1 EXTENSI BLE ABSORBENT ARTI CLE HAVI NG LESS EXTENSI BLE BARRI ERS FI ELD OF THE
| NVENTI ON The present invention relates to absorbent articles such as

di apers, sanitary napkins, panty liners, and-incontinence pads. Mre
particularly, the present invention relates to absorbent articles, such as
sanitary napkins, that are extensible which are provided with |ess
extensible lips that serve as barriers to the flow of |iquids. BACKGROUND
OF THE | NVENTI ON Absorbent articles such as sanitary napkins, pantiliners,
and incontinence pads are devices that are typically worn in the crotch
region of an undergarnment. These devices are designed to absorb and retain

liquid and other discharges fEIESIREEABRSARBENIIARTIREE HAYINGyr event body and

clothing soiling. | nproving LESS BXETENSIBLENSARRPERSUCh absor bent
articles, particularly the | eakage performnce of the sane, continues to be

a form dabl e undertaki ng, although a nunber of inprovenents have been nade
in both their '

FIELD OF THE INVENTION

The present invention relates to absorbent articles such as
diapers, sanitary napkins, panty liners, and incontinence pads.
More particularly, the present invention relates to absorbent
articles, such as sanitary napkins, that are extensibie which are
provided with less extensible lips that serve as barriers to the
flow of liquids.

CKGROUND OF TH

Absorbent articles such as sanitary napkins, pantiliners, and
incontinence pads are devices that are typically worn in the
crotch region of an undergarment. These devices are designed to
absorb and retain liquid and other discharges from the human body
and to prevent body and clothing soiling. Improving the
performance of such absorbent articles, particularly the leakage
performance of the same, continues to be a formidable undertaking,
although a number of improvements have been made in both their
materials and structures.

For instance, disposable absorbent articles have previously
been provided with elastic members to improve the side leakage
performance of such products. For example, U.S. Patent 3,860,003,
issued to Buell on January 14, 1975, discloses elasticized
disposable absorbent articles wherein an .elastic member is
positioned in the side flap of the proddct between the topsheet
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material s and structures. For instance, disposable absorbent articles have
previously been provided with elastic nenbers to inprove the side | eakage

performance of such products. For exanple, qU.S. Patent 3, 860,003, issued to
Buel | on January 14, 1975, discloses elasticized di sposable absorbent
articles wherein an elastic nenber is positioned in the side flap of .

the product between fthe ¢t ORRBRSFore, #n aHjebbeof DaskShaBEnt iMV@tiS 06

is gathered by

flap

t he, el asti ¢ nepher équF%hat %Hgoat-liée configynatlon for
the pad is presdfPEe D ( pEteasper |absaraent naxticle,; SUCh| 38 3 nsandbgws of
t he product. U. Sapkat,ethatdis IFro6ided sithebartrdefoitenthe €hdw b eliquidssor bent

Article Having A Contai nnent Pocket",
the flow of liquids which conprises a first set of barrier cuffs al ong

| ongi t udi nal edges it tineanatber bject of the present invention to provide an

extensible absorbent article, such as a sanitary napkin, that is
provided with barriers that are less extensible than the sanitary
napkin and will change from a relatively flat disposition to a
more upright disposition when the sanitary napkin is extended.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following
description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE INVENTION

The present invention provides an absorbent article, such as
a sanitary napkin. The sanitary'napkin of the present invention
has at least some extensible éomponents. The sanitary napkin is
provided with less extensible barriers to the fiow of liquids.

The sanitary napkin has a first end region, a second end
region, a central region disposed between the first and second end
regions, and a pair of longitudinal side edges and a pair of end
edges which form the perimeter of the sanitary napkin. The
sanitary napkin, in a preferred embodiment, has a central region
that is narrower than the first and second end regions (for
example, the sanitary napkin may be hourglass-shaped or dog bone
shaped). The sanitary napkin preferably comprises an extensible
liquid pervious topsheet; an extensibl'e' liquid impervious
backsheet jbined to the topsheet; an extensible ‘absorbent core
positioned between the topsheet and the backsheet; and 1less
extensible liquid impervious lips that serve as barriers to the
flow of liquids. In this preferred embodiment, the lips comprise
narrow strips of film that overlay the topsheet along the
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article and a second set of barrier cuffs along the end edges of the
absofbent "article. The barrier cuffs overlap at corner points to forma
cont ai'nment” pocket.- The first set of barri3% cuffs are provided with a
spaci ng neans, such as an el astic nenber, i ch spaces both sets of barrier
cuffs away fromthe Iiquid-receiving surface of the absorbent article.

Typically, nost of tiyg,dd SROgaPLEs dbsPIORENtviek tdfCtns sehitlabp dapRES taReH | oned

above (that is, sanitar Ki.n panty. liners,. and_incopti nence pa are
made of material®°ha "‘é/i E?zor?cft §§Q'r 3t é%‘.thTEE?- yize ?ﬁetq’ﬁapé‘?ri‘&r% Q"gﬁ&& he
article itsel f) emlbtgedoforspoefosks wfdétiusheatfionkes t hat t he absorbent
article is normally subjected to when worn. Recently, however, efforts
have been directed toward providing_extensible absorbent articles for

i nproved confort and l€end dsndtBotkpr plamey igeffothe 3itarynAaRkineshpannimt s
(if the articlmgg.is, of a type worn in an undergarnment). PCT
Application Publication No. 93/01785 and its corresponding U S. application
Serial No. 07/915,133, both filed July 23, 1992 (of which t he
present  applicati dilG. 4sis aaperspedtivetvien-ofhtpersanitanyssapkiosshwneirsi bl e

absorbent articlgg. 1 after the napkin is extended (with only one barrier shown
for simplicity).

FIG. 5 is a schematic sectional view taken along line 5-5 of
the sanitary napkin shown in FIG. 4 (shown with a simplified
arrangement of layers and with both barriers in place).

FIG. 6 is a top plan view showing the extensibility of the
. sanitary napkin (without the barriers for simplicity).

FIG. 7 is a table which shows preferred relationships between
the magnitude of stretching forces appiied to the sanitary napkin
and the amount the sanitary napkin stretches in response to such °
forces.

DETAILED DESCRIPTION OF THE INVENTION

FIGS. 1-3 show a preferred embodiment of a disposable
absorbent article of the present invention. The present invention
relates to extensible absorbent articles, such as diapers,
sanitary napkins, panty liners, and incontinence pads, which are
provided with less extensible barriers to the flow of liquids.

In the preferred embodiment illustrated, the absorbent
article is a sanitary napkin designated 20. The term "sanitary
napkin”, as used herein, refers to an article which is worn by
females adjacent to the pudendal region that is intended to absorb
and contain the various exudates which are discharged from the
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The search for inprovenents to the features of such absorbent articles has,
however, 'continued. In particular, a need exists f'or an extensible
absorbent article,” such as a sanitary napkin, that is provided with
barriers to the flow of |iquids. 31t is, therefore, an object of the
present invention to provide an extensible absorbent article, such as a
sani tary napki ncohtw@hed SinbUOY.] Patenti 416905680 @ssuedotd Hgdimwonf Sdpitambeds. |t
i s anot her objeqt ﬁg7the present invention to provide an extensible :
absorbent articl'é, éuCh as a sanitary napkin, .that is provided with
barriers that are | ess extensible than the sanitary napkin and w |l change

froma relatively fhgg gﬂﬁggﬁﬂﬂﬁﬂiﬂ Oz JER Be UDF | 4HY tHi RSS! | M2 1udqg the

sani tary napkin 'f extFn ed, ‘Thes ?nd]O&H§[“Ob ects ofvthe g;eﬁent . |

invention wi Il K8l3idvely e3higky a"pf‘éé BRY WA coRGi §¥PLd YRR 1 &FHyenc®eto the

fol |l ow ng embodiment of the sanitary napkin 20 shown in Figures 1-3 of the
drawings is intended to be an example of a relatively thin
sanitary napkin, preferab]y an "ultra-thin" sanitary napkin. It
should be understood, however, when viewing_ these figures the
number of layers of material shown cause the sanitary napkin 20 to
appear much thicker than it actuai]y is. An "ultra-thin" sanitary
napkin 20 as described in U.S. Patents 4,950,264 and 5,009,653
issued to Osborn preferably has a caliper of less than about 3
millimeters. The thin sanitary napkin 20 shown should also be
preferably relatively flexible, so that it is comfortable for the
wearer. ' '

FIG. 2 shows the individual components of the sanitary napkin
20 of the present invention. The sanitary napkin 20 shown in FIG.
2 generally comprises at least four primary components. These
include a 1liquid pervious topsheet 38, a 1liquid impervious
backsheet 40, an absorbent core 42 positioned between the topsheet
38 and the backsheet 40, and at least one barrier, and preferably,
a pair of barriers 44, to the flow of liquids along the side edges
22 of the sanitary napkin. The preferred embodiment shown in
Figs. 1-3 also comprises a less extensible element 216 located in
the central region 32 that deflects in respohse'to stretching (and
preferably 1ifts to provide improved body contact). The sanitafy
napkin to which the parriers are affixed may be one of those
described in PCT Publication Nos. WO 93/01785 and 93/01786, and be
comprised of one or more extensible components, and more
preferably, is comprised of all extensible components (with the
exception of the less extensible element), and has an overall
extensibility.

The extensibility of the sanitary napkin 20 is shown in a
simplified fashion in Fig. 6. The term "extensible", as used
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description and when taken in conjunction with the acconpanyi ng draw ngs.
SUWMMARY OF THE | NVENTI ON The present invention provides an absorbent
article, such as a sanitary napkin. The sagitary napki n of the present

i nvention has at | east sone extensible conpOnents. The sanitary napkin is
provided with | ess extensible barriers to the flow of |liquids. The sanitary
napkin has a fir 2 egk e ' a cent regi

di sposed betvveen%[sf?gq?tl{ds?ll%geas@g nﬁ%ﬁ%&?gﬁlg?{har}ﬁ g%&gli-_fé;gipgﬁl{ﬁ@,

| ongi t udi nal si dBref@galiYanthey spmitarymagkin dsg@Rablm Pt such axtensiga under

pre;irj i (rjreter oL th&cesaaftwtﬂegmaaﬂoﬁn. 50 -ThHOs gramsarty RbpbY rl],c,_obm a p,rgeberreg
enbodi nent, has nt | S ' st .an econ
end regions (forsrea;%'g rfo?,e élﬁegeg%rwttgﬁdﬁyn%%glé%%ﬁﬁet%g&ﬂgh?r& azéé-gtsrﬁ%?)éaaor
~dog bone shaped) abouth80G gnamsar yOthapirefemedcameunts ofgxtensibiditerrersstbl e
liquid perviouggrtht PPYRBRE ;1 (FidN 7EXI BNSkDiE be dnderdtdod thHIRSIM! BFI%he
backsheet joined,iqg.,the qﬁéheet; an_e tgnsLbIe %baor nt core positioned
bet ween t he t opshUBtSaARe (19 SPenLEied Aprpincdaciyude 3Ll Macrever ranges,

i mpervious |ips limitsseand amountsrtieats dre tWithin the specified limits and

ranges. The sanitary napkin of the present invention can also be
provided with any of the other features of the sanitary napkins
described in the above publications. including, a structure that
provides a "force wall" to prevent elongation past a certain
amount without substantial increases in the amount of force
applied to the sanitary napkin.

The individual components of the sanitary napkin 20 of the
present invention will now be looked at in greater detail with
reference to FIGS. 1-3.

The topsheet 38 comprises a first liquid pervious component.
When the sanitary napkin 20 is in use, the topsheet 38 is in close
proximity to the skin of the user. The topsheet 38 is preferably
as compiiant, soft feeling, and non-irritating to the user’s skin
as possible. The topsheet 38 should further exhibit good
strikethrough and a reduced tendency to rewet, permitting bodily
discharges to rapidly penetrate it and flow toward the core 42,
but not allowing such discharges to flow back through the topsheet
38 to the skin of the wearer.

The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side (or
core-facing side) 388. The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface”) 20A of the sanitary napkin 20. The
topsheet 38 has two 'Ipngitudina] edges 38C and two end edges 38D.

(LT
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f1ow of 1iquids.

edges of the sani
edges, and a pai

_ In this preferred enbodi nent, the |ips conprise narrow
strips of ‘filmthat overlay the topsheet along the 4 | ongi tudi nal side

tary napkin. The strips eaphh have inner edges, outer
r of ends. The outer edges are disposed farther away

fromthe |ongitudinal centerline of the sanitary napkin than the inner
edges. The out ertiadgase aablecitds opén twhensthe ptopsheetsdsustrktched.he Sucipsheet

al ong the perinet

] ani napki h [ d .
strips are unsecﬁogg% OE{Fﬁeb?ogg%@;rﬁe%e?ngﬁn% h‘e’geﬁags. Q?&r‘}eﬁg g'g?ﬁrt’gi%/
napkin is unstretdesenibadhcabsyei psin o8ner | rreferysdnembedimentypaficthe prasent t he:
sani tary napkin i fnveht®inGhelth tbhshedtadd ashmade P lacOdvdante With U.5i PrateRgnge

froma flat dispogitli to nopre upri,ght .di s ifio The strips for.
i nwar dl y-f aci ng If‘ﬁ?bg@lﬁ gﬂ@kef‘gﬁg a'F°(}Agdt ﬁg ng'ggﬁeud%ar" g8s B e
sani tary napki n wanghtwlingt exdensibil tys tSuchhe topsheedf i3 idestuibedcirodsSt he

Patent Application Serial No. 07/936,195 entitled "Polymeric Web
Having Deformed Sections Which Provide A Substantially Increased
Elastic¢ity To The Web”, filed in the name of John J. Curro, et al.
on August 25, 1992.

Suitable processes for ring rolling or "pre-corrugating” are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4,834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 19971,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991.

The fold lines in the corrugations of a ring rolled topsheet
should run in the transverse direction so the topsheet is
longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions, and/or
other directions. The topsheei 38 will be extensible in
directions perpendicular to the folid lines.

In a preferred embodiment, the topsheet 38 is hydrophilic so
that liquids will transfer through the topsheet 38 faster than if
it was not hydrophilic. This will diminish the likelihood that
body exudates will flow off the topsheet rather than being
absorbed by the absorbent core. The topsheet can be rendered
hydrophilic by treating it with surfactants. Suitable methods of
applying surfactants are described in U.S. Patents 4,950,254 and
5,009,653 issued to Osborn.
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topsheet. The'raising of the strips is due to the stretchability
diffeérenti‘al. associated with the attached and unattached edges of the

barrier strips. The effect is particularlyjgronounced when the sanitary
napki n has an hourgl ass or dog bone shape where the central region of the
sanitary napkin is narrower than the edge regions. In a-particularly

preferred enmbodi nent, T npolBmesic | g6l 16ag abentsbel iatéd Xadoval ORgy t BRsce Bk

The san tary napkierevi B0 ReclaisBritay @) Hil Befdli Rl o "abarabiorbent ©f
e sanitary napkin

speci fication cormatantd sii t HPodymenis gelling Lagents; avei hbdseg materiahsl which,
distinctly clai mtﬁﬁnt BSntsiebl ﬁﬂth %ﬁ{s ‘é’ﬁét?*’hs' %Eé‘rgaer%‘ﬂréEeﬂoggn {elgnﬁp,e

present invention, | ey venti on :
under st ood from t\‘ﬂ?‘?‘blqu&& L pP'P*‘d'ﬁ Wn om pedrogglsn i 10 d&ip urRNORGN

with the accorrpananngdsdrdaumgec( Wnt@ftharabmbemecewaeld:an be Fwgakieed bnd
\rll\/glpﬁlhn gl‘etthé Ipfeﬁséen? |nven | {'\rf a&gp]gr (r)(r%g% h@‘egg%}‘shgt‘?‘}' 3?9581 %t/a{g
show t he under| yiargictesubergia, w1th enhanced absorbent capac1ty and/or improved
liquid retention performance. The polymeric gelling agent which
is employed in the absorbent core 42 will generally comprise
particles 41 of a substantially water-insoluble, slightly
cross-1inked, partially neutralized, hydrogel-forming polymer
material. The polymeric gelling agent can be in any form, suéh as
in the form of pellets, flakes, or fibers.

