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FIELD OF THE INVENTION

The present invention relates to .absorbent articles,
especially catamenial articles such as sanitary napkins. Such
articles are especially adapted for absorbing various body fluids,
espec1a11y menses, while providing comfort and fit to the wearer.

BACKGROUND OF THE INVENTION

‘A wide variety of structures for disposable absorbent
articles to collect body fluids are known in the art. Commercial
absorbent articles include diapers, adult incontinence products,
catamenials and . bandages.” ' Disposable products of this type
comprise some functional members for receiving, absorbing and
retaining'fluids. Generally, such absorbent articles contain a
core of absorbent materials mainly comprising fibrous cellulose.
Typically, such articles include a fluid-permeable topsheet, an
absorbent cbrg and-a fluidfimpermeab1e backsheet.

In the case of catamenia1 pads, women have come to expect a
high level of. performance in terms of comfort and fit, retention
of fluid, and minimal staining Above all, leakage of fluid from
the pad onto undergarments is regarded as totally unacceptable.
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FI ELD OF THE | NVENTI ON The present invention relates

absor benwOo 9870178t es, especial ly catanenial articles such %@751%2’0@?5}
napki-ns.  Such articles are erQC|aIIy adapt ed for absorbing various body °
f Iui-ds, especially nenses, whilé providing confort and fit to the wearer.
BACKGROUND OF THE INVENTICN A wide variety of structures for

di sposabl.e absor benimgroting the perforhbmet oPadyifdryi fEpkIne coROMIed ol BE ar r.
Conmer ci al - a formidable undertaklng, although a number of improvements have
been made in both their materials and structures. However,
eliminating leakage, particularly along the inside of the thighs,
without compromising fit and comfort, has not met the desired
needs of the consumer.

~ Leakage from sanitary napkins is generally attributed to a
'high concentration of fluid at the point where the menses exits
the body and immediately contacts the surface of the napkin. At
this point of deposit, the napkin’s absorbent material quickly
becomes super-saturated. The blood migrates radially from this
point and leaks from the sides nearest the wearer’s legs. This
often results in the smearing of blood on the body and soiling of
the undergarments. Attempts to eliminate leakage include:
construction of a densified edge to hold the fluid back (U.S.
-Patent 4,820,295, Chapas et al, issued April 11, 1989); barrier
sheets surrounding the article (U.S. 4,666,439, Williams et al,
issued May 19, 1987); and *winged" side edges which wrap around
. the panties, and- providing sanitary ‘napkins with elasticized
longitudinal side edges.

Sanitary napkins provided with wings of various types (not
all of which do not wrap around the wearer’s pénties, or control
side leakage, however) are described in Japanese- patent
publications 40-36391, 46-12554, and 50-100399, and in U.S. Patent
4,285,343 issued to McNair ~on August 25, 1981, U.S. Patent
4,589,876 issued May 20, 1986 to Van Tilburg, U.S. Patent
4,608,047 issued to Mattingly on August 26, 1986, and U.S. Patent
4,687,478 issued August 18, 1987 to Van Tilburg. -

Sanitary napkins provided with elastics of various types are
disclosed in European Patent Application Publication No. 0 091 412
A2 published October 12, 1983, P&G UK Patent Application 2 168 253
A published June 18, 1986 (which also discloses means for holding
the side flaps therein in an upwardly folded configuration other
than elastics), and U.S. Patent 4,701,177 issued to Ellis, et al.
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absorbent articles include diapers, adul't incontinence produc

cat anefiod330178nd bandages. D sposabl e products of 9?’mlcorrpr| se
‘some functional nenbers for receiving, absorbing and retaining fluids.
Ggnerally, such absorbent articles contain a core of absorbent materials
mai nly conprising fibrous cellulose. Typically, such articles include a

f1ui d- per meabj geeatsdreed, W75 bpdtent 04 evssnma iEsusiddtd nmapa JEA0 bR

e et 99 18y (UBREES Rl Rtk e AR (RIS FF, b i
fluid, and niSeptekbert 38nil9g8, AbévePatht 4,88kJ3E iasupd mOdMoknynvntJ\ﬂypad ont o
under gar nent S31 slgggara%duag; patét ¥, WQEPW@%@ to Mokry on July 16,
1991. - The disclosures of all these documents are 1ncorporated by
reference herein. '

Unfortunately, overdensifying sections of the sanitary

- napkins detracts from comfort, in-use. Some users are not

attracted to the “winged" product, and others are not satisfied
with the barrier product. -

There are also a number of probiems with using elastics for
the above purposes. The addition of elastics increases the cost
of producing sanitary napkins. The attachment of elastic strands
to a moving web during the manufacturing of sanitary napkins is-a
fairly complicated and expensive _process.' The use of elastics
also creates wrinkles along the upper parts of the sanitary
napkin. Another problem is that the use of elastics for the
purpose of causing a sanitary napkin to assume a curved shapé is
dependent on the thickness of the sanitéry'napkin. It is more
difficult to achieve curvature 1in sanitary napkins having
relatively thick absorbent means using elastics. Using elastics
in thick products creates stresses in the elastics which _resist

" the effort to impart curvature to the sanitary napkxn These
stresses also tend to cause the elastics to lose their modulus of
elasticity. The use of elastics also adds significant thickness
to the product’s loﬁgitudinal side barriers. This often results
in a sanitary napkin that is less comfortable for the wearer.

Thus, the search for improved ways of reducing leakage from
the longitudinal side edges of sanitary napkins has continued.

Further, since a large part of most absorbent articles
remains relatively dry and not utilized, the search for improved
wasy of directing fluids from the point of deposit to the areas of
the article not fully utilized to avoid super-saturation and
reduce or eliminaté leakage has also continued.

—_—

/

Has Been Replaced THIS SHEET HAS BEEN
eet Has

\\l\\l\\\\\\\\\\\l\I\\l\\ B




2 | mprovi ng the performance of sanltary napki ns continues to be a

f or m dabwe 9338t aki ng, al t hough a nunber of inprovenents ﬂ@'\#@sﬁéﬁﬁ?s#&de
in both their materials andgstructures. However, elininating |eakage,~
particularly along the inside of the thighs, w thout conpromsing fit and
confort, has not net.the desired needs of the consuner. Leakage from
sani tary napki ns is generally attributed to a high concentratjon of fluid

at the point where h acts the
surface of the naol!‘lwfet Em%d&? n?'& ?oﬁfeﬂééaﬁ% P%g;eg#a"fgggy%%gﬁiﬁﬂrﬁent
material qui ckingPkinseAnd the,dikeyhas somey t°T¢?@e§'F dhat rﬁhgrwr&cer aflisuchy from
this point and akem%sfﬂﬂm bmlﬂbdescmaéneStmoi'EesmﬁQﬁ\iy ahd! &Qir I&Be% of ten

Lﬁzglr 1(i:jairlmralnt Qetﬁg\?a“ﬂ%ﬁ’ fg‘lt?'el? nr{'tzgg‘gtwﬁ“eaﬂgt(fé";ﬁnchﬁ%e b%tr%ti?ﬂétyl on of
a densified edgeovisiedol dhuhemedarndsamdtary vagkins, diapers and incontinence
devices are typically provided with topsheets that are designed to
move fluids rapidly through said topsheets and into an underlying .
absorbent core for storage. As can be envisaged, the more rapid
and thorough this movement, the drier and cleaner the surface of
- the article.

“Several references that describe the use of fibers with
particular cross-sections having channels or grooves therein are
described in EPO Application 391,814, Phillips et al, published

- October 10, 1990, U.S. Patent 4,723,954, Pieniak, February 9,
1988, U.S. Patent 4,798,603, Meyer et al, January 17, 1989, U.S.
Patent 4,973,325, Sherrod et al, November 27, 1990, EPO
Application 397,110, Latimer et al, filed August 5, 1990, French
Patent 955 625, published by Paul Chevalier on January 16, 1950,
U.S. Patent 3,121,040, issued to Shaw on February 11, 1964, U.S.

_ Patent 4,054,709, issued to Belitsin, et al. on October'18 1977,

.See also U.S. Patent 4,179,259, Behtsm, which includes some'

" curling disclosure, U.S. Patent 4,381 ,325, issued to Masuda, et
al., on April 26, 1983, European Patent Application 88306987.4,
pub‘l.ica'tion number 0,301,874, published February 1, 1989, Wilkes,
et al., U.S. Patent 4,286,005, issued to Berger on August 25,
1981, U.S. Patent 4,623,329, issued to ODrobish, et -a'l., on
November 18, 1986, Japanése-_'Patent Application 151617-1979,
published vaember 29, 1979, Teijin KK, U.S. Patents 4,842,792,
issued June 27,1989, and 4,954,398, September 4, 1990, both to
Bagrodia et al., U.S. Patent 4,868,031, Modrak et al, issued
September 19, 1989. | : '

The present invention is intended notonly to provide' a
curved, body-conformi_ng sanitary napkin with the desired,
directional movement of fluids noted above, which allows improved
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Pat ent 4, 820, 295, [err] Chapas et al ,.issued April .11, 1989); barrier sheets
surrouw@ PAgoirpe article (U.S. 4,666,439, Wilians et al PCTAUSE06A5) 19,
1987); ,and "wi nged si de edge; whi ch wrap around the panties, and providing
sani tary napkins with-el astici zed | ongitudinal side edges. Sanitary
napki ns provided with wings of various types (not all of which do not wap

around the Wgey e5f Sth@ddbeRl WbsdiBEhe Otapagi€le o# %kam c180¥RY Sfdss 2ar €

descri bed I n ia nes is ubl i t4 n 6391 46-125 j, and

50- 100399, afifie-je @389'&&'%&1 50 23§° Jgended ‘fneam\t‘&emmaﬁvs 8rAraMygust

25, 1981, €lfids tintongh the 30psked, tlsereby edfaycingO.the 188G red odryyan

Ti | burg, U. §al{it§)§§ Z’ré];} é§60§' ng I ssued to Mattingly on August 26, 1986,
en

and U. S. Pat |ssued August 18, 1987 to Van Til bur g.
Sani tary napki ns provi ded with elastics of various types are disclosed in

European Patent pgihesméreqn fhed! iaﬁatdleﬂ Nehich Ogiipl 2thé2 PathnbTdyyd Cct ober
12, 1983, P&G Eléglipitsm @ﬁpl | catlon §§°n25§r A, ﬁ){] h%d Jbune , 1986
(whi ch al so 8nRagigdednyd argsent, I?ﬁ"fﬁ? e’ ifitende ¢ more
comfortable and better fitting than articles which rely, for
~example, on highly dense absorbent core regions to achieve fluid
movement. Stated otherwise, the technology herein is intended to
achieve the fluid directionality and handling charaéteristics
available from dense, but uncomfortable, cores in a soft, pliable,
Jow-density and comfortable pad.

It . is, therefore, an object of the present invention to
provide disposable absorbent articles having improved fluid
absorption and retention. It is a further object herein to
provide sqch articles with improved fluid transport away from the
skin. It is a particular object herein to provide sanitary
napkins and pantiliners with attributes including, but not limited
to, improved softness and flex1b111ty, improved fit and 1mproved
sta1n reduction.

These advantages are obtamed herein, as will be seen from
the following d1sclosure

SUMMARY OF THE INVENTION

The present invention prbvides. an absorbent article, such as
a sanitary napkin. The san_itary napkin of the present invention
has a curved, body-conforming configuration.

The sanitary napkin of the present invention, in a preferred
embodiment, comprises a 1liquid pervious topsheet, a "quu-'id
impervious backsheet, and an absorbent core. The absorbent core
is positioned between the -topsheet and backsheet. The topsheet
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the side flaps therein in an upwardly fol ded conflguratlon ot her than
el asti csWO9MAIM1S. Patent 4,701,177 issued to Ellis, ‘et HPCT/USI2/06051

3 on Ogtober 20, 1987, U.S. Patent 4,758,241 issued to Papajohn on July 19;
1988, U.S. Patent 4,770,657 issued to Ellis, et al. on Septenber 13, 1988,
U. S. Patent 4,944, 735 | ssued to Mokry on July 31, 1990, and U.S. Patent
5,032,121 |ssuednd obadkisheetorarduljyired, to§éther Theoulidsthesperciphefy fl ﬂhhese

docurents are 'Eﬁﬂtﬂi‘&aﬁfﬂiky TReCs&NtEry SHapkin also comprises a fastener
“for attaching the sanitary napkin to the crotch region of the
wearer’s panties. - :

In a particularly preferred embodiment, the absorbent core
comprises a laminate of superabsorbent material positioned between
two 'layers or webs of modified cross-linked cellulosic fibers.
The sanitary napkin also has .a tufted. bundie (or "bun") of
capillary channel .fibers that are positioned generally on top of
the absorbent core. The capillary channel fibers at the base of
the tuft are slipped into a slit and in between the layers of the
absorbent core. The layers of the absorbent core are preferably
integrated together such as by sewing or stitching. '

The sanitary napkin has a curved longitudinal profile in
which the ends of the sanitary napkin are displaced npward. The
sanitary napkin also has a hump formed by the tuft of capillary
channel fibers on its body-facing side. The sanitary napkin also
has a curved transverse prof‘i'le The stitching preferab'iy forms

preferential folding. or bending lines in the sanitary napkm to
enhance fit.

The sanitary napkin can be curved by constructmg it in
severa] different manners. In one preferred embodiment, the
~components of the sanitary napkin are predisposed in a curved
: configuration, and the sanitary napkin has securement mechanisms
(or “securement means®) that retain it in such a configuration.
The sanitary napkin is, thus, curved without the use of separate
elastic strands (although, it can be provided with optional
elastic strands). The -sanitary napkin . has a longitudinal
centerline and a transverse centerline. The securement mechanism
comprises a first ‘portion located on one side of one of the

center'lines and a second portion located on the other side of the
same centerhne.

[ ———
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Unfortunately, overdensifying sections of the sani tary ﬁkl ns
-detraoWegﬁmam .confort, in-use. Sone users are AVUBIZR6USY (o the

"W ngeq" product, and ot hers 7are not satisfied with the barrier product.
There are al so a nunber of prioblens with using elastics for the above
pur poses. The addition of elastics increases the cost of producing sanitary

napkins. The -att %hﬂ?’P;r Qfaerﬁla'?ﬂt (i)rg{-gﬁ.?gls Elt“ﬁo@m{gg | ng;hweba&&;.h{.& gt he”

manuf act uri ng of sa IMmMs 1S a rtair conpl ] cat ed expen5| ve
process. ThBeghadism éﬁai‘!claég d afig othe: e'%ﬂ"%t“q%ﬂhkFB%? mreins efhdhepper

parts of theanﬁaaytanapkmpkl The Arfi@nhPrudpnalbl erfde s mdrging hareseaho el astics

for the purpgse. of . p u v ape is
dependent onpf?'lfeerfhf 'li’ gg]"g???p#e&géymt[ﬂg N'@algd'ﬁf {%t@rﬂ% gf](ﬁ?f icult to
-achi eve cur vaanitary mapkin oxey thamodussur&wmgfr'@heasanﬁéayy napkin. absor bent
means using elastics. Using el astlcs i n thick products creat es stresses in

hapkin - These 9 caaster) opefarned  supodigat ro 8 sabudent aEiEne: ;
modul us of  comprises. a first elastically extensible component Joined to a

second component. The first component comprises a first portion

and a second portion. The first portion is elastically contracted

more than the second port'ion. - The first component is joined to

the second component in an elastically contracted condition such -

that the first component exerts forces on the second component to

bend the second component into a curved configuration.

The first component preferab'ly' extends at least about 1/2
(more preferably, at least about 1/4, the width of the
absorbent article (i.e., the first compone_'nt is wider than
conventional side elastics). The'f'irs;t component - c-omprisés a
component, such as the topsheet, that serves a function (e.qg.,
providing a pervious body surface) other than merely imparting
contraction to the absorbent article. The location of the first
component is not confined to the longitudinal side margins of the
absorbent article. The first comp_bnent is, thus, distinguishable
from conventional elastic strands. -

In another embodiment, the absorbent article comprises a
first. extensible component and a"_second component. The first
component has been extended so that the second component is- bent
into a curved configuration, and the two components are joined
directly or indirei:t'ly in a curved configuration.

DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is

ot s sto ot o
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elasticity. The use of elastics also adds significant thi e
product 'woleg/g78udi nal si'de barriers. This often results ?h‘?éi@z}zmry

napkin that is |ess confortablegfor the wearer. Thus, the search for
i pproveed ways of reducing- Ieakage from the |ongitudinal side edges of
sani tary napkins has continued. Further, since a large part of nost

absorbegt arti Gle Srderdeaalmmmgl thd veésendrwvamdonoht?tisIbeaeslvedt bratseme ch for

| nprove wasy .0 0 QsLt . to f ar eas

of the articl e"HS‘E "r° I'l'vri % kg% ["ﬁ&g&%{@ E’?ﬁﬂ'e?h%gf’ﬂfog't ﬁ%ﬁjeéﬁ lpra?‘é’bluce or

el i minate | eakathdchaks diaken cmtqonﬂmtion with the accompanying drawings in :
which 1like designations are used to designate substantia]]y
identical elements, and in which:

Figure 1 is a perspective view of a preferred sanitary napkin
according to the present invention. '

Figure 2 is a schematic longitudinal side view of the
- sanitary napkin shown in Figure 1 (shown without flaps).

Figure 3 is a schematic cross-sectional view of the sanitary
" napkin shown -in Figure 1 taken along line 3-3 (also. shown without
flaps). '

Figufes 4 and 5 are cross-sectional views similar to that of
Figure 3 showing the effect of laterally oriented compressive
forces on the sanitary napkin. '

Figure 6 is a perspective view of the sanitary napkin of the
present invention in one possxb]e in-use confxgurat1on

.Figure'7 is an exp]qded perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1.

Figure JA is a schematic side view similar to Figure 2, only
with the ‘topsheet and secondary topsheet removed to show an
embodiment of the capillary channel fiber bun that comprises a
pTura]ity of tufts of fibers.

Figure 8 is a cross-sectional view of a symmetrita] L
shaped capillary channel fiber with a planar base (4),
width-between walls (5), and depth-of-walls (6).

Figure 9 is a cross-sectional view of a capillary chanhel
fiber having a "multiple H" shaped configuration.

/ . . .
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4 Apart from undergarnent soiling, the user of nobdern_sanitary napkins,
and t hwolgske178has come to expect that the surface of sudMFTAMEIHPESL | |
provide a cleaner, nore sanjtary and drier aspect than conmon cloth or
nonwoven materials have historically provided. Thus, nodern sanitary
napki-ns, diapers and incontinence devices are typically provided with

topsheets that apggdesignadat@oievéectistiaisviearbellay "hiiapsh \Pakshgeapsheet s

and into an un%gal¥in abEOéQﬁgt core for storage. As can be envisaged, the
nore rapid afPHABYOGBNEA §19%%bvenent, the drier and cleaner the surface of

the article. Several - references that describe the use of fibers wth

particul ar cross i : NQVy [o [o\Y] eé escri bed
i n EPO Appl i cat Figirs, Ty Q,Pﬁblgfi%g@g?{azl ?fepﬁgf%sﬁéﬁ{%?obdgr §ﬁﬁ’,‘ﬂlggo,
U.S.. Patent %apid3agsehammed fiber. repruary o9, '

Figure 11A is a cross-sectional view of an H-shaped capillary
channel fiber in a parti;l}y collapsed state. (While not optimal,
‘such fibers can be used herein.) )

Figure 11B is a cross-sectional view of an expanded capillary
- channel fiber.

-Figure 11C is a cross-sectional view of a wholly collapsed
capillary channel fiber. (Such fibers are preferably not used
herein.)

Figure 12 is a photomicrograph sectional view of part of a
.sanitary napkin which shows the close contact between a formed
film'topﬁheef and an underlying layer of capillary channel fibers
and the protrusion of capillary channel fibers into the pores of

~ the topsheet. ' | '

Figure 13 shows the underside of a topsheet and one preferred
multi-spiral pattern of glue lines used to affix the topsheet to
the layer of capillary channel fibers. '

Figure 14 is a perspective view of a form in which the
components of the sanitaby-napkin could be assembled by hand.

‘Figure 15 is a perspective view of a form in which the
components of the sanitary napkin could be sealed by hand.

Figure 16 is a perspective view of an apparatus that could be
used to make the sanitary napkin of the present invention.

‘Figures 17 and 18 are close up views of a sanitary napkin
being sealed on the apparatus shown in Figure 16.
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1988, U.S. Patent -4,798,603, Myer et al, January 17, 8 éﬁﬁﬁnt
4,973, 329098b8lod et al, November 27, 1990, EPO Az‘iﬂy&’g??
397,110, Latimer et al, flled fygust 5, 1990, French Patent 955, 625,
publ i shed by Paul Chevaller on January 16, 1950, U. S. Patent 3,121, 040,
| ssued to Shaw on February 11, 1964,  U.S. Patent. 4,054, 709, issued to
Belitsin, et al. on Cctober 18 1977, See also U S. Patent 4,179, 259,
Belitsin, which i nc‘liggfes §9r’rq c;&rllhgg d,l{g‘gl QRUTE stidws: tlg@t efiireée %gi'la]SZS

I ssued to Masuda, ur opean Patent Appllcatlon
88306987. 4, pulstretehing nﬁnﬁ'e# tppsbqetsﬂat pEasiTds Bed usedh, by grovide gthe

Wlkes, et al.,sadifar ngimh witRS&urd@turei ssued to Berger on August 25, 1981,
US Patent 4,623, issued to Drobish, et .al.,” on Novenber .18,

1986, Japanese Patent Application 151617-1979, publlshed Novenber 29,
1979, Teijin KK, U S. Patents 4,842,792, issued June 27,1989, and

4,954, 398, Septenber 4, 199—25"@9{#5@%@ g[oq%;amg FNVENTION S. Patent
4,868,031, Modrak et al Tssue ept enber The present
invention is intended not only to provide a

1. General Characteristics of the Absorbent Article.

A preferred embodiment of a unitary disposable absorbent
article of the present invention is the catamenial pad, -sanitary
napkin 20, shown in Figure 1.

The. term "absorbent article", as used herein, refers to
devices which absorb and contain body  exudates, and, more
specifiéa]]y, refers to devices which are placed against or in
proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term “disposable”
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as -an
absorbent article (iLe., they are intended to be discarded after a
single use, “and, preferably, to be recycled, composted or
otherwise disposed of in an environmentally compatible ménner). A
"unitary" absorbent article refers to absorbent. articles which are
formed of separate parts united_together-to form a coordinated
entity. '

The_term “sanitary napk1n , as used herein, refers to an
absorbent article which is worn by females adJacent to the
pudendal region, generally external to the urogenital region, and
which is intended to absorb and contain menstrual fluids and other
vaginal discharges from the wearer’s body (e.g., blood, menses,
and urine). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are aiso within the
scope of this invention. As used herein, the term “pudendal®
refers to the externally visible female genitalia. It should be

[
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curved, body-conforming sanitary napkin wth t he desired,

di rectW?rygyma@yerrent of fluids noted above, which all owPATAISER/0ENS1
5 use Q he overal | absorbeg% capacity of the article and | ess o
shde-leakage, but also is al “intended to provide a nmeans to draw fluids
through the topsheet, thereby enhancing the desired dry, sanitary benefits,
I n-use. | | s el : hnol ogy
embodi ed in t be:%trtg "PB@ever Fﬁ' gﬁatgltree&:le%@nt iﬂ%&?goﬁgﬂ ng?/seo 5&?11.:5!9% :
to other feminine hyg1ene or catamenial pads such as pantiliners,
or other absorbent articles such as incon;inence pads, and the

Tike.

The'éanifany napkin 20 has two surfaces, a body-contacting

surface or "body surface" 20A and a garment surface 20B. The

- sanitary napkin 20 is shown in Figure 1 as viewed from its body

surface 20A. The body surface 20A is intended to be worn .adjacent

to the body of the wearer while the garment surface 20B is on the

opposite side and 'is intended to be placed adjacent to the
wearer’siundergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal
centerline, L, and a transverse centerline, T. The term
"longitudinal”, as wused herein, refers to a line, axis or
direction  in the plane of the. sanitary napkin 20 that is generally
aligned with (e.g., approximately para]lellto) a vertical plané

_'which bisects a standing wearer into left and right body halves
'when the sanitary napkin 20 is worn. The terms “transverse" or
"lateral” as used herein, are interchangeable, and refer to a
line, axis or direction which lies within the plane of the

sanitary napkin 20 that is generally perpendicular to the
longitudinal direction.

Figure . 1 also shows that the sanitary napkin 20 has a
periphery 26 which is defined by the outer edges of the sanitary
napkin 20 in which the longitudinal edges (or "side edges") are .
designated 22 and the end edges (or "ends") are designated 24, and -
the corners of the sanitary napkin are designated 27.

The §anitary napkin has two end regions, which are deﬁignated
first end region 28 and second end region 30. A central region 32
is disposed between the end regions 28 and 30. The end régionﬁ 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 sanitary napkin. A
detailed description of the central region 32 and the two end
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confortable and better fitting than articles which rely, for exanple, on
hi ghl y cwoss3/ed78pr bent . core regions to achi eve fluid. moverRGI/US/86052

ot herwi,se, the technology herein is intended to achieve the fluid -
directionality and handling chéracteristics available from dense, but
unconfortable, cores in a soft, pliable, lowdensity and confortabl e pad.

It is, thereforeg,. obj.ecta0f t regsent . Qv L qn ,t I de dj gposabl e
absor bent amE?@gﬁﬁafﬁbaﬁffisggeﬁwgﬁtﬁn&ﬁdﬂagg%rS*?%%ﬁ 4000 BB ixpee 35
is a further Higgioston September do ¥¥8dvi de - such articles with inproved fluid
transport away fromthe skin. Is a particular object herein to

It
ot 11 mi tod o | miPbyRATSER BRI RSP | BT 1A |1OPG I CHRBHN o etk @y
i mproved stai nlompdtadimal) central Tegien Bdvaispused alomgobhai endthesfeiat, as
w1 be seen Thome bNGrkPhd 8M (hY fUngGt@RANET centerline L, and longitudinal
side regions 36 laterally outboard of the longitudinal central
region 34. - The individual components of the sanitary napkin
(described below) may have portions that coincide with the regions
described in this and the foregoing paragraph. |

Figu}*e 7 is an exploded perspective view showing the assembly
of one preferred version of the sanitary napkin 20 shown in Figs.
~ 1-3. As shown in" Figure 7, the sanitary napkin 20 preferably
comprises a liquid pervious topsheet 38, a liquid impervious
backsheet 40 joined to the tbpsheet 38, and an absorbent core 42

' positioned between the topsheet 38 and the backsheet 40.

The sanitary napkin 20 preferably a1;o' comprises certain
optional components. These include an optional tufted bundle (or
"bun") 44 of capillary channel fibers that is positioned generally
on top of the absorbent core 42. The sanitary_napkin 20 can also
be provided with one or more additional layers or components.
These include an acquisition layer (or the "secondary topsheet")
46 positioned generally between the bun 44 of capillary channel

_fibers and the absorbent core 42. The sanitary napkin 20 also

- includes a nonwoven layer 48 positioned between the absorbent core
42 and the backsheet 40. The nonwoven layer 48 serves to keep the
material of the core 42 from tearing when (the core is comprised
of cross-linked cellulose fibers and) the layers of the sanitary
napkin are stitched. '

The sanitary napkin 20 also includes at least one panty
fastener, such as panty fastening adhesive stripé 50. An optional
release paper 52 may cover the adhesive strips 50. This keeps the
adhesives 50 from sticking to surfaces other than the crotéh

portion of the undergarment prior to use of the sanitary napkin
20.
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SUMMARY OF THE | NVENTI ON The present invention provides an absorbent
articlwoo3ushsps a sanitary napkin. The sanitary napki PCVUSIMOESEsent

i nventi,on has a curved, bod% conforn1ng configuration. The sanitary
napki n of the present inventk in a preferred enbodi nent, conprises a

i quid pervious topsheet, a Ilqurd 1 npervious backsheet, and an absor bent

core. The absorbent core is posi.tioned between the topsheet and backsheet.
The topsheet ' '

_ The sanitary napkin 20 may also include extensions of the
topsheet 38 that form longitudinal side edge wraps 54. The
embodiment shown in Fig. 7 differs from that shown in Fig. 1 with
respect to this feature. Fig. 1 shows a sanitary napkin 20 which
includes optional side f]ap§ or "wings" 56. The side flaps or
*wings" 56 may be folded around the crotch portion of the wearer’s
panties. The side flaps 56 (as described in greater detail below)
can serve a number of purposes, including, but not limited to
~ protecting the wearer’s panties from soiling and keeping the
sanitary napkin secured to the wearer’s panties. The longitudinal
side edge wraps 54, on the other hand, wrap around the other
components of the sanitary napkin 20 to provide the sanitary
napkin with more comfortable longitudinal side edges 22.

