream of the toil etfema.lﬁfmhmt32ﬂsandpen to the at nospher e
for venting; [err] five cast iron ninety degree el bows 212,

214, 216, 218, and 220; 3.a0annular rubbegasiiet 326nag 222 p03|t|oned vertlcally
(Figure 11) approxi mately 15 feet fromthe pi pe's term nal

end and_appr oxg ﬁ&gts%ﬁ 1 InChF()?h&?lﬁglheff| uepa?d?&’:‘.mavemcalgaosmolﬂe”] a screen

(No. 4 Tyler sieve) to capture so nt f eval uation of

di sintegratjon ) The apparatus used for this nethod is set up to be
equi val ent to %a‘g{’andard 25 Al12.1 9.2M 1 990 for Vitrcous China
fixtures. The piping is plunbed to provide a drop.of 0.25 inch per
foot (2 centin¥ims/ meter) oflasedbencathghersample holder 320 topjdipgeeing water cont r o
Ti ssue Product: CHARM N[ er pénetration of the sampD 97/ 18784

PCT/ US96/ 15885 31

Synt hetic Fecaljeffagieri al Prepared according to the nethod descri bed

bel ow Test Flushi ng Sequence

1.  Assemble the apparatus, using a ring stand and clamp to hold the water vessel
10 300 in a vertical orientation and connecting an adjustable water source to the
supply tube 312.

¥

Adjust the water temperature to 73°F = 2°F (23°Cx1°C).

3.  Insert a water impervious blank (e. g., polyethylene film) into the sample
holder 320, screw the sample holder 320 onto the water vessel 300, open the
15 on/off valve 313, adjust the water flow (adjustment means not shown in Figure
12) so the hydrostatic head rises at a rate of 1 inch per minute 0.1 inch per
minute (2.5 centimeters per minute£0.25 centimeters per minute). and close
the on/off valve 313.

4. Die cut a circular sample 2.625 inches in diameter and insert the sample into
20 the sample holder 320. For backsheet samples of the preferred embodiment of
the present invention the surface that has been provided with the water
resistant resin should be placed facing upward. (The sample should be placed
in the conditioned room at least 2 hours prior to testing.).

5. Screw the sample holder 320 onto the water vessel 300 being careful not to
25 crease the sample. Tighten the sample holder only enough to insure that there
are no leaks around the sample.

6.  Place the mirror under the sample holder 320.

7.  Start the water flow into the water vessel 300 by opening the on/off valve 313.
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The test flushing sequence sinulates 2 days of normal toilet usage for a
framly of 4 (2 nen, 2 wonen; based on consuner habits and practices
research). The 5 sequence of 34 total flushes consists of 14 flushes
~with an enpty bow, 8 flushes with tissue only, 6 flushes with tissue
and a cat anewioadhngigeduct and 6 flushes with tissue angcshisydaked fecal
matter (SFM. Wien it is used, the SFMjs placed in the bow j ust
prior to the addition of tissue. The SFM | oading of 160 g 5 g consists of
two 1 inch (2.5 centineter) x 4 inch (10 centinmeter) pieces and one inch
(2.5 10 cent§. meObservethe expostd suffaccenfithasample) bypvasching e brderor. Sigasofe stri ps

(or the catameni ghter penctrﬂldmh@ﬁ&e béhdin, Lﬂﬁ%aﬂﬁgbhﬁvﬁm co*'l’&r chdhgeorond

i nterval s. Ten seﬁcg’nqs az #ﬁgflﬁ strip or I's plraced into the
bow , the toil et ELORPASH, S$PRShi ng sequence |s descri bed bel ow
as a series of two routines conbined in the foll ow ng order:

Routine #1 (Po bResnsd theheight of the splumsn of water when|pepstration fSlfuﬁwbwedlas
1) FlushsWth Tifehyarostalid/head ferithe @i n line blockage reading 2 m nutes

after the water reaches the sinulat obstruction, wait | additi onal

mnute, and rgyegkg, a?fh@g\cgsurementStlmes and repdH the a{léﬁé}: a‘%%ﬂn@@ﬂ%x Take a
drain |ine blocka rea m nut es ter vvater
reaches the snag® g‘gf‘ Pve to step 3. 20 3) Fl ush Wth