In one preferred embodiment shown in Figure 2, the absorbent
core 42 is a laminate. The laminate is comprised of a layer of
superabsorbent polymer material, such as in the form of particles
41, disposed between two air-laid tissues, first and second tissue
layers {or “upper" and "lower" tissue layers) 43 and 47,
respectively. The first and second tissue layers 43 and 47
provide containment of the superabsorbent polymer material,
improve lateral wicking of the absorbed exudates throughout the
absorbent core 42 and provide a degree of absorbency. The tissue
layers 43 and 47 can be comprised of a single tissue web which is
folded with the superabsorbent material particles 41 between, or
two separate sheets of the same (or different) tissue.

A suitable laminate is a  superabsorbent laminate known as
WATER-LOCK L-535 available from the Grain Processing Corporation
of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing
Corporation). Such superabsorbent laminates are disclosed in U.S.
Patent 4,467,012, issued to Pedersen et al. on August 21, 1984,
-U.S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981,
and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25,
1986. The laminate absorbent core 42 can be made extensibie by
cutting or slitting the same. Figure 1 shows that the absorbent
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5 FIG 2 is a cross sectional view of the sanitary napkin taken along |ine
2-2 of Fig. 1 (with the size of the barriers greatly enlarged for purposes
of illustration). FI-G 3 is a bottomplan vigg of the sanitary napkin shown
in FIG 1. FIG 4 is a perspective view of the sanitary napkin shown in
FIG 1 after the napkin is extended (with only one barrier shown for
sinmplicity). FIG The imacasirpitedat peefeeabliyoramprises takiin,alfdagitlenel fiquidof

t he sanitary napki | A 4 (shown with a sinplified arrangenent of
| ayers and with bb)'fhrégg‘w}i %&segi“%'pl ace). FIG 6 is a top plan view show ng

the extensibility of the sanitary napkin (w thout the barriers for

sinplicity). FIG 7 i$h@ daeRireetde ha§heompriéeiewoesch opl AdriwevEm i mitePl veen

t he magni tude of stretchi % forC@i‘ appl Led tg t.he gaﬁ'lﬁt ary n?pl@hn and t he

amount the sanit aP$IYREPIG i 1dP5 et dS Ahermoplantdc, fiims pf” polyethylene or
polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet 40 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 -mils). Exemplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the
d_esignation P18-0401 and by Tredegar Film Products of Terre Haut_e,
Indiana, under the designation XP-39385.

The backsheet 40 is preferably embossed and/or matte finished
to provide a more clothlike appearance. Further, the backsheet 40
may permit vapors to escape from the absorbent core 42 (i.e., thé
backsheet 40 may be bredthab]e) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., such as with the pantiliner

~ devices described herein.

The backsheet 40 can be made extensible by performing a
mechanical operation, such as pleating, corrugating, or ring
rolling the backsheet material. Preferably, however, the
backsheet 40 is made extensible by forming it from an elastomeric
film such as the film described in U.S. Patent 4,476,180 issued to
Wnuk on October 9, 1984. Such a film is. obtained from Exxon
Chemical Company of Lake Zurich, IL as Exxon film EXX-500
(formerly EXX-7).

Another particularly preferred extensible backsheet 40 is an
extensible adhesive film Formula #198-338 manufactured by the
Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley
adhesive film is a liquid impervious fiim capéble of extending 200
- 300%. The Findley adhesive film s preferred_ because it is
also elastically extensible. The backsheet 40 may comprise
ex_tensib‘le Taminate structures 'comprising two or more layers. For
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forces. DETAI LED DESCRI PTI ON OF THE | NVENTI ON FI GS. 1-3 show a preferred
enbodi nents of a di sposabl e absorbent article of the present invention. The
present inventienmuel ates to extensible sorbent articles, such as
di apers, sanitary napkins, panty liners, and 'incontinence pads, which are
provided with | ess extensible barriers to the flow of liquids. In the

preferred —embodigeryotni ldryStanat @fter the nadspsdemet watti(chén i 8s appapbypry
napki n desi gnat ed 23. The term "sanitary napkin", as used herein, refers
to an article whi®H93tShorn by femal es adjacent to the pudendal region that

is intended to absorb and contain the various exudates which are discharged
LLS?rLPgod, ﬁoag\%r,(e['(h%é}e{%@ﬂ%}tg@%ﬁ?ﬁg\?gﬂﬁlgLﬂlﬂl}ghglmsagﬁa‘fgjéﬂr%gvb kZﬁ'taghaot her
f em ni ne hygi ene mtetial anetieamaterdal sshonidsbersafls |flgsible, oandrahserbent,
but rigid enough to bow or buckle. The less extensible element
216 may be made from many of the basic types of absorbent core
materials specified herein. These core materials, however,
preferably should not be subjected to ény process (such as ring
roiling, pleating, corrugating, or slitting) to provide the
material with extensibility. Figs. 1-3 shown an embodiment in
which the 1less extensible element 216 compfises an unslit
superabsorbent laminate. The less extensible element 216 is
preferably also designed to provide for buckling such as by
folding it to create a medial longitudinally-oriented fold line in
the same.

The less extensible element 216 may be simply placed on top
of the core 42 and held in place by fitting snuggly against the
surrounding components of the sanitary napkin 20. In the
embodiment shown in Figs. 1-3, the less extensible element 216 is
affixed at a single point 230 on each of its longitudinal side
edges.

When the sanitary napkin 20 is elongated, the central region
32 of the napkin narrows. This causes the less extensible element
216 to bow or bucklie and form a ridge 218 (shown in Figs. 4 and 5)
along the longitudinal centerline L of the sanitary napkin 20.

The barriers 44 shown in Figs. 1-5 comprise narrow strips of
material that overlay the topsheet 38. The barriers 44 are
preferably placed at least along the longitudinal side edges 22 of
the sanitary napkin. The strips 44 each have an outwardly facing
side 44A, an inwardly facing side 44B, a pair of edges comprising

~ inner edges 446', and outer edges 44C'’, and a pair of ends 44D.
The outer edges 44C’’ are disposed farther away from the
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absorbent articles such as incontinence pads, and the |like. The sanitary
napki'n 20 ‘has two surfaces, a |liquid pervious body-contacting surface or
"body Surface” 20A and a |iquid inpervious ga%ment surface 20B. The
sanitary napkin 20 is shown in FIG 1 as viewed fromits bddy surface 20A.
The body .surface 20A is intended to be worn adjacent to the body of the

wearer. The garnment syid 3aerfddS 94 E%egﬁlﬁﬂgjiggrég}ygwﬂﬁé@oh F@}(’@np%ﬁvi%h? 2)

is on the opposite sjde and I s intended ced adj ace e
wearer' s under gar HentiQuigheresi pand amatanipl nagibenbany1pES viren leshcextans ible v

napkin 20 has twottanthel edmponert |(o0gH tagdithel topeheets 1380e th widhathdyansyer se

centerline T, whi i ract at.point 1...The .t "lQngi,tudi nal ", as
used herein, ref ée:{r}sacﬁé)qeal?qqteﬁefthgxFgmeorap&l?%Jgtfoé'%&{nh tﬁ\? JAERLETSt CaRebe
sani tary napki n 2eelhativelys tnextensliible.al i Aitednatiively,.e. the bppriexs matel pe

parallel to) a vegitensipiel Vs C ' tygyadi Ak Q. | and
ri ght body hal ves e\é\?gzgteggg wggn?i(?rné%trig&?f\ tq‘%OlcBlig%dw\?\/cﬁ)l{r ﬁfo wﬂ%_ﬁ;e t%%%r ne

"transverse" or "%t Che¢sed herein, are interchangeable, and fefer to a
line, axis or direction which lies within the plane of the sanitary napkin

20 that is generally perpendiulAly blbddifient shown in Figs. 1-3, the barriers
' comprise an extensible, preferably elastically extensible film
such as a film made in accordance to U.S. Patent 4,476,180 issued
to Wnuk on April 16, 1991. One such film is elastomeric film
EXX-500 (forinerly EXX-7) obtained from Exxon Chemical Company of
Lake Zurich, IL. In a particulariy preferred embodiment, the
barriers 44 comprise strips of such a film 144 that are provided
with soft body-facing surfaces to provide increased comfort for
the wearer. Figure 2 shows an example where the strips of film
144 have a soft, preferably highly hydrophobic, nonwoven material

146 Taminated to their outwardly-facing sides.

In a particularly preferred embodiment, similar strips can
also be affixed along the end edges of the sanitary napkin to form
barriers along the entire perimeter of the sanitary napkin. The
strips along the side and end edges can be attached to each other
to provide a continuous barrier around the entire periphery, or
they may be unattached. '

The barriers function in the following manner. If the
sanitary napkin is unstretched, the strips 44 lay flat against the
topsheet 38. When the sanitary napkin 1is stretched, the
unattached portions of the stri‘_ps 44 change from a flat
disposition to a more upright disposition and form inwardly-facing
lips (or gaskets) along the longitudinal edges of the sanitary
napkin which serve as barriers to the flow of liquids across the
- topsheet. The raising of the strips is due to the different
amounts the attached and unattached edges of the barrier strips
extend. Preferably, as shown in Fig. 5, the barriers and the edge
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| ongi tudinal direction. FIG 1 shows that the sanitary napkin 20 al so has
two-spaced apart |ongitudinal edges (or "side edges") 22 and two spaced
apart- transwerse or end edges (or "ends") 24; which together formthe .a
perimeter (or periphery) 26 of the sanitary napkin 20. The
sanitary napkin (or the main body portion thereof) also has-two end

regi ons, which anpgnéiesi gak edadhies sve ert(inreeéon?ﬁsi@md fec vtfeendsyieghien 30.
A central region 32.]s d*éﬁosed bet ween.t he %ﬁ regggns 28, and ﬁo.. ]The
end regions 28 arf@nSPuLs &ou?@@ar%#\‘%nﬁ Eneligel 517t RR EXRENSIPI&egion.
32 about 1/8 to dnextentiBlegf ot hit lcangbé applidde somthatbsome portians. of the
detail ed descriptj f . ' ngle s nd regions
%6 and’ 30 16 " pafteld abdSEAIER and %gt"gﬂ’t”ﬁ%é'go&eég&&&'md%'

IS

con I ssued to Higgins on
Septenber 1, 1987. The sanitary napkin 20 can be of any thickness,
i ncl udi ng If the adhesive is extensible, it preferably ~extends

approximately the same amounts as the sanitary napkin as set forth
in Table 1. Suitable extensible adhesives include extensible
adhesives, per se, and extensible adhesive/barrier film
combinations. Any extensible adhesives known in the art can be
used. Suitable extensible adhesive/barrier film combinations
include, but are not limited to non-extensible adhesive used on an
extensible barrier film material; elastically stretchable adhesive
films such as Findley adhesive 198-338; or spray adhesives such as
3M adhesive 1442 on a low modulus elastic film.

Suitable inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohic, and Fuller H-2238ZP manufactured by
the H.B. Fuller Co. Suitable inextensible adhesive fasteners are
described in greater detail in U.S. Patent 4,917,697.

The adhesive fastener 50 is preferably covered with a release
liner (or cover strip) 52. Any commercially available release
Tiner can be used. In one preferred embodiment, the release liner
can be replaced by a wrapper that provides both an individually
packaged sanitafy napkin and a container for disposing the
sanitary napkin after use, such as is described in U.S. Patent
-4,556,146 issued to Swanson, et al. on December 3, 1985.

The fasteners have be initially - described in terms of
adhesives for simplicity of description. The types of fasteners
are not limited to adhesives, however. Preferred fasteners
include but are not limited to adhesive fastening means, such as
pressure sensitive  adhesives, mechanical fasteners and
combinations of adhesives and mechanical fasteners. The sanitary
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relatlvely thick, .relatively thin, or even very thin. The

enbodi rent* of the sanitary napkin 20 shown in Figures 1-3 of the drawi ngs
"is intended: -to be an exarrpl e of a relativelygsthin sanitary napkin, S
preferably an "ultra-thin" sanitary napkin. It should be understood,
however, when view ng these figures the nunber of layers of material shown
cause the sanitany mhqs)kédgeﬁo tRoldppiaredyes htd hseakethd hedgest afrtimatd ythes. An

5,000, 653 | ssued 1A DSRATS pided R, PIREEPIAM sloho,FR) SHUG dhgk® Bl 5™

millimeters. Thadthy @ am tsaat/ stﬂapf{atn the ds?lﬁé%ih egamﬁ:@eed%@ pe qyleeftheam ¥
rel atively flexi Rbgshes® tmrdl thé Scen@aF Ot Ak echi 1Tnth¥V9ﬁiﬁ6weﬁ| @em?ers hows

t he indi vi dual nen of the [ tar p t he
i nvention. The sé‘gﬁ) Hﬁki"ﬂd E nalg &"pef% r&ft scB?rpa‘IeSE%d at
| east four pri rrarAypborqhenEuitlsr HL 238 epanty| m&emdgl qdhes iper (HFA)sadhepblrcet

38, aliquid i rrp%vp%é %&k?:g@@g é@rfagg abgﬂébg’tbtd frﬁ‘ 4525 t| Rnﬂﬂe

bet ween t he topshee shee arrler and
preferably, a paiPd Fﬂ"“béthY"ér in 4519.¢ 3t h&PRAYO\FhEf tPPﬁ\SFEIs"‘thn%-oﬂhérmsde
edges Pegosperse 200ML surfactant available from Lonza, Inc.

Williamsport, Pa.