The components of the sanitary napkin 20 may be held together
in any suitable manner. In the embodiment shown in Fig. 7, the
components of the sanltary “napkin 20 will be held together by a
perimeter seal 64, a topsheet attachment mechanism, such as
topsheet bonding adhesive 66, and a backsheet attachment.

~ mechanism, such as backsheet bonding adhesive 68. In addition, in
this preferred embodiment, the assembly of the bun 44 of capillary

channel fibers, the secondary topsheet 46, the absorbent core 42,
_and the nonwoven layer 48 is held together by stitching lines 70
to form a core/nonwoven sheei sandwich. The stitching lines 70
preferany form bending axes 80 and 82 for portions of the

. sanitary napkin to bend about when the sanitary napkih 20 is worn.
A1l of these components and features will be described in greater

" detail below. '

2. Shape of the Sanitary Napkin and Configurations the
Sanitary Napkin May Take During Wear.

| A. Shape of the Sanitary Napkin.

Figures 1-3 show that the -sanitary napkin 20 has a'curved,
body-conforming three-dimensional shape.
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6 and backsheet are joined together around the peri sanitary napkin. The
sani tar ywoaygyomslal SO conprises a fast ener for attaching .t PETAESA2A/GOS] napki n
to the _crotch region of the meﬁg 's panties. In a particularly
preferred enbodi nent, the absoft’bént core conprises a | am nate .of

super absor bent naterral positroned betmeen two | ayers or webs of nodified

cross-1linked cell ul b S p a tuft -
bundl' e (or "bun") ﬂ%gge |?I gﬁ‘scrggﬁtne é?gﬂ? g‘taglé}neszg g\afl 8n§8”{f§neral |y
on top of the alr,wsrwnnalcereﬁ Thin d@ﬁFhlté\reye%diarﬂﬁeof ftheesanidary nepkiase of
the tuft are slarrer)efkpuaéea dpwalrtl] THROsdnithey wssrrhnt b6 Hady§'mmpf 74 3‘3 ds Or bent

core. The | ayers t orb t core ar.e eferab ra t oget her
such as by sgvvl %’? 'é‘?f’t?: cﬁEj‘ Hary chagped § "SaPl {é k?‘# %Hgéaéecm‘\%ed '

| ongi t udi nal . pthhrsanItary napkin 20 also has a curved transverse profile.

The term "curved”, as used herein with reference to the shape
of the absorbent articles (as well as the securement mechanisms
that retain them in their curved configurations, and the forms
used in making the absorbent articles, etc. ), is used in its
broadest sense in that it includes articles having overall shapes
that represent deviations from straight lines or planar surfaces.
The articles may comprise curved overall shapes that are formed by
one or more curvilinear lines or surfaces, rectilinear lines or
surfaces, or combinations of curvilinear and rectilinear lines or
surfaces.  The term "curved" is, thus, not limited solely to
articles formed entirely of a curvrlrnear segment or segments.

The sanitary napkin is also profiled so that it is thicker in
the center of the sanitary napkin and tapers so it becomes thinner
toward the edges 22 and 24. The sanitary napkin can be profiled
in any suitable amount. Preferably, the sanitary napkin is
profiled so that the ratio of the caliper of the sanitary napkin-
at the intersection of the longitudinal and transverse centerlines

. to the caliper of the sanitary napkin as measured through the
absorbent material at the ends of the sanitary napkin ranges from
between about 1.4:1 (e.g., a 7 mm. center and 5 mm. ends) to about
10:1 (e.g., a 20 mm. center and 2 mm. ends).

The sanitary napkin 20 can be profiled by any method known in
the art including, but not - 1imited to stacking Tayers having
relatively large length and width dimensions on top of those with
smaller length and widths (or vice versa), forning'the components
of the sanitary napkin in a profiled mo]d or by caIendarlng the
components of the san1tary napk1n
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whi ch the ends of the sanitary napkin are displaced upward. The sanitary

napki n@@%mf a hump formed by the tuft of capillary cPGKRSI2/068drs on
its body-Tacing side. The sapitary napkin also has a curved transverse
profile. The stitching preTQFably forns preferential folding or bending
lines in the sanitary napkin to enhance fit. . The sanitary napkin can

be curved by COﬂS?ﬁéj%&hﬂqﬁy nabRis Q8dfkhe Prbs@teMventToH8EF be curied ON€
preferred enbodinment, t

) . e conpongnts of the sanitary_napkin are
predi sposed i AP BRYudgeired o APOYYr at 'lfn,prég%r'teﬁea'g%{‘ﬂittf agf/ ﬂ&ﬁﬂ‘ﬂ'ehé?
secur ement nmegieiksed with réfarencetonfigreen’ and Bat retain it in such a
configuration. The sanitary napkin is, thus, curved w thout the use of
separate elastic strands (although, it can be provided with -optional
elastic strands)Figunee2 shows dthat Shpksanitprys napkin o?fyi tsucinefierabdst erline
and a transvepgRegetd thht When T4 TEALFaIRIYioREIN T $He GARPIr§eRapkihi ISt
portion |ocated on ?ne S|g§¥9£ one of, the cen% I|nesﬂan afsecoqg portion
| ocat ed on t h&0otsh@racgd ¥ ¢ garment surface on a Tlal survace, the

ends 24 of the sanitary napkin 20 are spaced a distance D; above

the plane of the flat surface. Preferably, the curvature of the

sanitary napkin 20 is such that the ends 24 are spaced between

about 0.5 inch (about 1.3 cm.) or about 1 inch (about 2.5 cm.) to

about ‘1 3/4 inches (about 4.5 cm.) above the plane of the flat

surface. :

Figure 3 shows the lateral (or “cross-machine direction”, or
"cross-direction”) curvature of the sanitary napkin. Preferably,
the cross direction curvature of the sanitary napkin 20 is such
that when the sanitary napkin is placed on a flat surface, the
ends 22 aré spaced a distance D)p of between about 5 mm. and about
17 mm. above the plane of the flat surface.

The sanitary napkin 20 can, however, have the amount of
curvature provided in any of the sanitary napkins that use
elastics for this purpose. Such elasticated sanitary napkins are

" described in the documents incorporated by reference herein in the
*Background of the Invention" section. '

In other alternative embodiments, the sanitary napkin 20 can
be in other curved configurations. For example, it is possible
that the sanitary napkin 20 could be curved in the opposite manner
shown in the drawings. In such:an“émbodiment, the center of the
sanitary napkin would be displaced upward, and the ends displaced
downward when the garment surface 20B of the sanitary napkin is
placed down on a flat surface. Such embodiments are possible, but
generally less prgferred. '
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In an especially preferred enbodinment, the securenent mechanismis
side margins of the sanitary PCIRS92/0605ihe
ide nmargins are also preferably bent inward toward the
nterline of the ganitary napkin over the body surface of the
sani t ary- napki n.
article comprises a first elastically extensible conponent joined to a

| ocat ed wo d3re178angi t udi nal

| ongi tudi nal s
| ongi t udi nal ce

second .conponen

~ dimension) at widest -point of less than or equal to about 5 cm.,

I n anot her preferred enbodi ment, the absorbent

t. The fig.ste oamam@hsmpsams:-ﬁNéLﬁ\tM_ﬂprrswnurm

Wear.

- The sanitary napkin 20, ideaT]y, is capable of -continuous
dynamic adjustment during wear. This allows the sanitary napkin
20 to provide sustained close fit against the wearer’s body.

There are many features of the sanitary napkin 20 that can
provide it with this ability.

The tuft 44 of capillary channel fibers forms a hump 72 which
is capable of fitting in the space between the wearer’s labia.
The hump 72 is preferably tapered so that its sides and ends
gradually decrease in elevation as the base of the hump .72 is
approached so that it will be comfortable for the wearer. The
hump 72 allows the sanitary napkin 20 to intercept body exudates
readily when they leave the wearer’s body.

The hump 72 preferéh1y has approximately the following
dimensions: a length (or x-direction dimension) of about 4-10
cm., more preferab]yaabout 2-3 inches (about 5 - 7.5 cm.)(the
length of the hump is also preferably less than or equal to about
1/2 the length of the absorbent coré); a width (or y-direction

more preferably less than or equal to about 1.5 inches (about 3.8
cm.); and, a caliper (or z-direction dimension) .of abbut 5 mm-10
mm. The caliper of the hump at its point of maximum elevation is
preferably greater than or equal to about 1.5 times the ca1iper of
the surrounding longitudinal .edge regions and end regions of the

sanitary napkin. The hump 72 is preferably tapered so that its

point of maximum caliper extends less than or equa] to about 3/4
the width of the hump 72.

The hump 72 is useful in placing -the capillary channel fibers
in the bun 44 in close proximity to the wearer’s body. This is
particularly true for the capillary channel fibers located in the

upper portion of the bun 44. These fibers, as described in
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and a second portion.

the segry93BPfsii On.

The first portion is elastically contracted nore than
The first conmponent is joined to thPCRASIRLO60SITPONENt

in an elastically contracted condition such that the first. conponent exerts

forces on the second conpone 9 to bend the second conponent into a curved
configuration.

1/2 (nore
absor bent ar

side el astics

> Thtaaldows, Shese (canlltask thangel Finegs, th iy BT AmB0dy

t he topsheet

The first conponent preferably extends at |east about

preferably, at |least about 1/4, the wdth of the

onen

théﬁéGi détai] aTok, aPé GRTRPINY of fentidiSh {HIAD.4{GRBYEA I Onal

pponent, such as

surface) ot hefrodathenwester’s npadyt iand dowmt irstot ithe tlssorbentalkkeeé berthearti cl e.

i ' fiped the - i+ ydi nal
Sap{lary | Ebdnngf ARSI ehef Blcidd CRECR 1 1AL e
di sti ngui shabParticpbarlyonsefivl | thpumaingtliquids dnye . the portions efhctheer

The | ocation
si de«.mar gi ns

enbodi nent ,

cO

and a-second

t gerébiorthentardr el @lated odGe itoethd cdrvabirec st efiid agi€yponent

nap_1nn§6F' The first :

‘The fit in the space between the wearer’s labia is enhanced
when the hump 72 is formed from materials, such as capillary
channel fibers, which are resilient. Preferably, the materials
forming the hump 72 are both - resilient when wet and dry. The

o resiliency allows the hump 72 to adapt to the space between the

wearer’s labia more readily when the wearer moves about.
Figures 4 and 5 show that the .sanitary napkﬁn 20 is
preferably capable of adjusting in response to the lateraIiy

inwardly oriented compressive forces exerted on it during wear.

Figuré 4 shows the configuration the sanitary napkin 20 may

take under laterally inward-oriented compressive forces F applied

to the sanitary napkin 20. Such forces are typically applied by
the insides of the upper portions of the wearer’s thighs when the
sanitary napkin 20 is worn. The compressive forces F cause the
sanitary napkin 20 to bend about bending axes 80 (this bending is
described in greatef detail .below) and the bun ‘44 rise.
Preferably, this will result in improved cohtact.of the bun 44
with the wearer’s body.

Figure 5 shows a configuration the sanitary napkin 20 may
take when the laterally inwardly-oriented compressive forces are
removed. The resiliency of the capillary channel fiber bun 44 and

" the controlled bending of the absorbent core in the central

portion 32 of the sanitary napkin tend to return the sanitary
napkin 20 to its original shape when the lateral compressive

 forces are removed. The adaptation of the sanitary napkin to

these forces avoids undesirable distortion (such as roping) of the
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~conponent has been extended so that the second conponent is bent into a
curved qpgl@igAaati on, and the two conponents are joined BCTE{592(06051

indirectly in a curved configuration. DESCRI PTI ON
OF THE DRAMVNGS v%ile,tgp_specification concludes with clains
particularly pointing out and distinctly claimng the subject matter.

which is
: o sanitary napkin during use. This helps maintain the sanitary
napkin in contact with the wearer’s body, and coverage of the
desired area of the wearer’s panties.

Figure 6 shows that the central region 32 of the sanitary
hapkin 20 containing the hump 72 is also pfeferably provided with
the ability to separate (or “"decouple") from the wearer’s panites
or the other components of the sanitary napkin. This provides the
hump 72 with the ability to move into close contact with the
wearer’s labia when the wearer’s panties move in a direction away
from the 1abia during wear.

In the embodiment shown in Figure 6, this is acheived by
'prbviding the sanitary napkin 20 with a particuTar panty fastener
configurition. The sanitary napkin is provided with panty
fasteners in the end regions 28 and 30.- The sanitary napkin 20,
_however, is not- provided with panty ‘fasteners in the central
region 32. This allows the central region 32 containing the hump
72 to decouple from the wearer’s panites and move toward the
wearer’s labia.

In other embodiments, the sanitary napkin 20 can have other
| types of decoupling mechanisms. For instance, the sanitary napkin
can have- elements that decoup]é by some movement ﬁithjn the
- sanitary napkin instead of héving the backsheet .40 decouple from
‘the wearer’s panties. These other decoupling features can be used
instead of, or in addition to the adhesive pattern which provides
decoupling of the backsheet 40 from the wearer’s panties. |

Particular types of decoupling of the elements of an
absorbent article are described in U.S. Patent 5,007,906 which
issued to Thomas W. Osborn, et al. on April 16, 1991; EPO Patent
Application Publication No. WO 92707535 entitled "Sanitary Napkin
Having Components Capable of Separation in Use" published May 14,
1992 in the name of Visscher, et al.; 'and, in U.S. Patent
Application Serial No. 07/874,872 entitled “Generally Thin,
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regarded as forming the present invention, it is believed that the

| nventywepamei7el be better understood fromthe follow ng d@lUSpI/DGﬂSlM| chis
t aken i.n conjunction with the acconpanyi ng drawi ngs in whichlike

desi gnations are used to desijgnate substantially identical elenents, and in
whi ch:. Figure 1 is a perspective view of a preferred sanitary napkin
according to the present invention. Figure 2 is a schematic -

I thi tudi nal Hiedibhei SanitfaryhBapkini Vithy Stafifened sCenter? nfife@uAgril gsHown
Sanitary LZBE‘?’% o{0, the WaldF sboim? ThO ARobéar heteh i i on bl U Lot
f1aps). FFbQﬁeés(iI“%ﬂdME!'eﬁr’é"Eﬂ&@ §era;itt|aamnaplwe\»svmgn-a| spacing t hat of
Figure 3 shovitegcture chpatde of dedoapPingy feom etliccdbEOFIRAESEINEE of the
| sanitary napkin. The pending U.S: patent application discloses a
sanitary napkin having a central absorbent hump which is capable
of decoupling from the absorbent core of the sanitary napkin,
among other things.

The bending axes 80 and 82 are another feature that provides
the sanitary napkin 20 with the ability to provide sustained close |
fit against the wearer’s-body. The bending axes 80 and 82 allow
the sanitary napkin 20 to be formed into specific configurations
when worn. The bending axes 80 and 82 in the embodiment shown in
FIGS. 1 and 7 are formed by stitching lines 70 and/or densified or
embossed areas 84 that preferably correspond in ldcation with the
stitching lines 70. The bending axes 80 and 82 in the embodiment

.shown in FIGS. 1 and 7 are of two general types.

The first type of bendzng axes comprises a pair of bending
axes 80 located generally at least in the central region 32 of the
sanitary napkin 20. The first type (or pair) of bending axes 80
preferably comprises a pair of ]ongitudina11y oriented curved
convex inwardly-oriented axes. The first pair of bending axes 80
are Jocated in the longitudinal side regﬁons_36 of the sanitary

_napkin 20. The longitudinal side regions 36 are genérillyfthinner
and more flexible than the _portidn of the central region 32
containing the hump 72. The first pair of ‘bending axes 80 are
located between the base 74 of the hump 72 and the longitudinal
side edges 42C of the absorbent core 42. |

The first pair of bending axes 80 serve to encourage the
sanitary napkin 20 to bend about the base 74 of the hump 72 when
the sénitary napkin 20 is subjected to laterally inwardly oriented
campressive forces such as those exerted on the sanitary napkin 20
by the upper portions of the wearer’s thighs. The configuration
of the first pair of bending axes 80 will preferably fit the

~insides of the upper portion of the wearer’s thighs. |

i
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forces on the sanitary napkin. Figure 6 is a perspect&ggaxnﬁaq of the
sani t ar yycpges7810f the present inyention in one possi bl eP

configuration, Figure 7 is an expl oded perspective view show ng t he
assenbly of one version of {hg sanitary napkin shown.in Figure 1.

Figure 7A is a schematic side viewsimlar to Figure 2, only wth the

t opsheet and secondary topsheet renoved to show an enbodlnent of the
capillary channel fiber bun that conprises a plurality of tufts of fibers.

Figure 8 is a crogg:s NApe ViGW y&%E h
capil lary channel The E%_Ig'"a V\heh (& sg}%n%f %é ?’Ef) d_zr ar?hqgéa[q'\/\gen
wal I's (5), andmmhlbﬁnvxﬂlel engd e)egwns 28 anmyluoé the sanitary nepkis 20onal _
vi ew of a capi frh@rskcéitPBeElof bdndthg AR¥S 18U FrefErdbIyDédhpri seshfdrdcurved
configuration.
convex inwardly-oriented bending axes. The four axes 82 are -
preferably arrranged so that they each originate from the base 74
of the hump 72 and run in a direction from the intersection of the
longitudinal and transverse centerIznes, C, to one of the corners
27 of the sanitary napk1n 20

The overall configuration of the second set of bending axes
82 preferably corresponds generally to the configuration of the
panty fastener (though this is not absolutely required). This
provides for maximum conformation about these axes during wear.
The individual bending axes, however, may, but preferably do not
extend as far toward the cornérs 27 of the sanitary napkin 20 as
the panty fasteners. This is because {as described in greater
detail below) the second set of bending axes 82 may also serve a
liquid tranSporting function.

The first and second sets of bending axes 80 and 82 described
herein are in one preferred configuration. In alternative
embodiments, the sanitary napkin 20 may be prov1ded with bend1ng
axes in many other configurations.

', S . The sanitary napkin'zo-may, for instance, be provided with a
.third bending axis such as that designated by reference number 86
in Fig. 6. The third bending axis 86 preferably lies along at-
least a portion of the longitudinal centerline L of the sanitary
napkin 20. The third bending axis 86, like the other bending
“axes, can be formed in any suitable manner, such as by folding the
sanitary napkin. -

The third bending axis 86 may be used to provide the desired
fit of the end regions 28 and 30 of the sanitary napkin adjacent
the .wearer’s body. The third bending axis 86 may also be used in
the central region 32 of the sanitary napkin 20 to cause the
central region to be predisposed to bend upward.

T T R MR
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9 Figure 10 is a cross-sectional view of a "nultiple U shaped

capi | | gy os/oatgie! fiber. Figure 11 is a cross-sect PCRAUSR2/G6A5Df a
nmodi fied "C' shaped capillary channel fiber. Figure 11Ais a
cross-sectional view of an He,ghaped capillary channel fiber in a partially
col | apsed state. (Wile not “Optimal, such fibers can be used herein.)

The caliper and flexibility of the various portions of the
sanitary napkin 20 also provide the sanitary napkin with the
ability to fit closely against the wearer’s body. The end regions
28 and 30 of the sanitary napkin 20 are preferably thinner and
more fléxibieithat the portion of the central region 32 containing
the hump 72. The end regions 28 and 30 (and the aforementioned
longitudinaI side regions 36) preferably have calipers and
flexure-resistances within the range of those specified for the
sanitary napkins described in the above-mentioned pending u.s. -
Patent Application Serial No. 07/874,872, and in U.S. Patents
4,950,264 and 5,009,653 issued to Osborn on August 21, 1990 and
April 23, 1991, respectively. (In other embodiments, it is
possible that the caliper and flexibility of the end regions 28
.and 30 may be more or less.)

~ The higher flexibility of the end reg1ons 28 and 30 can be
attributed to several factors. It can result from the reduced
caliper of these regions. In addition, in a preferred embodiment,
the flexibility of the end.rébions 28 and 30 may be increased by
‘performing a mechanical operation, such as ring rolling, on the
end regions 28 and 30.

- The terms "ring rolling" (or “pre-corrugating”), as used
herein, refer to a mechanical operation that involves péssihg a
material between meshing corrugated rolls, or -the like. Ring
rolling the end regions creates folds in the end regions that
provide the end regions with a pluraltity of - bending axes for
greater flexibility. The folds are also able to stretch open when
the sanitary napkin 20 is worn. |

. 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 Febrﬁary 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
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Figure 11B is a cross-sectional view of an expanded capillary channel

fiber. woo3/bimure 11C is a cross-sectional view of -a whdCEL/USS2A06§8ed
capillary channel fiber. (Such fibers are preferably not used herein.)
Figure 12 is a photom crograph gectional view of part of a sanitary _
napki n whi ch shows the cl ose contact between a fornmed filmtopsheet and an
underlying |l ayer of capillary channel fibers and the protrusion of

Cﬁ.pi | aLy chgnnbﬁe]ﬂi keerali mmrfbbmmr @8, 0f991} héndt @psherdtent Applicdtigh’ e 13
shows the undergj a rr mul ti,-spiral pattern
of glue lines ugéeﬂgg gjoéf P?&?hgﬁ Sigﬁﬂdeg?e‘%‘%sﬁ{ ﬁ‘e f‘%ﬁgre{)fﬂm& FEBFYR ¥ hannel
fibers. B8.gU981 1(coldect ively peaferned §pcherefin sas dther 'RinghiRohl ing®
conponents of t pgten@nippidatiankj.n coul d be assenbl ed by hand.

_ The end regions 28 and 30 are preferably ring rolled so that
the fold lines in the corrugations formed therein run generally in
the longitudinal direction. In other embodiments, the fold 1ines
could run in the transverse direction, both directions, and/or
other directions.

The benefit of providing the end regions 28 and 30 of the
sanitary napkin 20 with increased flexibility and the second set .
of bending axes 82 (and the other features described above) is
discussed with relation to FIG. 6.

The sanitary napkin 20 is able to conform to the three Basic
regions of the wearer’s body that the sanitary napkin 20 contacts
when the sanitary napkin 20 is worn.

The body of the wearer may be divided into three anatomically "
distinctly-shaped regions when the wearer is viewed along the
longitudinal axis. From the front of the wearer’s body to the

. back of the wearer’s body, the first of the three regions "is the
mons region. The mons region has a compound curved convex upward _
shape. ‘The second region is that containing the vaginal
introitus. The second region is defined by the labia majora and
resembles a W-shaped outline. The third region is determined by

~the crevice between the buttocks (or “g1utéa1 groove") and is
generally cusp-shaped and defined by two convex upward . and’
outwardly diverging lines. (The characteristics of these parts of
the body are described in greater detail in U.S. Patent
Application Serial No. 07/630,45] entitled "Sanitary Napkin Having
Transversely Segmented Core" filed in the name of Osborn on
December 19, 1990.)
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Figure 15 is a perspective view of a formin which the. nBonents of the

sani t agy oBfRke coul d be seal ed by hand. Fi gure 1’631]/ SR/PSYpect i ve
V|em13? an apparatus that could be used to nake the sani tary napkin of the
present invention. Fhgures 17 and 18 are close up views of a

sani tary napkin bei ng- seal ed on the apparatus shown in Figure 16.

The sanitary napkin 20 preferably adapts to these three very
distinct shapes of the wearer’s body in the following manner.

The high flexibility of the first end region (or "front end
region") 28 of the sanitary napkin 20 allows this portion of the
sanitary napkin to curve around the convex upward shape of the

mons region. The pair of bending axes in the second set of
. bending axes 82 located in the first end region 28 aids the first
end region 28 in bending around the mons regxon

The central region 32 of the sanitary napkin 20 is able to
conform closely to the shape of the wearer’s labia majora. This
can occur even though the central region 32 may be less flexible
than the end regions 28 and 30. This is because the hump 72 can
fit comfortably within the space between the labia majora. The
bending of longitudinal side regiohs 36 upward about the first

- pair of fold axes 80 allows the central region 32 to assume a
'H-shape outline to closely fit the second region of the wearer’s
body.

-The second end region (or “"rear end region") 30 of the
sanitary napkin 20 is also flexible. This flexibility and the
pair of bending axes in the second set of bending,axes 82 located
in the second end region 30 aids the second end region 30 in
bending upward in a cusp shape to provide close contact with the
wearer’s gluteal groove. ' "

The various regions of the sanitary napkin 20, as noted
above, can also be provided with densified areas, such as
dgnsification lines 84. '

These densified areas 84 can be provided by the stitching
lines 70 used to secure various components of the sanitary napkin
together. Alternatively, or additionally, the sanitary napkin 20
can be embossed, or the like, to provide the densified areas.

I N———————
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10 Figure 19 is a plan view which shows the differential stretching of
t he topyhadroiygAt coul d be used to provide the sanitary REFRYFI2{PG0A1 L
curvature. DETAI LED DESCRI PTI ON OF THE | NVENTI ON 1.
General Characteristics of thegAbsorbent Article. A preferred

enbodi mrent of a unitary di sposable absorbent article of the present
invention is the catanenial pad, sanitary napkin 20, shown in Figure 1

The term "absor befhe demgiifétation of theesanibanyeinapkinr 80 eirts chosendaveases whi ch

absorb_and Cogéa@ L POElY CHUSE o HipodBRI HRSE! ihERIdey. bLET G hat devi ces

whi ch are place gal nst or
1mited to the following. The densified- areas can, as noted

above, be used to form bending axes to aid the sanitary napkin in
assuming particular in use configurations. The densified areas
can be used to create higher capillarity in selected parts of the
sanitary napkin 20 for transporting liquids in the z-direction.
The densified areas can also be used to create channels capable of
transporting liquids in the x-y p]ane to selected portions of the
sanitary napk1n 20.

The densified areas 84 are also useful in sanitary napkins to
control stain patterns. It has been found that some women prefer .
that the menses stain .be confined to certain portions of a
sanitary napkin. These women feel more confident in a product
that gives the visual appearance of controlling the flow of menses
within the sanitary napkin. Thus, the densification areas can
provide a positive consumer signal.

The densified areas 84 in the embodiment shown in Figure 1
are in the same pattern as the stitching lines 70. The densified
areas 84 can be provided-in any suitable pattern, however. Such
patterns need not coincide with stitching lines, and the like.
For example, the dens1f1catton lines 84 may be in the form of an
oval or hexagon around the base of the hump 72."

_The individual components of the sanltary napk1n will now be
looked at in greater detail.