Ti ssue and Pad - Take a drain |ine bl ockage reading 2

m nutes after the water reaches thSudfacgdVetmssat  wait | additional

m nute, and nove to step 4. 4) Flush Wth Enpty Bowl . Take a
drain line blekiae reading 2 m nutes after the water
reaches the snag point and nove to step 5. 25 5) Flush Wth

Ti ssue an@ Si mul glu@ste RoGRdss MRk Qést (dsﬁgﬂed 63 €asdre thé@ iathouht'6F liquid which
1 ot onal SHeRRsE Gom ' oBSorfint Bhuchulf s e SREHE Sapieh d BRI Rt o)
WO 97/ 18784 1, through a topsheet to cause wetness on the surface of the topsheet. The amount of
PCT/ US96/ 1588hoisture drawn through the topsheet is termed "surface wetness” and ser9eés as an
estimate of how dry the wearer’s skin would remain if placed in contact with the
15  absorbent structure.

Method

The test comprises wetting a 4 inch (10 centimeter) x 4 inch (10 centimeter)

sample of a topsheet material while superposed, body surface 24A facing up, on a
standardized absorbent element preferably comprising a layer of airlaid comminuted

20 wood pulp fibers enveloped between a pair of wet strength tissue plies with a
simulated urine solution (available from Jayco Pharmaceuticals, Mehcanicsburg,

PA). The simulated urine solution (4.0+0.3 ml) is delivered to the surface of the
sample using a syringe pump. A uniform pressure loading of 0. 25 psi (1.7kPa). is
applied to each sample while the simulated urine is being delivered so that the fluid

25  is uniformly distributed throughout the sample. After all of the simulated urine has
been delivered, the wetted sample is allowed to sit undisturbed for 5+0.5 minutes.

The sample is covered with polyethylene film to minimize evaporation while the
sample is sitting. The pressure is momentarily removed. A preweighed sample of

filter paper (7 plies) approximately 5 inches (12 centimeters) x 5 inches (12

30  centimeters) is inserted over the upj:ermost surface of the topsheet of the absorbent
sample (Suitable filter paper is available from Ahlstrom Filtration Company of Mt.
Holly springs, PA as Paper No 632). Sufficient weight to apply a predetermined
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1) Flush Wth Tissue Only - Take a drain |ine bl ockage readi ng 2 mnutes
after the water reaches the snag point, wait 1 additional ninute, and

nove to step 2. 2) Flush Wth Enpty Bowl. Take a drain |ine
bl ockage reading 2 mnutes 5 after the water reaches the snag
poi nt and novwowvy187B&p 3. 3) Flush Wth Ti ssuRCIZH$96/1588Fake a
drain |line blockage reading 2 mnutes 37 after the water

reaches the snag point, wait 1 addi ti onal m nut e, and

nove to step 4 Take n line
bl ockage r eadumgssweﬁ%’mge%f Oﬂ)pg' (34 kuP 2) is aPPlh ed ‘Hf‘{‘% f%&tpéf“’&@g&%és t he
snag poi nt. seconds and remoVed. dlhe filkebpapenis thénusmowcdrnd rewcighed dheiamodst.

1) 1; 3 ?21 any poiaggdmﬁsg@e{i hy%ﬁy ﬂgeri,lsﬂagmﬁne& e "Qx’fﬂ&@l&&nlésﬁ'g@f #s sal?;gepﬁebowl
dr ai nage line T’F?‘%frﬁigd In grams, ‘é‘sﬁ‘f‘gg 0353%3‘1%%' p&?eﬂ.gscgﬁyﬂm Af t er
conpl eti on 5f twaapparenti aloweo sdifagy, wetiess"@imber ia indicgiveifsleyensirfach ek | ear ed

prior to beginning subsequent testing. The above-descri bed
fl ushing sequence is repeated three tinmes for each test product and
three tines for each control product. Dat a Reporting The