While a preferred sanitary napkin has been described,
numerous other sanitary napkin embodiments are disclosed in the
literature. The sém‘tary napkin could be provided wt'th some or
all of thé combonents or features described therein. The sanitary
napkin 20 may, for example, also be provided with a pair of flaps;
each of which are adjacent to and extend laterally outward from a
side edge of the main body portion of the sant_t:ary napkin. (The
main body portion is the portion of the samitary napkin without
the flaps.) A number of sanitary napkins having flaps suitable or
adaptable for use with the sanitary napkin 20 of the present.
invention are known. Such flaps are disclosed in U.S. Patent
4,285,343 entitled "Sanitary Napkin", issued to Mc:Nair on August
25, 1981; U.S. Patent 4,589,876 entitled "Sanitary Napkin", issued
to Van Tilburg on May 20, 1986; U.S. Patent 4,608,047 entitlied
"Sanitary Napkin Attachment Means", issued to Mattingly on August
26, 1986; U.S. Patent 4,687,478 entitled “"Shaped Sanitary Napkin
With Flaps", issued to Van Tilburg on August 18, 1987; and in
Reexamination Patent Bl 4,589,876 issued April 27, 1993. Some
particularly preferred types of fiaps are described in the
following U.S. Patent Applications: Serial No. 07/769,891
entitied "Absorbent Article Having Flaps and Zones of Differential
Extensibility" filed in the name of Lavash, et al. on October 1,
1991 (PCT Publication No. WO 93/06805, published April 15, 1993);
and in Serial No. 07/906,593 entitled "Absorbent Article Having
Unitary Release Material" filed in the name of Lavash, et al. and
Serial No. 07/906,629 entitled “Absorbent Article Having Tucked
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22 of the sanitary napkin. The preferred enbodi rent shown in Figs. 1-3
al so *conprti ses a | ess extensible el ement 216 located in the central region
32 that deflects i-r-response to stretching (28nd preferably lifts to provide
i nproved body contact). The sanitary napkin to which the barriers are

aff.i xed may be one of those described in PCT Publication Nos. WD 93/01785
and 93/01786, andlbeandofpistseet adf omrenuay 3,mi9&1 (@& Pubil dation Nosorknt s,
and nore prefer S r f b c ts (wwth the -
exception of the%ltééisllsssgx rfea(r)lg@b%za:’i/‘fﬁix(eirnats?ldtt#| and asblg ?Jg?g%
extensibility. The extensibility of the sanitary napk| n 20 is showm in a

sinplified fashion iFheFﬁhus 6f thehprdsent ivehtivm bk eon ab%&ﬁedartxcﬁes‘
herein refers to %§£|cl

i ensi ons 1 n 1 ndRat #¥s! Tnkended Hicks MGHEITE shd' sPhe”BRdsoR e el vichr
to the faces of tundergamnentsy nigwever20the Thegtures of the present invention
could also be used in absorbent articles such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons
that are fastened about the waist of the wearer. Suitable diapers
that can be provided with the components described herein are
disclosed in U.S. Patent 3,860,003 issued to Buell on January 14,
| 1975, and U.S. Patent 5,151,092 issued to Buell, et al. on'
September 29, 1992.

el

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned
throughout this patent" application are hereby incorporated by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

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 departing from the spirit and scope of the
invention.
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term extensible includes articles that are stretchable and

el astitalty stretchable (defined below). The sanitary napkin 20 shown in
Figure 6 is preferably extensible both in | gngth and-wi dth. The sani t-a

napkin 20, in other enbodi nents however, may only be extensible in one of
t hese directions. Preferably, the sanitary napkin 20 is extensible at

| east in the |I'on§itudheadbsdriventt avticidhof Shanint dr wheraphi saidObackshest w0dE

preferred enbodi nent g,4d ng@gk‘%%ﬁt#e PRib &kt K%}ﬁrjgi' ble, also be

stretchabl e. The term e’, as use erein, refers to articles
that are extensi ble when stretching forces are applied to the article and

OffEr Sgge resi Esanfzeh«% Qbsbfﬁk’fnﬁf'ﬁ;[ﬁiﬁclehh/blr(ﬁam Qf_l_ﬁtﬁﬂlthbv @h't':i-ils,in?!'aeblsrlarﬂiei‘rary
napki n may be el agtica stretchabl e e terns "elastically
stretchable" or "el Qéﬁcﬂh%}ch‘f{eﬁé‘? l’J’f‘g €dgps: i ntended to be synononous.
These terns, as used herein, nean that when the stretching forces are

removed, the sanygaryhgargbggybwrtl FE et bereéwi@ 1t ONREin | s3id “Bﬁ?‘?'gpded
or unstretched (or orl gl nal ’ Jl nmensi ons) . _._The sanitary napkin 25" heed
not return all the wE)mRYIses tasiguid, PERL®US filBnsi ons, however. It may,
as shown in :

8. The absorbent article of Claim 7 further comprising a soft
material covering said 1iquid impervious film.

9. The absorbent article of Claim 1 having a first end region, a
second end region and a central region disposed between said
first and second end regions, wherein the central region of
the absorbent article is narrower than the edge regions.

10. The absorbent article of Claim 9 having an hour gliass shape.
11. The absorbent article of Claim 9 having a dog bone shape.

12. The absorbent article of Claims 1 or 9 having a main body
portion comprised of at least portions of said topsheet,
"backsheet, and absorbent core, said main body portion having
said pair of longitudinal side edges and said pair of end
edges further comprising a pair of flaps extending outward
from the longitudinal edges of said main body portion of said
absorbent article.
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Figure 6, return to rel axed dinensions (such as LR and WR) between its
unstvyet ched di nensions and extended (or stretched dinensions) LS and W5.
Maki ng the sanitaPy napkin elastically stretchable will redute*the .
undesirable-tendency of the sanitary napkin to gather longitudinally inward
(i.e., bunch longitudinally) when forces which tend to stretch the sanitary
napkin are renoved. This is particularly tin#g when the mearer S panties
contract. The sanitary nag5én 20 |s g[eferagg ext | bl ékpe ano ngs
descri bed in PCT Publicati©on " WO 93/ 017 and V\ﬁ) 9%@@7 z“o'o
summari ze the 3 4D the/45&n|t ryl gapklnr 32 Q¢ferably pabl o

ext endi ng about 59 A bout_QOA
10% and about 40%: gfd, = el — —=25%— ~abyut”
40% under the flofcey 9 ciated wit h-wearing/ the sapit N ,p#
a pair of pantiesi Prief erably, the sgnitary hapki n i*s capa h

ext ensi on under 24

I !

'.
T
|

Fig. 3
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forces of between about 50 - 100 grams to about 1,000 - 1,500 grans, nore
preferably under forces of between about 250 grans and about 800 grans.

O her, preferred-e##fBunts of extensibility e set forth in Table 1 (Fi&?’?).
't is to be understood that all of the limts and ranges specified herein

I nclude all narrower ranges, limts, and anounts that are within the
specified limts and ranges. The sanitary Q?Skin of the present invention
can al so be provided with .any- of the other at ur of thsganitary napkins

described in the above publications including, a/té4letyre iigguprovides a
c‘é‘&fr wi t haut ,
the sanitary

"force wall" to prevent elongation pasf\a

substantial increases in the anpbunt
napki n. The individual conmponent 44@f t 2% present
[ gnce to FIGS

i nvention will now be | goked at
1-3. The topsheet 38 cofPB i

sanitary napkin 20 is igapa
skin of the user. The t
and non-irritating to t

44D

When t he
poximty to the
4%, soft feeling,

~
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as possible. The topsheet 38 should further exhibit good

striket hrough and a reduced tendency to rewet, permtting bodily discharges
to rapidly penet+#e it and flom/tomarggkge core 42, but not allow ng-stch
di scharges to flow back through the to et 38 to the skin of the wearer.

The topsheet 38 has t\w,sgbq,g& l(g,rd,gglcg,_%-,g;- surfaces), including a

body-faci ng side 38A. @cggrmla;tofa:smg side (or core-facing side) 388.
The body- f aci ng si d¢ ggghlﬁ%s HB8&H38 generally forns at least a
portion of the body;jcdn a‘cf‘!‘?‘lgi%ﬁ‘f ace N U body surface") 20A of the
sanitary napkin 24 The topsheet |38 has two | ongitudinal edges 38C and
two end edges 380.3] 10 (A siilar {nunbering system applies to the other
conponents of the ganizary napkin. That is, the side of the conponent
facing the wear er'% bcfgy can be desi %nat ed by the nunber of the conponent
and a reference gj®werS "A'lS THE side facing the wearers
vd Er o P l
7 i
a
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: xS o
under garnents can be de5|gnated by the nunber: of 't he ¢onponent an t he

letter "B". The side and end¢édges can be.. deslgnated by ‘the nunber of the
conponent and the reference: Ietters'"C' and : "B, respegtively.) A suitable
t opsheet 38 nmay be nanufacture@ from.a wide. m@nge.offm@terlals i ncl udi ng,
but not linmited to woven and gonwoven nnterhgys ‘apertured forned

t hernopl astic fil ns, apertured pl astic fi'ls, hydro forned films, porous
foans, reticulated foans, retlculated ther Iastlc films, and
thernnplastic scrims. Suitable woven and noi en- naterlals can be
conprised of natural fibers (e.g., wood or cotton fibers), synthetic or

nodi fied natural fibers (e.qg., | ymeric fibers, such as pelyester,

Eol ypropyl ene }‘i ber?h andEXT[Er!SmiEhABSBRBENT MTICDE)lHAViImydl al coho:c : bst a;ch
ase resins, polyurethanes, ce , and rayon fibers) or
froma conbi nati on of natural L§§S gﬁ@gg PA@&@ When the topsheet 38
conpri ses a nonwoven web, the web may be spunbonded, carded, wet-| aid,

mel t bl own, hydroent angl ed, conbi nati ons of the above, or the like.
Apertured films are generally preferred for the topsheet 38

FIELD OF THE TNVENTION

The present invention relates to absorbent articles such as
diiper;, sanitary napkins, panty liners, and incontinence pads.
More particularly, the present invention relates to absorbent
articles, such as sanitary napkins, that are extensible which are
provided with less extensible lips that serve as barriers to the
flow of liquids.

BACKGROUND OF THE INVENTION

Absorbent articles such as sanitary napkins, pantiliners, and
incontinence pads are devices that are typically worn in the
crotch region of an undergarment. These devices are designed to
absorb and retain liquid and other discharges from the human body
and to prevent body and clothing soiling. Improving the
performance of such absorbent articles, particularly the leakage
performance of the same, continues to be a formidable undertaking,
although a number of improvements have been made in both their
materials and structures.

For instance, disposable absorbent articles have previously
been provided with -elastic members to improve the side leakage
performance of such products. For exampie, U.S. Patent 3,860,003,
issued to Buell on January 14, 1975, discloses elasticized
disposable absorbent articles wherein an .elastic member is
positioned in the side flap of the product between the topsheet
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because they are pervious to liquids and, if properly apertured, have a
reduced tendency to allow liquids to pass back through and rewet the
wearer's skin. Suitable apertured filnms are described in U S. Patent
3,929,135 i ssued to Thonpson on Decenb 30, 1975, U.S. Patent 4,324,426

I ssued to Mullane et al. on April 13, 1982, U S. Patent 4,342,314 issued to
Radel et al. on August 3, 1982, U S. Patent 4,463,045 issued to Ahr, et al.

on July 31, ir&ﬁ%heaf&QcHh%et Patﬁ\@t s%@oﬁla%%s' 'Eﬁ?éi-eho by2ithé Qﬂséﬁé 9,

1991. The topsheet 38 ca ensi ani ca
operation, WSRRRT suUch, Itg%&l ﬂg‘,ab“&ofr(:kﬁgafzpf'ﬁbg”r B{) ?‘H’g tgﬁl ¥y &h the

t opsheet mat p;rasahte:doamd Qne ceidé of 1dps iflorh he baoriziresiiong thkleddeatofitke abl e to
open when th@. E§heet i s stretched. Such a process can be performed on
many of the topsheet materials described above. In one preferred
enbodi nent of the present invention, the topsheet 38 is made in

accordance wth y,s5. P?@étﬂm@,738,677 issued to Foreman entitled "Absorbent
Article Having A Containment Pocket", discloses another type of
barrier to the flow of liquids which comprises a first set of
barrier cuffs along the longitudinal edges of the absorbent
article and a second set of barrier cuffs along the end edges of
the absorbent article. The barrier cuffs overlap at corner points
to form a containment pocket. The first set of barrier cuffs are
provided with a spacing means, such as an elastic member, which
spaces both sets of barrier cuffs away from the liquid-receiving
surface of the absorbent article.

Typically, most of the disposable absorbent articles of the
types mentioned above (that is, sanitary napkins, panty liners,
and incontinence pads) are made of materials that will not
stretch. That is, the materials (and the article itself) will not
stretch under the forces that the absorbent articie is normally
subjected to when worn. Recently, however, efforts have been
directed toward providing extensible absorbent articles for
improved comfort and conformity with the wearer’s body and
undergarments (if the article is of a type worn in an
undergarment). PCT Application Publication No. 93/01785 and its
corresponding U.S. application Serial No. 07/915,133, both filed
July 23, 1992 (of which the present application is a
continuation-in-part), discloses extensibie absorbent articles.
The search for improvements to the features of such absorbent
articles has, however, continued.

In particular, a need exists for an extensible absorbent

article, such as a sanitary napkin, that is provided with barriers
to the flow of liquids.

This is the raplacamsant sheel

Date; 1 3 SEP 1395



4,463,045 a
| ongi t udi nal
Application

nd ring rolled to provide it wth a degree of

extensibility. Such a topsheet is described in U S. Patent

Serial No. 07/936, 195 entitled "Polyneric Wb Havi ng Def or ned

Sections Wiich Provide A Substantially Increased Elasticity To The Wb",
nanme of John J. CUrro, et a8 . on August 25, 1992. Suitable

filed in the
processes fo

r ring rolling or "pre-corrugating" are described in U S

Patent 4,107,364 issued to Sisson on August 15, 1978, U.S. Patent 4,834,741

i ssued to Sabee df NAy 3berefopm aand abdeclo- ﬁfenmmgoreéemwvnam goed U.S.

Pat ent Appli
February 28,

Kenneth B. B
Serial No. O

pRdvVige S@\rlédFt)eita\bub;Q?/aﬁ@&b'éf@ faH:Sﬁ.deby seR ag@/ 662 537 fyelt 3I A
al en catl on e
Bé‘?‘?‘“ett 2 iHRretided ‘PVL‘Z%“ 1§r9sl ﬁ‘& Eﬁg °% Waktdsappl i cat i o%

7/ 662, 543 flled by Gerald M Wber et al.

The fold 1ines | el he ARERHOBBIERS ot Hiidank oL} AP I Floviliel

in the tra
ext ensi bl e.
| ongi t udi nal

nsverse I'rection shee

extensiplf abaprheat niikicie t such (ﬂsd 3 FHé‘staEblﬂad’kF’t‘m t?‘ﬁt t‘ﬁe
peovidet i with baririers Nﬁﬁtlavﬂslestndithh51b1e than the sanitary
napkin and will change from a relatively flat disposition to a

more upright disposition when the sanitary napkin is extended.

These and other objects of the present invention will be more
readily apparent when considered in reference to the following

description and when taken in conjunction with the accompanying
drawings.

SUMMARY OF THE INVENTION

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

has at least some extensible components. The sanitary napkin is _

provided with less extensible barriers to the flow of liquids.