3. The Individual Components of the-Sanitarx'Nanin.
A. The Topsheet.

The topsheet 24 is compliant, soft 'feeling, and
non-irritating .to the wearer’s skin. Further, the topsheet 24 is’
liquid pervious permitting Yiquids (e.g., menses and/or urine) to
readily penetrate through its thickness. '

R —
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proxinity to the body of the wearer to absorb and contain the various

exudat qgﬁrged fromthe body. The term "di sposabl e'PQIEUSEHB605trein to
descrl sorbent articles which are not intended to be | aundered or

othermnse restored or reusedzgs an absorbent article (i

I ntended to be discarded after a single wuse, and, preferably, to
recycled, conposted- or otherw se disposed of in an environnentally
conpati bl e mannerphe Aopshvetarag’ msotu&memldast|(oi'efaeéserertsuatnesb,ent

ticles whicgh f -

coor di nat ed GRETigns °8 "By EARET sTE R s | dehASLINY sifle) RO T
conb<fachugtside) i38Be vtﬁhechowsfmma 51559 f3§PrBer§had}%R§éﬁ%tto t he

egsm #! pyrx &y MRdast Oat fperuroﬁgeml &b b6@)-eBntadtsng Which is

refers to an
pudendal regi

intended to a

di scharges fr

I nterl abi al dwplsm smlhah twosiahgipudinahl ddgesi3B6i andatwd epdiredgas 13pDext er nal
of the wearer's vestibule are also within'the

used herein,

erm 'sanitar

oL e S ! Lol g 00 "l

the term "pudendal '
(A s1mi?ar numberxng system will be used for the other

components of the sanitary napkin. That is, the side of thg
component facing the wearer’s body will be designated by the

‘number of the component and a reference letter "A". The side

facing the wearer’s undergarments will be designated by the number
of the component and the letter "B". The side and end edges will
be designated by the number of the component and the reference

letters "C" and "D*" respectively. )

A suitable topsheet 24 may be manufactured from a wide range
of materials such as woven and nonwoven materials; polymeric
materials such as apertufed formed thermoplastic films, apertured
plastic films, and hydroformed thermoplastic films; porous foams;
reticulated foams;  reticulated thermoplastic films; and

thermoplast%c scrims. Suitable woven and nonwoven materials can be

comprised of natural fibers (e.g., wood or cotton fibers),
synthetic fibers (e.g.,’ polymeric fibers such as polyester,
polypropylene, or polyethylene fibers) or from a ‘combination of
natural and synthetic fibers. '

A preferred topsheet comprises an apertured formed film.
Apertured formed films are preferred for the topsheet because they
are pervious to body exudates and yet non-absorbent and have a

 reduced tendency to allow liquids to pass back through and rewet

the wearer’s skin. Thus, the surface of the formed film which is

in contact with the body remains dry, thereby reducing body

soiling and creating a more comfortable feel for the wearer.

Suitable formed films are descrfbed-in U.S. Patent 3,929,135,

entitled which issued to Thompson on December 30, 1975; U.S.

e., they are

scope of this invention.
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refers to the externally visible femal e genitalia. It should be

under st oqglp o/@Msser . that the present invention is al so appCrams2m6081 ot her
fem ni ne hygi ene or cataneni al pads such as pantiliners, or other absorbent
articles such as incontinence % and the like. - The sanitary napkin
20 has two surfaces, a body-co actlng surface or "body surface” 20A and a

garnment surface 20B.

The sanitary napkin 20 is shown in Flgure 1 as V|emed

fromits body patent 4,324,246 which issued to Mullane, et al. on April 13,

1982; U.S. Patent 4,342,314 which issued to Rade]. et al. on
August 3, 1982; U.S. Patent 4,463,045 which issued to Ahr et al.
on July 31, 1984; U.S. Patent 4,629,643 issued to Curro, et al.
December 16, 1986; and U.S. 5,006,394 issued to Baird on April 9,
1991, The preferred topsheet for the pfesent invention is the
formed film described in one or more of the above patents and
marketed on sanitary napkins by The Procter & Gamble Company as
“DRI-WEAVE".

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. Such topsheets (as well as
fibrous topsheets) can be rendered hydrophilic by treating them
with surfactants. Suitable methods of applying surféctants are
described in U.S. Patents 4,950,254 and 5,009,653 issued to
Osborn, and in U.S. Patent Application Serial No, 07/794,745, P&G
Case 4528, filed on November 19, 1991 by Aziz, et al.

The topsheet 38 may be stretched and ~secured to another
component and relaxed to provide the sanitary napkin 20 with

curvature (as described in detail below). If a formed film is.

used as the topsheet in such a process, the shape or pattern of
apertures in the film could be varied to impart more/]ess
elasticity to the topsheet. The degree of lengthwise and
cross-direction curvature can also be varied with the elasticity
and other physical properties of the topsheet. (The same applies
to any of the other components of the sanitary napkln that may be
stretched to create a curved product.)

It will also be'appreciated that fibrous, nonwoven topsheets
- made from materials such as polyethylene, polypropylene and blends

are commonly used in éommercia]_sanitary napkins and pantiliners,
and such fibrous topsheets can also be used herein. A nonwoven
with elastic properties could, therefore, be used as the topsneet
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surface 20A. The body surface 20A is intended to be worn adjacent-to the

body ofyoidifer9gpr €r while the garnent surface 208 is on tREI/USHN06050 e si de
and is.intended to be pl aced adj acent to the wearer's undergarnents when

the sanitary napkin 20 is : The sanitary napkln 20 has two
centerlines, a Iongltudlnal centerline, L, and a transverse
centerline, T. The term"longitudinal™, as used herein, refers to a

line, axis orindwoaﬁétsouhm the topsteetods tifaesm@tﬁe%r Yo "Gt 2Quiveal |'S
generalty allg 3 (e.qg., approximately parallel to) a vertical plane
whi ch bisect & %'g?andlng wearer into Ieft_and rlght body hal ves when the

sanitary napkin 20 is worn. The terns "transverse" or "lateral" as used

herein, are '“ters%ﬁnﬁ%%hﬁ t@ﬂ%ﬂeé@fﬂter 13 hipen & oy s%arﬂﬁtél%“ whi ch

lies mnthln theBPIanF of t sani t I'S. genera
per pendi cul ariPEYidene qnoﬁEﬂWP 1rﬂiF‘QH§’EEﬂ éﬂrbe"t f’berﬁLHﬂe il QHGBEPQ§hom5 t hat
the sani t ary netydrikn sRébtsawh fchpare paguepuF1uid-paracablief bynadrbve tdfe aout er

edges 9f t'hemﬁ?{'i'ptl‘%ayty of holes or channels passing therethrough. - Such
‘sheet materials are described in U.S. Patent 4, 636,419, Madsen et
al, January 13, 1987 and European Patent Application 0215417,
filed 06.09.86, Sneyd et al. : :

B. The Absorbent. Core.

(1) General.

The absorbent core 42 is an absorbent means which is capable
of absorbing or retaining liquids such ‘as vaginal fluids . (e.g.,
menses) and other certain body exudates. The absorbent core 42 is
shown best in Fig. 7. The absorbent core 42 has a body surface, a
garment_;urface, side edges, and end edges. '

The absorbent core 42 may be mandfactured in a wide veriety

- of sizes and shapes (e.g.,-rectanguler, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of 1liquid-absorbent
materials commonly used in sanitary napkins and other absorbent

articles such as comminuted wood pulp which is genera]ly referred
to as airfelt..

Examples of other suitable absorbent materials include creped
cellulose wadding; meltblown polymers including coform;'ehemica11y'
stiffened, modified or cross-linked cellulosic fibers; capillary

. channel fibers; synthetic fibers such as crimped polyester fibers;

- peat moss; tissue including tissue wraps and tissue laminates;
absorbent foams; absorbent sponges; superabsorbent polymers;
absorbent gelling materials; or any equivalent material or
‘combinations of materials, or mixtures of these.
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napkin 20 in which the Iongitudinal edges (or "side edges") are designated
22 and 5 osathsidoes (or "ends") are designated 24, and tPET/ASOHIIOf t he
sanitary napkln are designated 27. - The sanitary napkin has two end
regi.ons, which are designatedygfirst end region 28 and second end region
30. A central region 32 is dlsposed bet ween the end regions 28 and 30. The
end regions 28 and 30 extend outwardly fromthe edges of the central

region 32 about Ifie E@nﬁ @rtidd andf comdarieriohhoPfthehabsorbedtaicyréaaqeki n. A

detailed descr Ia'ot Iacfso Obe va?'lecuer\tergl . "he ggsg’n%e%{'dcérge mtavohgved varying
caliper zones (e.g., profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent gradients, or lower density
and lower average basis weight acquisition zones; or may comprise
one or more layers or structures). The total absorbent capacity
of the absorbent core 42 should, however; be compatible with thé
design loading and the ‘intended use of the sanitary napkin 20.
Further, the size and absorbent capacity of the absorbent core 42
may be varied to accommodate different uses such as incontinence
pads, pantiliners, regular sanitary napkins, or overnight sanitary
‘napkins.

Exemplary absorbent structures for use as the absorbent - core
of the presént invention are described in U.S. Patents 4,950,264
and 5,009,653'entit1ed "Thin, Flexible Sanitary Napkin" issued to
Osborn on August 21, 1980 and April 23, 1991; U.S. Patent
4,610,678 entitled "High-Density Absorbent Structures" issued to
Weisman et al. on September 9, 1986; U.S. Patent 4,834,735
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisition Zones", issued to Alemany et al. on
May 30, 1989; and European Patent Application No. '0 198 683, The
‘Procter & Gamble Company, published October 22, 1986 in the name
of Duenk, et al. '

(2) Ihe Cross-linked Cellulose Fiber Laminate
Core. '

A preferred embodiment of the absorbent core comprises -the
laminate structure shown in Figure 7. The laminate is comprised
of a layer of superabsorbent polymeric material (or absorbent
gelling material) and one or more sheets or webs of cross-linked
cellulosic fibers.

Suitable cross-linked cellulose fibers for the absorbent core .
are described in U.S. Patent 4,888,093, issued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to
/ .
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12 regions 28 and 30 is contained in U S. Patent 4,690,680 issued to
Higmlgi dﬁ%ﬁenber 1, 1987. The sanitary naphr12¢h@ﬁﬂ&@ﬂﬁl

| ongi tydinal l'y-oriented (or longitudinal) central region 34 disposed al ong
the length of at |east a portkgn of the longitudinal centerline L, and

| ongi tudi nal side regions 36 Fatlerally outboard of the |ongitudinal central
region 34. The individual conmponents of the -sanitary napkin .

(descr bed belyugh, Ty 2y Rordisahe 4889, 5991 neusiea echmichors casgote
expl oded per sp¥bp99RRv PE R lsholiong %}?@ E%@%ﬁﬁ?*of‘sﬂ’rﬁg b&ﬂ’éﬂé @,g?%. on of-
the sanitary r@phbme’goeshﬂwm anid Bl §s.Patert 44835028 ssned-idyune €197, 19909

Traut d §npervi SRRy cif PREHE AT RpL N bObERYHR oS DRI B
core 42 positikzhaeud lﬂeﬂ%éﬂtﬂi’epﬂﬂéﬂﬂ’eﬂ" 38‘eawet ot Herrarshele@l4mn May ‘

15, 1991; and EPO Patent Application Publication No. 0 429 112 A2
published in the name of Herron, et al. on May 29, 1991.

The cross-linked cellulosic fibers in the embodiment shown in
Figure 7 comprises a single sheet that wraps the layer of
particles 41 of absorbent gelling material. The sheet is wrapped
so that it appears as having an "e" (or reverse "e" configuration)
when viewed from the end. The wrapped sheet forms an upper layer
43 and a Tower layer 45. In alternative embodiments, the laminate
can be formed in many other manners, such as by providing separate
webs of cross-linked cellulosic material (or other absorbent
material) for the different layers of the absorbent core laminate
rather than a2 single sheet, or by providing it with additibna1
layers. '

In this type of core, curled, twisted, preferably
chemically stiffened and crosslinked, cellulose fibers are'refingd
to provide fibers which can be used in sheet form as the absorbent

 core. The preparation of suitable curled, chemically stiffened
cellulosic fibers from which one can prepare the refined, curled,

. chemically stiffened cellulosic fibers used in the practice of

" this invention is described in detail in U.S. Patents 4,888,903;
4,822,543; 4,889,595; 4,889,597; 4,889,596; and 4,898,642.

The use of such fibers in combination with absorbenf gelling
materials, and means for manufacturing such combinations, are
described in U.S. Patent 4,935,022. Such preparations'préférab1y
involve the use of aldehydes, such as glutaraldehyde, as
crosslinkihg agents. In addition, polycarboxylic acids can be
used as crosslinking agents. Reference can be made to the various
citations in U.S. Patent 4,898,642 and PCT U.S. 89 01581 for other

cross-linked fiber types. Once in hand, the curled cellulosic
- _
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The sanitary napkln 20 preferably al so conprises certain optional

conponenigig 9dfoemM i ncl ude an optional tufted bundle (or-"bPET)USHZ/06051
capillary channel fibers that is positioned generally on top of the
absorbent core 42. The sanitarysgapkin 20 can al so be provided with one or
nore additional-layers or conponents. These include an acquisition layer
(or the "secondary topsheet") 46 positioned -generally between the bun 44 of
capi |l l ary channefiibérsecare arfindde tabpoovidat ther €ibkrs uSed tmrpriepane nkheki n 20

0 haChades, 2 fHRUReR e B¥int “Eord sk A h PRUEEILC! P LARS IhRRRNQFOT © 12

and the backshe he nonwoven [ayer 48 serves to t he naterlal of
the core 42 fromtearing when (the core is conpri sed of cross i nked

Cﬁl lul ose fibers andr)zn tahftybibéerlsweﬁfmﬁdwepﬁaast ,alak aq;ndous 8LoLkS torpri ©thg )
banty 1 ast eni ng ol ot P i 485" UriBE B BARL ¥iond s CE CT 00,
t he adhesive st rieightMatdhiis kmpé tthneughautﬁa'pvbélﬂdrm dmwtaivcﬂlah@p tas
surfaces other tgaguf Bauéf)Otffyle disk refiner (available from Koppers Company,
Inc., Muncy, PA, Model 105A- LAB) using - deknotting disk of the
17804-A type. An objective of the refining process is it cut the
twisted fibers without substantially defibrillating them.

The 3% aqueous stock solution is diluted to 0.5% consistency.
The solution flows through the Sprout-Waldron refiner using a gap
. setting of from about 5 mils to about 30 mils. Preferably, the
gap setting is about 2.5 mils. The Sprout-Waldron refiner is
modified by removing the equalizing spring so that the gap setting
remains constant throughout the flow of the fibrous stock
solution. A typical flow rate through the refiner is 9-10'gallons
per minute. The refining amperage is about 45 on & 25 hp. motor.
(The use of the amperage term is a measure of the mechanical
energy imparted to the fibers during the refining.) A single pass
of the fibers through the gap is employed.

In an alternate mode, the curled cellulosic fibers can be
.used in combination with crill. Crill is refined southern
softwood kraft fiber having a Canadian standard'freenéss between
about 50 to about 100 ml. (TAPPI standard). Typically, the crill
“comprises up to about 5%-10% by weight of the curled cellulosic
fibers. Addition of crill can impart desirable strengthéning
properties to the final sheets, and also can serve as a diluent in
the sheets, for reasons of economy.

Following the refining, the 0.5% aqueous slurry of the
refined, twisted fibers is further diluted to a slurry weight of
from about 0.1%-0.2% for use in .the formation of sheets.
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portion of the undergarnment prior to use of the sanitarﬁﬁgﬁggl
13 - wodsR1$&Ni tary napkin 20 may al so include extensi 2(?@51 opsheet
38 that orm longitudinal sidé edge waps 54. The enbodi nent shown
e F|g 7 differs fromthat own in Fig. 1 with respect to this feature.
Fig. 1 shows a sanitary napkPh 20 -whi ch includes optional side flaps or

"W ngs' 56. The side flaps or N

The in-use integrity of absorbent structures comprising the
refined, curled fibers disclosed above can be further enhanced by
ultrasonic or heat bonding, especially in conjunction with the use
of 10-15% by weight of thermoplastic fiber (e.g., KODEL 410
polyester) admixed with the refined fibers. In yet another
method, various spot-bonding means can be employed to affix the
backsheet to the core, especially over those areas to which the
panty -fastening adhesive is applied.

C. The Bac sheet.

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).

The backsheet 40 is preferably manufactured from a thin plastic

~ film, although other flexible liquid impervious mater%;ls may ‘also

be used. As used herein, the term "flexible" refers to materials

. which are compliant and will readily conform to'the'general shape
and contours of the human body. '

The backsheet 40 may comprise a woven or nonwoven material,
'_p01ymeric films such as thermoplastic films of 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 Corporatibn of Cincinnati, Ohio; 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/dr 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
baéksheet 40 may be breathable) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., with pant111ner devices herein.

EEN
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“wings" 56 may be folded around the crotch portion of the ' ' nties.
The si dewOI931786 (as described in_greater detail bel ow) @ﬁ%@’\@ﬁﬂg?numer

of purposes, including, but not limted to protecting the wearer's pantles
from soi ling and keeping the sgpitary napkin secured to the wearer’

panti es. The | ongitudinal side edge waps 54, on the other hand, wwap
around the other conponents of the sanitary napkin 20 to provide the
sanitary napkin with nore confortable |ongitudinal side edges 22. The
conponents of the sanitary napkin 20 nay be held together in any suitable

manner. |I.n the enbodi ment shown in Fig. 7, the conponents of the sanitary
napkin 20 will be held QogeHEaéﬂﬁﬂlmﬂLgbﬂﬂmﬁﬂEQESAEM 64, a topsheet
attachnent mechani sm such as topsheet bonding adhe5|ve and a
backsheet attach chani s h as backsheet I ng ve 68.
In addition, in’ {mﬂ‘:? Fgﬁ%"yeﬂa og‘fr@'ﬁ?er{tﬁ Y11 ‘i}qﬁq ft‘ﬁ'g 5u Y44 of
capillary charf‘rhnh"i Maref cinali;ntyortﬂauqe'lt(f[jbhERatQMBthaﬁh@rabvosuéMedcore
42, and the n%\%gymgh@ﬁlqggdﬁ e Qﬁidi'b% @BP@Q by stitching lines 70 to
ven -

forma core/no eet Sandw ch e StItC Ing lines 70

That is, the tufted portxon of the bundle of fibers is
typically positioned on top of the core 42. The lower portions of
the bundle of fibers may, but need not, also.be positioned on top
of the core 42. The lower portions of the bundle of fibers are
preferably inserted within the core 42 or positioned under the
absorbent core 42.

The tuft can be formed by forming the fibers in the upper
portion of the bundle of fibers into a 'Ioop'.' These fibers are
then retained in their looped'configuration by some suitable
mechanism. The loop of fibers can also be manipulated in various
ways to provide it with desired characteristics. For instance,
the loop can be turned or twisted (such as by a half turn applied
to the loop) to provide a ‘structure that is more resilient and
less subject to collapse during use. (The twisting typically
refers to applying x-y plane rotational forces on the loop.)

In another embodiment (shown in Fig. 7A), the central portion
of the layer of capil]ary channel fibers can be gathered into a
plurality of small *loops" or "tufts". These loops or tufts
.extend upward from the layer of capillary channel fibers to firmly
contact the topsheet. Moreover, the loops or tufts are positioned
centrally in the overall article, such that it can provide rapid
acquisition and transport of fluid into the remaining portion of .
the layer of capillary channel fibers, and thence into the fluid
storage layer of the article.

Advantageously, such "loop" or "tuft" not 'on1y concentfates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
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preferably form bendi ng axes 80 and 82 for portions of the sanitary. napkin
to bengv@bspet7sthen the sanitary napkin 20 is worn. Al |l BET/URSSEO6EShponent s

and features will be described in greater detail below 2. Shape
of “the Sanitary Napkin and Caggfij gurations the : Sani tary Napkin
May Take During Wear. A.  Shape of the Sanitary Napkin

Figures 1-3 show that the sanitary napkin 20 has a curved,
body- conf or m cumptivectheiloepmairotufit subspentially in the.upward z-direction,

thus enhancing fluid movement in the downward z-direction of the
article.

* Capillary channe) fibers are fibers having channels formed
therein, preferably, on their exterior surfaces. Figures 8 to 11C
show examples of some types of capillary channel fibers 90.

Suitable capillary channel fibers are described below, and in
the following patent applications which were filed on July 23,
1991: U.S. Patent Application Serial No. -07/734,404 filed in the
names df“Thompson, et al.; U.S. Patent Application Serial No.
07/734,392 filed in the names of Thompson, et al.; and, U.S.
Patent Application Serial No. 07/734,405,fi]ed'in the names of
Buenger, et al. These patent applications may be referred to
collectively as the "Capillary Channel Fiber" patent applications.
Suitable capillary channel fibers are also described in EPO Patent
Application O 391 814 published October 10, 1990.

While a variety of capillary channel fibers can be used
herein, the following description discusses some preferred
characteristics of the capillary channel fibers 90 that are
incorporated into the absorbent articles of this invention.

(1) Eiber Morphology.

The capillary channel fibers 90, as noted above, have
rcapil1ary channels 92 on their outer surfaces. While .the
‘capillary channel fibers can also have a hollow central core which
would provide some additional capillarity, it is preferred that

such hollow core fibers not be employed.

In general, providing capillary channel fibers with a central
hollow core would require the fibers to be somewhat stiffer than
desired so that the central core will not collapse under pressure.
A central core running through a capillary channel fiber would
also not be expected to quickly pick up and deliver liquids, since
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14 Figure 2 shows that the sanitary napkin 20 has a curved | ongitudinal
profile iwoweBiot?sit he ends 24 of the sanitary napkin are di BETAI3/068Nar d.
The sanitary napkin 20 has a hunp 72 formed by the tuft of capillary
ctrannel fibers on its body surfgce 20A "~ The sanitary napkin 20 also has a
curved transverse profile. The term "curved", as used herein wth
reference to the shape-of the absorbent articles (as wel | as 'the securenent

nmechani sms t hat thetldiqeidshwouid) Habei to Find ethe§P dyd Wb athe thd ar'ch tfiBef OF NB

d Ki i adest
" that 1o i el befor8 pRcapRina Ihte (88, efitFal ook, (506 0" pel el fias °°"o
devi ati ons fronthe ead gft the rC@QIUri"pIQmane'lsﬁﬂh%t‘cuelﬂdﬁhvmt haleeso rhry in

conprise curveddopeRt addnt S REEh thatabd3bfbeh®/dbPe fiteP .Or nore curvilinear
| ines or surfaces, rectilinear |ines or surfaces or conbi nations of

curvilinear and rectilinear lines or .
The capillary channel fibers 90 are preferably either bent

or, more preferably, in a curled configuration (that is, they are
nonlinear). Most preferably, the capillary channel fibers 90 are
"substantially curled” (or otherwise gathered). 'This prov'ides the
capillary channel fibers with a higher 1loft and increased
resilience for a given number of fibers. The c'api'l'lary-channei
fibers 90, however, should preferably not be “kinked". Kinking a
capillary channel fiber can cause points of constriction of the
capillary channels at each kinking site. This will interfere with
fluid flow dynamics along the capillary channel. | |

In addition, there is another substantial advantage to
employing nonlinear capillary channel fibers.  Figure 12 shows
that it may be preferred that small portions, or “tufts", of the
capillary channel fibers 90 actually protrude into at least some
of the topsheet 38 orifices 29 of the articles herein. These
protrusions are easier to effect when a high loft 'éa'pi'liary
channel pad is prepared using curled capillary channel fibers.

. - There is a greater likelihood that a number of ends and/or curls
' in the capillary channel fibers will find their way into the
orifices of the topsheet materla'l than if substantially linear

capl'l'lary channel fibers were to be emp'loyed

The capillary channel fibers 90 may be curled in a number of

ways, including, but not limited to: (1) selectively heat

~ quenching the fibers as they come from their forming die; (2)

~ fibers made from synthetic 'polymers such as polyesters can be

curled by stretching, followed by relaxation, or by passing the

fiber under tension around a sharp edge, followed by relaxation;

- or (3) by immersion in methanol. 1In a preferred mode, the fibers

are substantially helical. Whatever means are used to crimp or

otherwise gather the capillary channel fibers, they can, if
desired, be carded to form an assembly of fibers.
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surfaces. The term "curved" is, thus, not limted solely to

carticl %;%Em entirely of a curyvilinear segnent or segpemMUs92/06051 The -
sani tary napkin is also profiled so that it is thicker in the center ‘of the

sanitary napkin and tapers s9 it becones thinner toward the edges 22 and
24. The sanitary napkin can Be profiled in any suitable anount.
Preferably, the sanitary napkin is profiled so that the ratio of the
caliper of the sanitary napki n at the intersection of the |ongitudinal and

transverse center #&1" | of, the sani tary, napkin as neasured
t hr ough the absor E? éf“p t“Bﬁeﬁe curls; fy ‘§a\ﬁ/§‘ F?gen&glébﬂ“? anges
from bet ween giomn ﬂo 4|b6ut(6 om, and{ typicaHy ethearfdequemyy ofndhe duwlgbout

110:1 (e. 9. 12%‘% atﬁﬁ@t ?ﬂﬂ' %m”m’ %‘35)'&0 ,about érhq?ers%ﬂ' Lfrm@?pk' h 20

can be proflled by z ted
to stacking |61,h9rs wis |W1F@d§t5| 9@I3P°!"‘arag@mlaéﬂgi rf“&ﬁ!FWd?fn ahpyteBsP ons on
top of those )Mrt hems BhitaR |goodt BoftnessM eliehs if othe/iltighwer dadlier f @dngedg t he

components of e SAM g 1aRgP  Eipi17a Midhhdis MStikec othinGigh eNgRT I Ng the
average capillary channel fiber having a straight-line length of )
about 2 cm is curled or gathered to provide optimal fibers havmg
a length of from about 0.5 cm to about 1.5 cm.

-The capillary channel fibers 90 are intended to promote
passage'of liquids in the "z" direction of absorbent articles.
This is shown with reference to Figure 7. Figure 7 shows that the
long “(or "x") axis is referred to as. the “m'ac'h'ihe-direction"_,
"inasmuch as, during manufacture the articles pass thrbugh the
machine in the direction of this axis. The short (or "y") axis is
referred to as the "cross direction", since it is the direction
- across the width of the article. The "z" direction is the
. direction proceeding down through the topsheet, then_c’e-itito the
layer of capillary channel fibers, and thence into whatever fluid
storage core that may be provided. ' '

The objective is to provide a gradient of capillary suction
between the topsheet 38 and underlying layer or layers of the
articles herein, such that liquid is drawn in the “z* direction
and away from the surface of the article into its ultimate storage |
layer. Empirically, capillary suction is related to adhesion
tension and inversely related to the size of the openings - i.e.,
in the typical case, the openings in the topsheet will be 'lar"ger
"than the intra-fiber capillary channels, which, in turn, will be
larger than the inter-fiber capillary channels in a fibrous
storage core. The surface hydf'ophi'licity of the components of
each layer can also theoretically affect the capillary suction
gradient. '
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conponents of the sanitary napkin.

15 wWooseiis1ary napkin 20 of the present invention c aPCD/AISIRI068SE i n any
desired amount. The preferred anmpbunts of curvature are discussed with -
reference to Figures 2 and 3, 36 . Figure 2 shows that the sanitary napkin
20 is preferably curved so that when the central region 32 of the sanitary
napkin 20 is placed with the garment surface 20B. on a flat surface, the

. The capillary channel fibers 90 in at least the upper portion

47 of the tuft 44 are preferably -oriented generally in the
z-direction. The ends of the looped capillary channel fibers in
the tuft may be cut to provide a fleece-1ike, z-directional bundle
of open-ended capillary channel fibers.

Further, by providing some underlying -capi]lary..channe1
fibers that lie substantially parallel to the machine direction,
fluid flow in the machine direction is also promoted, which .
enhances the overall useful absorbency of the article. Further,
by orienting the capillary channel fibers of the lower portion 49
of the tuft 44 in the machine direction, fluid flow in the cross
direction is controlled, thereby minimizing, or even entirely
avoiding, leakage of fluid from the longitudinal side edges 22 of
the article.