degree of drain |ine bl ockage isugﬁ_m_%%g%#easuri ng the length of 20
wat er damred up behind the obstr ons are marked every 12

i nches (30 c ter n strea e truction.
Each one f oot Iengﬂ metho gd?%‘fﬁ?“{’ﬁe ‘%ﬁ{lﬂ 0&’%% SFH9P © nkﬁ??&'&”ﬂﬁﬁ% P¥o 0.25

i nch (0.6 centlndustr} nethed §.698 panod3, "Determijhasior af & eiting: I%QfPQ}rﬁth)dwepm nt .
Test produgd r&adi Bulgfropilesd Fakist fﬁ&ﬁﬁs& aﬁdkﬁigpﬁna@gftféal technighd)© Wl hgaat ed 25

The fol | owi ng s%%t%xtﬁh? o g%gngie%f{g vﬂg{“ e & %,‘é&pk‘a% 20 commerc?}:ly availaplel)

I nci dence of farture
| abor ed (di f fiseties Pf kpgwn sqwfaees angion bbﬂuidSamalhb&pfremgprqigg orporation, 3)
| nci dence of preliinsvilleQTy wasibset Q_ﬂlstéaﬂaag the mixtures described in the TAPPI method

and brushes, as supplied with the Corotec series were used instead of the cotton
1S swabs.

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

20  changes and modifications that are within the scope of this invention.

WHAT IS CLAIMED 1S:
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4) Maximumlevel (% of drain |.Hﬂlﬂ¥!ﬁ"ﬁmuaml“"“ | 5) %anul ative.
level (% of drain |line bl ockagell® R Preparation of

Synt hetic FegglosAgkeri al 1 terials Needed: 5 pcrrusosnsssy !

Fecl one synthetic fecal matter (900 grans); (Avai | abl e
fromSiliclone Studio, Valley Forge, PA3&s product BFPS 7
dry concentrate) Tap water at 100[err] C (6066 gramns)
10 11. Equi prment Needed: [err] M xer (Avail able from Hobart
Corp.. Troy, OH as Moddel A200) [err] Extruder (Avail able

from Hobart Cprp.a & dispdrsiote dadfhshdtld Zbsorbent article, the abkétbént articl
Di sposabl e Centri fH@e -t ugg!:slvm th screw capgor(eSnO arﬁ‘SC’(Aga#abf e Ir'om

WR Scientific, CRMPEY®E |L as Catal og No. 21-008-176) 15 [err]
VWater Bath to control tenmperature to 37[err] C. I1'l. Preparation:

1. Pour the 1@0figyid]pervioRs dopsheet ccompaising x@ st biiwpuso pssembly nhaving and add

t he temporary Wi \stréfth fesin ificongorated Eefein, wherein portions of abody M X on

low for 1 mnute.gr20 of said topsheerghive pr@f’e?&b@%eﬁf%i’o%ea Rﬁﬁxda E‘ips'i rgsitmuQUt‘ es.
material, said first fibrous assembly more preferably also comprising an '
apertured wet laid tissue;

a liquid impervious backsheet disposed beneath said topsheet, said backsheet
comprising a second fibrous assembly having a temporary wet strength resin
incorporated therein that has been coated on at least one surface with a second
resinous material wherein said second resinous material is water resistant, said
second fibrous assembly preferably comprising a wet laid tissue; and

an absorbent core disposed between said topsheet and said backsheet wherein
said topsheet and said backsheet are joined using a water soluble adhesive in at
least an area of peripheral bonding to encapsulate said absorbent core there

between, preferably whereby said water soluble adhesive enables said absorbent
article to delaminate into its components when said absorbent article is
immersed in water and the water is mildly agitated.

2.  An absorbent article according to Claim 1 wherein said first resinous material
comprises fibrils of a water resistant resinous material.

3.  An absorbent article according to Claims 1 or 2 wherein said portions of said
body surface provide a plurality of regions of comparatively low surface
energy, preferably said comparatively low surface energy being provided
because said first resinous material comprises a silicone resin.