The sanitary napkin has a first end region, a second end
region, a central region d{sposed between the first and second end
regions, and a pair of longitudinal side edges and a pair of end
edges which form the perimeter of the sanitary napkin. The
sanitary napkin, in a preferred embodiment, has a central region
that is narrower than the first and second end regions (for
example, the sanitary napkin may be hourglass-shaped or dog bone
shaped). The sanitary napkin preferably comprises an extensible
liquid pervious topsheet; an extensible 1liquid impervious
backsheet joined to the topsheet; an extensible absorbent core
positioned between the topsheet and the backsheet; and less
extensible liquid impervious lips that serve as barriers to the
flow of liquids. In this preferred embodiment, the lips comprise
narrow strips of film that overlay the topsheet along the
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ot her directions. The topsheet 38 wll be extensible in
directions perpendicular to the fold lines. In a preferred enbodi nent, the
topsheet 38 is hydrophilic so that liquids will transfer through the
topsheet 38 faster than if it was not hydrophilic. This will dimnish the
| i kel i hood that body exudates will flowd#&ff the topsheet rather than being
absorbed by the absorbent core. The topsheet can be rendered

hydr ophi lic ﬂ@treatlng it with surfactants. Suitable methods of applying
surfactants aragitugindbedde redges. ofPdhensanifansmapkin.anthe s00ms688ch ssued to

Gsbor n. Lohalyd mrt ledes, rau@éﬁf@dgaed SEDQAIRPL 57 ddes, | i ro%:EéJ ace 388

of topsheet IS securg con actln? relation
under | yi ng ab%d(SFﬁe?ﬁe disRase Tfﬁréh%rorﬁf"a%tf‘??@ he a‘t"F‘Shts‘Wl‘bﬂr é§m%“§"i‘€h | i qui d
penetrating topshedtandtaryasipkintthan tHe tihser epfgdicet THES ouryre etigds bid cont act

wi th an absor&%?%&%ﬁ?%%%s aI@%eEm%hggtthgtgtopsheet along the perimeter
of the sanitary napkin. The inner edges of the strips are
unsecured to the topsheet between the ends.

If the sanitary napkin is unstretched, the sirips lay flat
against the topsheet. When the sanitary napkin is stretched, the
unattached portions of the strips change from a flat disposition
to a more upright disposition. The strips -form inwardly-facing
lips (or gaskets) along the longitudinal edges of the sanitary
napkin which serve as barriers to the flow of liquids across the
topsheet. The raising of the strips is due to the Stretchability
differential associated with the attached and unattached edges of
the barrier strips. The effect is particularly pronounced when
the sanitary napkin has an hourglass or dog bone shape where the
central region of the sanitary napkin is narrower than the edge
regions. In a particularly preferred embodiment, similar strips
can also be affixed along the end edges of the sanitary napkin to ..
form barriers along the entire perimeter of the sanitary napkin.

RIEF CRIPTION OF THE DRAWINGS

While the specification concludes with claims particulariy
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
which is taken in conjunction with the accompanying drawings
(which are not necessarily to scale) in which:

FIG. 1 is a top plan view of a preferred embodiment of the
sanitary napkin of the present invention with a portion of the
topsheet cut away to show the underlying structure.
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, may be kept in a contacting relationship with an underlying |ayer by
bondi ng the topsheet to the underlying |layer. However, it is not

absol utely necessary to bond the face of the topsheet 38 to the face of
the wunderlying |ayer. The topsheet 38 can be maintained in contact
wi th an underlying absorbent conponent b§ applying adhesives between the
topsheet and the underlying conponent, by entangling the fibers of the

underlying layer wth_the topsheet, by .fusing_.the topsheet 38 to an

under | yi ng absor bﬁ'ﬁ‘? Palerd 5{}’53 chﬁ?%'rﬁ]t VAR gﬁ'i%‘&rﬁ"é%i"ﬁ'df‘%ﬂﬂa?“ﬁﬂsi on

bonds, or by alpngniémes 2e@ouh fiig. t he(with . thEheizddT batbaroiers4dreatly

positioned begmq.gﬁ& %rtﬂﬂ'ﬁp?eest °ﬁ§ﬁ‘§&ﬁ% acksheet 40. The absorbent
or a |

core 42 provides e means sor bl ng nenses and ot her body fluids. The
absorbent core 42 need not have an absorbent capacity nuch greater than the

total amount of |Fuei d 29td GbPmEH1dn0 vhéw APSEDeERitaFPenapRePIRBR iRore 42
I's generally £ ae35|ble, conformabl e, and non-irritating to the user's

skin. The absorbent core 42 can conprise any nmaterial used in the art for
such purpose. Non-limting exanples include natural

FIG. 4 is a perspective view of the sanitary napkin shown in
FIG. 1 after the napkin is extended (with only one barrier shown
for simplicity).

FIG. 5 is a schematic sectional view taken along line 5-5 of
the sanitary napkin shown in FIG. 4 (shown with a simplified
arrangement of layers and with both barriers in place).

FIG. 6 is a top plan view showing the extensibility of the
sanitary napkin {without the barriers for simplicity).

FIG. 7 is a table which shows preferred relationships between
the magnitude of stretching forces applied to the sanitary napkin

and the amount the sanitary napkin stretches in response to such
forces. )

A RIPTION OF TH VENTION

FIGS. 1-3 show a preferred embodiment of a disposable
absorbent article of the present invention. The present invention
- relates to extensible absorbent articles, such as diapers,
sanitary napkins, panty liners, and incontinence pads, which are
provided with less extensible barriers to the flow of liduids.

In the preferred embodiment illustrated, the absorbent
article is a sanitary napkin d%signated 20. The term "sanitary
napkin", as used herein, refers to an article which is worn by
females adjacenf to the pudendal region that is intended to absorb
and contain the various exudates which are discharged from the

I N 2t I T -':, 1)
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materials such as conm nuted wood pulp which is generally referred to as
airfelt, creped cellul ose waddi ng, hydrogel -form ng polyner gelling agents,
nodi fied cross-linked cellulose fibers (such as those described in U S

Pat ent 5,217,445 issued to Young, et al. on June 8, 1993), capillary
channel fibers (that is, fibers having imtra-fiber capillary channels such
as those described in U S. Patent 5,200, 248 issued to Thonpson, et al. on

April 6, 199 apsarb 0 b b onge n ' |l e
tPbers. " pol yriedy o0 d ool e 890 PErihe LOATShoutd e Kb baY
conbi nat i ons howeygit.ethat sthe prasenthinvepbiopndsi alsqyapp] irgbledentosher j st ed

above may ofemnineChyfleRE '@ dcitamasial aPsddr Dedht a9)aht NA iABEST bloSherOr
"superabsorbqn& nat%rlqhs". Ra£yner|c EFllln% entitﬁre. hose material s
whi ch, upon cUNPERENEFEHICle%,ShE 28 uFoRk RACE PadY: APRdMenbidS- | i qui ds,

I nbi be such liquids and thereby form hydrogels. |In this manner,

The sanitary napkin 20 has two surfaces, a liquid pervious
body-contacting surface or "body surface' 20A and a liquid
impervious garment surface 20B. The sanitary napkin 20 is shown
in FIG. 1 as viewed from its body surface 20A. The body surface
20A is intended to be worn adjacent to the body of the wearer.
The garment surface 20B of the sanitary napkin 20 (shown in FIG.

2) is on the opposite side and is intended to be placed adjacent

to the wearer’s undergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline L and a transverse centerline T, which interact at
point I. The term "longitudinal", -as used herein, refers to a
line, axis or direction in the plane of the sanitary napkin 20
that is generally aligned with (e.g., approximately parallel to) a
vertical plane which bisects a standing wearer into left and right
body halves when the sanitary napkin 20 is worn. The terms:

~ "transverse" or "lateral™ used herein, are interchangeable, and
refer to a line, axis or direction which lies within the plane of
the sanitary napkin 20 that is generally perpendicular to the
1éngitudinal direction.

FIG. 1 shows that the sanitary napkin 20 also has two spaced
apart longitudinal edges (or "side edges®) 22 and two spaced apart
transverse or end edges {(or “ends") 24, which together form the
perimeter (or periphery) 26 of the sanitary napkin 20. The

_-sanitary napkin (or the main body portion thereof) also has two
end regions, which are designated first end region 28 and second
end region 30. A central region 32 is disposed between the end
regions 28 and 30. The end regions 28 and 30 extend outwardly
from the edges of the central region 32 about 1/8 to about 1/3 of
the length of the main body portion. A detailed description of
the central region 32 and the two end regions 28 and 30 is

This is the replacement sheet -
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|'i qui ds di scharged into the absorbent core 42 can be acquired and hel d by
the polyneric gelling agent, thereby providing the articles herein with
enhanced absorbent capacity and/or inproved liquid retention perfornmance.
The polyneric gelling agent which is enployed in the absorbent core 42 will
general ly conprise particles 41 of a substantially water-insoluble,
slightly cross-linked, partially neutralized, hydrogel-formng polyner
material. The polynerlc elling agent can be in any form such as in the
form of pel | foftafnedién U.&¢ Rateet 4,690,680 cissued chor HigEmpoen Septembeiown in
Figure 2, the) abggr bent core 42 is a lamnate. The lamnate is conprised
of a Iayer of superabsorbent pol ynmer material, such as in the form of
particles 41, disposed between two air-laid tissues, first and second
tissue |ayers (orTh‘aJrs}aansara'ndapHmvaO" cén stwuefl apgr $hickBesnd 147 uding

respectively. relaﬂ\ﬁa] kK, agglaﬁe ﬁndtﬁmssutﬁ' b er§ery43thlﬁnd 16 Provide
cont ai nment  of per absor nateria nprove | ater® wi cki ng

of the absorb@@%l&ﬁ!’ét 13 tt*‘ﬁréi!@l’iéﬂt "taHE"hBQof'!?é'ﬁt Wzdpr‘@”ﬂ?s andl ¢r sbe de a
degree of absdrakemgy . isThentended/etd aper an4examded bfcan bel vyl amdnof a

single tissue Qﬁ??a#y"nggk%ni preferably an "ultra-thin" sanitary napkin. It

: should be understood, however, when viewing these figures the
number of layers of material shown cause the sanitary napkin 20 to
appear much thicker than it actually is. An "ultra-thin" sanitary
napkin 20 as described in U.S. Patents 4,950,264 and 5,009,653
issued to Osborn preferably has a caliper of less than about 3
millimeters. The thin sanitary napkin 20 shown should also be

preferably relatively flexible, so that it is comfortable for the
wearer.

FIG. 2 shows the individual components of the sanitary napkin
20 of the present invention. The sanitary napkin 20 shown in FIG.
2 generally comprises at least four primary components. These
include a 1liquid pervious topsheet 38, a 1liquid impervious
backsheet 40, an absorbent core 42 positioned between the topsheet
38 and the backsheet 40, and at least one barrier, and preferably,
a pair of barriers 44, to the flow of liquids along the side edges
22 of the sanitary napkin. The preferred embodiment shown in
Figs. 1-3 also comprises a less extensible element 216 located in
the central region 32 that deflects in response to stretching (and
preferably 1ifts to provide improved body contact). The sanitary
napkin to which the barriers are affixed may be one of those
described in PCT Publication Nos. WO 93/01785 and 93/01786, and be
comprised of one or more extensible components, and more
preferably, is comprised of all extensible components (with the
exception of the less extensible element), and has an overall
extensibility.

The extensibility of the sanitary napkin 20 is shown in a
simplified fashion in Fig. 6. The term "extensible", as used

This is the replacement sheet
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folded wth the superabsorbent material particles 41 between, or two
separate sheets of the same (or different) tissue. A suitable lamnate is a
super absorbent | am nate known as WATER- LOCK L-535 available fromthe Gain
Processi ng Corporation of Miuscatine, |Iowa (WATER-LOCK regi stered TM by

G ain Processing Corporation). Such supegabsorbent |am nates are disclosed
in U S Patent 4,467,012, issued to Pedersen et al. on August 21, 1984,

U S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981, and U.S.
Pat ent 4,578, B6Beinsseéerst coKartiedes ethaal camninbhease 3h, af ORG(st Jee gfani nat e

absor bent corqhéﬁ_a @‘ﬁp& r;@de(\%e{(é erkii bi?qap CZ§£| g aoélaﬁ%né%l ng he sane.

Figure 1 shows 02 0r e? ak a(T@scrl bed
above which i gerenaliydraned telertabthe daces iafs theit sandtaredpekor 2Pongiheudi nal

extensi bi lity tetm @&tamaw shoRdbIENrEicllele 4AR NAle 3HSAERMIE Chke 42 can
be made emens'lastxcaﬁy st g&ha&e S(%ganedOg;]oufsuerhgagamtgra}y nr; kin 20
shown in Figure 6 is preferably extensible both in length and
width. The sanitary napkin 20, in other embodiments however, may
only be extensible in one of these directions. Preferably, the
sanitary napkin 20 is extensible at least in the longitudinal
direction.

The sanitary napkin 20 may in some preferred embodiments, in
addition to being extensible, also be stretchable. The term
“stretchable”, as used herein, refers to articles that are
extensible when stretching forces are applied to the article and
offer some resistance to stretching. More preferably still, the
sanitary napkin 20 may be elastically stretchable. The terms
"elastically stretchable” or "elastically extensible" are intended
to be synonomous. These terms, as used herein, mean that when the
stretching forces are removed, the sanitary napkin will tend to
return toward its unextended or unstretched (or "original”.
dimensions). The sanitary napkin 20 need not return all the way
to its unstretched dimensions, however. It may, as shown in.
Figure 6, return to relaxed dimensions (such as LR and WR) between
its unstretched dimensions and extended (or stretched dimensions)
Ls and Ws. Making the sanitary napkin elastically stretchable
will reduce the undesirable tendency of the sanitary napkin to
gather longitudinally inward (i.e., bunch 1longitudinally) when

forces which tend to stretch the sanitary napkin are removed.
This is particularly true when the wearer’s panties contract.

The sanitary napkin 20 is preferably extensible in the
amounts described in PCT Publication Nos. WO 93/01785 and WO
93/01786. To summarize the same, the sanitary napkin is
preferably capable of extending about 5% to less than about 50%,
more preferably between about 10% and about 40%, and most
preferably between about 25% and about 40% under the forces

e e ‘g
U bs tha raoimcemert shioal
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bet ween 20% and 200% stretch (i.e., capable of extending to an extended
di nension that is between about 1.2 and 3 tines its unextended di nension).
Such tissue sheets can be made by a nunber of processes. The tissue
paper may in one enbodinent, be conventionally creped tissue. For
exanple, the tissue paper may be a BOUNTY tissue that is taken directly
after it has been creped off of a Yankee dryer before any crepe is pulled

out of the tissue. éﬁgrocess for making such a tissue is described in U S
Pat ent 5, 098, §930Ciiategedith weatingosha sapitagy napkinmicR pair 9bgantipse

I on]gi tug: nal ardgetamﬁdm stZ&tt?nyl n%ﬂtnf ﬂsh@pam To?”%clﬂaébktleﬂs?& aidRr
prereranly seale 0 even e In ul si,on, o QUI

| i qui d- cont ai ssﬁﬁef’%%ﬁ? b%t?ﬁ"t\rl\rgqerl gqoa&%ﬂ%(tﬂ’e %’8 Y( L[\R/h f‘ts%s

ext ended. Al termmmwypreﬂeeatﬂdgeme#z@mna of2 betsfeen r@oabszcsommsmd_e 42 may
be seal ed rat Qgyst 966‘ g “@tﬁe?epr%‘#%ﬁedoﬁm&dﬂ%sedﬁ éit?en%%‘ﬂtng Yargagii n. The

edges of the §ore be wrap covere a tissue

| ayer . In of PEkh ap tTélb?(%tl 36‘%%bd| fhnissto t%eg'&f@ég‘m&f t'ﬂﬁeaﬂ §§uté’emay be
fol ded, or ot hefissandBranges as;fshftedprhavem ihRudel akl ngaraddereanges,on of

Liquid or Ty, peQontal N pgnt Y PP SHL SN tn TR Sid Apecified 1imits and
ranges. The sanitary napkin of the present invention can aiso be
provided with any of the other features of the sanitary napkins
described in the above publications including, a structure that
provides a "force wall" to prevent elongation past 2 certain
amount without substantial increases in the amount of force
applied to the sanitary napkin.