Thus, unlike absorbent articles of the prior art which
utilize fibrous batts which comprise inter-fiber capillary voids
and move 1iquids in an undirected manner in the x, Yy and z
directions, the intra-fiber capil]ary channels 92 of the capillary
channel fibers 90 can be 'used to provide desirable fluid
directionality. In addition, since the capillary of the fibrous
layer of the present invention resides in the fibers 90
themselves, rather than in inter-fiber spacings, capillarity is
not lost when fiber-fiber spacings become displaced.

In addition, the capillary channel fiber bun 44 of the

- present invention provides its 1liquid drawing and directing

furictions even when the bun 44 is soft, fluffy and comfortable to

the wearer, in contrast to compact; dense and relatively stiff
batt materials which function by inter-fiber capillary action.

While it will be appreciated by those familiar with the
physics of fluid transport that the absorbent articles described
herein conveniently make use of the differences in spacings
between topsheet, capillary channel fibers and core to establish a
pressure gradient to draw fluids in the z-direction, other means
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ends 24 of the sanitary napkin 20 are spaced a distance Dl err] above the

pl anevgé 8joi7dl at surface. Preferably, the curvature oPCIfSRMM0LSy

napki n 3 is such that the ends 24 are spaced between about 0.5 inch (about
1.-3 cm) or about 1 inch (ab®mt- 2.5 cm) to-about 1 3/4 inches (about 4.5
cm ) above the plane of the flat surface. Figure 3 shows the | atera
(or "cross-nmachine direction", or "cross-direction"” L+curvature.of t he
sarnitary napk¢an be rmpiayed Hio, estabd ish sysh grdrectinn Elnidafvegeadiente sanitary

napkin 20 is ﬁd%caxing?é \wethet hereﬁmrtgrammpkm rthestqpsheer! aee smafl e
e A 0, i R B LRl B TSl ©

and about 17
napkin 20 canjntireviiber chhmreé widthanaouwideo s Q0 piangne mayohe asefulnfemy of the

sani tary napkyige &J}«%R.c.]g' 1stﬂ§hycw&r MiE RUERORE. men@é?ﬁ gt thet ed
sani tary napkins are descr % qunepts I nc r teg RX reference
herein in t hedesired gradient can be establis or examp e, y selecting
topsheet which is more hydrophobic than the cap11]ary channel
fibers.

(2) Capillary Channel Fiber Structure and Surface
Properties. |

The cabi]lary channel fibers 90 can be prepared from any
convenient polymer which is nonswelling when wet. Polymers
: such as polyethylene, po]ypropylene, polyesters (preferred), and
the 11ke, are useful herein, so long as they are: splnnable such
that they can be formed with _external capillary channels.
Conveniently, the polymers are melt-extrudable. Typically, the
capillary channel fibers herein will be prepared from a synthetic
polyethylene terephthalate polymer melt having an inherent
viscosity (*IV") of from about 0.6 to about 0.9. (IV is a term of
art and can be determined in well-known fashion. See, for

example, U.S. Patent 4,829,761 at column 8.)

The capillary channel fibers 90 preferably have a denier
(denier per filament "dpf") of about 10 (at an IV of about 0.9) -
22 (at an IV of about 0.7). However, it is to be understood that
the denier of the fibers used is within the discretion of the
formulator, and the denier can easily be in the range of 25.

The depth:width ratio of the capillary channels herein is
preferably about 2.0, but processing restrictions, as well as for
economic reasons, a depth:width ratio of about 1.3 is typically
employed. Typical and readily producible capillary channel fibers
which are quite satisfactory for wuse herein thus have a
'depih-of?waIIS of about 48 microns and 2 width-between-walls of
about 37 microns. The wé]ls,-fhemselves, are typicé1]y about 3-15
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Background of the Invention" section. In other alternative

enbodi mewp3/¢17¢1 sani tary napkin 20 can be in other cur ve®PA@eUSI2060a1 i ons.
For exanple, it is possible that the sanitary napkin 20 coul d be curved in*
t he opposite manner shown in i1Rg drawi ngs. In such an enbodi nent, the
center of the sanitary napkin woul d be- di spl aced upward, and the ends

di spl-aced downward when the garnment surface 20B of the sanitary napkin is
pl aced.down on micrprs thickace AlthauigheMasiidtions s iar ehpsssidihensibng general |y

l'ess preferred.acceptable, capillary channel fibers prepared from polyester and
. having these characteristics are quite . effective  for their
intended purpose. '

Such fibers can be prepared using conventional operating
equipment and readily withstand pressures of the type encountered
in sanitary devices, especially sanitary napkins and pantiliners,
without-co1]abse or spreading of the capillary channel walls to
such an extent that their capillary function is lost.

The capillary channels 92lcan be of various shapes. Certain
shapes can offer particular advantages in particular product
applications. For example, "U-shaped", “H- -shaped®, and "V"- -shaped
;aplllary channel fibers 90 may be. used. ‘The "H- -shaped" fibers
are one preferred shape. ' Furthermore, the basic shapes may be

" repeated (see Figures), or even branched, to produce fibers
containing multiple channels. The multiple "U" fibefs of Figure
10 offer the additional advantages of having additional
capillarity due to face-to-face contact and being easily curled.

The manufacture of capillary channel fibers of the type
employed herein is described in EPO Application 391,814 (cited
‘ab0ve) and in co-pending U.S. Continuation-In-Part Application
entitled "FIBERS CAPABLE OF_'SPONTANEOUSLY TRANSPORTING FLUIDS",
Serial No. 077/736,261 filed July 23, 1991, Inventors Phillips,
Jones, et al, Eastman Chemical Company, and in the co-pending U.S.
Patent Application entitled "OPEN CAPILLARY CHANNEL STRUCTURES,

" IMPROVED PROCESS FOR MAKING CAPILLARY CHANNEL STRUCTURES, AND
EXTRUSION DIE FOR USE THEREIN“, “Serial No. 07/482,446,' filed -
February 20, 1990, Inventors Thompson and Krautter.
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16 8. Cbnflguratlons the Sani tary Napkin My Take Durin

Wear. woos/bimsisani tary napkin 20, ideally, is capable oPCEAM

dynam c .adj ust nent during wear. This al | ows the sanitary napkin 20 to
provi de sustained-close fit -a8@i-nst the wearer's body. There are many
features of the sanitary napkin 20 that can provide it with this ability. -
The tuft 44 of capillary channel fibers fornms a hunp 72 which is capabl e of
fitting in the space between the wearer's labia. The hunp 72 is preferably
tapered so that itkhiledele gprdyserds ugeddtal byepieerebeseca'pﬁlhirgvahhm]as t he

base of the h 7 a he t o] I or t he
mearer: The HiBars' Breyane Gt Ehele v udsebladoRbertORRY B el
exudat es absorbent to urine or blood- contatntng fluid such as menses? the :
fibers themselves are most preferab]y hydroph111c Since most
synthetic polymers are hydrophobic, the capillary channel fibers
used herein are surface-treated 1in order to render them

hydrophilic.

The surface treatment of polymeric fibers .involves processes
which are well-known in the extensive fiber literature. In
general, such processes involve treating the surface of the fibers
with 2@ "hydrophilizing agent", especially a surfactant. The
.hydrophilizing agents are preferably added to the polymer to
drawing of the capillary channel fibers to their final size.
Typical surfactants useful in such processes include various
nonionic and anionic detersive surfactants of the general type
known in the 1aundry ltterature

Hydrophi]izing agents include wetting agents such as
~ polyethylene 4glycol monolaurates (e.g., PEGOSPERSE 200ML, a
polyethylene glycol 200 monolaurate available from Lonza; Inc.,
Williamsport, PA, USA), and ethoxylated oleyl alcohols (e.g.,
~_VOLPO-3, available from Croda, Inc., New York, New York, USA).

Other types of hydrophilizing agents and techniques can also
be used, including those well known to those skilled in the fiber
and textile arts for incréaﬁing wicking perfbrmance, improving
soil re1ease properties, etc.

(3) Arrangement of the Capillary Channel Fibers
' Into Fibrous Batts.

In general, the capillary channel fibers 90 will be laid down
~into a bundle of such fibers for use in the absorbent article. In

-
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readi | y when

they | eave the wearer's body. - The hu 72' f
52/ Bh51

- has apswess/atslly the follow ng dinmensions: a [ength ( )
about 4-10 cm, nore preferably about 2-3 inches (about 5 -

di mensj on) of

7.5 cm)(the length of the huép-is also preferably |ess than or equal
| ength of the absorbent core); a wdth (or y-direction

about 1/2 the
di nensi.on) at
preferably le

to.about 1.5 tines the caliper of the surrounding | ongitudinal

and end regio

3/4 the width
capillary cha

erably
on -

to

W dest I n f l.ess than, or | tq.,about 5 nor e
asvrefarre <Bhodinents” The, ondfe; oF i sep (AR chamsTc kibeFeLng -
cal i per (or z-idi 1@ down dnnertritbrgnd gétheweditinBo antuft rtm faree tbal hympr of t he
hunp at its qupt of maxi mum el evation is preferably greater than or equal

edge regions

ns of the sanitary napkin. The hunp 72 is preferably tapered
so that its point ychnBagiteuwldaitypeal Bxtiandsal exspéhan ohe aqngé fremabout

#Baut EATYEP @25 cm) to! S50t BT TR 1UAEIH), | PrdtePilY he

“from about 0.1 in (0.25 cm) to about 0.4 in. (1 cm) for use in

sanitary napkins; preferably from about 0.05 in. (0.13 cm) to
about 0.15 in. (0.4 cm) for use in pantiliners; and preferably
from about 0.1 in. (0.25 cm) to about 0.5 in. (1.3 cm)_for use in
infant diapers or adult incontinence garments.

For ise in dispbsab]e absorbent articles, such batts will

typically have from about 0.003 g to about 0.016 g of fiber per 1
cm? surface area, and will have from about 0.003 g to about 0.03 g
capillary channel fiber per 1 cm? volume (measured in the
uncompressed state). The amounts of fiber per unit area and per
unit volume for padti]iners, diépers and adult incontinence
garments can be calculated based on the differences in caliber,
noted hereinabove.

Preferably, the denier and strength of the capillary channel
fibers will be chosen such that the batt of fibers will have a
ratio of wet:dry caliper-of at least about 80%, more preferably at
least about 90%. This ensures that the batt will retain its soft
and form-fitting qualities in use.  (All percentages, ratios and

-proportions set our in this specification are by weight, unless

otherwise specified.)

Stated otherwise, for‘ a typical sanitary napkin, apprdxi- '

mately 1.5 g of curled capillary channel fibers will provide a
rectangular batt having a surface area of about 160 cm2. Such a
batt could be suitable for use as layer which might be termed a

"secondary topsheet®, 'underlying the initial fluid-receiving

topsheet of the type disclosed_above.

-
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in the bun 44 in close proximty to the wearer's body. This is

partlcukﬁ$§§ jue for the capillary channel fibers Iocalm@nmnwuhaslupper
porti oR. O he bun - These fibers, as described in

17 greater detail belom1 argipreferably oriented in the z-direction. This
allows these capillary channel fibers to draw |iquids away fromthe
wearer's body and down into the absorbent core. The capillary channel
fibers that conprise the (Ahnis@fa€apidiavy Shanred fiber\Battefinl in punping’

liquids into the portions of abbébent Articles.

The capillary channel fiber batts will have some amount of
~holding capacity for  fluids, such as menstrual fluids.
Accordingly, the capillary channel fiber batts can, if desired,
comprise the entire absorbent core of pantiliners, for example.

However, for most uses, the capillary channel fiber batts
will be used ih.conjunction with an absorbent core, and the core
will serve as a reservoir for fluids which are transferred from
the'capillary channel fiber pad into the core. Such cores may,
.for purposes of the following discussion, comprise an air-laid
felt of cellulosic fibers, or mixtures of cellulosic fibers with
absorbent gelling materials.

, Due to the extremely fine structure of the cellulosic fibers
in such absorbent cores, the cores exhibit high suctional forces
which tend to draw away fluids from the capillary channel fibers
and into the core for ultimate storage. This is precisely the
intended effect. Thus, for a sanitary napkin, typical cores which .
comprise from about 1 g to about 5 g of multiple ce11ulp$ic fibers
and, optionally, from about 0.5 g to about 1.5 g of absorbent
gelling material, are overlaid with a capillary channel fiber batt
prepared as described above. As fluid proceeds into the article,
it encounters thg capi]]ary"channel “fiber network, which
distributes the fluid and then surrenders it to the underlying
absorbent core, thereby at 1least partially. “"renewing" the
capillary channe) fiber network for the next infusion of fluid.

~ In one preferred mode, the capillary channel fiber batt may
be used as a “secondary" topsheet under a porous (preferably
formed-film) topsheet. Thus, the capillary channel fibers draw -
fluid through the topsheet, thereby leaving the topsheet with a
_fresh,'dry appearance and feel, then surrender the fluid to the
under]ying -absorbent core, and are thus able to continue the
process unt11 the core is saturated
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core 42 that are elevated due to the curvature of the sanitary napkin 20.

The fit ‘gé%a?nﬁpace bet ween t he wearer's | abi a i s enhancROTAUSIR/0668 hunp
72 is for ommaterials, such as capillary channel fibers, which are
resilient. Preferably, t he_ erials formng the hunp 72 are both
resilient when wet and dry. e resiliency allows the hunp 72 to adapt to
the space between the wearer's | abia nore readily when the wearer noves .
-about.. Fi gur es 4 and 5 show that the sanitary napkin 20 is preferably

capabl e of adj usti ral

capabl e of ad) uot g AL MERTGo oGk AEE!do he BB LPTURR, |
confi gur at i on absurbeati artiglesapke nd@@rm,d tiake. Und@pl icatégm Seyial No.
ward-or | ent & /seIpsesS! ve T Ginteelel APRbibehD thﬁtﬁ:ﬁ@ttarﬂsp@aﬁﬂﬂ 20.

Such forces are_typicart insLd t.he, ortlons of

the wearer's €At Wi%nhﬁhﬁ‘ ?r°¥¥‘§/ %E ﬁ ﬂdp% u'p%% ﬁ‘or%'Fesm ve

forces F causaamnés of H.A. Thompson, et al. on the same date as the present
app11cat1on '

(5) Contact Between Togsheet and Capillary Channel
Fibers.

The batt 44 of capillary channel fibers is preferably kept in
close contaét with the overlying topsheet 38. This can be
achieved by a number of suitable mechanisms. These include, but
are not limited to bonding the batt 44 to the topsheet 38 by
adhesives, ultrésonics, and the 1ike; or by tensional forces. The
contact between the topsheet 38 and the capillary channel fibers

- may be close enough so that some of the tufts of the capillary
channel fibers 90 extend into the orifices of the topsheet.

Thus, in a highly preferred mode there is an interconnecting
network between topsheet, thence into the capillary channel fiber
pad, and thence into the underlying absorbent core, whereby fiuid
efficiently proceeds through the topsheet 38, along and through
the capillary channel bun 44, and into the absorbent core 42.
This interconnection is preferably maintained even in the face of
in-use stresses such as moisture, mechanical shear, and
pressure-ée]axétion associated with physical movements of the

_wearer. - '

If an adhesive attachment is used, several factors should be

kept in mind.' The amounts of adhesive used and the pattern in
_which it is laid-down should minimize the sticking of the
absorbent article to the user’s body. The adhesive should be
nonirritating to the skin and toxicological]y-écceptable. The
adhesive should maintain its bonding properties when moisture is
not present, i.e., when the article is being manufactured, and,
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sanitary napkin 20 to bend about bending axes 80 (this bending is_described

in W 17sfi€tail  below) and, ‘the bun 44 rise. G/ UBRHPONSY: i s wil |
ST npr

resu oved contact of the bun 44 with the wearer's body.

Fi gure 5 shows a configurati-of8 t-he sanitary napkin 20 may take when the

| aterally inwardly-oriented conpressive forces are renoved. The resiliency
- of the capillary channel fiber bun 44 and the controlled bendi ng of the
‘absorbent cor @05k tpNeferakiy.al Whefor PRISAUES Jf tMES8Rk t A8 »nafitePn thend to
return the sagbiévbent n@éticTe 3@ beingi Gsedor i Thusgl it shapeefdresd tthat | tieer al

fhese Toroes A0BEYehERFITHERE ia; &8, FRAB TSR o5 roping) of the | C
The adhesive should also bond both to the material used to
manufacture the topsheet and to the material used to manufacture
‘the capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydrophilization process, the nature
. of the surface treatment will have to be considered when selecting
the adhesive. I |

Typical adhesives useful herein inc]udé materials selected
from latex adhesives and hot melt adhesives. Suitable adhesives
are available from Findley Adhesives, Inc., aé hot'méIt adhesive
4031, and latex B8085. The type of adhesive can vary somewhat
depending on ‘the type of hydrophilic finish present on the
capillary channel fibers. |

Suitable finishes include Eastman’s LK 5483, LK 5563, and
most preferably Eastman’s LK 5570, as well as the polymer
available as MILEASE T, which is well-known in the detergency arts
(see, for example, U.S. 4,132,680) as a fiber-coating soil release
polymer,  -and which is available from ICI Americas. '

- The adhesive can be laid down in a random pattern, however,
it is preferred that a spiral, or multiple spiral, pattern, such
as the one illustrated in Figure 13, be used. __The' lines of
adhesive are applied in the spiral battern using a 0.2 mm nozzle,
but application using nozzles at least as large as 0.6 mm is
satisfactory. The amounts of adhesive employed will vary, but
typically range from about 0.05 g for a 2 in. x 5 in. spiral
pattern to about 0.07 g for a 2 in. x 7 in. spiral pattern, using
a hot melt adhesive. .For a latex adhesive, from about 0.1 g to
about 0.15 g for a 2 in. x 5 -in. pattern will suffice.

The adhesives may be app]iéd in an open pattern network_ of
filaments of adhesjve as is disclosed in U.S. Patent 4,573,986
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18 sanitary n

apkin during use. Thi s hel ps mai ntain the sanltaay na
- cont act%%}.‘ﬁm wearer's body, and coverage -of . the desi rREI/A82
wearer.s pantl es. F|gure 6 shows that the central regi on 32 of

pkir1 I n
06051 he
t he

sanitary napkin 20 containi ng4he hunp 72 is al so preferably provi ded with
the ability to separate (or "decouple") fromthe wearer’ s panites or the

e surs 3 IR O 1Y, ORoRgBRL T8 L R R " 1

~ot her conponhe
ability to m)
wearer's pant
In the enbodi

sanitary napkin

i mantumtu me aRs dthaécutndmzaaaawpfen opatteen Ingbwosckdefr if itaments .

I”@ﬂ@p?ﬂ@"‘@ebé\*a’f' 9%A Q:f tal?!thisifv% alql?ﬁdiéh‘tg GWimeaVifiQch the

a partic,
spiral pattern are 1 ustr ted by the apparatus and methods

disclosed in U.S. Patent 3,911.173 issued to Sprague, Jr.. o
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al. on
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989.

Close contact between the topsheet and the underlying layer
of capillary channel fibers can be further improved by app1ying
pressure during the gluing process and/or by "combihg“ the
uppermost capillary channel fibers in the layer to provide

individual fiber protrusions which give better contact with the

adhesive.

(6) Contact Between the Capillary Channel Fibers
and the Absorbent Core.

It is preferable that there also be close contact between the

~ capillary channel fibers 90 and the absorbent core 42 in order to
. efficiently transfer liquids to the absorbent core 42.

This close contact can also be -acheived in a number of ways.
These include, but are not limited to, the use of adhesives,
ultrasonic bonds, by tensional'forces. by providing a roughened
surface of the absorbent core,. or by needle-punching, or otherwise
inserting some of the capillary channel fibers into the absorbent
core.

| Preferably, as shown in Figure 7, the base of the tuft 44 of

capillary channel fibers {is slipped into a slit in the top of the
core/nonwovén sheet sandwich.

The _tuft 44 of capillary channel fibers has two end
extensions designated 94. The end extensions 94 extend outward at
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conffguration. The sanitary napkin is provided with panty fasteners in the

end r egio®3201281 and 30. The sanitary napkin 20, however
with panty fasteners in the central

92/8808%i ded
region 32. This all ows the central

regi on 32 containing the hun¥572 to-decouple fromthe wearer's panites and
nove toward the wearer's labia. In ot her embodi nents, the sanitary

kin 20 h t he I t ,
M R gl e L i M e

or in addltlon to

backsheet 40

hesi ve pat t I’OVI

¢qn6m Hétw;aﬁevppgrp%mw@so the t“ftP%f‘rP ctapa Tarypehangel

t he

i thin
t he sanl t ar yextapkionsi %tpeaﬂemb'lylaaxltelgi Bh@ndo&hks]mgitwonaﬂemupéré ife om

vearer’ s panty eSynelBfid exebRGond WO TRULERI(L €S, qa&u%g Sporieiag ead of .

t he

coup I ng Of the

decoupl i ng of fibees £ aNeniend obxtensianss®ibane arso cine faued dam&ph&dng n US.

Pat ent” 5, 007,
1991; EPO Pat
Napki n

16,

%"g‘?‘g’%ﬁﬁ t&??%bﬁqﬁﬂ%trgﬁg?gan%@%r 82/ 8t75§|5 eg'?l ﬂotralj Sanitary

The tufted bun 44 of capillary channel_fibers provides the
sanitary napkin 20 with a component having liquid transport, and.
preferably 1liquid acquisition/distribution 'capabilities. The .
capillary channel fibers will typically be pnimarily_ used to
transport liquids deposited on the bun 44 due to the capillary
gradient “described above, rather than to absorb the same. The bun
44 of cap111ary channel fibers may, therefore, also be referred to
as a “transport component“ a “11qu1d acqu1s1tmon/dlstr1but1on
component®, or by some other suitable name that describes its
function. This liquid acquls1t1on/dlstr1but1on component 44 has
several key features.

The liquid acquisition/distribution component 44 comprises an
upper portion 47 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 42. This upper portion
47 of the ecquisition/distribution component 44 can be positioned
in close contact with the wearer’ body. Even more advantageously,

the upper portion 47 of the liquid acquisttion/distribution

component 44 can be of such a size and shape that it can fit at
least partially within the space between the wearer’s labia. This
allows it -to more readily intercept exudates that leave the
wearer’s body. '

The end extensions 94 of the bun 44 prov1de a liquid
acquisition/distribution component with conduits for transport1ng
liquids directly to the absorbent core 42." Even more preferably,
the end extensions 94 are capable of transporting liquids to the
interior of the absorbent core 42. This provide§ the sanitary

_napkin 20 with another advantage.
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Havi ng Conponents Capabl e of Separation in Use" publiéhéd May 14, 1992 in

" the na cher, et al.; and, in U S. Patent Appli cBCT/AIS9206051al No.
07/ 87 %B3I§iﬁt led "Generally Thin, -

19- Flexible Sanitary Napkin Y§th Stlffened Center" filed April 28, 1992 in
the name of Gsborn. The European patent application above discloses (ampng
other things) a sanitary napkin having a spacing structure capabl e of
‘decoupl i ng from t [tenéxaddy pewitienc exutladés tdre simply deposited on top of an

absorbent component, such as the absorbent core 42, they can be
absorbed readily along the top surface of the absorbent component.
However, 1iquids tend to remain in and fill the upper parts of the -
core first. This blocks the transportation of exudates to the
lower regions of the core. The end extensions 94 reduce the
potential for this problem to occur. The end extensions 94
eliminate the need for liquids to travel -through. one part of an
absorbent storage component to get the place where available
absorbent capacity exists. '

The construction of the sanitary napkin 20 described above is
only one possible aErangement ‘of the acquisition/distribution
component, however.  Many = other suitable arrangements of
components are possible if the principles discussed above are
followed. For instance, the end extensions 94 {(or other portions
of the capillary channel fiber bun) could bé'pléced in contact
with the absorbent core 42 in a number of different ways.

'The following is a non-limiting list of posSIble
relationships between the end extensions 94 and the absorbent core
42. They are genera]]y arranged from more to less preferred. The
end extensions .could be: (l) surrounded by the other components
of the absorbent core (those with higher cébi]larity) such -as in
the pleated core embodiment described above; (2) commingled or
integrated into the other components; (3) p]éced between two or
more layers of the other components, such as described Immedlater
above; (4) placed under at least one other layer, or, (5) placed
on top of the other components.

The sanitary napkin - 20 may have other types of
acquisition/distribution components or tayer(s) positioned between
the xopSheet ?nd the absorbent core. Preferably, the embodiment
shown in Figure 7 has an additional acquisition layer (or
'“secondany topsheet") 46 positioned between the topsheet 38 and
the absorbent core 42. Such an additional acquisition layer could
be wused to _distribute body exudates -that are deposited
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sanitary napkin. The pending U. S. patent application discloses a sanitary
napki &g@%) 4@ cent ral absorbent hunmp which is capabl ePCT/URI2H051 ng from
the a 8 core of the sanitary napkin, anong ot her things. The
bendi ng axes 80 and 82 are_appther feature that provides the sanitary
napkin 20 with the ability to provide sustained close fit against the
wearer's body. The bending axes 80.and 82 allow the sanitary napkin 20 to

be forned i ml&\dgiltﬁﬁtfaﬂ*lly comfiagurllly obet sibenofiorhe. buil héd befdiapdl kaxgs 80 and
82 in the emppdi nent..sh Lo E - are formed by stitching lines -
70. and/ or deﬁ@?’%‘ﬁe"id‘t‘ﬁ"gﬁ@o%@eeabga%?g%‘i‘ gﬁ'det é%t preferably correspond in
location with the stitching lines 70. The bending axes 80 and 82 in the
enbodi ment  shown thasdbGRer 1ypetdo? Rg6isatidn/ai gaiBitilont ddiPsnents, theThe first
type of . bendi n&@xes conpri ses %pal r of bendi E axes .80 | ocat e&hgener ally
at least in MREhdEnOfa Seruningn 5T It s aRor g’if' n%%ﬂlc €50 3 FhEi st type
(or-pair) of fasetdong smeedSbyprtiecrsdney arendesecided gai rU.5¢ IPatesitsudi nal |y
ort ent ed CL“'X?QEQ.264 and 5,009,653 issued to Osborn, and in U.S. Patent

Application Serial No. 07/810,774, fAbsorbent Artié1e3Having Fused

Layers®, filed December 17, 1981 in the names of Cree, et al.

The acquisition/distribution component or components may be

" comprised of other types of material (instead of capillary channel

fibers). These include, but are not limited to nonwoven or woven

webs of syhthe_tic fibers including polyester, polypropylene, or

‘polyethylene; natural fibers including cotton or cellulose;

blends of such fibers; or ariy'equiva'le.nt materials or combinations
of materials.