4,  An absorbent article according to any of the above claims wherein said
absorbent article further comprises a means for attaching said absorbent article
to a wearer's undergarment, preferably said means for attaching said absorbent
article comprising a water sensitive adhesive.

5. An absorbent article according to any of the above claims wherein said
backsheet has a body surface and a garment surface and said second resinous
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4. After the material is well —ixed,transfer to the extruder.
5. Using an ice pick, punch a small hole in the tip of each centrifuge

t ube. 6. Extrud the centrifuge tubes.
DS 18784 ' IR AR .

PCT/ US96/ 1588g,0 97118784 FRA/US96/15885

7. Cap the centrifuge tubes and store in the refrigerator.

8. Before using, put the tubes in the3®ater bath at 38[err] C.
Hydrostatlc Head Overview 5 The hei ght of a colum of water

over a sanpl e of nﬁ&t%ﬁﬂ%habiéaahd%ﬂéksb&t to resxstsmya%staﬁd hiédd oF a0 feastiabbkit| 18
evi dence of fluid transport

1 proyides éﬁ‘g u'%g?‘nsﬂﬁ 3 lt’]acbsehe%tow '{Hé' {5 i n

Condi ti oned Room
(23[err]C2[err] O

and conpri ses:
1. a glass tube 2.

733_F

within the foll owi wganm ofigreater thap about 34 dyﬂes P¢r centimeter. Tenper at ur e:
| €l Hum di ty: 502% Rel ati ve
Hum dity 67 €S An Absgpatient arsicle accbinding €5 snyagfithe abave dlaims vbeweini saidFfibgilsr e 12
tC ' h (465
1 gt gy Sl 3 s
brils per square centimeter) and about O bn § per square inc 5 fibrils
per square centimeter).

An absorbent article according to any of the above claims wherein said
absorbent article further has longitudinal and transverse centeriines and a pair
of longitudinally oriented sides and said sanitary further comprises at least one
flap which is joined to one of said sxdes and extends transversely outwardly
therefrom.

A process for producing a liquid impermeable and flushable web, said process
comprising the steps of:

providing a substrate having a first side and a second side, said sides being
mutually opposed;

providing a first resinous material which is flowable;

providing a first printing roll having a first longitudinal axis, said first printing
roll being rotatable about said first longitudinal axis;

providing a first backing surface, said first backing surface being positioned
opposite said first printing roll to form a first nip therebetween;

transporting said substrate through said first nip at a transport velocity;
depositing said flowable first resinous material onto said first printing roll;

rotating said first printing roll about said first longitudinal axis to provide a first
peripheral velocity, said first peripheral velocity being at least about 100%
greater than said transport velocity, thereby creating a first velocity differential;
and characterized by

applying said first resinous material from said first printing roll onto said first
side of said substrate, said first resinous material having sheer forces imparted
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15 2. a fitit—tube 312 adapted to deliver wat er (source not

shown) at a - rate into the glass tube
310; ' 3. mmml“"m““llfgmrfor control | i ng whether water
is delivered to the *» ¢ L n s #“water vessel 300;

4. indicia 34§o%gdreded into the surface of the glass tube pdfussiardssd 20 '
to all ow neasurenent of the hydrostatic head to an accuracy of

1 centineter; 5. &%mle fitting 316 adapted to receive
t he sanpl e hol der 320; and 6. an annul ar rubber gasket
318 positioned beieead by kdid fitsovelbcigdiffspéntial, whereby said first resinous material € 9l ass

tube 310; and 2 . 320 whi ch conpri ses:
1. a femle fitt?“rﬁ;“’%?g’?mga'gm‘%e' VO 97/ 18784