The individual components of the sanitary napkin 20 of the
present invention will now be looked at in greater detail with
reference to FIGS. 1-3.

The topsheet 38 comprises a first liquid pervious component.
When the sanitary:napkin 20 is in use, the topsheet 38 is in close
proximity to the skin of the user. The topsheet 38 is preferably
as compliant, soft feeling, and non-irritating to the user’s skin,
as possible. The topsheét 38 should further exhibit good
strikethrough and a reduced tendency to rewet, permitting bodily
discharges to rapidly penetrate it and flow toward the core 42,
but not allowing such discharges to flow back through the topsheet
38 to the skin of the wearer. '

The topsheet 38 has two sides (or faces or surfaces),
including a body-facing side 38A and a garment-facing side (or
core-facing side) 388. The body-facing side 38A of the topsheet
38 generally forms at least a portion of the body-contacting
surface ("body surface") 20A of the sanitary napkin 20. The
topsheet 38 has two longitudinal edges 38C and two end edges 38D.

This is the replacement sheet
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. particles 41 fromthe core 42. Al permanent seals around the perineter of
the sanitary napkin 20 should not break upon |lengthening (i.e., any seal is
intended to remain for the duration of the use of the sanitary napkin.) The
backsheet 40 prevents the exudates absorphed and contained in the absorbent
core 42 fromwetting articles which contact the sanitary napkin 20 such as
pants, pajamas and undergarnents. The backsheet 40 is inpervious to

liquid T she ref erably
conpr i ses i iy e 0 Ranf Tt Mundtri)systen 53plS, BRI Bther, dopenestac: Vs
may conprise & méﬁ"bﬁfafdoﬁmﬂeﬂ mterlﬁalthe poildg nef itbe fdompenesticacasg

t her nopl ast i ctHei kmeefs mhy%hy&eeaes@haml ¥ rtﬂeymmer ﬁtgﬁ@ﬂﬁnhﬁt

mat eri al s such as a f n}coah 9 non, eri.al._ Pref erh
backsheet 40 1"¢ & p(SFb@'eﬂ{]‘? gtter m aV| Bea Sife c1faeing othe rUﬁ"&boﬂt 0.012
mm (0.5 m|) undeegayments can be designated by the number of the component and

the letter "B". The side and end edges can be designated by the
number of the component and the réference letters "C" and "D",
respectively.)

A suitable topsheet 38 may be manufactured from a wide range
of materials including, but not limited to woven and nonwoven
materials, apertured formed thermoplastic films, apertured plastic
films, hydro-formed films, porous foams, reticulated foams,
reticulated thermoplastic films, and thermoplastic scrims.
Suitable woven and nonwoven materials can be comprised of natural
fibers (e.g., wood or cotton fibers), synthetic or modified
natural fibers (e.g., polymeric fibers, such as polyester,
polypropylene fibers, and polyethylene, or polyvinylalcohol,
starch base resins, polyurethanes, cellulose esters, nylon, and
rayon fibers) or from a combination of natural and synthetic
fibers. When the topsheet 38 comprises a nonwoven web, the web
may be spunbonded, carded, wet-laid, meltblown, hydroentangled, )
combinations of the above, or the like.

Apertured films are generally preferred for the topsheet 38
because they are pervious to liquids and, if properly apertured,
have a reduced tendency to allow liquids to pass back through and
rewet the wearer’s skin. Suitable apertured films are described
in U.S. Patent 3,929,135 issued to Thompson on December 30, 1975,
U.S. Patent 4,324,426 issued to Mullane et al. on April 13, 1982,
U.S. Patent 4,342,314 issued to Radel et al. on August 3, 1982,
U.S. Patent 4,463,045 issued to Ahr, et al. on July 31, 1984, and
U.S. Patent 5,006,394 issued to Baird on April 9, 1991.

The topsheet 38 can be made extensible by performing a
mechanical operation, such as pleating, corrugating, or ring
rolling on the topsheet material to provide folds in the topsheet



0. 051 mm
manuf act ur ed

(2.0 mls). Exempl ary pol yethylene filns are
by O opay Corporation of Cncinnati, OChio, under the

desi gnati on P18-0401 and by Tredegar Film Products of Terre Haute, I|ndiana,

under the designation XP-39385. The backiheet 40 is preferably enbossed
and/or matte finished to provide a nore

Lot hlike appear ance. Further,

t he

backsheet 40 nay permt vapors to escape fromthe absorbent core 42 (i.e

t he backsheet

| e pt ev exu es from
passing thr ougﬁgtt %%bla%?kg &%8 il—ﬁqu éﬁ%lreeg ? &i}'ﬁh%d g‘&qi‘sﬁeets can
al so be used, PEOSESS FMh t&s mrtfhrmEIde q@armanl)'l redr tha/l tmheletscmﬁwdalherei n.
d88c/GBBd PebeRAE ¥t @RSl Pl‘@fe'?)‘edt’eélﬁﬂbﬁ%é}& aof’mﬁﬂa[lihe %acksheet

operation, such as Eleatln corr

The backsheet

mat eri al .

PRY§R

Bi \the fe_te 38 s f“ H&ci@?gei"%o“"g‘ g‘atsje Pakentnsi bl e

by form ng it 4f 4687045 ahdstranegr irolTadI Mo uptovdet hiee fwitm desuegﬁt@d g U. S.

obt ai ned. 1 om RS RIYR, BRI 18y © SRETn onahiB i apbedoly o Uiy,

EXX- 500 (for n®RrtentERRPIication Ser1a1 No 07/936 195 entitled "Po]ymemc Web

Having Deformed Sections Which Provide A Substantially Increased
Elasticity To The Web", filed in the name of John J. Curro, et al.
on August 25, 1992.

Suitable processes for ring rolling or "pre-corrugating" are
described in U.S. Patent 4,107,364 issued to Sisson on August 15,
1978, U.S. Patent 4.834,741 issued to Sabee on May 30, 1989 and in
co-pending, commonly assigned U.S. Patent Application Serial No.
07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application

Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991,

The fold lines in the corrugations of a ring rolled topsheef.
should run in the transverse direction so the topsheet is,

longitudinally extensible. In other embodiments, the fold lines
could run in the longitudinal direction, both directions, and/or
other directions. The topsheet 38 will be extensible in
directions perpendicular to the fold lines.

In a preferred embodiment, the topsheet 38 is hydrophilic so
that liquids will transfer through the topsheet 38 faster than if
it was not hydrophilic. This will diminish the likelihood that
body exudates will flow off the topsheet rather than being
absorbed by the absorbent core. The topsheet can be rendered
hydrophilic by treating it with surfactants. Suitable methods of
applying surfactants are described in U.S. Patents 4,950,254 and
5,009,653 issued to Osborn.
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Anot her particularly preferred extensible backsheet 40 is an extensible
adhesive film Fornula #198-338 nmanufactured by the Findl ey Adhesives

i nper vi ous f
filmis pref

Conmpany of Wauwatosa, Wsconsin. The Findley adhesive filmis a |
i ' mcapabl e of extending 20q 300% The Findl ey adh
erred because it is also 5st|cally ext ensi bl e. Th

backsheet 40 may conprise extensible | am nate structures conpris
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el ement 216 i

iyl B€&epE in a contacting relationship with an underlying layer
by bonding the topsheet to the underlying layer. However, it is
not absolutely necessary to bond the face of the topsheet 38 to
the face of the underlying layer. The topsheet 38 can be
maintained in contact with an underlying absorbent component by
applying adhesives between the topsheet and the underlying
component, by entangling the fibers of the underlying layer with
the topsheet, by fusing the topsheet 38 to an underlying absorbent
layer by a plurality of discrete individual fusion bonds, or by
any means known in the art.

The absorbent core 42 is positioned between the topsheet 38
and the backsheet 40. The absorbent core 42 provides the means
for absorbing menses and other body fluids.  The absorbent core 42
need not have an absorbent capacity much greater than the total
amount of liquid anticipated to be absorbed. The absorbent core

42 is generally compressible, conformable, and non-irritating to

the user’s skin,

The absorbent core 42 can comprise any material used in the
art for such purpose. Non-limiting examples include natural
materials such as comminuted wood pulp which is generally referred
to as airfelt, creped cellulose wadding, hydrogel-forming polymer
gelling agents, modified cross-linked cellulose fibers (such as
those described in U.S. Patent 5,217,445 issued to Young, et al.
on June 8, 1993), capillary channel fibers (that is, fibers having
intra-fiber capillary channels such as those described in U.S.
Patent 5,200,248 issued to Thompson, et al. on April 6, 1993),
absorbent foams, absorbent sponges, synthetic staple fibers,
polymeric fibers, peat moss, or any equivalent material or
combinations of materials. |

This is the replacement sheet
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approximately in the central region 32 of the sanitary napkin 20. The |ess
extensi bl e el enent 216 deflects in response to stretching of the rest of
the sanitary napkin (and preferably lifts to provide inproved body
contact). The |l ess extensible elenent 216 can generally be any type of
conponent that is less extensible than at3| east sone of the other parts of
the main body portion 21 of the sanitary napkin 20. (These other parts of

the sanitary napkip.r r e _payr f n I.n other ,than the | ess
extensi bl e barri e;rgg $&gyn%55’$l é??‘gpe?a@tr_egﬁoy1¥§%3t ?‘?ﬁ“@"'?n&‘égeﬁ&éﬁt Ib§ of the
| ess ext ensi brefesredetn as Tabsarbert esaldirg mageeiadstnor 21kipprabsbebant| at i vel y

| next ensi bl e. miferahfier. ePPGHEPRNGE11{ngCabdts §)é %kblﬁa@h%n&%@y have a
degree of exten5|bllltéE The 1555 ext énsi bl e el enent. 216 %f a body-facing
side 216A, a YPPherRptichciwigh sl YIS gich, a5 an3tess or oathiery8eda 1 1auifiss 216C,

and a pair of ievibeedges 1246ds It therebyt dom dlydtdyelkessinexhsnmamer, el enent

216 is prefer AT g 0 I ] r | cur, when
inmardly-orieﬁp%ﬁdFdﬁggg%&%gngyésgﬁ%gg'd&%ﬁ%qué %%g%hégp§8§¢¥§8 and
| ongi t udi nal Beifesbp1dhe ofpol yreries gedkingnsigent, thereby providing the

articles herein with enhanced absorbent capacity and/or improved
liquid retention performance. The polymeric gelling agent which
is employed in the absorbent core 42 will generally comprise
particles 41 of a substantially water-insoluble, slightly
cross-linked, partially neutralized, hydrogel-forming polymer
material. The polymeric gelling agent can be in any form, such as
in the form of pellets, flakes, or fibers.

In one preferred embodiment shown in Figure 2, the absorbent
core 42 is a laminate. The laminate is comprised of a layer of
superabsorbent polymer material, such as in the form of particles
41, disposed between two air-laid tissues, first and second tissue
layers (or “upper® and "lower* tissue 1layers) 43 and 47,
respectively. The first and second tissue layers 43 and a7
provide containment of the superabsorbent polymer material,‘
improve lateral wicking of the absorbed exudates throughout the_
absorbent core 42 and provide a degree of absorbency. The tissue
layers 43 and 47 can be comprised of a single tissue web which is
folded with the superabsorbent material particies 41 between, or
two separate sheets of the same (or different) tissue.

A suitable laminate is a superabsorbent laminate known as
WATER-LOCK L-535 available from the Grain Processing Corporation
of Muscatine, Iowa (WATER-LOCK registered TM by Grain Processing
Corporation). Such superabsorbent laminates are disclosed in U.S.
Patent 4,467,012, issued to Pedersen et al. on August 21, 1984,
U.S. Patent 4,260,443, issued to Lindsay et al. on April 7, 1981,
and U.S. Patent 4,578,068 issued to Kramer, et al. on March 25,
1986. The laminate absorbent core 42 can be made extensible by
cutting or slitting the same. Figure 1 shows that the absorbent
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el enent . The | ess extensi ble el ement 216 should preferably not
col l apse inward (i.e., "squash" |ike a sponge) w thout providing any
z-direction |ift in response to the |ateral conpressive forces exerted on
the sanitary napkin 20 during use. The | ess extensible elenment 216 can be

in the formof a |layer of material, or Ifn some other suitable form The
| ess extensible elenent 216 will preferably maintain sufficient rigidity
when it

. r , t h be t
by body exuéates) fegngg'g&eng;b é‘c'ce'Jld)Ed ?E%vfG ‘S;'ﬂr&rﬁbe1vsyernaia(1)£§9 om any
sui tabl e mat épra\ierab’he oMt dits intivparer)bon dpﬂgwtﬂmwﬂbpétenamiausor bent ,

but rigid enough to bow or buckle. The |ess extensible elenment 216 may be
made from many of

ARV IC R 5 KA R M e O

subj ect ed tobenpage ontessipdechy amkingigthe same from tissue paper having
between 20% and 200% stretch (i.e., capable of extending to an
extended dimension that is between about 1.2 and 3 times its
unextended dimension). Such tissue sheets can be made by a number
of processes. The tissue paper may in one embodiment, be
conventionally creped tissue. For example, the tissue paper may
be a BOUNTY tissue that is taken directly after it has been creped
off of a Yankee dryer before any crepe is pulled out of the
tissue. - A process for making such a tissue is described in U.S.
Patent 5,098,522 issued to Smurkoski, et al. on March 24, 1992.

The longitudinal and end edges 22 and 24 of the sanitary
napkin 20 are preferably sealed to prevent the wicking and
expuision of liquid or liquid-containing superabsorbent material
from the napkin when it is extended. Alternatively, the edges 42C
and 42D of the absorbent core 42 may be sealed rather than sealing
the edges of the entire sanitary napkin. The edges of the core 42
may, for example, be wrapped or covered by a tissue layer. In )
other alternative embodiments, the edges of the tissue may be
folded, or otherwise manipulated to prevent the wicking and
expulsion of liquid or liquid-containing superabsorbent material
particies 41 from the core 42. All permanent seals around the
perimeter of the sanitary napkin 20 should not break upon
lengthening (i.e., any seal is intended to remain for the duration
of the use of the sanitary napkin.)