E. Assembly of the Components of the Sanitary Napkin.

The preferréd sanitary napkin embodiment shown in FIG. 1 has
its components assembled with several different types of
attachment mechanisms. These attachment mechanisms (or attachment

‘means) will be discussed with reference to Figure 7. The
‘discussion will proceed from a description of the inside of the
‘sanitary napkin 20 to the outside. ' '

. For the purposes of this discussion, the absorbent core 42
will comprise the cross-linked cellulosic laminate described
- above. | ' o

The absorbent core 42, as noted _'aboVe,' is preferably
"sandwiched between the nonwoven secondary topsheet 44 and the
nonwoven layer 48 to form a “core/nonwoven sheet sandwich" 51.
The components of ' the core/nonwoven sheet sandwich 51 can be
- secured together. in any suitable manner. The components in the

embodiment shown in FIG. 7 are secured together by stitching lines
B
70.
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convex inwardly-oriented axes. The first pair of bending axes 80 are

IocatedghnﬁP ongltudlnal side regions 36 of the sanit ®CI/USND60520. The
| ongi t wdi na S|de regions 36. are generally thinner and nore flexible than-
t e portion of the central sdgion 32 containing the hunp 72. The first pair
of bending axes 80 are | ocated between the base 74 of the hunp 72 and the
| ongi tudi nal side edges 42C of the absorbent core 42. The first pair
of bendi ng axes 80 serve to encourage the sanitary napkin 20 to bend about

the base 74 of thth&wmu?ranuhw tHel3e aamoha:ms rsamsn saoem pubpaesed to

Lhe sani ary T3 ninsdudts, butc T cioto FiniohE *3p° 8 AR1IBFRE. ThThe” Th

e sanitary e er- po | e
configurati onstid.t:hirigehbldssthqoaompooénbenﬂ|ﬂg coreZn@ooven |shpetefsandwicly fit the
insides of thg) YRREIheROr st PkhGhg Lil3Ca Y@ FérFred hdthliSm for holding these

components together because it is a very permanent method of
- bonding such components -together. The stitching also holds up
well in the presence of liquids. |

The Stitching also enhances the transfer of liquids between
the layers of the core/nonwoven sheet sandwich. The stitching
secures the components of the core/nonﬁoven sheet sandwich
together in such a manner that the components are held in
sustained close contact with each other. As discussed above, this
contactang relationship is one of the features needed for the
transportation of liquids down into underlying components

The stitching need not be limited to the core/nonwoven shoet
sandwich, however. Stitching can be used to secure together any
of the components of the sanitary napkin located between (and
ihc]uding) the topsheet 38 and the backsheet 40.

The topsheet 38 is bonded to the tuft of capillary channel

fibers by a topsheet bonding adhesive 66. The preferred. method of
s bonding the topsheet is described in greater detail in Section
3D(5) above, and in the following Examples. '

The backsheet 40 is bonded to the garment side of the"
core/nonwoven sheet laminate 51. This is accomplished in the
embodiment shown in FIG. 7 by two strips of construction adhesive
68.

The topsheet 38 and backsheet 40 are then secured together.

The topsheet 38 and backsheet 40 have length and width dimensions

that are greater than? those of the absorbent core 42. The

'topsheet 38 and backsheet 40, therefore, extend beyond the edges

of the absorbent core 42 to form at least pari of the'periphery 26
of the sanitary napkin.
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20 The second type (or sef) of bending axes 82 are |located primarily

I n th ﬁgyons 28 and 30 of the sanitary napkin 20. POFAUSS2¢06081 set  of
bendlng axes 2 preferably conprises four curved convex inwardly-oriented
"bendi ng axes. The four- 49xes 82: -are preferably arrranged so that they

each originate fromthe base 74 of the hunp 72 and run in a direction from
the intersection of the |ongitudinal and transverse centerlines, C to one
of the corners 27 of the sanitary napkin 20. The overal

configuration of Tﬁ@eto‘beﬁéﬁtd3sesndofbab|emwgaoa>aes Secupeef & afakly atder esponds
generally toa#éﬂ%dcé¥1 eggg'%géf)gfc{he per1phery 26 of the sanitary napkin 20
by a perimeter heat seal. The formation of this perimeter heat
seal 71 is described in greater detail in Section 4 below which
describes methods of making the sanitary napkin 20 of the present

invention.

The topsheet, the backsheet, the absorbent core, and any
other components, may be assembled in a variety of well known
configurations (inc]udiﬁg so called "tube" products or side flap
products). Several other suitable sanitary napkin configurations
are described generally in the aforementioned U.S. Patents
4,950,264 and 5,009,653 issued to Osborn; U.S. Patent 4,425,130,
"Compound Sanitary Napkin"' issued to DesMarais on January 10,
1984; U.S. Patent 4,321,924, "Bordered Disposable Absorbent
Article" issued to Ahr on March 30, 1982; U.S. Patent 4,589,876,
"Shaped Sanitary Napkin With Flaps issued to Van Tilburg on
August 18, 1987. ' '

The description of the mechanisms for securing the various
compoﬁents of the sanitary napkin 20 is but one preferred way of
constructing the sanitary napkin!' Any of the components of the
sanitary hapkin_ 20 can  be secured together by adhesives,

stitching, heat -and/or pressure bonds, dynamic mechanical bonds,
ultrasonic bonds, intermingling or entanglement of the fibers or
other structural elements comprising the components of the

. sanitary napkin, such as by me]tblohing the fibers comprising one
cdmponeﬁt onto - another component, or by any other means known in
the art. -

F. Fasteners for Attaching_the Sanitary Napkin io
the Wearer’s Panties.

In use, the sanitary napkin 20 can be held in place in the
wearer’s undergarments by any suitable means. - Preferably, the
sanitary napkin 20 is placed in the user’s panty and secured
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panty fastener (though this is not absolutely required). - This provides for
maxi mum ey ool on about these axes during wear. The i ndPGTAISR/A6651di ng
axes, however, may, but preferably do not extend as far toward the corners -
27+ of the sanitary napkin 20 -as0t-he panty fasteners. This is because (as
described in greater detail below) the second set of bending.axes 82 may
al so serve a liquid transporting function. . The first and second sets
of bendi ng axesthgpetndys® fastenerosurhha@s cam adhgsdvej hocaded onpthe garaent

configuration. gykpaced!40Br SRLhNEELAKBREELTROL S, THeh @dRexive BgnovidedKian m@shsmay be
provi ded with bfendl ng‘g X€es ’l‘n man%/ ot herk.conf [ gHrat LQns. . TEe sanitary
napkin 20 may, 1P5r SERUTARCEhe panitary; BaRk o Ahe ATYtsRLBAhiRG aki Wesuch as
t hat desi.gnat epanyyr ef erence nunber. 86 in Fig.- 6. The third bending axis
86 preferably lies along at |east a portion of the ‘longitudinal centerline
L' of the sanitary napkin 20. The third gﬁnd-i n axif 86, |ike the other '
bendi ng axes, can BH@Urrishorn aaﬁ?"_%ilﬂ‘? YePTRISRESd adneHivasPaters afi ng the
' configuration. The adhesive is arranged in the form of four
genera'llj“.rettangu]ar strips or patches of adhesive. These
patches are arranged so that the overall adhesive pattern
resembles a letter *X" with the center of the "X" missing and each
of the patches running in a direction from the intersection of the
- longitudinal and transverse centerlines, C, to one of the corners

27 of the sanitary napkin.

The adhesive pattern shown in Figure 7 is particularly
preferred ‘on embodiments having a hump 72. The absence of
adhesive in the .center-p'ermitts the portion of the sanitary napkin
with the hump 72 to decouple or separate from the wearer’s
undergarments. This provides for more sustained contact of the
hump 72 with the wearer’s. body when the sanitary napkin 20 is
worn. '

. The ends of the adhesive patches are preferably located as
close as possible to the transverse end edges 24 of the sanitary
napkin 20. This principle of adhesive configuration is discussed
in PCT International patent Publication No. WO 92/04000 entitled
“Shape and Adhesive Fastening Means for an Absorbent Article”
published in the name of Papa, et al. on March 19, 1992. Other
aspects (no adhesive -in the central region 32) operate on
principies peculiar to the configuration of the sanitary napkin of
the present invention. -

Other suitable adhesive configurations are also possible.
For example, the adhesive could be applied in an inverted V-shape,
or chevron pattern, in each end region 28 and 30 of the sanitary
napkin 20. ' -
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sani tary napki n. ~The third bending axis 86 nmay be #&i’g %rovi de
the dewirad017Bit of the end regions 28 and 30 of the sarf #éﬁ I

adj acent the wearer's body. _Jhe third bending axis 86 may al so be used in
the central region 32 of t hed anitary napkin .20 to cause the central
region to be predi sposed to bend upward. -

21 Any adhesive or glue used in the art for such purposes can be
-used, with pressure-;ensitive.adheSives being preferred. Suitable’
_ adhesives are Century A-305-I1V manufactured by the Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the
National Starch Company, and 3 Sigma 3153 manufactured bj 3 Sigma.
Suitable adhesive fasteners are also described in U.S. Patent
4,917,697. '

Before the sanitary napkin ‘20 is placed _jn';hée; the
pressure-sensitive adhesive is typically covered with a removable
cover strip or release liner 52 in order to keep the adhesive from
sticking to a surface other than the crotch portion of the panty
prior to use. Suitable release liners are also described in the
above-referenced U.S. Patent .4,917,697. Any commercially
available release liners commonly used for such purposes can be
utilized herein. Non-limiting examples of suitable release liners
are BL30MG-A Silox E1/0 and BL3OMG-A Silox 4P/0 both of which are
manufactured by the Akrosil Corporation.

_ The sanitary napkin 20 of the present invention is used by
removing the release liner 52 and thereafter placing the sanitary
napkin in a panty so that the adhesive 50 contacts the panty. The
adhesive maintains the sanitary napkin in its position within the
panty during use. ' ,_

In still other embodiments, other types of fasteners can be
used instead of, or in addition to adhesives. These other types
of fasteners are preferably arranged in patterns similar to those
described above. '

Such fasteners include, but are not limited to conventional
VELCRO hook material, the fasteners described in: U.S. Patent
4,946,527 issued to Battrell on August 7, 1990, U.S. Patents
5,058,247 and 5,116,563 issued to Thomas, et al. on October 22,
1991 and May 26, 1992, respectively; and EPO pétent application
publication No. 0 381 087 published August 8, 1990; or, the high
coefficient of friction foams and other high coefficient of

This Sheet Has Been Replaced

LT




The caliper and flexibility of the various. portions of t
20 al soOW B/PHS1t he sanitary napkin with the ability to fi

the wearer's body. The'end.rsgions 28 and 30 of the sanitary napkin

preferably.thinner and nore T

Xible that the portion of the central

32 containing the hunp 72. The end regions 28 and 30 (and the _ :
afor ement | onedel@Rgyt Uhfidhafy dfuch®RRONTNGE BEEGBED! Yn NS, CPakB S and

fl exure-resis

tances wthin.t

b3AE0sINaPki n -
cl osely agai nst

20 are
regi on

) e range of 0s eclifl r the sanitary
napki ns describd@6;4p4 Hesupbyke n'@ﬁ'g‘FHhe . engilai tu. L.ng’e{@gnt‘sﬁﬁﬂ i ¥t on
Serial No. 07/BitkeB/Allaret ah. ,Uafd UPSL eattentd 56D] ,26¢ wsded to0GsBeRs, ssued

to GCsborn on
ot her enbodi

factors. It can resul
addition, in a preferr

and 30 may be

ﬁéﬁgit 21, 1990 and April 23, 1991, respectively. (I'n
r's;

it is possible that the caliper and flexibility of
the end regions 28 and 30 may be nore or less.) - The hi-gher
flexibility of the end.regions 28 and 30 can be attributed to several

i ncreased by

The sanitary napkin 20 may also be provided with two flaps
56, each of which are adjacenf to and extend laterally from the
side edge of the absorbent core. The flaps 56 are configured to
drape over the edges of the wearer’s panties in the crotch region
so that ‘the flaps 56 are disposed between the edges of the

wearer’s pantiés and the thighs.

The flaps 56 serve at least two purposes. First, the flaps
56 help serve to prevent soiling of the wearer’s body and panties

by menstrual fluid, preferably by forming a double wall barrier

" along the edges of the panty. Second, the fIaps 56 are preferably

provided with attachment means on their garment surface so that
the flaps 56 can be folded back under the panty and attached to
the garment facing side of the panty. .In this way, the flaps 56
serve to keep the sanitary napkin properly positfoned in the
padty." ' '

The flaps 56 can be constructed of .various materials

including materials similar to the topsheet, backsﬁeet, tissue, or
.combination of these materials. Further, the flaps 56 may be a

separate element attached to-the main body portion 21 of the
napkin or can comprise extensions of the topsheet 38 and backsheet
40 (i.e., unitary). ' ' '

A number of sanitary napkins. having flaps suitable or
adaptable for wuse with the sanitary napkins of the present

- invention are disclosed in U.S. 4,687,478 entitled "Shaped

Sanitary Napkin With Flaps”, which issued to Van Tilburg on August
18, 1987; U.S. 4,589,876 entitled "Sanitary Napkin", which issued
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perfor

regi on&‘@g’

a mechani cal operation, such as ring rolling R6
/AW$130. The terns “"ring rolling" (or "pré-corrugat

d
ing"),

as used herein, refer to a_ngchanical operation that involves passing a
net eri al betmeen meshi ng corrugated rolls, or the like. Ri ng
the end regions creates folds in the end regions that provide the

regions wth g phas afinbirgforbMagi 20, axoBs;f @hd 0L St £/608| 017), bbhhtﬂed The

o oo proc bk Rapt ey B, LoBishe ok O BTG bs 1o,

U S. Patent 4Apost 284 1986ued to Sisson on August 15,

rolling
end

1978, U.S. Patent

4,834,741 issued to Sabee on May 30, 1989 and in co-pending, commonly
assigned U.S. Patent Application Serlal 'J\Jo 07/662,.536 filed by Gerald M
on FAlerastivedy, g§oshownying ﬁaténtt'ﬁpéjPEsaﬂaéﬂn"‘éeleaﬂsNo

07/ 662, 537 filagdebys Komeeasfthe flaps described in the foregoing references.

Weber et al.

Such flaps could comprise an unbonded nonwoven facing material
laminated to an elastomeric adhesive. The elastomeric adhesive is
preferably liquid impervious. At least a portion of the laminate
preferably exhibits a low modulus of e]astimty and does not fu'l]y
recover after elongation.

The portion of the laminate that does not fully recover after
elongation provides the advantage that it deforms-easily when the
pad is placed in the wearer’s panties and the panties are pulled
on. This embodiment assist the wearer - in wrapping the flaps
around the portions of the panty containing the leg elastics. |

For instance, the portion of the laminate that does not funy
recover after elongation could comprise -zones on the ends of the
flaps comprised of on1y the nonwoven material. When the flaps are
wrapped around the portion of the panties containing the leg
elastics, these zones will tend to permanently deform. The
permanent deformation of the materia'l in these zones will help
hold the flap wrapped around the panty elastics.

The sariitary napkin may also be. constructed ‘as described
below by differentially stretching a component (i.e. just in the
middle) to provide specific typés of curvature. The sanitary
napkin may be constructed with a variety of features including 1)

-parti‘a'l wrapping of the core or other components with the

topsheet, 2) partial wrapping of the core or other components vi_ith

.the backsheet (features (1) and (2) can comprise the so-ca'l'léd

“tube" products that have components that are at least partially
wrapped in other components as opposed to being laminated together

to form a product having a sandwich-1ike construction), 3) rolled

edges (for example, the edges of the sanitary napkin could be

I
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22 Buel | -et_al_. on February 28, 1991, and U.S. Patent ApppCTAISIZMGOHI i al
No. 07/8@% §@§"F|Ied by Gerald M Wber et al. on February 28, 1991
(collectlvely referred to heres _as the "Ring Rolling" patent
"applications). The end reglons 28 and 30 are preferably ring rolled so
that the fold lines in the corrugations formed therein run generally in the

| ongi t udi nal dt{ner‘eHl R forhéd Oinbera eewalli ket strucherd dod dddeecomfority, run in
the transver se gcetsI % agt Qo&grrégc t%nss’ofénr%toe 19{ h?fung{ o‘?\g{ ! Qnr}!s/or
' aesthet\c) (for example, the material that extends outward to form
the extensions of the topsheet 54 in Fig. 7 are preferably wrapped
around the longitudinal side edges of the ~other components and
secured to the backsheet 40), and 5) edges of sanitary napkin
which have specific levels of stiffness for control.

In addition, the sanitary napkin described_herein can employ
slitted or partially slitted absorbent cores, together with curled
| capillary channel -fibers and other extensible components which,
together, pro§ide a degree of extensibility (on the order of
15%-40%) to the - article. ‘This extensibility may provide better
ijn-use fit and comfort. In a particularly preferred a]ternative
embodiment, the sanitary napkin 20 is comprised of components that
are extensible (preferably, capable of stretching), particularly
in the longitudinal direction when the. sanitary napkin is worn.

-~ In obe preferred embodiment of the present. invention, the
~ topsheet 38 is made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of Tlongitudinadl
_extensibility. The fold lines in the corrugations of a ring
rolled topsheet 38 run in the transverse d1rect10n so the topsheet

38 is longitudinally extensible.

The absorbent core 42 is a laminate as described above which
is slitted or partially slitted ~for 1longitudinal extenéibi]ity.
The absorbent core 42 could be slit in the end regions 28 and 30,
but not in the central region 32. Other types of slit absorbent
materials are described in European Patent Application Publication
Number 0 293 208 Bl published by Lion Corporation on Ju]y 24,
1991. e

A particularly preferred extensible backsheet 40 is an
extended adhesive film known as Formula #198-388 manufactured by -
the Findley Adhesives Company of Wauwatosa, Wisconsin. The
nonwoven layers 46 and 48 can be creped to provide them with
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The benefit of providing the end regi ons 28 and 30 of tm@iﬂﬁ% napki n.
20 wi twioi9amBIsed flexibility and the second.set of bendinig axes b (and

the other features describedg.above) is discussed with rélation to FIG 6.
The sanitary napkin 20 is abP to conformto the three basic regions of the
wearer's body that the sanitary napkin 20 contacts when the sanitary napkin

20 is worn. extensibPRityRdY TRE {dMStavgmApkimRY2006 sdipyeftadpiytaléy o0
anaton1ca|Iy,dlstln%héy-shaged re |oqs,mhegeihe_§eareﬁ i s, viewed, al ong t he
| ongi t udi nal PreYent the jwicking rand,expydsiqne ofie AF@Hidson odguid coN@ B of the
wear er's bodysuperebsbrient miterhEl ifhoredhe agpbits when tiheiEertendedi on. The nons
regi on has -a conpound curved convex upward shape. The second region is

t hat containing the vaginal introitus,- The _second region is defined by the
‘| abi a maj ora and Thescfipsterera e4nsABRATSSut? | Atstenshe S¥Eh a5 cpdhgRives

det er mi ned bypatbkescthat aee kadtemsiblé anbitiensile, (o some portiongrofotie’) and i s
| fastener can be -extensible and some inextensible. The adhesive
fastener . is protected with 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.

~ Suitable extensible absorbent articles are described in a
concurrently-filed U.S. Patent Application entitled "Stretchable
Absorbent Articles” filed in the name of Osborn, et al.

" The capillary channel fibers can also be conveniently formed
into a stable sheet for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,

. about 20%-30% by'wéight of polyeSter thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the capillary channel fibers and
the resulting "fibrous sheet subjected to direct thermal or
through-air heating. ' '

The refined curled cellulosic fibers can be conveniently
formed into a stable sheet for ease-of-manufacture into absorbent
articles by means of various _bondiﬁg' processes. For  examp1e,
about 7%-15% by weight of'polyestef thermop1éstic fibers (e.g.,
KODEL 410) can be comming]ed with the'refined curled cellulosic .
fibers and the resulting fibrous sheet subjected to through-air
heating or ultrasonic bbnding.

Incorporation of thermoplastic fibers into the capillary
channel fiber layer or into the absorbent core layer, or both,
offers advantages in addition to the sheet stability noted above.
In particular, having the thermoplastic fibers present in .the’
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general |y cusp-shaped and defined by two convex upward and out war dl'y

dLvermlwﬁﬂ Déi5g1 (The characteristics of these parts of t IRET/USW/06051 ¢
descri be I'n greater detail in  US.  Patent Application Serial No.
07/ 630, 451 entitled "Sanltary-mﬁpkln Havi ng Transversely Segnented Core"
filed in the nane of Osborn on Decenber 19, 1990.)

23 - The sanltary napkin 20 preferably adapts to these three very
di stinct shapescafe,the inethreecaps 1bagy channel Hdbéo|liapew.ngr hotheral lows the

manufacturer to provide a seal at the periphery (at least in the
crotch region) of, for example, a sanitary napkin or pantiliner,
said seal providing a means whereby fluid_overf]ow around the
edges of the article is impeded, or stopped altogether.

In an alternate mode, the thermoplastic topsheet, the core
containing the thermop]astic_fibérs and the_backsheet can all be
bonded together at or near. the periphery by means of ultrasonic
bonding. Inisti]l.another mode, the layer of capi11afy channel
fibers containing the admixed thermoplaStic_fibers can likewise be
bonded to the core (and also to the topsheet, if desired).
still another mode, the presence of thermoplastic fibers in the
core and/or in the layer of ‘capillary fibers allows for spot
bonding at various points. across the article, thereby providing
additional integrity when the article becomes wet.

The various features of the present invention are described
and claimed in the following pending U.S. Patent Applications
which were filed on- the same date .as the present application
(serial numbers not yet assigned): U.S. Patent Application Serial

No. 07/915,202 , entitled " Absorbent Article Having
Resilient Center" filed in the name of Thomas W. Osborn, et al.;
U.S. Patent Application Serial No. _07/915,201 , entitled *

Absorbent Article Fastemer Pattern” filed in the name of Robb E.
Olsen, et al.; and, U.S. Patent Application Serial No.
07/915,134 , entitled “"Method of Making Curved, Shaped
Absorbent Article" filed in the name of Letha M. Hines, et al.

‘In still other alternative embodiments, components or regions
of the sanitary napkin may be further structurally modified by
folding, bending, corrug;ting, stacking of layers and affixing
layers to each other. The modifications may be made by including
one or more of the. structures described 1in European Patent
AppTitation Publication Nos. 0 335 252 and 0 335 253 published in
the name of Buell on October 4, .1989, in PCT Patent Application
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The high flexibility of the first end region (or "front end region") 28 of

the sagj gg,mﬁgpkl n 20 allows this portion of the sanitaPGI/ARIRI060310 curve
around the convex upward shape .of the nons region. The pair of bending

axes in the second set of-ignding axes 82 located in the first end region
28 aids the first end region 28 in bending around the nons region

The central ion 32 of the s ap 20 is able t formclosely
to the shape B'F gt 198 aitey WO ?4&7%\3%}‘&' he#ﬂf‘s”t%ﬂaﬂﬁcﬁfr Re'f'hs tigh the
central regiogl 32anyinbi. S.eBateht cAppdicattibraiSetied Nod 07487143822 28t tldd 30. Thi s
I S because thg 2 n 4 e W the

| abi a maj ora. G%gaolg L ﬁ‘ o##’spmsgﬁﬁqumaﬁkﬁhIHQVH&OP]E %&5% ﬁabout t he
first pair of fiteddimsthe meaﬂ GﬁBOYt“hE" Aentlr 28, r@@?on 32 to assune a Wshape
outline to closely fit- the_second region of. the wearer's body.

While several preferred sanitary hapkin embodiments have been
described, numerous other sanitary népkin embodiments are -
disclosed in the literature. These could be prov1ded in the
curved, shaped configuration of the present invention. Some. of
such sanitary napkins afe,described in U.S. Patent Application
Serial . No. 07/605,583 filed October. 29, 1990 in the name of
‘Visscher, et al., U.S. Patents 5,009,653 and 4,950,264, issued to
Osborn on April 23, 1991 and August 21, 1990, respectively, U.S.
Patent 4,940,462, issued to Salerno on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, IlI, et al. on April 17, 1990,' u.s.
Patent 4,911,701 issued to Mavinkurve on March 27, 1990, U.S..

. patent 4,900,320, issued to McCoy on February 13, 1990, U.S.
Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on August 26, 1986, U.S.
" Patent 4,589,876 issued to Van Tilburg .on May 20, 1986, U.S.
Patent 4,285,343 issued to McNair on August 25, 1981, u.s. Patent
3,397,697 issued to Rickard on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957, SO

The terms “panty liner® or “pantiliner” refer to absorbent .
articles that are less bulky than sanitary napkins which are
genera]]y'worn by women between their menstrual periods. Suitable
abSorbent articles in the form of pantiliners which could be
pro‘)ided in the curved, shaped configuration of the present
invention are disclosed in U.S. Patent 4,738,676 entitled
"Pantiliner" issued to Osborn on April 19, 1988. '

The term "incontinent artic_‘le“ 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,
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The second end region (or "rear end region") 30 of the sanitar apkin 20
is alsovwbhasidihgr This flexibility and the pair. of bendlﬁﬁﬂéﬂ lhe
second-set of bending axes 82 | ocated in the second end region 30 ai ds theé
second end region 30 in bendin§8upward in a cusp shape to provide close °
contact with the wearer's gluteal groove. . The various regions of the

sanitary napkin 20, as noted above, can also be provided with densified '
areas, such as regardliess oft whather ey gare worn by aguliscorother jiagontinent 84 can

be provided by gersors.i t Siitaple | intontif@ntisad itTessahbt canalbieO Sowﬁ@é'@oﬂﬁ”ts of
ek b an ' ByrybEOSHURY <SSP St i 30T 4 58, i B oms
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 respect1ve]y by Noel, et
al and Feist, et al. on January 3, 1991.

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the wearer’s
undergarments. _However, the ‘features of the present invention
could also be used in absorbent articles such as diapers. Diapers
are absorbent articles worn’ by infants and 1ncont1nent persons
that are fastened about the waist of the wearer.

Suitable diapers that can be provided in the curved, shaped
configuration of the present invention are disclosed in U.S.
Patent 3,860,003 issued to Buell on January ‘14, 1975 and U.S.
Patent Application Serial No. 07/715,152 filed in the name of
Bue11, et al. on June 13, 1991.

o _ 4. Method of Making the Absorbent Article.
A. In General.

The three-dimensional shaping of the sanitary napkin 20
involves providing the sanitary napkin with 1engthw1se and
transverse curvature.

The concept of prouiding _an article, such as the sanitary
napkin 20, with curvature can be thought of in the broadest sense, .
as making the dimensions of one face of the article greater than
the dimensions of the other face. For instance, if the length of
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24 The densification of the sanitary napkin 20 in chosen areas can
serve wo'ysdi9g: of purposes.  These include,  but are ROIVUS92106054 to t he
foll owi'ng. The densified areas can, as noted above, be used to form
bendi ng axes to aid the sanig8ry napkin in assuming particular in use
configurations. The densified areas can be used to create higher
capil'larity in selected parts of the sanitary napkin 20 for transporting

i quids in tinnezfage &ft then arvideddnsgrgager dhanstheatengtdoofethesothers create

channel s capafileg, het §FAIETO Wi | Durivel UindErd 16RE the YshBlEdte fhee ¥ ERd €d
portions of th%.s nitary napkin 20. The densified areas 84 are al so
useful in sarfi't AF&‘napki ns to : '

This shaping of the sanitary napkin 20 can be achieved in at
least three basic ways. ' '

The first way of shaping.the sanitary népkin 20 involves
securing at 1least two components together. The components
typically have different dimensions (i.e., one is larger than the
other in at least pne dimension). The components are preferably
secured together in such a way that their ends terminate at the
same point when the components are secured. This first way of
shaping the sanitary napkin generally involves securing the
components together when they are placed on a curved surface, sdch
‘as in a curved form. ' ' |

The se#ond basic way of shaping the ‘sanitary napkin 20
involves foreshortening at least a portion of one of . the
components of the'sanitary napkin and securing it to one of the

. other components. The second way requires that at least one of |
the components (for example the first component) be both
extensible and contractible. In the second way of shaping the
sanitary napkin, the first component .is stretched, secured to the
second component, and allowed to contract. The sanitary nabkin 20
forﬁed in this manner generally curves inward aiong the face
nearest to the first component.

The third way of the curving the.Sanitary napkin 20 is by
some suitable process which results in. lengthening one of the
faces of the sanitary napkin 20. This can, for example, be done
by stretching or heating and stretching the backsheet 40 of the
sanitary napkin 20. This will result in & sanitary napkin that is -
curved inward along the topsheet 38. '

.—’—-’/ -
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control stain patterns. It has been found that sonme wonen prefer that the
menses %?igg,dwmconfi ned to certain portions of a sanitar PCRAIEI2M60SIThese
wonen feel "nore confident in a product that gives the visual appearance of*
controlling the flow of nmenseggwithin the sanitary napkin. Thus, the
densification areas can provide a positive consuner signal. The
densified areas 84 in the enbodi nent shown in Figure 1 are in the sane
“pattern as the stitchiBg | Me A g Speuting the .

in any suitable pattern, hQW&Y®acedSHf Turkéd KBFfzedeEd NOt coincide with
stitching |lines, and the |TKe. or exanpl e, e densification I'ines 84 may
be in the formof an oval or hexagon around the base of the hunp 72.