PCT/ US96/ 15885 . .. 35

2. an annul ar saiffif Bresesspasierably furthes comprisipe thestepsgfer edge of t he

female fitting 322; and ) . 3. an annul ar rubber gasket
326. Ri ng St ameviding a secomiyesingyisamatasial which isflowallesar at us in a verti cal
position 5 and Canp Mrror Pl aced beneath the sanple
hol der 320 to ai d i rprowiding@ secdndrprinting roll having a second longitudinal axigeaidt r at i on
of the sanple 9¢EdridQffinting roll béing r&ﬁﬁtﬁm&t LafifseB0HAFS ihttidinal dRi5N9 @ 11 NG
stand and clanp to hold the water vesse

providing a second backing surface, said second backing surface being
positioned opposite said second printing roll to form a second nip
therebetween;

transporting said substrate through said second nip at said transport .
velocity;

depositing said second flowable resinous material onto said second
printing roll;

rotating said second printing roll about said second longitudinal axis to
provide a second peripheral velocity, said second peripheral velocity
being at least 100% greater that said transport velocity, thereby creating a
second velocity differential;

applying said second resinous material from said second printing roll onto
one of said sides of said substrate, said second resinous material having
sheer forces imparted thereto by said second velocity differential,
whereby said second resinous material is impregnated into said substrate.

9. The process according to Claim 8 characterized in that said second resinous
material is impregnated into said first side of said substrate.

10. The process according to Claim 8 characterized in that said second resinous
material is impregnated into said first side of said substrate.

11.  The process according to any of Claims 8 to 10, characterized in that said resin
is sufficiently impregnated into said substrate so that said web has a caliper not
greater than the caliper of said provided substrate.
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10 300 in a verti cal Ol’-i—eﬂ't—af—i—ﬁﬁ—&ﬁd" feﬁﬁecti ng an adj ustabl e water

source to the suppl . Adjust the water
tenperature to 73[err]F [err]. mﬂm U! C[err] 1lerr] 0. 3.
Insert a water inpervious blan e ylene film into the sanple

hol der 320, swoewisMe sanpl e hol der 320 onto t he water vess@CTRSE/15885en t he

15 on/of f valve 313, adjust the wajer flow (adjustnment neans not
shown in Figure 12) so the hydrostatic head rises at a rate of 1
inch per minute [err]0.1 inch per "mnute (2.5 centineters per

m nut €0. 25 ceni ndhePsoqssy aqeprdingato, anyraf ClhigscB to 11 wherein saldhfrstoresiobs val ve
313. 4. D enatesfal #hdGhit Gedontl résions Marérifl 4k diffrles | n di aneter and
insert the sanple into 20 t he sanpl e hol der 320. For backsheet

sanpl es of thespr eAqufdafLs th&hal wherem said wit'6¢ B&@ﬁﬁ@hmkaﬂ%?qr ggnnt he

surface that has n provi
shoul d be pl aced f@éﬁ"ﬁg Y&h‘t(l\ﬂﬁeb%rfﬁ'?'é s‘ﬁBth“‘Bg“ﬁﬁl gesiglant resinous in
the conditioned rovatead! dhemsteriZedhinuthat 3aid anoistoret aasistamg resinous materialSis  Screw

the sanpl e hol der x%%@e&@ts&dtﬁ u\é"ﬁ;sﬁrfnblyﬁﬁﬁ%heﬁp& E%u&% ehis pp to 25

14
crease the sanple. "Tighten the sanple gh O 1 nsure that

t here rou e mrror
under the sanpﬁe ho éﬂfplﬁ‘e &mé] slﬂif gn}afﬁ?sﬁgblmeg,rd‘a{am %”Re wat er
vessel 300 by Operﬁa#gvﬂ@mﬁmmcvabwums WO 97/ 18784

PCT/ US96/ 15885 36 8.
Cbserve the exposadceliulosiacibrais kd’ostrae,npie&rdb}y wawethid gissu@ eorna monwovelsi gns  of

wat er penetration a%W@ﬁd g sgi ,ﬁ' change
on thenLol tom.su acie2 0 u@{stﬁengtg% C&?Jc)fgfeﬁe hei ght
of the colum of WEERr st %tﬂ"é‘f'FUM ‘F‘g Ur 3 P‘B‘Iﬂ'ﬁr%ﬁ"’&gmﬁm 2 the
hydrostati c head bblralmef isdinlﬁhd fibrils affixed to and extending outwardly from a surface

of said substrate, said fibrils preferably being formed from a water resistant

resinous material, said resinous material preferably comprising a silicone resin.