The backsheet 40 prevents the exudates absorbed and contained
in the absorbent core 42 from wetting articles which contact the
sanitary napkin 20 such as pants, pajamas and undergarments. The
backsheet 40 is impervious to liquids (e.g., menses and/or urine).

AN s e N aeinar Sfi )
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rolling, pleating, corrugating, or slitting) to provide the material wth
extensibility. Figs. 1-3 shown an enbodinent in which the |ess
extensible elenment 216 conprises an wunslit superabsorbent | am nate.
The less extensible elenent 216 is eferably al so designed to provide
for buckling such as by folding it to cregate a nedi al

|l ongitudinally-oriented fold line in the sane. The | ess extensi bl e el enent

216 Ry be i TR aBkaRed 90 bAReRlnlnCoRiZed 2 A0CldekibiBl apRuly fitting.

snuggly agai nst the surround ng onent's sanitary apki n
In the enbodiMPERYIM§OMRterialFi gs. 1-3, the | ess extensible el ement 216 |s

affixed at a single point 230 on each of its Iongitudinal side edges When
ated, the central regio napki n

the sanitary napkt %? %51 g
narrows. This caublfs DARESHeEL (40 JRY cqmprise, IeﬁgYﬁ" QIG"?'B“’PS%'\'N"BF”HG&I e and
forma ridge poigmesicovfiilinn sichs as4tbermop)asilion§itnise ofomgi yatliyteme oenterline
L of the San'ﬁﬁfyxréb@ﬁbh@ 2Qr IBﬁponi‘{é' RaBerd418hQyey | ’ls':'agsﬁﬂn ;'-;:?]&Qﬁm” S€
narrow strips o materi al. _that e{ a¥ t he, topsheet barriers
44 are nonwoven material. Preferab y, the backshe 40 is a po]yethylene
' film having a thickness of from about 0.012 mm (0.5 mil) to about
0.0581 mm (2.0 mils). Exemplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Chic, under the
designation P18-0401 and by Tredegar Film Products of Terre Haute,

Indiana, under the designation XP-39385.

The backsheet 40 is preferably embossed and/or matte finished
to provide a more clothlike appearance. Further, the backsheet 40
may permit vapors to escape from the absorbent core 42 (i.e., the
backsheet 40 may be breathable) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., such as with the panti1inef
devices described herein.

The backsheet 40 can be made extensible by performing a
mechanical operation, such as pleating, corrugating, or ring_
rolling the backsheet material. Preferably, however, the
backsheet 40 is made extensible by forming it from an elastomeric
film such as the film described in U.S. Patent 4,476,180 issued to
Wnuk on October 9, 1984. Such a film is obtained from Exxon
Chemical Company of Lake Zurich, IL as Exxon film EXX-500
(formerly EXX-7).

Another particularly preferred extensible backsheet 40 is an
extensible adhesive film Formula #198-338 manufactured by the
Findley Adhesives Company of Wauwatosa, Wisconsin. The Findley
adhesive film is a liquid impervious film capable of extending 200
- 300%. The Findley adhesive film is preferred because it is
also elastically extensible. The backsheet 40 may comprise
extensible laminate structures comprising two or more layers. For
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preferably placed at |east along the |ongitudinal side edges 22 of the
sanitary napkin. The strips 44 each have an outwardly facing side 44A an
inwardly facing side 44B, a pair of edges conprising inner. edges 44C , and
outer edges 44C ', and a pair of ends 44D,  The outer edges 44C' are
di sposed farther away from the 18 I&tersection of the | ongi t udi na
and transverse centerlines of the sanitary napkln than the inner edges

44C . The prox g r fSegurin t he outer
cdges 440 " anaen@ifmaksidl 8 chh TolpAish A Taibiacd) riged afng loner

perimeter 26 o? trh@ iexni adheyiveafidilm. thathem mneereddges batiC sidest by siri ps
are unsecur ed éﬂehbﬁikomﬁmnbe&ébee&tbﬁ %'ﬂdse%ié i%ﬁe”ﬁhﬁ”' geform

h
RS RN ek sl W Bl S
barriers 44 wtls.oRditent c5@0%, 906G ssubdaio Wntmwaﬂﬁﬁ‘ PMeEn view
configuration as
The sanitary napkin 20 is also provided with an optional less
extensible element 216 positioned between the topsheet 38 and the
absorbent core 42. The less extensible element 216 is located
approximately in the central region 32 of the sanitary napkin 20.
The less extensible element 216 deflects in response to stretching
of the rest of the sanitary napkin (and preferably lifts to-
provide improved body contact).

J

The less extensible element 216 can generally be any type of
component that is less extensible than at least some of the other
parts of the main body portion 21 of the sanitary napkin 20.
(These other parts of the sanitary napkin refers to those parts of
the napkin other than the less extensible barriers. The barriers
preferably function independently of the less extensible element.)
The less extensible element 216 may be relatively inextensible.
In other embodiments, the less extensible element may have ;‘
degree of extensibility.

The less extensible element 216 has a body-facing side 216A,
a garment-facing side 216B, a pair of longitudinal edges 216C, and
a pair of end edges 216D. The structure of the less extensible
element 216 is preferably rigid enough to allow bowing or buckling
to occur when inwardly-oriented lateral compressive forces are
applied to the longitudinal edges 216C of the less extensible
element. The less extensible element 216 should preferably
not collapse inward (i.e., "squash™ 1like a sponge) without
providing any z-direction 1ift in response to the lateral
compressive forces exerted on the sanitary napkin 20 during use.
The less extensible element 216 can be in the form of a layer of
material, or in some other suitable form. The less extensible
element 216 will preferably maintain sufficient rigidity when it
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the edges 22 and 24 of the sanitary napkin. The outer edges 44C ' are
flush with these side edges. The inner edges 44C extend inward to
slightly over the absorbent core. The barriers 44 are joined to the
topsheet 38 by a barrier seal 92 which if preferably |iquid inpervious.
The barrier seal 92 can be any suitable pe of attachnent neans
described-herein Preferably the barrier seal 92 conprises either an

adhesi ve or h S li;ed Xi gt e he sane
configurati on as dré( asrprgt earfqg;e)ar’n% usegp{o s"ergc?urg%tcheeatso&h@@f’y and
backsheet (de@%ﬂﬁbﬁﬂ belomb The barriers 44 shown in Figs. 1 and 2 have
nerely one preferred construction. There are nunerous possi bl e vari ations
of size and shape_of .the barri and . t nanner L.oining the barriers
to the sanitary n&pkilRSS e‘\‘ﬁ%”sﬂ {"r edpment ;016 may @x‘& | Erom, anymikhtabag ger in
_other enbodi matesjalsuclhamater tilf Shewddt beyms of lextibe,bantd absbrigdngs | i ke

he. abosr bent o (181% g 2 SBE, o ORI &7 T oTbes Qe e 0L badie C0es

of the absor bt mavtbm@de from n@ma nf ethet hé“lSal*-b’P%fr Pfrabsrdepboiawd at a
pr oxi mal materials specified herein. These core materials, however,

preferably should not be subjected to ény process (such as ring
rolling, pleating, corrugating, or slitting) to provide the
material with extensibility. Figs. 1-3 shown an embodiment in
which the less extensible element 216 comprises an unslit
superabsorbent laminate. The less extensible element 216 is
preferably also designed to provide for buckling such as by
folding it to create a medial longitudinally-oriented fold line in
the same. )

The less extensible element 216 may be simply placed on top
of the core 42 and held in place by fitting snuggly against the
surrounding components of the sanitary napkin 20. In the
embodiment shown in Figs. 1-3, the less extensible element 216 is

affixed at a single point 230 on each of its longitudinal side“
edges.

When the sanitary napkin 20 is elongated, the central region
32 of the napkin narrows. This causes the less extensible element
216 to bow or buckle and form a ridge 218 (shown in Figs. 4 and 5)
along the longitudinal centerline L of the sanitary napkin 20.

The barriers 44 shown in Figs. 1-5 comprise narrow strips of
material that overlay the topsheet 38. The barriers 44 are
preferably placed at least along the longitudinal side edges 22 of
the sanitary napkin. The strips 44 each have an outwardly facing
side 44A, an inwardly facing side 44B, a pair of edges comprising
inner edges 44C’, and outer edges 44C’’, and a pair of ends 440.
The outer edges 44C’'’ are disposed farther away from the

Trde s tng randnosmeg? she
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. edge that is spaced inward fromthe edges of the absorbent article. The
barriers may also, in less preferred enbodi nents, have distal edges that
are joined to the sanitary napkin at some points between the ends of the
barriers. O her enbodi nments are al so pgzsible. 19 The barriers 44 can
conprise any suitable liquid inpervious liquid resistant material . The
barriers are less extensible than the conponent (such as the topsheet 38)

to which they igterse n : ' f es, The _
barriers can ‘ be rElafjftﬁ‘ih\g,/glt)P'é ﬂﬁ' i%%ﬁng?bﬁgﬁamééggaﬁﬁngél nes t°_|§e{]"ebar riers
can be ext ensPABI@TELAaRKAB Sthatdssinmes ed9gm 446¢E- conponent to which they are

attached. In the preferred embodi ment shown in Figs. 1-3, the barriers .
IR T T R S e TR S AR
outer edges 44C’’ and ends 44D of the strips to the topsheet 38
along the perimeter 26 of the sanitary napkin. The inner edges
44C’ of the strips are unsecured to the topsheet between the ends
44D of the strips to form free distal edges of the barriers.
Figs. 1 and 2 show a preferred manner of Joining the barriers 44
to the topsheet 38. The embodiment shown has barriers 44 with
outer edges 44C’’ that have the same plan view configuration as
the edges 22 and 24 of the sanitary napkin. The outer edges
44C’’ are flush with these side edges. The inner edges 44C’
extend inward to slightly over the absorbent core.

The barriers 44 are joined to the topsheet 38 by a barrier
seal 92 which is preferably liquid impervious. The barrier seal
92 can be any suitable type of attachment means described herein.
Preferably, the barrier seal 92 comprises either an adhesive or
heat seal that is applied in approximately the same configuration

as the perimeter seam 90 used to secure the topsheet and backsheet
(described below).

The barriers 44 shown in Figs. 1 and 2 have merely -one
preferred construction. There are numerous possible variations of
size and shape of the barriers, and the manner of joining the
barriers to the sanitary napkin. The barriers can, for example,
be much larger in other embodiments, such as in different types of
absorbent articles like diapers. The barriers need not be in the
same configuration as the edges of the abosrbent articie, nor do
they need to be joined flush with the edges of the absorbent
article. For example, the barriers may be joined at a proximal
edge that is spaced inward from the edges of the absorbent
article. The barriers may also, in less preferred embodiments,
have distal edges that are joined to the sanitary napkin at some
points between the ends of the barriers. Other embodiments are
also possible.
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. to Whuk on April 16, 1991. One such filmis elastoneric film EXX-500
(formerly EXX-7) obtained from Exxon Chem cal Conpany of Lake Zurich, IL.
In a particularly preferred enbodinment, the barriers 44 conprise strips
of such a film 144 that are provided with soft body-facing surfaces to :
provi de increased confort for the wearer.l19 Figure 2 shows an exanpl e where
the strips of film 144 have a soft, preferably highly hydrophobic, nonwoven
material 146 | am eg to their outmardly facing sides. In a particularly
preferred enbodi nﬁf ierardds CAP pePmpRise. apy suiisabte fligeid dhpargislze end

edges of the saniiquig mapkstlang ondterfaibar theriarad é¥ig afrE'el t'eEz?erB%fbe”Eter of
the sanitary %EK ﬁ] Fgo f)l FS ﬁll ongH{ h% si.de asg es can be
attached to eac viyé & faBtheehap3) ?° d‘lhé) dhenearentire
peri phery, or atth%‘iﬁeﬁaynw utfwttmhedppl‘ﬁleé fbegesi.er The f baatieP cdm pe he

fol lowing manegs f tar ungtr the strlps 44
'3y flat aga nsg t1vel)|' 1n£ﬂ%n§ﬁﬂ'e )ﬁlgﬂ‘?\lﬁi e'hz r{ﬂe eéé?%”ﬁa

stretched, il e esspcﬁ*t‘?'&ﬁig]eo\?ha“t ke %Q"\Ppb@t 44 w't:lhthnghaey from a
flat di sposi t iaoe itdtadtemre upright disposition and forminwar.dly-facing

In the preferred embodiment shown in Figs. 1-3, the barriers
comprise an extensible, preferably elastically extensible film
such as a film made in accordance to U.S. Patent 4,476,180 issued
to Wnuk on April 16, 1991. One such film 1is elastomeric film
EXX-500 (formerly EXX-7) obtained from Exxon Chemical Company of
Lake Zurich, IL. In a particularly preferred embodiment, the
barriers 44 comprise strips of such a film 144 that are provided
with soft body-facing surfaces to provide increased comfort for
the wearer. I-.1gure 2 shows an example where the strips of film
144 have a soft, preferably highly hydrophobic, nonwoven matema]
146 laminated to their outwardly-facing sides.

In a particularly preferred embodiment, similar strips can..
also be affixed along the end edges of the sanitary napkin to form
barriers along the entire perimeter of the sanitary napkin. The
strips along the side and end edges can be attached to each other
to provide a continuous barrier around the entire periphery, or

‘they may be unattached.

The barriers function in the following manner. If the
sanitary napkin is unstretched, the strips 44 lay flat against the
topsheet 38. When the sanitary napkin 1is stretched, the
unattached portions of the strips 44 change from a flat
disposition to a more upright disposition and form inwardly-facing
lips (or gaskets) along the longitudinal edges of the sanitary
napkin which serve as barriers to the flow of liquids across the
topsheet. The raising of the strips is due to the different
amounts the attached and unattached edges of the barrier strips
extend. Preferably, as shown in Fig. 5, the barriers and the edge
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| i ps (or gaskets) along the |ongitudi nal edges of the sanitary napkin which
serve as barriers to the flow of liquids across the topsheet. The

raising of the strips is due to the different amounts the attached and
unattached edges of the barrier strips gtend. Preferably, as shown in Fig.
5, the barriers and the edge 20 of t sanitary napkin both curl up to
formlips and provide a "U'-shaped barrier structure al ong the edge of the

napkin. The G@Wesrama% Ek';ﬂuﬁaﬂéttharcﬁrﬂadiﬂ“t@ %ﬁprv geda@do .
topsheet, bagksheet, ‘and”absorbent core, etc. secu ed together in

any suitabl e Harﬁ’?é?eq BAFTigr| thrdcture along: theye ant“SO"QR.’r‘%xt end. In the

preferred enbodi nent shown in Figure 1, the conponents of the sanitary
extend outvar d baforconeadrso8E B SaParkoFaddfc d65er a8 WA one of
t he edges of t?P@esbpsh%Cé‘tSh% t [vad é&%@héﬂbutmr’debesl)on@nttbe édg'emdof t he
core 38 together in any suitable manner that allows the sanitary napkin 20

to extend. In the preferred embodiment shown in Figure 1, the

components of the sanitary napkin 20 are sized so that the edges

of the topsheet 38 and backsheet 40 extend outward beyond the

edges of the absorbent core 42. The portions of the edges of the

topsheet 38 that extend outward beyond the edges of the core 38

are secured to the corresponding portions of the backsheet 40. As

shown in Figure 1, the topsheet 38 is preferably secured to

backsheet 40 along liquid impervious seam 90. The seam 90 can be

formed by any means commonly used in the art for this purpose, and

is preferably formed by adhering the topshéet 38 to the adhesive

of the backsheet.