The individual conp®retigsOfmdthed sefinaking nesanhtanyl hapidw Be bookeadat in
%gﬁ}[ ﬁr det ai | 'configﬁratign, ddendtad \ubavd!  RIPANGLRvalvel o1 85Nt Ah¥
' ' components for the sanitary napkin in a curved form such as a
trough and securing the components together in the desired shape.
This can be done by hand, or by machine.

(1) Making The Sanitary Napkin By Hand.

Figures 14 and 15 show breferred_ curved forms  for use in
making the sanitary napkin 20.

The curved form shown in Figure 14 is used for assembling the
components of fhe'sénitary napkin 20. The form shown in Figure 14
has a length D2 of about 7 3/4 inches (about 20 cm.). When this
form is p1éced“on a flat $Urface, it has a height D3 above the
plane of the flat surface of about 3 inches (about 7.5 cm.). The
form has an arc length Dg measured along its curved inside surface
of about 10 1/4 inches (about 26 cm.). '

The curved form shown in Figure 15 is used for sealing the
1ongituq1nal side margins 25 of the assembled sanitary napkih
components. The form shown in Figure 15 has a length D2 of about
'6 inches (about 15 cm.). When this form .is placed on a flat
surface, it has a height D3 above the plane of-the flat surface of
about 3 1/4 inches (about 8 cm.). This form-has an arc length D4
measured along its curved inside surface of about 9 inches (about
23 cm.). The length of the seal area Dg along this arc is about 3
jnches (about 7.5 cm.). '

The sanitary napkin 20 is assembled by hand in the following
manner. For simplicity, the assembly is described in terms of one
possible method. The steps described below can be carried out in
many other orders. There are also numerous other ways to assemble
the sanitary napkin. All such alternatives are within the scope

of the present invention.
. . N
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A. The Topsheet. The topsheet conpl i ant, soft
feeling, #; non-irritating to t—[ﬂgsﬂgmagge&@m@d Fuer'éUS”(Q@sl opsheet
p

24 is PIQUI ervious permtting |i nses and/or urine) to
readi |y penetrate through |t§1Lh|cknE ]l m
- 25 The topsheet 38 has two ces ~or surfaces),

including a body-facing si de 38A and a garnent - faC|ng side (or

The components for the. absorbent core 42 are obtained. The
. absorbent core 42 used is the preferred laminate described above
of two layers of cross- -linked cellulose fibers 43 and 45 with
-absorbent gelling material particles 41 therebetween.

The absorbent ge11ing material particles 41 are placed on top
of the web (or portion thereof) that will form the bottom layer 45
of cross- -1inked cellulose fibers.

The capillary channel fibers 90 are obtained. The capillary
channel fibers 90 are preferably substantially curled. Suitable
capillary channel fibers are those designated.Sw173 available from

- the Eastman Chemical Company. The SW173 fibers cbmprise a carded

~ staple sliver which has been stuffer box crimped to 7.8 crimps per
inch and have an H-shaped cross-section with a channel width of 38
‘microns and a channel depth of 19 microns. The capillary channel
‘fibers are preferably 6 iﬁ.'lobg: 0.75 g. fibers are used.

The capillary channel fibers 90 are provided in the form of a

. layer that is gathered in its center to form an oval tuft having

the dimensions described above. The longitudinal ends of the

layer of capil]ery channel fibers are formed into end extensions
94. '

The bun of capi]laﬁy channel fibers 44 is placed on top of

the absorbent gelling materia]'41. The bun 44 is oriented so that

- the extensions 94 from the'base 74 of the same will extend along

. the longitudinal centerline L of the compIeter assembled sanitary
. napkin.

The web of cross-linked cellulose fibers (br portion thereof)

" that will form the upper layer 43 of the core 42 is provided with

a longitudinal slit. The slit is provided in the portion of the

upper layer 43 that will lie in the central region 32 of the

_ completely assembled sanitary napkin. The slitted web aids in

retaining the tufted bundle of fibers in its tufted configuration.

"In other embodiments, other suitab'le mechanisms can be used to
retain the bundle of fibers in its tufted configuration.
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core-facing side) 38B. The body-facing side 38A of the topsheet 38

gener al WOB%X%‘M | east a portion of the body-contacti ngpeTmfSg/6¢sibody
surface' of the sanitary napkin 20. The topsheet 38 has two

| ongi tudi nal edges 38C and twogend edges 38D. (A simlar numbering
systemw || be used for the other conponents of the sanitary napkin. That
I's, the side of .the conponent facing the wearer's body will be designated
by the nunber of the conponent and a reference letter "A'. The side facing

Lo e YR Yy B et Eepifie O

conponent and the lette and end edges W desi né}ed-by

the nunber of t4feofdrAPdhtaty ehaaneldibarsepnd,dayerof dagtictes pfgabsgrbent
respectively.) gelling Matéviadbl Ghé @ppérepbribnaY ofethEnbui astof eshiingy a wi de .

maverials such SanaptASheds ¥ PUSTe il sRBIR B B €Ik ¥okn ERHFTL TR oo o
filnms, and hydrtHayesrethet eppencpsirsian 47 faf| the byordduexmosedrs; The extenslionsed
foams;  reticudgty@fain inCpTIVR! AFtHiR tHd |aBBorben?NEore laminate on top of
the layer of absorbent gelling material 41. This forms an
absorbent core pre-assembly.

The secondary topsheet 46 material is provided. The layer of
material comprising the secondary topsheet 46 is also provided
with a longithdina] slit. The secondary topsheet 46 is placed on

" the body-facing side of the absorbent core pre-assembly. The
upper portion 47 of the tuft 44 of capillary channel fibers is
pulled through the slit in the secondary topsheet 46. The
nonwoven layer 48 is positioned on the garment-facing side of the
core pre-assembly. This forms the absorbent core/nonwoven sheet

" laminate 51. :

~ The components of the absorbent core/nonwoven sheet laminate
51 are then stitched together along stitching lines 70 such as
those shown in FIG. 7. |

The absorbent core/nonwoven sheet laminate 51 and the other
‘components of the sanitary napkin are then assembled in the curved
form shown in Figure 14. The backsheet 40 material 'is first
placed in the curved form. - The two strips of construction -
adhesive 68 are placed on the backsheet 40 near the longitudinal
side edges of the backsheet material. The absorbent core/nonwoven
sheet laminate 51 is placed in the form on top of the
construction adhesive 68 located on the-backsheet 40 material.

The topsheet 38 is sprayed with the topsheet bdnding adhesive
66 on its garment-facing side 38B. Preferably, the adhesive 66 is
applied in a spiral pattern such as that shown in FIG. 13.' The
topsheet 38 is shown in Figure 13 in its final cut configuration.

i s



t her nopl astic -scrinms. Suitable woven and nonwoven material s can be
conpr iwehagfirgat ural fibers (e.g., wood or cotton fiber HCT/USHHOOMSNA ¢
fibers.-(e.g., polyneric fibers such as polyester, polypropylene, or
pol yet hyl ene fibers) or frombd conbination of natural and synthetic

fibers. 4 A preferred topsheet conprises an apertured formed film
Apertured forned {jl are preferred for .the S e are
pervi ous to body &Qﬁﬁi?@ﬁwgﬁdﬁyeﬁmﬁaﬁrag@irs@ﬁ%gaﬁﬁgha€§q§“§ﬁgﬁﬂcéﬁ '
tendency to gparthallyquattsmeed costigheatiionhwishgRxeass mateeial aneundedher's
skin. Thus, tR&i5HEGAGE ik {dpShdet S0 ThisTebdhmiteridnwiPniggicalty h the
body renmains dry, ereb¥ reduci ng, body. I 1ing and crgating_a . .nore
confortabl e fhecirempyed aftef dhe portions “of gg?t%‘m%@'_‘? Pr’r%ﬁa‘fhiel gﬁ"‘é’l’

descri bed in gipRinPahent wBl192fork33he lomgitudidalwhside | mangéns t 35 Tlvepson on

Decenmber 30, sleazgt'!.)u' S.

The topsheet 38 is then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 44 still protruding
from. the core/nonwoven sheet laminate 51). This forms a
pre-assembled sanitary napkin. The pre-assembled sanitary hapkin
is then ready to be sealed in a curved configuration.

The pre-assembled sanitary napkin is taken out of the curved
form shown in Fig. 14. The longitudinal side margins 25 of the
pre-assembled sanitary napkin. are sealed as follows.

~ The §dnitary napkin components'may be maintained in a_tgrved'
configufation in some suitable manner. Preferably, the components
are maintained in a'curved configuration by using the curved form
shown in Fig. 15. The curved form shown in Fig. 15 is preferably
turned on its side edge 98. The pre-assembled sanitary napkin is
placed on the outside surface of the curved form. The

_ prefassembled'sanitary napkin is placed so the longitudinal side
margin 25 to be sealed is.positioned'on'the side- edge 98 of the

curved form as shown in Fig. 15. | |

The side edge 98 of the curved form shown in Fig. 15 is
perferab\y oriented approximately perpendicular to the insidé.
surface of the form. . '

This allows the seal to be formed when the longitudinal side
margins 25 of the pre-assembled sanitary napkin are placed on a
curved surface and bent out of the plane of the adjacent portions
of the topsheet 38 toward the surface of the pre-asSembled
sanitary napkin that will form the body surface 20A of the
sanitary napkin when they are sealed. Specifically, the

-
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26 - Patent 4,324,246 which issued.to Miullane, et al. on ril 13, 1982;
U S. Patwot93f01382, 314 which issued o Radel. et al. on AudédvUS92/863d: U. S,
Pat ent » 4, 463, 045 which issued to Ahr et al. on July 31, 1984; U. S. Patent
4,629, 643 issued to Curro, et -ab4 -on December 16, 1986; and U.S. 5, 006, 394
on April 9, 1991. The preferred topsheet for the present

i ssued to Baird
invention is th
and nar ket ed on
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hydrophilic so

topsheet aatprefangl e ®f cappodx inehely 90t towpothdbe td8sheet 38.

The bending of the longitudinal side margins 25 out of the
plane of the topsheet 38 before sealing aids in creating the
aforementxoned over]apping by foreshortening the distal edges 258

- of the long1tud1na1 side margins 25. It also provides the

sanitary napkin with cross direction curvature, and assists the
Jongitudinal side margins 25 in standing up.

The longitudinal side margins 25 do not have to be bent
inward at a 90° angle, however. The longitudinal side margins 25
can be bent at any suitable angle, and still provide some of the
benefits described herein. In other alternative embodiments, the
longitudinal side margins 25 may not be bent at all. '

The longitudina1'side mafgins 25 are thén sealed. In the
preferred process described herein, the longitudinal side margins

25 of the sanitary napkzn 20 are sealed by a heated element. The -

heated element is essent1a]1y used to "iron" the longitudinal side

margins in a configur;tion where the distal edges 25B of the side

margins 25 are in a (preferably curved) foreshortened state.

The heated element can .be' any suitable type of heating

- device, such as a heated plate, a bar sealer, a spatula type
. sealer, etc.

" In other embod1ments of this process, the longitudinal side
margins 25.can: be sealed in a curved conf1guration in alternative
manners. Any method of maintaining the longitudinal side margins
25 in a configuration with the distal edges 25B of the same in a
foreshortened condition can be used. Such methods include, .but
are not limited to crimping the longitudinal side margins 25, as
well as affixing a piece of tape to the longitudinal side margins

. 25 can be used.’
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that liquids will transfer through the topsheet 38 faster than if it was
not hyewopesroi?se. This will dimnjsh the likelihood thatp%wgz@ﬁ%at es
will flow off the topsheet rather than being absorbed by the °
absorbent core. Such topdleets (as well as fibrous topsheets) can be.
rendered hydrophilic by treating themw th surfactants. Suitable rret hods

of appl ying surfact ants are descrjbed in U S nts 950, 25

5,009, 653 i ssued 8@ &ifEEt ° d{ (LEJhS ]%'E'ﬁ‘f AEpF?q,eat“l 5%"%eé§ al™ No

07/ 794, 745, P&ighCasemahngs, i i that an midtvipibieityl9f 1€9Y bwallziareast onl .

The t opsheet b o€ o thee and

rel axeg to prgé-tggxf haglogg 9{ H%ﬂ%ﬂﬂgxﬁ? 8{&1 nﬁ?g%&?vﬂgt E? G%WQ@SE% |bed I n
det ai | bel ow) napkinfoverap rP@(ﬁqu the | engmléa"ads sife MaspEtedh ara saad
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el asticity . ap@) etitkercuphatireal properties of the topsheet. . (The sane
applies to any of the other conponents of the sanitary r_lapki n that may be

It is also within the scope of the present invention for the
seal to be formed when the longitudinal. side margin 25 of the
pre-assembled sanitary napkin ‘is placed in or on some other
surface. For instance, the sanitary napkin could be assembled and
sealed in a single f‘or:m. : '

The subsequent steps of the assembly of the-sahitary napkin,
such as sealing the remainder of the perimeter of the sanitary
napkin (or other portions of the components), and cutting the
~ excess material outboard of the perimeter seal can be performed in
any suitable manner.

For instance, the remainder of the perimeter of the sanitary
napkin can be sealed while the sanitary napkin is in a curved
configuration. Alternatively, the remainder of the: perimeter
could be sealed when the pre-assembled sanit'ary'_napkin is in a
less curved configuration, or even a flattened configuration to
form a more gradually curved product and/or a product having
differential curvature. (For example, the end regions 28 and 30
could be flattened and sealed to provide end regions that are Tess
“curved than the central region 32.)

(2) Making The Sanitary Napkin By 'Mach_ine.

Figure 16 shows an apparatﬁs 100- that can _be used to make the
sanitary napkin of the present invention.

The apparatus 100 comprises the following basic components:
a frame 102, a curved forming shoe 104 slidably mounted on the
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stretched to create a curved product.) It will also be'appreciated

that fibrpg9sseimwoven topsheets made from material s suchPGE/YSIRi0608ly
pol ypropyl ene and blends are comonly used in commercial sanitary nap
ant pantiliners, and such fibrbds topsheets can al so be used herein

nonwoven wth elastic properties could, therefore, be used as the top

27 1n products f\‘\'/(a]u?er %Oweanhogspha%gto %h'msgegg rl%%_cahn%d lbg C&ﬁgtc%n;gon%% Q/%

~the apparatus 100 are examined in greater detail below.

The. curved forming shoe 104 serves as the curved form. when
the sanitary napkin is made on the apparatus 100. The curved
forming shoe 104 is perfefably provided with a recessed center
portion 110, a plurality of vacuum holes 112, and a pair of
silicone rubber inserts 114 on each side. A conventional vacuum
source (not shown) is connected to the vacuum holes 112 on the

i ~ curved forming shoe 104. . '

Ly ' ' The untfimmed components of the sanitary napkin 20 are placed
: ' upside down on the curved forming shoe 104 (with the portions of
the components that will form the hump 72 in the recessed center
portion 110). The recessed center portion 110 provides a space for
the center portion of the sanitary napkin provided with the
“capillary channel fiber bun to fit into when the sanitary'napkin

goes through the process of the present invention.

The vacuum holes 112 provide passageways for air to pass
through when the vacuum is turned on. The vacuum source draws a
vacuum through the vacuum holes 112. The vacuum is applied when
the untrimmed sanitary napkin is placed on the curved forming shoe
104. The vacuum holds the untrimmed sanitary napkin in place
during the sealing operation.

.The curved forming shoe 104 slides with the untrimmed
sanitary napkin thereon in the direction of the arrow in Fig. 16
between the plungers 106 and 108. '

The plungers 106 and 108 perferably comprise pneumatic
éylindersfllG and 118, heated sealing elements 120, strip heaters
122, and insulated element mounting blocks 124. The heated
sealing elements 120 preferably have plasma coated"faces that will
come into contact with the sanitary napkin.
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pI‘OdLiCt Such fibrous topsheet materials which ca rein
1 ncl uowQ 938178k anpl e, vari ous nonabsorbent fibrous or flq&rﬂe’ﬁ?@g@&ietmr Kk
sheet s-whi ch are aqueous-fluid-perneable by virtue of a nultiplicity of
holes or channels passing ®feret hrough. Such sheet materials are

described in U S. Patent 4,636,419, Mdsen et al, January 13, 1987 and
Eur opean Pat ent Appl | catl 0215

17, l e 09. d
B. ~ The Absor bentWhey ?°"'“"9 shoe' 104 '(sl)beg%er?gr gﬁé p%q’ ers?’hggab'ldorbent

core 42 is aﬂlﬂabsﬂidaepl’wngwansre/\hct’rwalted csapaldte théy atoger riwagd ofinr theai ni ng
| d h t d
e;ﬂglat ZSSUC e&}ggaﬂ%ﬂ%e dllpé&jgl(af tgw%rmﬂi%}m sl?&eh%tl Ce"rfxé"tﬂab&ﬂy

ent sorbent core

42 has a bodys@dﬂhm@éem@tgaﬁpeﬁ?ak dhe al?é?"s‘ﬁddléﬂe&@%"s maéﬁﬂ‘seﬁﬁ

- sanitary napkin with the silicone rubber inserts 114 serving as an
anvil against which the force exerted by the plungers 106 and 108
is applied.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of the sanitary -
napkii\, and cutting the excess material outboard of the perimeter
seal can be per"formed in any suitable man’ner.

C. A'lternativé Method -- Foreshortening Ohe:or More
- Components of the Sanitary Napkin.

'The'second basic way of providing the sanitary napkin Wwith
" curvature is by foreshortening one or more of the components of
 the sanitary napkin. S

This method can be carried out in a number of ways. The
preferred embodiment o_f' t'his_ method involves 'constructing the
sanitary napkin flat. One one or more of the components (such as
the topsheet 38) is stretched and secured to an underlying
component or components (such as the backsheet 40). The stretched
component is allowed to retract. This foreshortens the stretched
component and generally causes the sanitary napkin to curve jnward
along the surface of the samtary napkin that is nearest the
foreshortened component.

(It is. possible in other embodiments, however, that the
sanitary napkin might curve inward along the surface that is
farther away from the foreshortened component. The direction of
curvature of the sanitary napkin depends on the characteristics of
tﬂe other components of the sanitary napkin. For instance, if a
soft, thick, and flexible material is placed on the outside

i s |



The. absor bent core 42 may be manufactured in a wde varie 1583/660%1 2nd
shapes (WOP3/0178kt angul ar, oval, hourgl ass, dog bone, asymefric, etc.) and
froma.w de variety of quuLd;q§§Qrbent materials conmonly used in sanitary
napki ns and ot her absorbent articles such as conm nuted wood pul p which is
generally referred to as airfelt. Exanpl es of other suitable

absorbent nat er isgifack NGl UGN CT RIPEShortaiddu! dmpontatdi BBis MebEIY aWdkePQhy NEr'S
i ncl udi ng coforné ﬁgen1caIL stlffeneg, godlnéed or cro?E}]Lnkgd

cel lul osi c fibe801ta5k; B3Pkt cynys, jnyard; glong. the syrface "Fhaf, is fartherg
crinmped pol yest away ifpem the fareshovtesed tompooenti.hcl udi ng ti ssue wraps and
tissue | am nates; absorbent foans; absorbent sponges; superabsorbent

pol yners; absorbent gelling materialsg; or any equival ent_naterial or
conbi nations of mat &PT af YP1dE 1ty xthe cE0Jpwingegescription of this process

will be described in terms of one preferred embodiment of the -
process in which the topsheet 38 comprises the component'that is
stretched and attached to the other comporients of the sanitary
napkin. .

The topsheet 38 material used in this process should have
some elasticity. (That is, the topsheet material should be .capable
of extending and retracting.) The topsheet 38 material can
comprise many of the materials described above. Preferably, the
topsheet comprises one of the preferred formed films described
above.

The permanent curvature and shape of the sanitary napkin is
maintained as a result of the application of the topsheet 38 in a
way'such that there is less topsheet material -(square area) than
the dimensions of the backsheet 40. The pad curves upward to
re]ieve the tension in the 'topsheet. The - attachment of the-
stretched topsheet 38 to the other components can be thought of
'somewhat like the stringing of an archer’'s bow.

The topsheet 38 materia1' preferably has relatively small
amounts of extension and recovery proberties. The topsheet 38
material should preferably not extend appreciably under the forces
associated with wearing the sanitary napkin. This will ensure
that the curvature is permanent throughout use. Otherwise {if the
topsheet 38 was able to extend appreciably during wear), the
extension of the topsheet 38 would cause the sanitary napkin 20 to
flatten out and lose its curvature.

The topsheet 38 should have sufficient elastic ‘recovery
properties so that if the end regions 28 and 30 are pushed
dpwnward to flatten the sanitary napkin during wear, after the
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28 - The configuration and constfuction of the absorben re 42 may
al so mo9m01781 (e.g., the absorbent core may have varyiﬁgr}(!'fﬁgggépslzones
(e.g.,-profiled so as to be thicker in the center), hydrophilic gradients,
- super absorbent gradi ents, o®% ower density and | ower average basis wei ght
acqui sition zones; or nmay conprise one or nore |ayers or structures). The

corpat (bl e viarEes B §be end reiind v Rty thendd YdLens, REHE ehe, 05
napki n 20. Fur tspeing thacksiup etartdiebibsarigeml eapitdiony. ofAst tbeapeadublent core
42 may be vardegdedsO 186 CEHEPRIAEA NG deCi@Nhep3CridC RhéSpdd GANEEEEE e

with the body. It is also important that the topsheet material be

soft and drapeable enough such that it maintains intimate contact

with the underlying components throughout use as well.

The topsheet 38 material -may be stretched uniformly along its
length in the process of the present invention. That is, all
portions of the topsheet 38 may be stretched the same amount.

Preferably, however, the topsheet 38 material is
differentially stretched. The term "differentially stretched", as
used herein, refers to a process in which some portions of a
componeht (such as the topsheet) -are stretched more than other
portions of the component.

. Fig. 19 shows that ip a preferred process of making _the
sanitary napkin 20, the topsheet 38 is stretched longitUdinally
more'in_those portions that will lie in the central region 32 and
in the longitudinal side regions 36 of the completely assembled
sanitary napkin 20. '

This is done prior to completely bonding the topsheet 38 to
the backsheet 40. The differential stretching of the central
region and the longitudinal side regions of the topsheet is
‘achieved by first stretching the entire topsheet 38. The topsheet
38 is then secured to the backsheet 40 along the longitudinal side

margins 25, but not elsewhere. After securing the longitudinal
side marginé‘of the topsheet 38 and backsheet 40, the topsheet 38
is allowed to relax. This removes the tension from the remaining .
portions of the topshéet 38. The topsheet 38 is then bonded to
‘the backsheet 40 around the remainder of the perimeter of the
sanitary nabkin.
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pads, pantiliners, regular sani tary napkins, or overnight pki ns.
Exenpl ary%wﬁpﬁént structures for use as the absorbent co@}g&% resent

i nvention are descrr bed in U S Eatents 4,950, 264 and 5, 009, 653 entitled
"Thin, Flexible Sanitary Napkin” issued to Osborn on August 21, 1990 and
April 23, 1991; U. S. Patent 4, 610 678 entitled "Hi gh-Density Absorbent

Structures” issued tmeV‘ééMHﬂa t sél@c@ﬂlé MehsiBn thbny EPL €
4,834,735 entitled " He(ﬁ Densrgé h% ers 1.{1998@"- r Densir;gt y and

Lower Basis Wi gtAPSh®! |{‘?otﬁ'a§o §an g%s'{f %cﬁgﬁaﬁ{igﬁ"é typgs I\)&S/ 30,
1989; and Eur opecurvPturent Sﬂvptcbag i the partion 18 thB3ppdieet 3o abee & Eretbl e

Co bl 2 f.
npany, pu |s|h@ﬁ3,e .? 32 ﬁ}@;er Eam&mgmap sfdeHgqidns 3 of the

(2) The Cross-L ose
sanitary napkm wi roduce greater curvature in these regions.-
This may be desirable to avoid making the end regions of. the
‘product tend to roll up. It also may be desirable for shaping the
sanitary napkin to the con'f,iguration ‘of the body for better

" product fit.

The topsheet 38 need only be stretched a relatively small
amount of its unstretched length (for example, 1 or 2% to about
13%, or more preferably, § - 10% of its unstretched length) to
‘impart curvature to the sanitary napkin 20. In other embodiments,
it could be stretched more or less.

There are numerous alternative variations of all of the
various _pﬁocesses of - the present invention. These include, but
are not limited to the following. A1l such alternatives are
within the scope of the present invention. '

The sanitary napkin could be provided 'with_ curvature by
stretching other components of the sanitary napkin 20. The other
components that can be stretched can also include, but are not
limited to the secondary topsheet, and virtually any other
component of the sanitary napkin. That is, provided that this
other component or components are extensible and contractible.
Thus, the capillary channel fiber bun 44 could not typically be
stretched to provide the sanitary napkin with curvature.

To provide the desired direction of curvature, the
z-direction location of the stretched component, as well as
c_haracteristics, such as the flexibility of the . adjacent
components must be taken into consideration in ‘choosing the
component to be stretched.
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A preferred enbodi nrent of the absor bent core conprises the I|am nate

struc%§5§yﬁgﬂﬁn in Figure 7. The lamnate is conprised PCi/©s92206051 Of
super ansor be polyneric material (or absorbent gelling material) and one

o nore sheets or webs of crgss-linked cellulosic fibers. " Suitable
cross-linked cellulose fibers for the absorbent core are described in U S.
Pat ent 4, 888, 093, issued Decenber 19, 1989 to Cook, et al.: U S. Patent
4,822,543, issuedhédpsinetied kddPoriemt(s) of the sanitary napkin may be

Joined to the backsheet 40 at their perimeters as described above
In alternative embodiments, the stretched component(s) can be
Joined to some component or components otherithan the backsheet
40. . The only requirement for such other component(s) is that it
be stretched less than the stretched component.

Further, the components -may be joined together at locations
other than their perimeters and still provide the sanitary napkin
20 with curvature. The components will typically have to be
Joined at at least two places to impart curvature to the sanitary
napkin. These two places should be selected so that they are
Tocated at places other than at the intersection of the
longitudinal and transverse centerlines. '

" In alternative embodiments, the component of the_'ﬁanitary
napkin that is stretched does not have to comprise a layer (or
portion of a 1layer) that extends the full dimensions of - the
sanitary napkin to nearly the full dimensions . of the sanitary
napkin. For example, the component that s stretched need.
comprise only a strip of material that -is stretched and secured
which provides the sanitary napkin with curvature. Preferably,
conventional . elastic strands are not used solely for this purpose
for the reasons discussed above.

Thé'processes described_abové.cou1d"bé used to provide the
sanitary napkin with lateral curvature. This lateral curvature
could be instead of, or in.addition to, the longltudlnal curvature
prov1ded by the process descr1bed above.