15.  The fluid pervious, water dispersible and ﬂushble web according to Claim 13,
further characterized in that said substrate has a varying surface topography.

16.  The fluid pervious, water dispersible and flushable web according to Claim 13,
further characterized in that said substrate has a uniform surface topography.

17.  The fluid pervious, water dispersible and flushable web according to any one
of Claims 13 to 15, further characterized in that said fibrils include a masking
agent.
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10. Repeat the nmeasurenent 5 tines and report the average and standard

devi ati on of the neasurenents.
Sur f ace’ Wet ness Overview 10 Surface wetness is a test
designed to neasure the anount of |iquid which energes from an

absor bent st rywotgingsssuch as the sanitary napkin 20 shown i rediggesessss 1,
t hrough a topsheet to cause wetness on the surface of the topsheet. The
anount of noi sture drawn t hrough the topsheet is terned "surface

wet ness” and serves as an estimate of how dry the wearer's skin would
remain if placed in contact wwth the 15 absorbent structure. Met hod
The test conprises wetting a 4 inch (10 centineter) x 4 inch (10
centineter) sanpl e of a topsheet nmaterial while superposed, body
surface 24A facing up, on a standarf d absorbent el enment preferably
conprising a layer of airlaid comm nuted 20" wood pulp fibers envel oped
between a pair of wet strength tissue plies with a sinmul ated urine
"solution (available fromJayco Pharmaceuticals, Mehcani csburg, éDd\)

The sinul ated urine solution (4.00. g_.m% IS dellvered to the surfdce of the
sanpl e using a syringe punp. A unifbrmPressure f psi (1

. TkPa). is applied to each san v gd uri ne is being
deI ivered so that t NTaTm; Qut t he
sanple. After all f/,,fhe..suruLaled » : i \ €27
wetted sanple is dllfowed to sit uno-lr-;turbeld for 50.5 mnutes. N The
sanpl e i s coveredf w/tth yethylenej filmtjo mnim ze evaporatloh‘ ile the
sanple is sittind. e pressure is ment r|Iy renoved. A pre \had | e
of filter (7 _plies) apprpximately 5 inches (12 centiywtdrs) x 5

inches (12 30 c ntlrreters) is insefted over the uppernost surfla t he

t opsheet of the pr‘bent sarrp e (Suitable filte i 'a@@be
fromAhl strom Fil{r t,lon Conpany of! " Hol | i : No
632). Sufficient |\Q_ht to apply a redet rm ned 3784
PCT/ US96/ 15885 N T~ ST 26
pressure | oadi ng =) = = a period
of 15[err]1 f ' '
23 L-b 2 |\T 28
- 33 31— 33—
Fig. 1
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seconds and renoved. The filter paper is then renoved and rewei ghed The
ariount of fluid absorbed by the filter paper is terned the "surface
wet ness” of the sanple. Results are expressed in grans of fluid
absorbed by the filter paper. As should thus 5 be apparent, a | ower
"surface wet nagsdagdoer i s indicative of dryer surface feel PCTUSI6/15885
Critical Surface Tension The net hod described in TAPP
(Techni cal Association of the Pulp and Paper ~ Industry) nethod T 698
pm 83, "Determ nation of Wetting Tensi on of Polyethylene 10 and

Pol ypropyl ene Films (nodified visking gnagytical technique)” was used
substantially as described therein with the exception that a comrercially

avai l abl e series of known surface tension |iquids (available from
Cor ot ec Cor porati on, Collinsville, CT) was used instead of the
m xtures described in the TAPPI nethod and brushes, as supplied with

the Corotec series were used instead of the cotfon 15 swabs.