It has been found that such a construction adequately secures
the components of the sanitary napkin without securing the faces
of the adjacent components to each other. Although, as noted
above, it is often preferred to secure some of the components at
their faces, as well.

The above is 2 preferred embodiment for ease of construction.
(Other means of uniting the various components can be used.) For
instance, the present invention also includes so-called "tube"
products. In these products, a liquid pervzous cover material
(such as topsheet material) can be wrapped completely around the
absorbent core and the backsheet, and then the components can be
secured together. In alternative arrangements, the topsheet could
be wrapped around the core, and the wrapped core could be placed
on and secured to the backsheet.

Figure 3 shows that the garment surface 20B of the sanitary
napkin may be provided with a fastener, such as pressure sensitive
adhesive 50, to secure the sanitary napkin 20 to the crotch of a
ha ronkstamert shoet
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are secured to the correspondi ng portions of the backsheet 40. As shown in
Figure 1, the topsheet 38 is preferably secured to backsheet 40 al ong

| i quid inpervious seam 90. The seam 90 can be fornmed by any nmeans conmonly
used in the art for this purpose, and is preferably fornmed by adhering the
t opsheet 38 to the adhesive of the backs t. It has been found that such a
constructi on adequately secures the conponents of the sanitary napkin

wi t hout securlmtyhe fages a?ﬁestnb@ ffaq; acbeént aﬁgﬂ'%gne%s o{ﬁreagt}, %,l??h

Al t hough, as noted above, ecure sone o
conponents at $MEJuREiens. aJheeladhesing ébé‘}ﬁé‘erssé ra8f e eextenvddenent for

easg ;)f I:const r ineiktensib(&X her 1ﬂ9@dih$ pef agpiiied N tthet VeimeOpSrtaoRPJFERhe can be
use or inst

orodusto 1 rPEREEL P feresle And Se siTadof o srEensibler fal (such as
t opsheet naterlal) can be w apped conpl etely around the absorbent core and
o eraat oo ar apthuahe "ERESTROCSLL gl g oo SRR el
and t he Wappeippggq(gnaégw Ghbéaypa@@gnts as the samtary napkin as set forth
in Table 1. Suitable extensible adhesives include extensible
adhesives, per se, and extensible adhesive/barrier film
combinations. Any extensible adhesives known in the art can be
used. Suitable extensible adhesive/barrier film combinations
include, but are not 1imited to non-extensible adhesive used on an
extensible barrier film material; elastically stretchable adhesive
films such as Findley adhesive 198-338; or spray adhesives such as
3M adhesive 1442 on a low modulus elastic film.

Suitable inextensible adhesives may be those adhesives
specified as 0.6 mil pass available from Century Adhesive as
product number A305-4, or from Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohio, and Fuller H-2238ZP manufactured by
the H.B. Fuller Co. Suitable inextensible adhesive fasteners are
described in greater detail in U.S. Patent 4,917,697. i

The adhesive fastener 50 is preferably covered with a release
liner (or cover strip) 52. Any commercially available release
liner can be used. In one preferred embodiment, the release liner
can be replaced by a wrapper that provides both an individually
packaged sanitary napkin and a container for disposing the
sanitary napkin after use, such as is described in U.S. Patent
4,556,146 issued to Swanson, et al. on December 3, 1985.

The fasteners have be 1initially described in terms of
adhesives for -simplicity of description. The types of fasteners
are not Tlimited to adhesives, however. Preferred fasteners
include but are not limited to adhesive fastening means, such as
pressure sensitive adhesives, mechanical fasteners and
combinations of adhesives and mechanical fasteners. The sanitary
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. on and secured to the backsheet. Figure 3 shows that the garnent surface
20B of the sanitary napkin may be provided with a fastener, such as
pressure sensitive adhesive 50, to secure the sanitary napkin 20 to the

crotch of a 21 panty. The adhesive can be applied in other
sui tabl e configurations. The adhesive?? fastener 50 can be

extensible, inextensible, or it can be applied so that sone porhlonsdﬁf t he
pattern are [ d r S n t he adhesive
is extensi bleﬁqﬁ% '@ af%)f bﬁa‘{)%ylijcPecj g{r!‘dgggl Pg Qe?%énga%rﬁ?munts as

the sanitary H@pkln as set forth in Table 1. SU|tabIe extensible
adhesi ves include extensible adhesives, per se, and ext ensi bl e

adhesi ve/ barri er f|| conbi nation t ensi bl e adhesi ves known in the
art can be used. 'hesf ﬁé’ﬂ'l‘%g Eé?('{“@ﬁs?‘mtée‘ydgﬁ'é%fir%?%éh?iFE'ﬁCt‘fCiel?ﬁ the
conbi nati ons prnesentde inverttianec ndke | ifal towdnd O ERamplext eivwebdrg afheqpyve used

on.an intended to limit the scope of the absorbent articles encompassed
herein.

EXAMPLE

The components of the sanitary napkin are obtéined. The
topsheet 38 is made in accordance with U.S. patent 4,463,045 and
ring rolled to provide it with extensibility. A superabsorbent
material containment layer is obtained in the form of a single ply
of BOUNTY tissue taken from the Yankee dryer without removal of
the crepe. The core is an absorbent gelling material (AGM)
Taminate which is slitted over its entire length for longitudinal
extensibility. The backsheet is a laminate of Findley 198-338
adhesive and a nonwoven fabric. The nonwoven fabric is Celanese
nonwoven fabric t-138 obtained from Veratec of Walpole,
Massachusetts. The nonwoven material is laminated to the Findley .
adhesive film so that the laminate will stretch in the
longitudinal direction (which will be perpendicular to the
orientation of the fibers in the nonwoven). The nonwoven material
will be on the outside of the finished product.

The assembly of the product is as follows. Cut the ring
rolled topsheet to size. Bond the creped BOUNTY tissue to the
topsheet by applying Findley H2031 adhesive to the topsheet in
spiral pattern at 0.005 g/in2. Cover the end regions of the
garment-facing side of the core with pieces of . creped BOUNTY
tissue. Place the absorbent core on top of the backsheet. Place
a2 1/2" x 2 5/8 piece of unslit AGM laminate over the center
regioh of the body-facing side of the core. Adhere the piece of
AGM laminate at the center of its longitudinal edges to the edges
of the backsheet with adhesive. Place the topsheet and creped
tissue laminate over the core. Secure the components and smooth
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_extensible barrier filmmterial;
such as Findl ey adhesive 198-338;

el astically stretchabl e adhesive filns
or spray adhesives such as 3M adhesi ve

1442 on a |l ow nodulus elastic film Suitable inextensible adhesives my

be those

adhesi ves specified as 0.6 m |

Adhesi ve as product nunber A305-4, or from Anchor Continental, Inc.,
Sigma Division, of Covington, Chio, and Fuller H 2238ZP manuf act ured
H B. Fuller Coat thei tedpésr i ReXl ethei kligesadivesent flastedgess arém dmschebed in

d I
o erorabl y covilRl SAPR" 5 b2 ek e el (Roodl 'V'f;gé 336l g o

comrerci al |y apdf bibs heas| é%?desplfrf@ﬁi then dpstals edge |ext
theg sﬁh@@sﬁzv}ak@efheciﬂnﬁ@‘ P A6 CEbrRY i Ch@PRArokdidt coRteyl des

enbodi nent ,

or &y @P’F'écthe

bot h i vi Gaal < : ; ; @
tﬁe sgzllgr;vkg%ﬁlﬂy%?%%Fa @H% argtqggdggggpbgﬁi%ﬁguﬁgnaééﬁgaq | sposi ng

4,556, 146 i ssukmhityo thaveiud der; Htt 2238 pantypcfastiremg3adiie38e (PhA) fathesiver s have
be initially d?&%ﬂebsgrﬁéﬁttﬁn g {u#gfhe?fv%ﬁefﬂc?dﬁémd Gl Eﬁn‘%ﬁ ‘?ﬁsﬁ{e'

The types of fastene
f aspatfers shown in Fig. 3. Spray the topsheet with 0. 01 grams

Preferred

S are

Pegosperse 200ML surfactant available from Lonza, Inc.
Williamsport, Pa.

While a preferred sanitary napkin has been described,
numerous other sanitary napkin embodiments are disclosed in the
literature. The sanitary napkin could be provided with some or
all of the components or features described therein. The sanitary
napkin 20 may, for example, also be provided with a pair of flaps;
each of which are adjacent to and extend 1atera11y outward from a
side edge of the ma1n body portion of the sanitary napkin. (The
maine body portion 1s the portion of the sanitary napkin without
the flaps.) A number of sanitary napkins having flaps suitable or

adaptable for use with the sanitary napkin 20 of the present.

invention are known. Such flaps are disclosed in U.S. Patent
4,285,343 entitled "Sanitary Napkin", issued to McNair on August

25, 1981; U.S. Patent 4,589,876 entitled "Sanitary Napkin®, issueé.

to Van Tilburg on May 20, 1986; U.S. Patent 4,608,047 entitled
“Sanitary Napkin Attachment Means", issued to Mattingly on August
26, 1986; U.S. Patent 4,687,478 entitled “Shaped Sanitary Napkin
With Flaps", issued to Van Tilburg on August 18, 1987; and in
Reexamination Patent Bl 4,589,876 issued April 27, 1993. Some
particularly preferred types of flaps are described in the
following U.S. Patent Applications: Serial No. 07/769,891
entitled "Absorbent Article Having Flaps and Zones of Differential
Extensibility" filed in the name of Lavash, et al. on October 1,
1991 (PCT Publication No. WO 93/06805, published April 15, 1993);
and in Serial No. 07/906,593 entitled "Absorbent Article Having
Unitary Release Material® filed in the name of Lavash, et al. and
Serial No. 07/906,629 entitled "Absorbent Article Having Tucked
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.include but are not linmted to adhesive fastening means, such as pressure

sensitive adhesi ves, mechani cal fasteners and conbi nati ons of
adhesi ves and nechani cal fasteners. The sanitary 22 napkin may al so be
provided with optional polyethylene end guards 140. The foll ow ng Exanpl e
further illustrates the practice of the present invention. The

followng Exanple, however, s not intended to limt the scope of the
absorbent articles enconpassed herein. EXARPLE The conponents of the
sanitary napkin are obtained. The topsheet 38 is nade in accordance with

U S patent 4,4 045 dring rolled to provide it with extensibility. A
super absor bent ﬁ%@r gﬁq%ﬁfagfﬁ@‘ﬁﬂ‘e I%fy@rsg?@"oﬁf athedbrth tfhided olupe 030.a

single ply of BOBMILY tissue taken fromthe Yankee dryer w thout renoval of

Further, it should also be understood PCT Publication Nos. WO
93/01785 and WO 93/01786 and all the test methods set forth
therein are incorported by reference herein. In this regard, the
procedure for measuring the longitudinal extensibility of a one
inch (2.5 cm) strip can be modified by cutting the strip not only
through the 1longitudinal centerline, but parallel to the
longitudinal centerline so that the entire width of the sample
contains at least one of the absorbent components of the absorbent
article. The sample should not be cut so close to the
Tongitudinal side edges of the absorbent article, however, that it
contains any side elastic features. If any of the samples thus
measured are within the range set forth in the claims, then the
absorbent article falls within the scope of the claims.

The terms “panty Tiner" or *pantiliner® refer to absorbent
articles that are less bulky than sanitary napkins which are
generally worn by women between their menstrual periods. ‘An
example of an absorbent article in the form of a pantiliner is
disclosed in U.S. Patent 4,738,676 entitled "Pantiliner" issued to
Osborn on April 19, 1988. '

The term "incontinence article" refers to pads, undergarments
(pads held in place by a suspension system of same type, such as a
belt, or the like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the like,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided with
the components described herein are disclosed in U.S. Patent
4,253,461 issued to Strickland, et al. on March 3, 1981; U.S.
Patents 4,597,760 and 4,597,761 issued to Buell; the
above-mentioned U.S. Patent 4,704,115; U.S. Patent 4,909,802
issued to Ahr, et al.; U.S. Patent 4,964,860 issued to Gipson, et
al. on October 23, 1990; and in U.S. Patent Application Serial

Numbers 07/637,090 and 07/637,571 filed respectively by Noel, et
This is the replacement sheet
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.the crepe. The core is an absorbent gelling material (AGVY
| am nate which is slitted over its entire |length for |ongitudinal

extensibility. The backsheet 1is a |lam nate of Findley 198-338 adhesive
and a nonwoven fabric. The nonwoven fabric is Cel anese nonwoven fabric
t-138 obt ai ned from Veratec of \Wal pol e, Massachusetts. The nonwoven
material is lamnated to the Findl ey adhesi%? film so that the

| am nate wll stretch in the longitudihal direction (which wll be
perpendicular to the orientation of the fibers in the nonwoven). The

nonwoven mat eri aly .Wg.'.d FRSsEN efthg OUhSidhGary 3, h?9h9fli PbENBb PIREHA Nos NRO
assenbly of the product 1s as follows. Cut,g e rin rol |l ed topsheet to
size. Bond the3%/1 &8 apbQTI2/41183) e DOt PHRI ksHpd W ¥93(§y W yi ng Findl ey
H2031 adhesive to the topsheet in spiral pattern at 0.005 g/in[err].
Cover the end regiops of th r nent - f.aci i de.of th L L h.pieces
of creped BOUNTY ti s@lfe.f%c‘ﬁ ¢ eg€?1é’r§5§'btr b‘é’R?"t§8Ee1sor9"t 8€s°%8£rﬁhgrhhcélg§heet.
Place a 2 1/2" xtmat5i® pgnbtersledf taibel varnAGV thentrrtch tagipn tdfe themearen’agi on
of the body-faci giyepisimeRts ! NHokeNer, thENFERUrBE BF SO HrettM | AVeRAlR Al
the center of its ongll tudi nal  edges tg t he edqes ) .
‘could dlso be used in absorbent articles such as diapers. Diapers
are absorbent articles worn by infants and incontinent persons
that are fastened about the waist of the wearer. Suitable diapers
that can be provided with the components described herein are
disclosed in U.S. Patent 3,860,003 issued to Buell on January 14,
1975, and U.S. Patent 5,151,092 issued to Buell, et al. on

September 29, 1992.

The disclosures of all patents, patent applications (and any
patents which issue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned
throughout this patent application are hereby incorporated by
reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach-or
disclose the present invention. It is also expressly not admitted
that any. of the commercially available materials or products
described herein teach or disclose the present invention.

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 departing from the spirit and scope of the
invention.