In other embodiments, some of the techniques déscribed in P&G
U.K. Patent Application 2 168 253A published in the name of Baird,
et al. on June 16, 1986 and in U.S. Patent Application Serial No.
07,882,738 filed in the name of Taylor, et al. on May 14, 1992
could be used in the construction of the sanitary napkin.

i
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29 Dean, et al.; U S Patent 4,889,595, issued Decenber 26, 1989 to
Schoggeq”oggﬁﬁtyﬁ U.S. Patent 4,898,642, issued February @CTAUSH2/@60SNbor e;
et al.; Pat ent 4, 935,022 issued June 19, 1990 to Lash et al.; EPO
- Patent Application PublicatianydNos. 0 427 316 A2 and 0 427 317 A2 publi shed
in the name of Herron, et al. on May 15, 1991; and EPO Patent Application
Publication No. 0 429 112 A2 published in the nane of Herron, et al. on My
29, 1991. TheElaisbic -mMembénsd (used uinospme fsapekaryi nadsh et oe pperiideedtDd shown

in Figure 7 conpiib$Ry) ®ap! Actl eSkeMtortible VUrara‘érémea ay€rcomfoPeibl b Ches 41
of absorbent ge

mat er | The s IS that it appears as
havi ng an "e" (‘iﬂ“sf"gqfér a3 ""SL‘ é%n‘fredg?%& i93RS %@E%@ﬁeaa?‘r‘mt péﬂ The
wr apped sheet fﬁrmemr(mpedy whyetr cd® prodide bpportunitjes o5, manses|fleidat i ve

embodi ments, ageenatﬁ. C44a 1 Pfon O'Et{:‘?i’hé n :fmwerotmwbaa&nesﬁ sé,wiiat@s by
provi di ng separa € webs of cross-|i 05|c naterla
absorbent mat er 8tas}16 oRembaEs ; thesee Maten 398 oRst a88d, lS@'FR]eéN-‘é F%m nat e

manufacturing thesg types of pads.

‘By using the elastomeric properties of one of the components
~of the absorbent article, almost any absorbent article which is
made today can be made using this technique. It is believed that
this technique will result in a smooth, curved absorbent article
which ideally fits the wearer’s body more closely and more
comfortably than flat absorbent articles or absorbent articles
that rely on elastic members to create curvature. Absorbent
articles that fit the wearer’s body closely and comfortably
pfovide better protection from SoiIing.

In other embodiments, however, the stretching could be used

to create rugosities in the ‘sanitary napkin, if desired. These

rugosities could be created instead of, or in addition to
curvature. '

In still other embodiments (or all the processes described
herein), the sanitary napkin 20 could also be provided with

optional elastics. These elastics could be applied in any manner
known in the art. -

D. Alternative Method -- Lengthening One of More
Components of the Sanitary Napkin.

The third way, noted above, of the curving the sanitary
napkin 20 is by some suitable process which results in lengthening
one of the faces of the sanitary napkin 20.

Sheet Has Been Replaced :

T




rather than a single sheet, or by providing it with a yers
In thWO93/Q7BE of core, curl ed, twisted, pref erak k?i/b% em cal |y
stiffened and crosslinked, c %Iulose fibers are refined to provide fibers
whi ch can be ‘used in sheet Tofm as the absorbent core. The preparation of
sui tabl e curled,'chenically stiffened cellulosic fibers fromwhich one can

prepare the refi Gatf,| £oh efipTRC bl dord! difsqpe&hqﬁ+ 'the ORicksHdgesg Used 1n

the practice of t s |nvent|on 'S escrlg,7 C at ent s
4,888, 903; 4 22hsssanitaryg mapkin 203Prs '!5388@ 53, sinetchipgstie o

‘ The use of sqﬁlakihdarm I n conbination with absorbent gelling materials,
and- neans for manufacturing such conbinations, are described in U.S.
Pat ent 4, 935, 022. Such preparations preferably i nvolve the wuse of

al dehydes, such Thes strgtehingligeByehea precessr cewlidi bRi ¢ayraetrous. on | &

. addi tion, pO'MQi”WXk&é?nb@Ed @snmvyb@apwﬁqqkaaswrbeﬁ&édl Bk angc@%mr )
Ref erence can be de, to citatiqns in ent 898, 642

and PCT.uU. S Wanpt 11@@?%1@9&? S'l%e margins e pre- assemb]e sanitary
napkin could be placed in or against a curved form. The backsheet

40 can be stretched for fhe_,pre-assemb]ed sanitary napkin. to
assume the configuration’ of the curved form. The longitudinal
side - margins (or some other suitable portions) of the
pre-assembled sanitary napkin are then sealed while the
pre-assembled sanitary napkin is in a curved configuration. This
will result in. a sanitary napkin that is curved inward along the
topsheet 38.

In alternative embodiments, some component or components
other than the backsheet (or in addition to the backsheet 40)
could be extended.

The -general principles diScussed above relating - to
alternative variations of the above hrocesseS- such as
foreshortening components of the sanitary napkin to create
curvature (e.g., using the technique to create cross direction
curvature) can also be applied to alternative procésses that use
lengthening of components to creaté'curvature.

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 refeéence herein teach or
disclose the present invention. It is also expressly not admitted

-that any of the commercially available materials or prpducts
described herein teach or disclose the present invention.
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cross-linked fiber types. Once in hand, the curled cellulosic

30 fiber ywyroxpo1@ii ned to provide the fibers used to preparRCE/RSIP 064 r ed
absorbent cores used in the practice of this invention. In a typical”
refining process, an aqueous stdtk conprising about 3% by weight of the
curled cellulosic fibers and 97% by wei ght water is passed through a

Spr out - el dron (noWyBNE Ln el SBRRIAERYTH BB r SO 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. It -is therefore intended to cover in the appended
claims all such changes and modifications that are within the

scope of this invention.
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Inc., Mincy, PA Mbdel 105A-LAB)-using deknotting disk tpg%é@y A type.
An objwomxmmf the refining process is it cut the tw s bi t hout
substantial ly defibrillati ng t hem The 3% aqueous st-eek-—selution—is———

difl uted to 0.5% consi stency. ’Stre sol ution flows through the
refiner using a gap setting of fromabout 5 mls to about 30' “H"Il I mn”m
Preferably, ‘the gap .setting is about ]‘-'hmls The Sprout - ¥Waldr o

refiner is nodified by renmoving the e zing spring so that the gap
setting remains constant throughout the flow of the fibrous stock sol ution.

A typical. flqw raf @uiiidodBboktaft I &itiiBed, Isaid aJaQoﬂﬁJnk 05\&1?% HEViNg & The

refining anperage is not or pse of Lhe amperage
termis a neasur P &bg"ﬂ%‘gﬂgm%aF %né‘gwn?nﬂéﬂdt "Po £85e0 gq}é?%“'durl ng
the refining.) A stiragdse {rasitsofladnpétudiber sstdlar magdninshe sgig abssorbpitoyed.

In an alternate ”BQ‘?cle lhﬁaﬁ‘:’:ér fl Gl%héﬂ!uﬁﬁaﬁ erling) ngfﬂvei- ra];t

conbination wth sout
fiber havi ng a Caheatendingt amar]@"ﬂté'éh%ﬁs SbéQ vedggs and two transverse

end edges, a body surface and a garment surface, said
absorbent article comprising:

a curved liquid pervious topsheet;

a curved liquid impervious backsheet joined to said topsheet
10 by a securement mechanism; and

an absorbent core p051t10ned between said topsheet and said
backsheet,

wherein said securement mechanism comprises at least a first
portion located on one side of one of said centerlines, a
15 . second portion located on the other side of said centerline,
and said securement mechanism holds said ‘topsheet and
-backsheet in a curved configuration. '
2. A curved absorbent article according to Claim 1 wherein when
' said garment surface of said absorbent article is placed on a
planar surface, said transverse end edges of said absorbent
article are spaced above said planar surfaee.

3. The curved absorbent article of Claim 2  wherein said
longitudinal side edges of said absorbent article are also
spac_:ed above said planar surface.

- 4. The curved absorbent article of Claim 1 wherein when said
garment surface of said absorbent article is placed on a
planar surface, said first and second portions of said
securement mechanism are spaced above said planar surface.
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about 50 to about 100 m . ( TAPPI stand m the crill .conprises

up to abo93mmyan% by wei ght of the mﬂﬂ Hg] mh b@Q‘IUé%ﬂﬁﬂgPon of

crill ean inpart desirable §%rengt eﬁtles to the final sheets,
and al so can serve as a diluent’®ih the sheets, for reasons of econony.

Fol I owing the refining, the 0.5% aqueous slurry of the refined, tw sted

fibers is further it gghed Zabsbbent Vrtdbe Obr 'C19%h ANOWnddedi® afdo T O!

use in the formati on of
securement mechanlsm has a curved configuration.

6. The curved absorbent article of Claim 5 wherein said
securement mechanism is continuous from said first portion to
said second portion. '

7.  The curved absorbent. article of Clazms 1 or 6 having two
longitudinal side marg1ns wherein said securement mechanism
is located in said longitudinal side margins.

8. A curved absorbent -article free of elastic strands, said
absorbent article having a 1longitudinal centerline, a
transverse cenierline, two longitudinal side edges and two
transverse end edges, a body surface and a garment surface,

5 ~ 'said absorbent article comprising:

a curved 1iquid pervious topsheet;

a curved 11qu1d impervious backsheet Jo1ned to said topsheet
by a securement mechanmsm, and

~an absorbent core positioned between said topsheet and said
10 backsheet,

~ wherein said securement mechanism comprises at least a first
portion located on one side of one of said centerlines, a
second portion lo;ated on the other side of said centerline,
and said securement'_mechanism holds said topsheet and
15 backsheet in a curved configuration.

g. A curved absorbentfarticle having two longitudinal side edges
and two transverse end edges, two Tongitudinal side margins
along said longitudinal side edges, 'a -body surface and a
garment surface, said absorbent article comprising:
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31 The I n-use |ntegr|ty of absorbent structures co
refi ngel) 9301781d fi bers di scl osed_ above can be .further ﬁﬁ&ﬁ%@@ﬂﬁya
ul trasoni c .or heat bondi ng, espeC|aIIy i n conjunction w
10- 15% by wei ght of thernopl#Hstic fiber (e.g., KODEL 410
adm xed with the refined fibers. In yet another mllm E'“"I Il”“"'
spot - bondi ng means, can be eppl oyed to affix the backsheet *toct

tdus 19

especi al Py over l‘h])k%,"gr@% Peetihe panty-fasteni ng adhesive is
- appl i ed. ~ C. The Backsheet. The backsheet 40 prevents

the exudates absgr Hﬁg@%m,%wegaek@hiae FARGEDES s gl [ Aoféndel OT 0 {1 0

articles which cont pajanas and
.under gar nent s. Tﬂéaﬁaéﬂgﬂkéﬂ‘@d"!‘%‘tﬂﬁﬂ@ﬂvﬂﬂﬁ maagmsqm d’s loagigudingdnses

and/ or. urine). Tlged@mkgﬁeeaalz}oams preferably manufactured froma thin
plastic '

an absorbent core ﬁbsitioned between said topsheet and said
10 ~ backsheet, '

wherein said longitudinal side -margins of said absorbent -

article each have a prdximal'edge and a distal edge, and said

longitudinal side margins are sealed by said longitudinal

'side margin seals so ‘that the distal edges. of said
15 | Jongitudinal side margins are foreshortened.

10. The curved absorbent article of Claim 9 wherein said
Jongitudinal side margins of said absorbent article are bent
toward the longitudinal centerline of the absorbent article.

11. A curved absorbent érticlefaccording to Claim 10 wherein when
said garment surface of said absorbent article is placed on a
planar surface, said transverse end edges of said abSorbent_'
article are spaced above said planar surface.

- 12. ‘The curved absorbent article of Claim 11 wherein said
' longitudinal sidé edges of said absorbent artac]e are also
spaced above said p]ane

"13. A curved absorbent article having a longitudinal centerline,
a transverse centerline, a length, a width, two "longitudinal
side edges and two tfansverse end edges, a liquid pervious
body surface and a liquid 1mperv10us garment surface. said
S absorbent article comprising: '

a first elastically extensible component that extends at
least about 1/2 the width of said absorbent article, said
first component comprising a first portion and a second
portion; and
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fil'm although other flexible quuid | mper vi ous rraterialm 6033 used.
As used wer93/on78ihe term "fl éxible™ refers to materials I'C are co npl'i ant

and will readily conformto tné genﬁgmugmﬂﬂwj‘“ﬁﬂuours of the hurran
bedy. The backsheet 40 9 onwoven material,
polymeric films such as therrmpl astic filns of po yet hyl ene or

pol ypropylene, or conposite materials such as a filmcoated nonwoven

material. Preferably, the backsheet 40 is film hav.

t hi ckness of® from aBo8®candoeampansnto thaty is) qf”g %‘3 y@‘?eﬂha%ng é2‘ gt
mls). . Exenplarycomgoabit hyl ene films are manufactured by CI opay
Corporation of Cincinnati, OChio, under the designation P18-0401 and by
Tredegar Film Products of Terre Haute, |ndiana, under the desjgnation
XP- 39385. Thewbersipheaid 4First prempepel yiendinedy Hhassld niggond

finished to providgefpdkehe sel et sxﬁi appsapargen dursaberfirsheconpsienbeet 40
may permt vapors

f t 2 t
backsheet 40 may betisrégtsﬁgﬁ% rtg\f.nﬁ'l §$Ffr%rg de1vce°n?§€1°4' sﬁxgh that NGid

15 . first component exerts forces on said second component that
bend said second component into a curved configuration,

'wherein said first oortion is elastically contracted l_none-
than said second portion..

14. The.curved absorbent article of Claim 13 wher“ein said first
' . component comprises a liquid ‘pervious topsheet.

15.. The curved absorbent article of Claim 14 wherein said second
" component comprises a liquid impervious backsheet.

'16. The curved absorbent article of Claim 15 wherein an absorbent
core is positioned between said topsheet and said backsheet.

17. The curved absorbent article of Claim 13 wherein said first
-component has a central region disposed between two end
regions and a pair of longitudinal side margins, and said
first portion comprises at least a portio_n of said central

5 | region and at least a portion of said longitudinal - side
margins of said first component.

18. A curved absorbent article having a longitudinal centerline,
a transverse ce_nter'l'ine_. a length, a width, two longitudinal

side edges and two traneverse end edges, a liquid pervious

body surface and a liquid impervious garment surface, said

5 absorbent article comprising: S
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from passi ng through the: backsheet 40. Fl ushable nL4b|o

backsH¥ex93/3381 al so be used, e.g. evi Ces ere+’ﬁ’51
32 - D.  The Capi 1 ry Ch Hmm “lm |I * The sanitary napkin

20 preferably has a tufted’b

- a second component joined.to said firstucomppnent,

wherein said first component has been extended so that .said
second component is bent into a curved configuration.

19. The curved_ébsorbent article of Claim 18 wherein said first
- component comprises a liquid impervious backsheet.

20. The curved absorbent article of Claim 19 wherein said second
component comprises a liquid pervious topsheet.

21. The curved absorbent article of Claim 20 wherein an absorbent
core is positioned between said topsheet and said baqksheet.

22. The - absorbent article of Claims. 1 or 13 wherein said
absorbent core comprises a laminate comprising at least one
layer of absorbent gelling material disposed between at least
two layers of cross-linked cellulose fibers. .

23. .The absorbent article of Claim 22 wherein said absorbent core
has a body-facing side and a garment-facing side, and said
absorbent article additionally comprises a liquid
acquisition/distribution component, at least a portion of

5 - said acquisition/distribution component 'overlies the
body4facin§ side of .said absorbent core. |

24. The absorbent article of Claim 22 wherein said absorbent core

has a body side and a garment side, and said absorbent

~article additionally eomprises a batt of capiTlary channel

fibers, said batt of capillary channel fibers being_comprised

5 of a lower portion and an upper portion wherein at least
parts of the lower portion are slipped in between the layers

of the absorbent cdre and the upper portion of said batt is

gathered into a tuft that protrudes from the body s1de of
said absorbent core.

I
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"bun") 44 of capillary channel fibers i dei ON ' on
top of thwOABMITEIeNnt core 42. Thzﬁluﬂmlﬂimdlmnﬂtpo%gﬁé‘@%g

bundl e of fibers is typically position : orée 42. The | ower
portions of the bundle of fi beF-ss%’;ly, but. need not, al so be positioned on

top of the core 42. The |lower portions of the bundle of fibers are

preferably inserged wihi C It ol : 0 nt
Rore 42. TRE", hé WploraRe et b 1B0T 20 BUiTIATH TErBIAHET.
portion of the bundl absfirbepheore jare stitehpdptogetBe™ i bers are then retai ned

in their 1ooped configuration by some suitable mechanism The | oop of

fibers can al so I pul ated in_vaniousg .S 19 PLOVI LI M esj.r ed
characteristics. QgF(r)T?R? ni&fszgﬁﬁ%",t taﬁg“i-]SoB cgﬁay@é ?%ur %eJeg'r? %%/\}dst]éger%sf?gh as
by a half turn appli sdid absémbenbmoye tavepstotthrsd fogathaciure that is nore
resilient and | ess subject to collapse during use. (The twi sting '

typically refers fo 3Bl N9, dtal Al5cih hal bDPhng' 51 %58 EbekRorasiR o

a pair of panties, said sanitary napkin having a body surface
and a -garment surface, a longitudinal centerline, a
transverse center1ine; two longitudinal side edges, two
5 transverse end edges, a 1oﬁgitudina1 side margin along said
longitudinal side .edges, and a central region disposed
between said end regions, said sanitary napkin comprising:

a liquid pervious topsheef;

a liquid 'impervioﬁs_ backsheet joihed to said topsheet at
0 least along said longitudinal side margins by longitudinal
side margin seals; ' ' '

an absorbent core positioned between said topsheet and Siid
. backsheet, said absorbent core having a body-facing side and
a garment-facing side;

15 a liquid acquisition/distribution component, wherein at least
‘ a bortion of said acquisition/distribution component overlies
- the body-fating side of said absorbent core, said
atquisition/distribution component providing said 'sanitary
napkin with a longitudiné11y~oriented medial hump on said

20  body surface; and '

an adhesive fastener on the garment surface of said sanitary

napkin for fastening said sanitary napkin to the crotch

region of the wearer's panties, -said adhesive fastener

"combrisihg four 2zones of adhesive arrénged in a configuration-

25 “of the letter "X" without adhesive in the portion that weuld
form the center of the letter X.
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I n anot her enbodi nent (showvin in_?1[7-7ﬁﬁ_‘rhe*CEﬂ%+al portion -of the | ayer
of capl hannel fibers can b m pl upetrruso2adcosnal |
" oopg’é%?’w’s?uf ts". These | oops M Im”m,g upward fromthe | ayer of

capi |l ary channel fibers togjrmy cont fact' t Be topsheet. Moreover, the

| oaps or tufts are p05|t|onec} centrally in the overall article, such t hat
it can provide rapid acquisition and transport of fluid into the remaining
portion of g&e rrny&rbsofbempéﬂtha‘re/oelmm|z7fﬁ|kme3n sand dbserteaticure the

fluid storage | [+ e an ousl.y, | oop" or
"tuft" not only ?é‘ﬁpcré'% Besﬁmggﬁel lcompr:shinﬂ dﬁvt f?%%‘i Lbsne tlna?gpmorft wher e
fluid i npi nges ombsorbeht getling ematﬂ!‘tla | dispesednbetvwepe éhp‘?i‘ls&r ytwehannel
fibers whi Ch layers of cross-linked cellulose fibers.

29. A curved sanitary napkin for wearing in the crotch region of

a pair of panties, said sanité'ry napkin ha_ving a2 body surface

and a garment surface, a longitudinal centerline, a
transverse centerline, two longitudinal side edges, two

5 transverse end edges, a longitudinal side margin along each
' . of said longitudinal side edges, four_corner regions, a first
end region, a second end region, said end regions each
extending from each transverse .end edge part of the way

_ toward said transverse centerline, each end region cbmprising
10 two - corher regidns; and a central region disposed betwgen
said end regions, said sanitary napkin comprising: '

a liquid pervious' "topsheet - 'having_" capillaries provided .
therein; ' ' '

. ‘a liquid impervious backsheet joined to said topsheet -at
15 least along said longitudinal side margms by 'Iongitudma'l
side margin seals;

an absorbent core positi‘loned between said topsheet and said '
backsheet, said absorbent core "having a body-facing side and
a garment-facing side, said absorbent core compfising a
20 " laminate comprising. at least one layer of absorbent gelling
material disposed be.tween.at least two layers of cross-linked
_cellulose fibers, said layers of cross-linked cellulose
fibers of said absorbent core having a first density and
‘being compnsed of a plurality of fibers with inter- f‘\ber'
25 capﬂ'lary spaces;

'~a liquid -acquisition/distribution component having a second
density lower than said fir;t density, and being a batt
'c_omprisec_l. of a plurality of capillary channel fibers with

-
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33 conprise the | oop or tuft substamm “M“N “H“mmrd z-direction, thus
~ enhanci % H‘i’ m)vement in the do l'en of t RETHJS92/96851
Capi |l | ar RLE fibers are fibers having channels forned therein, -

preferably, on their exterior_ gurfaces. Figures 8 to 11C show exanpl es of
sonme types of capillary channel fibers 90. Sui tabl e capillary channel

fibers are described below .and in the follow ng patent a Ilcatlons whi ch
were filed on July #nterlfSber ¢dp$lidvyt epiceApmd exteripr %‘PI‘S{D Mochanets,, 404

(oS D55 T 8 [P iperl, Teaia U FguRa! calangalichasistaisiaron! o
component compr151ng Iower po£%1oh ang an upper portion
wherein at least parts of -the lower portion are slipped in
between the layers aof the absorbent core .and the upper
portion of said batt is gathered into a tuft that protrudes

35 ~ from the body-facing side of said absorbent core, said

| acquisition/distribution component providing said sanitary

-napkin with a resilient longitudinally-oriented medial hump

e on said body surface, said absorbent article having. a

_ " capillary gradient wherein said capillaries in said topsheet

40 have a greater capiIiary size than the size of the capillary

' channels on said capillary channel fibers comprising said
acduisition/distribution -component, and said capil]ary"

channels - on ‘the fibers comprising said
acquisition/distribution component have capillary spaces that .

45 are larger than those of layers of cfoss-1inked cellulose

o fibersfin said absorbent core; '

said hump having a base, and said sanitafy napkin héving 2
‘central region_ in which said hump is located and longitudinal
side regions outboard of the base of said hump, said
50 _ long1tud1na1 side regions being more flexibie than said
central region, wherein said sanitary napkin is provided with
o : at least one bending axis in each of said longitudinal side
| regions laterally outboard of the base of said hump, wherein
parts of each of said longitudipal'side regions are located
- 8% laterally outboard of said bending -axis, and at least a
portion of those parts of each of said longitudinal side
regions located laterally outboard of said bending axis is
predisposed to bend upward when said sanitary napk1n is
subjected to 1atera11y inwardly-oriented compress1ve forces,'

60 an adhesive fastener on the garment surface of said sanitary

' ' " napkin for fastening said sanitary napkin to the crotch
region of the wearer’'s. panties, said adhesive fastener °
comprising four zones of adhesive arranged in a cOnfiguration
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Patent Appli-cation Serial No. 07/7 ' | he names of Buenger et
98/07981ent appl i cations nay W@llﬁjl mu ol | e(PQMU$%2/0@51 he .
" Capl I'{+ary Channel Fiber" patent app abI e capillary channel
fibers are al so descri bed in88PO Patent Application 0 391 814 published

Cct ober 10, 1990. | While a variety of capillary channel fibers can be
used herein, the following description discusses sorre preferred
characteristics off ithe MﬁFTI &' ywithauh pdhesiveein the Rariiomthat wegldorat ed

:vgtoht Ihe gpsor benfoﬁhr th&'c@ﬁ’ﬁ)‘f olfhtt&hllmelﬁtx Qmerem said garment s%rfﬁlé E' ber
r phol ogy. apidl.lary nne ot ed, above, "
have capillary. %{aﬁﬂgl §§’m§2ry ﬁa'&tﬁ 1% cagat: S&??&ra&iﬁg &Wf" Sh t he

capi 'l ary channel wéareetss paakiesl yotha\xsnbraﬂoretgj\mc@ﬁwtthalsaobtae*ympd;mn woul d
provi de sonme addi +Hiqea|saqap'énhart*ég¥on§ Tof SsRicf QEﬁﬂQr} h@bpkihUCrenfd®h | OW core

fi
i-bers not be errpattyached to the wearer’s pantles,

70 wherein said sanitary napkin is curved such that when said
garment surface of said sanitary napkin is placed on a planar
surface, said transverse end edges- and said ]-ongi-tudiha'l side
edges of said sanitary napkin are spaced above said planar
surface; and

75 wherein said sanitary napkin is provided with 'hump/e'nd regidn
" bending axes located ‘at the base of said hump or
" longitudinally outboard of the base of said hump, and said
.end regions are more flexible than said central region, “and
said end regions can bend about hump/end region axes.

30. A curved sanitary napkin for wearing in the-crotch'regioh of
a pair of panties, said sanitary napkin having 2 body surface
and ‘a garment surface, a longitudinal centerline, a
“transverse centerline, two longitudinal side edgés, two
5 transverse end edges, four corner regions, a first end
region, a second end region, said end regions each extending
from each transverse end edge part of the way toward said
transverse centerline, each end region comprising two cdrner
regions, and a central region disposed between two end

10 regions, said sanitary napkin comprisingﬁ

a liquid pervious topsheet;
a liquid impervious backsheet joined to said -topsheet;

an absorbent. core positi‘ohed between said topsheet and said
backsheet, sa1d absorbent core having a body-facing s1de and
15 a garment- facmg side, sa1d absorbent  core comprising a

plurality of fibers with inter- fiber capillary spaces, and
having a first denSIty,——’/
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I n general, prOV|d|ng capil lary channel fibers—wth—a-central’ hollow core
woul d r e fibers to be sone deSPCEdEnammMﬂ t he
central %%{%\H} not col | apse under mjm‘m“m ““W ral core running i
through a capillary channel fjjggr. woulxd cal 50 *hot® be expected to quickly

pi ck up and deliver |iquids, since

34 the liquids would have to find their way to the end of a fiber before
proceeding into the central core, and to deliver liquids the end of the

capi'l lary channel FIRG" sdRYhA) Aa Wfbﬁ‘h@rt&dﬁ%&ﬁg at ‘least one feature

selected from the group consisting of:.