Wil e particul ar enbodi nents of the_p ant i tion have been illustrated
and described, it would be obvioyg”to thoseygkiiled in the art that various
ot her changes and nodi ficgli ons can Be\rade wi thout departing from
the spirit and scope of the inventjon. N\t is therefore intended to
cover in the appended clainms afl such 20 chahges and nodi fications that
are within the scope of this igvention. VWHAT IS CLAI MED | S:

WD 97/ 18784

PCT/ US96/ 15885

wat er dispersible and fl u
conpri si ng: a liqui
assenbly having a t enpor
wherein portions of a body

38 1. A

a'ticle, the absorbent article
opsheet conprising a first fibrous

i strgﬁgth resin incorporated therein,

8
S

§ .
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surface of said topsheet have preferably been provided with a first

r esi nous material, said first .fibrous assenbly nore preferably al so
conpri sing an apertured wet |aid tissue; a liquid inpervious
backsheet di sposed beneath said topsheet, said backsheet conprising-

a second fibrgusensgenbly having a tenporary wet strength reBCTUS6/15885

i ncorporated therein that has been coated on at | east one surface with a
second resi nous material wherein said second resinous material is
wat er resistant, said second fibrous assenbly preferably conprising
a wet laid tissue; and an absorbent core di sposed between said

t opsheet and sai d backsheet wherein sai d topsheet and sai d backsheet
are joined using a water sol uble adhesive in at | east an area of

peri pheral bonding to encapsul ate said sppbent core there

bet ween, preferably whereby said water solubl e adhesive enabl es said

absor bent article to delamnate into its conponents when said
absorbent article is imrersed in water and the water is mldly
agitated. 2. An absorbent article according to Claim1 wherein said
first resinous material conprises fibrils of a water resistant

resi nous material . 3. An absorbent article according to Clains 1 or 2
wherein said portions of said body surface provide a plurality of
regi ons of conparatively |ow surface energy, preferably said
conparatively | ow surface energy being provided because said first
resinous material conprises a silicone resin. 4, An absorbent article
according to any of the above cl ai Wwherein said absorbent article
further conprises a neans for attachl ng sagg~absorbent article to a
wear er's undergarnent, preferably said-nm att achi ng sai d absor bent
article conprising a water sgnsitive adhe3q ) An agiorbent article
according to any of the abo: c{inms whe baGksheet has a
body surface and a garnent sunface and ifnous; WO

97/ 18784 3
PCT/ US96/ 15885

Sé \
—
§ . <t
< e.ﬂ
~ ._f/ &l
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mat eri al enabl es said backsheet to resist a hydrostatic head of at |east

about 18 cm and provi des said body surface of said backsheet with a
critical surface tensi on of greater than about 34 dynes per
centineter. 6. An absorbent article according to any of the above

cl ai ns wher ei wessdrssi bril s are provided at a densitPCOUSsa5888eN
about 3000 fibrils per square inch (465 fibrils per square
centineter) and about 5000 fibrils per square inch (775 fibrils per
square centineter). 7. An absorbent article according to any of the
above cl ainms wherein said absorbent article further has

| ongi tudinal and transverse centerifnég and a pair of

l ongitudinally oriented sides and said sanitary further conprises at |east
one flap which is joined to one of said sides and extends
transversely outwardly t herefrom 8. A process for producing a
| i quid i nperneabl e and fl ushabl e ﬁﬁssai d process conprising the
steps of: providing a substrate having a first side and a second
side, said sides being mut ual | v opposed:; providing a first

roll having a first |ongl@PRlO ¢%§%§>-r|nt|ng roll
bei ng rotatabl e about sg -u orcso g oIS provi ding a

first backing surface, s é;cb?é &é’@%% A€ positi oned
opposite said first pri g ) QPSS tgérebetmeen

transporting said subst rihf G.G.G§1§%§Q§%§%D Chﬂt' ransport vel ocity;

resi nous material which ‘-°‘;"g B! OOOOOoOg‘OEOgP ding a first printing

depositing said flowabl € EBT TTOU FreT Ao o said first printing
roll; rotating saiM firs{f printing roll about said first
| ongi tudinal axis to proyidfle a fike-g peri pheral velocity, said

first peripheral velocity being at | east about 100% greater than
said transport velocity, thereby. i a first vel océ di ffer i al
Tig B haert o

and characterized by applyry  sdid first resinous-jrioiee from
said first printing roll onto said first -Si de o1 -ﬂ- substrat e,
said first resinous material having sheer forces inparted