This is the raplacemem sheset

Dazer 13 SEP 1996



-of the backsheet w th adhesive. Pl ace the topsheet and creped tissue

| am nate over the -core.. ___Secure the conponents and snooth 23 at the
edges. Roll the eﬂges to seal the edges. Trimto the final shape. Adhere
a pi ece of EX-500 & eﬂﬁBEEemReﬁgggs of the pad by a heat seal so that
the distal edge exte the topsheet toward the center of the
core in the narrowes n of the pad and 5 mm at the w dest end
regi ons of the pad. Apply t er HL 22386pant y- fastenlng adhesive (PFA)
adhesive to the garnent- faC|ng surface of the product-in:aspiralzir
pattern shown in Fig. 3. Spray the topsheet With 0{:01 granms P gosperse

200M surfactaﬁtgﬁ .available  from Lonza, I'hc: “Wtiamspert., | Pa.
VWiile a prefer 1s'napkin has been described, nunerous other
sani tary napkin enbodi nents are disclosed in the literature. The sanitary

napki n coul d be prOV|ded wi th sone or
An absorbent article having a longitudinal centerline

extending in a longitudinai direction, a transverse
centerline extending in a transverse direction, a pair of
longitudinal side edges and a pair of end edges which form
the periphery of the absorbent article, said absorbent
article.comprising:

a liquid pervious topsheet;
a liquid impervipus backsheet joined to said topsheet;

an absorbent core positioned between said topsheet and said
backsheet; and

a barrier adjacent at least one of the longitudinal side
edges of the absorbent article, said barrier having an inner
edge, an outer edge, and a pair of ends, wherein said outer
edge and ends of said barrier is joined to said topsheet and
at least a portion of said inner edges of said barrier being
unattached to said topsheet between said ends; and wherein

at least said topsheet is extensible and said barrier is less
extensible than said topsheet so that upon extension of said
topsheet, said barrier moves to a more upright disposition to
form a 1ip that serves as a barrier to the flow of liquids.

2. The absorbent article of Claim 1 wherein said topsheet is
extensible in the longitudinal direction.

3. The absorbent article of Claim 1 having two barriers, one
adjacent each longitudinal side edge.

4. The absorbent article of Claim 1 wherein said barrier
overlies said topsheet. Tris ie the rasssemanm shost
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all of the conponents or features described therein. The sanitary napkin 20
may, for exanple, alse be provi-ded-wi-th a pair of flaps, each of which are
adj acent to and e eraII outmard froma side edge of the main body
portion of the sa mai n, body porti-en-i-s-—-the; portion of
the sanitary napkln H'ﬂ aps ) A nunber of sanitary - hsﬂhaV|ng
flaps suitable or ad e wth the sanltary napkrn 2®?df t hej
present invention are known. Such flaps 2re disclosed”in U's. "~ Patenf
4,285,343 entitled "Sanitary Napkin", issued to McNair on August 25, 1981;
U S. Patent 4,589,876 entitled "Sanitary Napkin", issued to Van Tilburg on
May 20, 1986; USS. Pheeahsorbeus amwclenp%/ tqléclm"tsamerwy siih Iagksheedc ante nt
Means", issued to Maflii "dbsyriint/ tdrdsire?@1sol @kbensibte. Patent 4,687,478
entitled "Shaped Sanitary Napkin Wth Flaps", issued to Van TiIburg on
August 18, 1987; and in Reexam nation Patent Bl 4,589, 876 issued April 27,
1993. Sone par t6i.cul el sbsorbdérdr aetticl ¢ pfsChiimf 3 Austhere compdsided barride
following U S  Pat cat iyaQs rial No. 07/769,891 entitled
"Absorbent Article I—ag\%%%]ﬁg%gsagn BZeo"r‘liegdgo%?'[)i fferential Extensibility"
filed in the nane of Lavash, et al. on Cctober 1,

7. The absorbent article of Claim 1 wherein said barrier
comprises a liquid impervious film.

8. The absorbent article of Claim 7 further comprising a soft
material covering said liquid impervious film.

9. The absorbent article of Claim 1 having a first end region, a
second end region and a central region disposed between said
first and second end regions, wherein the central region of
the absorbent article is narrower than the edge regions.

L J
10. The absorbent article of Claim 9 having an hour glass shape.
11. The absorbent_article of Claim 9 having a dog bone shape. ~

12. The absorbent article of Claims 1 or 9 having a main body
portion comprised of at least portions of said topsheet,
backsheet, and absorbent core, said main body portion having

; said pair of longitudinal side edges and said pair of end
edges further comprising a pair of flaps extending outward
from the longitudinal edges of said main body portion of said
absorbent article.

This is the replacement sheet

OO O A L sep o
* ¢ L M S = Date: Nto 3“5



, 1991 (PCT Publication No. WO 93/06805, published April 15, 1993); and in
Serial No. 07/906,593 entitled "Absorbent Article Having Unitary Rel ease
Material™ filed in the name of Lavash, et al. and Serial No. 07/906, 629
entitled "Absorbent Article Having Tucked 24 Fl aps" filed in the nane of
Csborn, et al., both filed June 30, 1992. Further, it should al so be
under st ood PCT Publication Nos WD 93/01785 and WD 93/01786 and all the
test methods set forth therein are incorported by reference herein. 1In
this regard, the procedure for neasuring the |ongitudinal extensibility of
a one inch (2.5 cm strip can be nodified by cutting the strip not only
through the | ongitudi nal centerline, 28 but parallel to the

| ongi tudi nal centerline so that the entire width of the sanple contains at
| east one of the absorbent conponents of the absorbent article. The

sanple should not be cut so Cl%@STkRC'Ithe

EXTENSIBLE ABSORBENT ARTICLE HAVING LESS EXTENSIBLE
BARRIERS

The present invention relates to absorbent articles such as sanitary napkins,
panty liners, and incontinence pads. More particularly, the present invention relates
to extensible absorbent articles, such as sanitary napkins, that are provided with less

extensible lips (44) that serve as barriers to the flow of liquids.

Fi95

This is the raplacemem sheet

13 SEP 19%6

Daie:



| ongi t udi nal side edges of the absorbent article, however, that it contains
any side elastic features. If any of the sanples thus neasured are within
the range set forth in the clains, then the absorbent article falls within
the scope of the clains. The terns "panty liner" or "pantiliner"” refer to
absorbent articles that are |ess ky than sanitary napkins which
are generally worn by wonen betwe their nenstrual periods. An

exanpl e of an—zﬂnnnﬁﬂﬁﬂ#ngrTCTE“Tﬂ—rﬁ%2 J@rIme ' 3DHEE“T1r1ﬁ sclosed in
U. S. Patent 44438, 6764801 I't\ ed "#?@nti | ey | “SL}@EEEO‘QM) B Mpril 19,
1988. The tefm "ipcoatinenca art$<cl'e" refB g2 a rrehts%éﬂoads
hel d i n pl ace By>es stEp‘e'nEi_‘oE:s_y\st-e_ —Safre- TYpe; —suclc a bel Lot he

i ke), insertph /f”(}r/asrbent‘atr FesT—Ccapaci ty boosters N Dr J‘t
articles, brij bed pafdC’ and the like, regdrdl esss4l r are
wor n by a%gll ot her inconti nent persons. Suitable i et/ articles
that can prioy-ded wi th the conponents desctibed here i ibcl gged in
U. S. Patent |4,263, 461 issued to Stri ckil/énd, et al. on pArallig | 19817 U. S.
Pat ent s —LZ|59777760 and — 4,597, 761 | issued toO _ :HFl T T e
(i | ! |
AN : SO “
R | M N lllllllm o
N Lo et (1]
38D —ToToo o Zoo o m o ot -
/ /I // ; \ \\ 26
\/ 216C’ - 2 90 ~216
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above-nentioned U.S. Patent 4,704,115; U S. Patent 4,909, 802 issued to Ahr,
et al.; US Patent 4,964,860 issued to G pson, et al. on COctober 23, 1990;
and in U S. Patent Application Serial Nunbers 07/637,090 and 07/637,571
filed respectively by Noel, et 25 al. and Feist, et al. on January 3,
1991 (PCT Publication Nos. W) 92/11830 and WD 92/11831, both published July
23, 1992). The focus of the present inZf&ion tzé on absorbent articles that
are intended to be worn in the crotch region t

However, the features of the presemt, inygpti CQ
absorbent articles such as diapers. \D|
i nfants and i ncontinent persqﬂ?..t hag ‘are
wear er. Suitable diapers that [
herein are discl ose@igr U S. P3

rticles worn by
he ist of the
nts descri bed
on January
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» Sept enber 29, 1992. The disclosures of all patents, patent applications
(and any patents which issue thereon, as well as any correspondi ng
publ i shed forei gn patent applications), and publications nmentioned

t hroughout this patent application are hereby incorporated by reference
herein. It is expressly not adm tted, however, that any of the docunents

i ncor porated by reference herein t each3¢3 discl ose the present invention.
It is also expressly, naj: gdgid . I.hat .any of the comrercially avail able
materials or pr oductfd 'sercbbe@%éd%agﬂggach or disclose the present
invention. While partTcy B8 BMmBERe@S DI the present invention have been
illustrated and desgfiBed” T Woll'd| be™Obvious to those skilled in the art
t hat various ot her «tanges and; nodi fi cations can be nade w t hout departing

fromthe spirit anqi_cgge of the inyention. 26
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94033252 g0y
What=is clainmed is: 1. An absorbent article (20) having a |ongitudinal
centerline L extending in a |ongitudinal dlrectlon -a transverse centerline
T extending in a transverse direction, a pair o Iongltudlnal 'si de edges
(22) and a pair of end edges (24) mhlch fornlthé/perlphery (26ﬁ50f t he .
absorbent article (20), said absorbent article (20)- conprising: a, Ilqw
pervi ous topsheet (38); a liquid |nper$%ous backsheet:~( 40). JOIned to-said
topsheet (38); an absorbent core (42) si tioned bet ween said” topsheet (38):

and sai d bgpksbemimddid): and a barrier (44) adj acent -at , Least., 03? t he
| ongi tudi nal side edges (22) of the absorbent -articl & (20) sai. q‘arrl er

(44) having an inner edge (44C) an outer edge (44C'), and a pair of ends’
(44D), wherein said outer edge (44C') and ends (44D) of said barrier (44)
i s joined to safrakspeent artice329) havind:a longifidinal cepsedling k extendiBgdd Anner edges

(44C) of said IQﬁdlfdd%l élf’eﬁmﬂ?%t%s%@ébéﬁtgﬁqeﬁ%ﬁé}i gﬂﬁ@%ﬁ%@@er&é”& bet ween

sai d ends (44D); TCharacterized | east sal d topsheet é S
ext ensi bl e and diegcHor, &Rairet ‘Wﬂydlﬁ‘% S!@@Qéi(@i@ﬂﬁﬁ@ﬂ’f?&ﬁ“@ﬁ%ﬁ% fkheet (38)

SO that upon exyGasidm tRE peftHdn @BSHRRE abstHbent SRk (20), said absorbent

article (20) comprising:

a liquid pervious topsheet (38);

a liquid impervious backsheet (40) joined to said topsheet (38),

an absorbent core (42) positioned between said topsheet (38) and said
~ backsheet (40); and
a barrier (44) adjacent at least one of the longitudinal side edges (22) of the
absorbent article (20), said barrier (44) having an inner edge (44C’), an outer
edge (44C"), and a pair of ends (44D), wherein said outer edge (44C”) and
ends (44D) of said barrier (44) is joined to said fopsheet (38) and at least a
portion of said inner edges (44C’) of said barrier (44) being unattached to said
topsheet (38) between said ends (44D);
characterized in that:
at least said topsheet (38) is extensible and said barrier (44) is less extensible
than said topsheet (38) so that upon extension of said topsheet (38), said
barrier (44) moves from a relatively flat disposition to a more upright disposition
fo form a lip that serves as a barrier to the flow of liquids, said barrier (44)
further overlaying said topsheet (38).

2. The absorbent article (20) of Claim 1 wherein said topsheet (38) is extensible in
the longitudinal direction.

3. The absorbent article (20) of Claim 1 having two barriers (44), one adjacent
each longitudinal side edge (22).

4. The absorbent article (20) of Claim 1 wherein said backsheet (40) and said
absorbent core (42) are also extensible.
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barrier (44) noves froma relatively flat disposition to a nore upright
di sposition to forma lip that serves as a barrier to the flow of |iquids,

said barrier (44) further overlaying said topsheet (38). 2. The
absorbent article (20) of Caim1l wherein said topsheet (38) is extensible
in the |l ongitudinal direction. 3. The absorbent article (20) of daim1l

having two barriers (44), one adjacent_each | ongitudinal side edge (22). 4.
The absorbent article (20) of Caim1l ¥herein sai d backsheet (40) and said
absorbent core (42) are also extensible. CL M S* 27 5. The
absorbent article (20) of Claim3 further conprising a barrier (44)

adj acent &ach ®he absoreerd adiblpe20] 640IainG3 furtheT bemplising & batrien(44) etiecgrt0) of

Claim1 wherei ' ' ( conprises a liquid inpervious film (144).
7. The absog%%‘ﬁéﬂ%ér)?ﬁékgéﬁs?@@of Claim6 further conprising a soft
material (146)
6. The absorbent article (20) of Claim 1 wherein said barrier (44) comprises a
liquid impervious film (144).

7. The absorbent article (20) of Claim 6 further comprising a soft material (146)
covering said liquid impervious film (144).

e 8. The absorbent article (20) of Claim 1 having a first end region (28), a second
end region (30) and a central region (32) disposed between said first and
second end regions (28), (30), wherein the central region (32) of the absorbent
article (20) is narrower than the end regions (28), (30).

9. The absorbent article (20) of Claim 8 having an hour glass shape.
10.  The absorbent article (20) of Claim 8 having a dog bone shape.

11. The absorbent article (20) of Claims 1 or 8 having a main body portion
comprised of at least portions of said topsheet (38), backsheet (40), and
absorbent core (42), said main body portion having said pair of longitudinal side

e edges (22) and said pair of end edges (24) further comprising a pair of flaps
extending outward edges (24) further comprising a pair of flaps extending
outward from the longitudinal edges (22) of said main body portion of said
absorbent article (20).

UL
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cover? ng said liquid inpervious film(144). 8. The absorbent ,
(20)‘ of aim1 having a first end region (28), a second end ;inm 'x:’
and a-central regj (32) dig nd seco@M ;_,-
regions (28), (3 wher ei n t%gﬁﬁﬁgém%%&%&%é&?gt he absofSsh
ticl
:LS l)‘rs bgﬂﬁgﬁ#%ﬂ%ﬂﬁ"ﬁ#ﬁd&%ﬁ ?ﬁsﬁr@ﬁsﬁ%&éﬁr&g g)ﬁﬁ?@éwﬁzfmq%?ﬁ&%
absor be ) latﬂ!!aﬂeliabl’ﬂ(e@(gwnﬁcat@ i m 8 hgvi ngmw ldagmMrmblsdmpnImb&l THYO 94/02095

absor bént &4
conpri $ed 0

20 f d 1 grAB . N
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absor bgnt core (42),
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{57) Abstract

(54) Title: EXTENSIBLE ABSORBENT ARTICLE HAVING LESS EXTENSIBLE BARRIERS

The present invention refates to absorbent articles such as sanitary napkins, panty liners, and incontinence pads. More par-
ticularly, the present invention relates to extensible absorbent articles, such as sanitary napkins, that are provided with less exten-
sible lips (44) that serve as barriers to the flow of liguids.
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