Fig. 9

NSRS NN

Fig. 8
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by said first velocity differential, whereby said first resinous nateri al
IS i npregnated into said substrate; sai d process preferably
further conprw9vgstdde steps of: provi di ng a sdaaOViEBIeRsS8hous
mat erial which is flowabl e; : provi ding a second printing rol
havi ng a second | ongitudinal axis, said second printing rol
bei ng rotatabl e about said second | ongitudinal axis; provi di ng

a second backing surface, said second backbnggsurface being
posi tioned opposite said second printing roll to forma second nip

t her ebet ween; transporting said substrate through said second
nip at said transport. vel o ité; depositing said
second fl owabl e resi nous}imat d second printing

printing roll about said second
e a second peripheral velocity, said
bei ng Faxyeast 100% gr eat er that

roll; r ot at {|ng
| ongi tudi nal axis to

second peripheral velocity
said transport velocity,}{thereby creat

ng a i 2/7 second velocity
differential; i erial,fromsaid
second printing roI?zght — o of sai-e—si-des of | sa é@%strate,
sai d second resi nou8/8vet ¢ri q Vi ) S T Tor npart ed
thereto by said second VETT¢i it differ 882l ,; WHeTRby sai d
second resi nous mat e®i9ati K|i regnated into Quﬁﬁ substrate. 9. . The
process according to Ca aracterized in that said seco resi nous
material is inpregnated id first side of said substrg 10. The
process according to C al M gharacterized in that said secg resi nous
material is inpregnated % idfirslt side of said substrg
' N 224 | |l—ai5
e A ———_ ;
220 i = '
21— {I
212 24

Fig. 11
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11. The process according to any of Claims 8 to 10, characterized in that

said resin . is sufficiently inpregnated into said substrate so that
said web has a caliper not greater than the caliper of said provided
substrate. WO 97/ 18784 :

PCT/ US96/ 15885V0 97/18784 . 41 PCH/YS6/15385
process according to any of Clains 8 to 11 wherein said first resinous
materi al and said second resinous material are different. 13. Afluid

resistant web of material, wherein said web of nmaterial conprises a

fibrous assenbly that has been coated mﬁtgigegnisture resi stant resinous
material characterized in that said noist esi stant resinous material is
applied to said fibrous assenbly using the process of any of Clains 8 to
12. 14. A fluid pervious, water dispersible and flushabl e web,
characterized in that said web conprises, in conbination: a
cellulosic fibrous substrate, preferably a wetlaid tissue or a nonwoven
material, said substrate including a tenporary wet strength resin

i ncor por at ed herein, said sg p-ef-erafy i ncluding a plurality
of apertures; and a pl ural i§h it brils affixed to and
extending outwardly froma surfaceg pstrate, said fibrils
preferably being forned froma wat} | resinous material,
said resinous material preferably § bne resin. 15. The
fluid pervious, water dispersible g _ bjpccording to Caim 13,
further characterized in that saiﬂ“subsfﬁ == Bryi ng surface

t opogr aphy. 16. The fluid pervi “ i Sper §lif bl e and fl ushabl e web
according to Claim13, furtg §n that said substrate
has a uni form surface topography. |} Prvi ous, water

of Claims 13 to
fle a nmaski ng

i 17.  The fl&d j
§ di ng to any ane
15, further characterized in that gaid fibrils—&hcl
agent . =

| »—300

HHHH*HHHH«HHHH*H |

|
|

—314
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|
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Fig. 12
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A flushable and dispersible absorbent article is described. The absorbent article comprises a liquid pervious topsheet which preferably
comprises a wet laid, apertured fibrous web having a temporary wet strength resin incorporated therein, the topsheet also having a body
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