20 ~ (a) a liquid acquisition/distribdtion component having

' _a second density lower than said first density, at
least a portion of said acquisition/distribution

component overlies the body-facing side of said

absorbent core, sajd acquisition/distribution

25 . _ component providing said sanitary napkin with a
“resilient longitudjna11y-oriented medial hump on

said body surface;

(b) a liquid acquisition/distribution component that
provides said sanitary napkin with a capillary .
30 gradient wherein said topsheet has a plurality of
| capillaries therein, said 1iquid
acquisition/distribution component comprises at -
least one structure with capillaries, and said
capii1aries in said topsheet have a greater
35 : capillary size than the size of the capillaries of
said acquisition/distribution component, and said
capillaries of acquisition/distributien component
are larger than_those of said absorbent core;

(¢) a longitudinally-oriented medial hump on said body

40 ) surface in said central region, said hump having a
base, and longitudinal side regions outboard of the

base of said hump, said longitudinal side regions

being more flexible than said central region,

wherein said absorbent article is provided with at

45 - ‘least one bend1ng axis in each of said long1tud1nal
side regions laterally outboard of the base of said

hump, wherein parts of each of said longitudinal

side regions are located laterally outboard of said

-bending axis, and at least a portion of those parts

50 of each of said -longitudinal side regions located

I
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direct contact with the absorbent core nmaterial. ' i y
channdVOP3MY8L 90 are preferably eUlmulmm “u Uw'ore E?gflgs;ygﬁd)??{i n a
curledsconfiguration (that i g% t helil . Most. preferably, the

capillary channel fibers 90 &e

e “substantiall y curled" (or otherw se
gathered). This provides the capillary channel fibers wth a higher

. Iof_ftI I and ihncreiase](cj. bresugieeglﬁg fgﬁt&agd'g]ve‘lﬂdmgrgbfr &%Ffﬂ@e[&%s ) ‘ghek_ "

. capillary. channe i bers ._however, shqu refera not be "Ki nked".
"Kinking a - capillary chan?régiﬂoﬁ\é? (jgn t@&ﬁsé‘pﬂgfcﬁt gﬁ%‘f st $andtadn of the

capillary channels at eacwapkimkisngulsjected Tioi 3atérall 1y rineafdlyeonsiented f 1 uid

fl ow dynam cs al ong t he cagpi A | . " In addition, there is
anot her substanti al advan; a@?f‘&ve ?r%g?%f/i ng nonlinear capillary channel

fibers. - Figure 12 shows that it may be preferred that smal | portions,
or "tuftsgg of the ceapili Faytenerrorelhé igachentOSurratedfl Yaidr O4divge i nto at

e o o Dt SPU SRR o AR Bt L g Rte fhe T
o : crotch region. of the wearer’s panties, said
fastener comprising at least two zones of fastener
material, wherein said zones of fastener material
60 . are located only in the end regions of the sanitary
napkin and said garment surface of said sanitary
napkin is capable of separating from the wearer’s
panties in the central region of the sanitary
napkin while said end regions of said sanitary
65 napkin remain attached to the wearer’s panties;

(e) wherein said sanitary napkin is curved such that
when said garment surface of said sanitary na-pkin
is placed on a planar surface, said end edges and

- said longitudinal side edges of said sanitary
70 napkin are spaced - above said planar surface; and

{f) yéhergin. said end regions ‘are more flexible than
~ said central region, and said end regions can bend
- about hump/end region axes located at the base of
said hump or longitudinally outboard of the base of
75 ~ said hump. ' '
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Lo . o) oge
channel pad is prepared using curled capillary channel fibers. * TSI
greater |ikelihood tm nunber wokLoarfsLeaid] MoreRty drBatiPatione capi | WU
channelr fi.bers will fi their way into tHE™9PrPYees of the topsheel
materi al than mmwm'lmm:l B##LycAnonaxumnmdd mﬁpEmme PArENT beossmmenhnﬁhw (PCT)
enpl oyed. | c armet—f7er ar T TTut
of ways; H"‘eﬂ" dhE hﬂ%{ Jf:mgw"X gl inited| td®? 'C‘.'L‘}'“ix'?b?"&"ﬂ“\'/gﬂ"" heat Wﬁ 93/0178
guenchi ng the Mﬂét%lSas they cone fromth éilr (I;;mm,agmd‘,ﬂiw.ﬁ.a)m fi ber&mmmumozg
from synt hel_L_c_p_oJ#me_Muc_h_a&rmJ\/pcfp be —curled by stretching

fol | owed by '2%%"’%3?8{?““" Rimia@ss! %T}J?gogo%j e(%){#gﬂeﬁsﬁl?nls'&wfhan ctera& Sgmble Cor

sharp edge, e axati on; er, 59 Spring Groy
preferred ndéRIntemptions FilingDate: 51 o s dhlpdsme 24019 thel | drue Cryinete PEHEMNS (Udt e
‘used to cri ng)%or ot herwi se gat her -t he capill er% channel fibers, they can,
i f desi I'Ed E“ﬁ%’:%d to f%ﬂ?y%l a§§7%%b| y O(;S ted States: AU, BB, BG, BR, CA, CS, F1, HU, Ji

» KR, LK, MG, MN, MW, NO, PL, RO, RU, SD, E

734 404 23 July 1991 (23.07.91) ropean patent (AT, BE, CH, DE, DK, ES, FR, GB, GI
734 405 23 July 1991 (23.07.91) US ) IT, LU, MC, NL, SE), OAPI patent (BF, BJ, CF, C(
874,872 28 Apnl 1992 (28.04.92) us Cl1, CM, GA, GN, ML, MR, SN, TD, TG).
882,738 14 May 1992 (14.05.92) uUs ] .
Published
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(54) Title: CURVED, SHAPED ABSOKBENT ARTICLE

~~70,82,84

(57) Abstract

An absorbent article, such as a sanitary napkin is provided. The sanitary napkin of the present invention has a curve
body-conforming confi gurauon The sanitary napkin has a curved longitudinal profile in which the ends of the sanitary napk
are dlsplaced upward. The sanitary napkin also has a hump formed by the tuft of caplllary channel fiber8 on its body-facing sid
The sanitary napkm also has a curved transverse profile. : .




35 The preferred anplitude of the curls is in the range<¥ 0@%&
nmto about WO®3/0LM8Y, typically, the frequency of the curls i's"from about
0.5 per cmof fiber to about 5 per cmof fiber. Fibers with anplitudes of
about 3 mm and a frequency of about 0.5 p&Y! cm exhibit good softness even
in the higher denier ranged fibers having large capillary channels
Stated otherwi se, an average capillary channel fiber having a
straight-line length of about 2 cmis curled or gathered to provide opti nal
fibers having a length of fromabout 0.5 cmto about 1.5 cm
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The capillary channel fibers 90 are intended to pronote passage of Iiguids
in the "z" dWM®Ee/PBI8Iof absorbent articles. This is shown with o]
Figure 7. Figure 7 shows that the long (or "x") axis is referred to as the
"machi ne direction”, inasnuch as, during2féhufacture the articles pass

t hrough the machine in the direction of this axis. The short (or "y") axis
is referred to as the "cross direction", since it is the direction across
the width of .the article. The "z" direction is the direction
proceedi ng down through the topsheet, thence into the |ayer of capillary
channel fibers, and thence into whatever fluid storage core that may be
provi ded. The objective is to provide a gradient of capillary suction
between the topsheet 38 and underlying |ayer or |layers of the articles
herein, such that liquid is drawn in the "z" direction and away fromthe
surface of the article intoits ultimate stora o layer. Enpirically,
capillary suction is related to adheS|02’/?§%sion and inversely rel ated
to the size of the penings - i.e., in theftypical case, the openings in
the topsheet will b 72

Fig. 4

| 20
80 / 44 80 |
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than the intra-fiber capillary channels, which, in turn, will be larger
than thei WS ilo?fk’t capillary channels in a fibrous storagecwusy2/o6ise
surface hydrop?n I'rcity of the conponents of each |ayer can also '

t Heoretically affect the capillary sucti8A1 gradient. :

36 The capillary channel fibers 90 in at |east the upper portion 47 of _
the tuft 44 are preferably oriented generally in the z-direction. The ends .
of ‘the | ooped capillary channel fibers in

82,84

30
32
20
72
28
. 80,84
82, 84
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the tuft may be cut to provide a fleece-like, z-directional
open- ended WMDB3403781 channel fi bers. Further, by providi K'S-il}ﬁsﬁ/ole
under|ying capillary channel fibers that lie substantially parallel to the
méchine direction, fluid flowin the nmadifithe direction is al so pronoted,
whi ch enhances the overall useful absorbency of the article. Further, by
orienting the capillary channel fibers of the lower portion 49 of the tuft-
44 in the machine dir on, fluid F’Dﬂk&p the cross direction is
controll ed, thg;ebyYﬁ?ﬁrE;zing, or even eﬁ?TTehy'avoiding, | eakage of fluid.
fromthe Ion%l udi nal side edges 22 of the article. . _s4Thus, unlike
absor bent artlc S o
- conprise inter-figer capillary v0|ds and“ﬁﬁﬂ&.[l ' .
manner in th and z directions, the intra- TFb€¥\~::

% y » |
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of the capi
directionalit
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| ayer of the present invention resides in the fibers

t hensel ves, wet93#0178han in inter-fiber spacings, capillarity ipg}ﬁ‘(%%gzll%%otsl
when fiber-fiber spacings becone displaced. In addition, the
capillary channel fiber bun 44 of the pr&#dnt invention provides ‘its
liquid drawing and directing functions even when the bun 44 s soft,
fluffy and confortable to the wearer, in contrast to conpact, dense and
relatively stiff batt materials which functiop by inter-fiber capillary

action. Llefl I e afpreci ated by 3 7 2 W th t he
physi cs of fl uy\gbt‘r‘e I Yat tlhe absorbe R 4’ d herein
conveni ently make ug t di f erences in sphéacrr & opsheet
capil lary channel fi S epfcori to establi pressure gradient to draw
fluids in the z-dire [ ans _

\ :

7
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as Been Replaced
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37 can be enployed'to establish such z-direction fluid-flow gradient. For
exanple, if s or spacings in the topsheet are snallerp

wi dth “of P%e cggﬁllary channel fihers (and such intra- f erggﬁgﬁﬂel
wi dt hs as wide as 90 microns may be usef@f1for transporting relatively
thick fluids such as nenses), then the desired gradi ent can be established,
for exanple, by selecting a topsheet which is nore hydrophobic than the
capillary channel fibers. (2) Capillary Channel Fiber
Structure and Surface _ -Properties.

29
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The capillary channel fibers 90 can be prepared from any convenj ent

pol ymer  whi YP 9307 onswel Iing when wet. Polyners such asPCT/US92/06051
po} yet hyl ene, pol ypropyl ene, polyesters (preferred), and the like, are
useful herein, so long as they are spinnal/ié such that they can be
formed with external capillary channels. Conveniently, the polyners
are nelt-extrudable. Typically, the capillary channel fibers herein wll
be prepared froma synthetic polyethylene terephthalate polyner nelt
having an inherent viscosity ("IV') of fromabout 0.6 to about 0.9. (IV

is atermof art and can be determined in well-known fashion. See,
for exanple, U S. Patent 4,829,761 at colum 8.) - The capillary
channel fibers 90 preferably have a denier (denier per filament "dpf") of
about 10 (at an.lV of about 0.9) - 22 (at an IV of about 0.7). However, it

is to be understood that the denier of the fibers used is within the

di scretion of the formulator, and the denier can easily be in the rangé of
25. : :

Fig. 13
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The dept h: W|dth ratio of the capillary channel s herein is preferabl
about 2.0, bWOP¥BU83sing restrictions, as well as for econoRf¥ é’éﬂ%‘
a deptirwidth ratio of about 1.3 is typically enpl oyed. Typi cal and
readi | y producible capillary channel fib@f$1 which are quite satisfactory
for-use herein thus have a depth-of-walls of about 48 microns and a

wi dt.h- bet ween-wal | s of about 37 microns. The walls, thenselves, are
typically about 3-15 : : 38 nmicrons
thick. Although variations in these dinensions are

Fig 14

258

Fig. 15 - This Sheet Has Been Repla
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acceptabl e, capillary channel fibers prepared from pol yester and_havin

these chara &P?é‘”%s are quite effective for their inteﬁg@ﬂ-’sﬁ}( 3k,
Sugh * fibers can .be prepared using conventional operating equipnent

and readily withstand pressures of the ty3fd8tencountered in sanitary

devi ces, especially sanitary napkins and pantiliners, wthout coll apse or
spreadi ng of the capillary channel walls to such an extent that their .

capillary function is |ost. The capillary channels 92 can be of
vari ous shapes. Certain shapes can offer particul ar advantages in
particul ar product applications. For exanple, "U shaped", "H shaped", and

"V'-shaped capillary channel fibers 90. may be used. The "H shaped" fibers
“are one preferred shape. Furthernore, the basic shapes nay be repeated
(see Figures), or even branched, to produce fibers containing multiple
channels. 'The nmultiple "U' fibers of Figure

106 _ /100

Flg' 16 This Sheet Has Been Replaced
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10 offer the - additional advantages of having addi ti
capi | | arit ywi®3/01781 ace-t o-f ace contact and being easily cur?%egii.vusgzlmoslThe
manyfacture of capillary channel fibers of the type enployed herein is
déscribed in EPO Application 391,814 (cil®Ad above) and in co-pending U S.
Continuation-In-Part Application entitled "FI BERS CAPABLE OF SPONTANEOQUSLY
TRANSPORTI NG FLUI DS"," Seri-al No. 07/736,261 filed July 23, 1991,

| nventors Phillips, Jones, et al, Eastman Chemi cal Conpany, and in the
co-pending U. S. Patent Application entitled "OPEN CAPI LLARY CHANNEL
STRUCTURES, | MPROVED PROCESS FOR MAKI NG CAPI LRARX CHANNEL STRUCTURES, AND
EXTRUSION DOE FOR USE THEREIN', Serial [N ON/ 482, 446, filed

February 20, 1990, |nventorsidéonpson and O
- \

~
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39 Wil e-the polymers used to prepare the capillary chan
herei n are- W0 93/04 el ves, water-absorbent (nor are they absgﬁn}%ﬁﬁgaﬂ

urhﬂE'ﬁT bl ood- cont ai ni ng fluid such as nmenses), the fibers thenselves are
most preferably hydrophilic. Si nce nnéﬂ/tynthetlc polyners are -
hydr ophobi c, the capillary channel fibers used herein are

surface-treated in order to render them hydrophilic. ‘The surface
treatment of polyneric fibers involves processes which are well-known in
the extensive fiber .literature. I n general, such processes involve

treating the surface of the fibers

Fig. 19
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with < a hydroph| lizing agents", especiallyi¥a t farREPLACENEN SH
hydLOph|I|Z|ng agents are preferably added to the pdgl ™

of the capillary channel fibers to their final size. Typiqdal s@zf@etants
usef it in such processes include various nonionic and ani ¢nifc t i 1996
surfactants of the general type known in the laundry litefa . :
Hydraphi i zing agents include wetting agents such ps pol yet hyl ene
gl ycol nonol aurates (e.g., PEGOSPERSE 2Q0M., a pol yet hyl el ' :
nonol aurate available fro z T3 ., PA USA), and

et hoxyl ated ol eyl al cohol gibé(vgﬂ %"A{’HA(B}S%@EQJ\{/%?% e fromCroda, Inc., New
Yor k, New York, USA). O her types of hydrophilizing agents and
techniques can al so be used, including those well known to those skilled in

the fiber and textile arts for increasing w cking performance , inproving
soi|l release properties, etc. '

FIELD OF THE INVENTION

The present invention relates to absorbent articles,
especially catamenial articles such as sanitary napkins. Such
articles are especially adapted for absorbing various body fluids,
especially menses, while providing comfort and fit to the wearer.

BACKGROUND OF THE INVENTION

A wide variety of structures for disposabIe absorbent
art1c1es to collect body fluids are known in the art. Commercial
absorbent articles include diapers, adult incontinence products.'
catamenials and bandages. Disposable products of this type
comprise some functional members for receiving, absorbing and
retaining fluids. Generally, such absorbent articles contain a
core of absorbent materials mainly comprising fibrous cellulose.
Typically, such articles include a fluid-permeable topsheet, an
absorbent core and a fluid-impermeable backsheet.

In the case of catamenial pads, women have come to expect a
high level of performance in terms of comfort and fit, retention
of fluid, and minimal staining. Above all, leakage of fluid from
the pad onto undergarments is regarded as totally unacceptable.




(3) AFrangenent of ‘the Capillary Channel Fibers : REPLACEMEN{[&'#“

Fi brous Batts. In general, the capillary channel fijbgrs 90 will be
| ai dzdown into a bundle of such fibers for use in the abjo]be®d7 QETi1996. _

In = 40 a preferré¢dlenbodi nent, tle
‘bundl.e 44 of capillary channel fibers

2
Improving the performance of sanitary napkins continues to be

a formidable undertaking, although a number of improvements have
been made in both their materials and structures. However,
eliminating leakage, particularly along the inside of the thighs,
without compromising fit and comfort, has not met the desired
needs of the consumer.

Leakage from sanitary napkins is generally attributed to a
high concentration of fluid at the point where the menses exits
the body and immediately contacts the surface of the napkin. At
this point of deposit, the napkin’s absorbent material quickly
becomes super-saturated. The blood migrates radially from this
poiht and leaks from the sides nearest the wearer’s legs. This
often results in the smearing of blood on the body and soiling of
the undergarments. Attempts to eliminate leakage include:
construction of a densified edge to hold the fluid back (U.S.
Patent 4,820,295, oChapas et al, issued April 11, 1989); barrier
sheets surrounding the article (U.S. 4,666,439, Williams et al,
issued May 19, 1987); and “winged" side edges which wrap around

the panties, and. providing sanitary napkins with elasticized
longitudinal side edges.

Sanitary napkins provided with wings of various types (mot
all of which do not wrap around the wearer’s panties, or control
side leakage, however) are described in Japanese patent
publications 40-36391, 46-12554, and 50-100399, and in U.S. Patent
4,285,343 issued to McNair on August 25, 1981, U.S. Patent
4,589,876 issued May 20, 1986 to Van Tilburg, U.S. Patent
4,608,047 issued to Mattingly on August 26, 1986, and U.S. Patent
4,687,478 issued August 18, 1987 to Van Tilburg,

Sanitary napkins provided with elastics of various types are
disclosed in European Patent Application Publication No. 0 091 412
A2 published October 12, 1983, P& UK Patent Application 2 168 253
A published June 18, 1986 (which also discloses means for holding
the side flaps therein in an upwardly folded configuration other
than elastics), and U.S. Patent 4,701,177 issued to E1lis, et al.




_ ' REP,
is la¥d down in a batt and gathered into a tuft to formth lur}écﬂﬂENT SHEET

Such batts will typically have a caliper in the range fronfapout_0.1 in
(0.25*cn) to about 0.7 in. (1.78 cm, preferably from abouf P. 9719(17'01%
cm) to about 0.4 in. (1 cm for use in sanitary napkins; preferably from
about 0.05 in. (0.13 cm to about 0.15 in. (0.4 cm for uge in pantilTners;
and preferably fromabout 0.1 in. (0.25m to about 0.5 ir—3—cm) for

use in infagy dihohel 2007 19Uy b.9.NPRUNNE TS, B4 "RULSY to PapajohloniSC [N

di sposabl e g&sorggﬁr ftjcles, suc ttS w'll typicall $R2Ieh 98 about
0.003 g to ¥dud a.iPP%'gl’c#- ?’Fb‘ﬂ\* Be 7a-5§?12‘5§19?¢a€‘b-5§?%%, e$ndlwidn have

f rf)m ab(()ut September 10, aloss!, lﬂ)..SO3Pu.enap4,I9I4anB5chﬁsmdl td iMokty par Jdiycnierr]

vol unme (neagyr h N ugc tyah e t i per per unit
area and pe?ij’uﬁ??b’ v%r{?ﬁrl#égk %E'ﬁ;;ﬁg??ﬁlﬁr}fsue i g?og{rsg?pa d%fué%uff’

i ncont i nenc&9Yar nEhe Jisekosyeesc af cillathesendaeuments tave incorperatedsby n
caliper,  peference herein. ‘

Unfortunately, overdensifying sections of the sanitary
napkins detracts from comfort, in-use. Some users are not

attracted to the "winged" product, and others are not satisfied
with the barrier product.

There are also a number of problems with using elastics for
the above purposes. The addition of elastics increases the cost
of producing sanitary napkins. The attachment of elastic strands
to a moving web during the manufacturing of sanitary napkins is a
fairly complicated and expensive process. The use of elastics
also creates wrinkles along the upper parts of the sanitary
napkin. Another problem is that the use of elastics for the
purpose of causing a sanitary napkin to assume a curved shape is
dependent on the thickness of the sanitary napkin. It is more
difficult to achieve curvature 1in sanitary napkins having
relatively thick absorbent means using elastics. Using elastics
in thick products creates stresses in the elastics which resist

" the effort to impart curvature to the sanitary népkin."_ These
stresses also tend to cause the elastics to lose their modulus of
elasticity. The use of elastics also adds significant thickness
to the product’s longitudinal side barriers. This often results
in a sanitary napkin that is less comfortable for the wearer.

. Thus, the search for improved ways of reducing Ieakagé from
the longitudinal side edges of sanitary napkins has continued.

Further, since a 1large part of most absorbent articles
remains relatively dry and not utilized, the search for improved
wasy of directing fluids from the point of deposit to the areas of

the article not fully utilized to avoid super-saturation and
reduce or eliminate leakage has also continued. '




not ed- her ei nabove. Preferably, the denier and str
capillary channel fibers will be chosen such that the ba

have a ratio of wet:dry caliper of at |east about 80% p- preferably a
| east= about 90% This ensures that the batt will retainji s%lfq

formfitting qualities in use. (Al percentages ratios a]_(i.DI‘ODOI‘tI ons
set our in this specification are by wei ght, unless othefw se specifl ed.
Stated otherwise, for a typical sanitdry napkin, appru —aately 1.5 09}
of curled capilla hannel fibers | I, . prov a.rec u ar tt having a
surface area of a%:g 88 ¢ EQTTE"WSW(?HP%Q'ME? s d] %’lﬁ‘l ls%’b Yor use

as |ayer whi otapkig$t aidd therliike, has sementiarexpectopbitedbe surﬁmteof ysiugly t he
initial fluigaheted WVilP raRsdiesl ctbaddie h¥Re HnT€d3SShd AP aspect
. than common cloth or nonwoven materials have historically -
provided. Thus, modern sanitary napkins, diapers and incontinence :
devices are typically provided with topsheets that are designed to
move fluids rapidly through said topsheets and into an underlying
absorbent core for storage. As can be envisaged, the more rapid

and thorough this movement, the drier and cleaner the surface of
the article.

Several references that describe the use of fibers with
particular cross-sections having channels or grooves therein are
described in EPO Application 391,814, Phillips et al, published
October 10, 1990, U.S. Patent 4,723,954, Pieniak, February 9,

1988, U.S. Patent 4,798,603, Meyer et al, January 17, 1989, U.S.
pPatent 4,973,325, Sherrod et al, -November 27, 1990, EPO
Application 397,110, Latimer et al, filed August 5, 1990, French
Patent 955,625, published by Paul Chevalier on January 16, 1950,
U.S. Patent 3,121,040, issued to Shaw on February 11, 1964, U.S.
Patent 4,054,709, issued to Belitsin, et al. on October 18, 1977,
See also U.S. Patent 4,179,259, Belitsin, which includes some
curling disclosure, U.S. Patent 4,381,325, issued to Masuda, et
al., on April 26, 1983, European Patent Application 88306987.4,
publication number 0,301,874, published February 1, 1989, Wilkes,
et al., U.S. Patent 4,286,005, issued to Berger on August 25,
1981, U.S. Patent 4,623,329, issued to Drobish, et al., on
November 18, 1986, Japanese Patent Application 151617-1979,
published November 29, 1979, Teijin KK, U.S. Patents 4,842,792,
issued June 27,1989, and 4,954,398, September 4, 1990, both to

Bagrodia et al., U.S. Patent 4,868,031, Modrak et al, dissued .
September 19, 1988.

The present invention is intended not only to provide a
curved, body-conforming sanitary napkin with the desired,
directional movement of fluids noted above, which allows improved



- REPLACEMENT Siir
41 = (4) Use of Capillary Channel Fiber Batts in CEMEMTShLE{W
Absorbent Articles. The capillary channel fiber batt

Iad have sone
amount of holding capacity for fluids, such as nengtfu 7031&9‘3.
Accordingly, the capillary channel fiber batts can, if desjrkd.__conprise

the entire absorbent core of pantiliners, for exanple.

5
use of the overall absorbent capacity of the article and less

side-leakage, but also is also intended to provide a means to draw

fluids through the topsheet, thereby enhancing the desired dry,
sanitary benefits, in-use.

Furthermore, the articles which employ the technology
embodied in the present invention are intended to be more
comfortable and better fitting than articles which rely, for
example, on highly dense absorbent core regions to achieve fluid
movement. Stated otherwise, the technology herein is intended to
achieve the fluid directionality and handling characteristics
available from dense, but uncomfortable, cores in a soft, pliable,
low-density and comfortable pad.

It is, therefore, an object of the present invention to
provide disposable absorbent articles having improved fluid
absorption and retention. It is a further object herein to
provide such articles with improved fluid transport away from the
skin. It is a particular object herein to provide sanitary
napkins and pantiliners with attributes including, but not limited

to, improved softness and_f]exibility, improved fit and improved
stain reduction. : :

These advantages are obtained herein, as will be seen from
the following disclosure.

SUMMARY OF THE INVENTION

The_present invention provides an absorbent article, such as
a sanitary napkin. The sanitary napkin of the present invention
has a curved, body-conforming configuration.

The sanitary napkin of the present invention, in a preferred
embodiment, comprises a 1liquid pervious topsheet, a 1liquid
impervious backsheet, and an absorbent core. The absorbent core
is positioned between the topsheet and backsheet. The topsheet



However, for nost uses, the capillary channel fiber batts
conjunction wth an absorbent core, and the core will servg
for fluids which are transferred fromthe capillary channel

the core. Such cores may, for purposes of the follow ng dfs uﬁ? T1996 -
conprise an air-laid felt of cellulosic fibers, or m xtureg el lulosic
fibers wth absorbent gelling material $. Due to thg extrenel y T

st L'ug'tt”ﬁ' OL tdi _cbehklsﬂe]@si eréib@m‘égi lﬁo@%tﬁ?ragﬁ@fnﬁe%ec lr‘ﬁl&e A |
exhi bi i gh suct.iona ces which.tend to, draw away fluids fromthe

capillary chan?é‘ltiltﬁ’oé\’g?{%'d i’fﬁ?osyﬁ&a!&vm@p}(w {Ylsf’i ﬁé?pé"ﬁsor‘agfé?tenf’ﬁi s is
preci sely the fort aatdachiagf dbe . samidary faapkin stoni the ycrotghkimegion pofc ahecor es

whi ch conpri seydarert @hapties. 9 to about 5 g of nultiple cellulosic fibers
and, optionally, fromabout 0.5 g to about 1.5 g of absorbent gelling
material, are overlaid with a capillary channel fiber batt

In a particularly preferred embodiment, the absorbent core
comprises a laminate of superabsorbent material positioned between
two layers or webs of modified cross-linked cellulosic fibers.
The sanitary napkin also has a tufted bundle (or  "bun") of
capillary channel fibers that are positioned generally on top of
the absorbent core. The capillary channel fibers at the base of
the tuft are slipp@d into a slit and in between the layers of the
absorbent core. The layers of the absorbent core are preferably
integrated together such as by sewing or stitching.

The sanitary napkin has a curved longitudinal profile in
which the ends of the sanitary napkin are displaced upward. The
sanitary napkin also has a hump formed by the tuft of 'capi'l'lary
channel fibers on its body-facing side. The sanitary napkin also
has a curved transverse prof‘_i'le. The stitching preferably forms

preferential folding or bending lines in the sanitary napkin to
enhance fit.

The sanitary napkin can be curved by constructing it in
several different manners. In one preferred embodiment, the
components of the sanitary napkin are predisposed in a curved
configuration, and the sanitary napkin has securement mechanisms
(or "securement means”) that retain it in such a configuration.
The sanitary napkin is, thus, curved without the use of separate
e'lastic‘ strands (although, it can be provided with optional
elastic strands). The sanitary napkin has a 'longitudina'l
centerline and a transverse centerline. The securement mechanism
comprises a first portion located on one side of one of the

centerlines and a second portion located on the other side of the
same centerline.



prepafed as descri bed above. As fluid proceeds into the a tBE?QACEMFNT SHEET
encounters the capillary channel fiber network, whig¢hidistributes the
fluid and then surrenders it to the underlying absor bent cd r e 7 OOE109%

at least partially "renewing” the capillary channel filbgr network for
the next infusion of fluid. I n one preferred node, ltheTaprttary
channel fiber batt may be used as a "setondary".topsheet lunder a porous.

(preferably ne fi h S, i1 i bers draw
fluid through e tgo Jhglc‘t Y e‘re‘g“tt‘)ﬁe%reavr‘r!fmﬁ‘ﬁéhq Eﬁée/t Cs\?\ne{;%%n{fresh dry
appear ance MeRbATISH ist ﬂ@?ﬁ*ﬁ?ﬂr r éndh fongi FF&'H éiPEemammaer P{ii Abe absor bent

core, and garitarys abpkdnt 0 Cihet | Dorgitikinapbr osides watdinst hgrecoralsé s
saturat ed. preferably bent inward toward the longitudinal centerline of the
sanitary napkin over the body surface of the sanitary napkin.

In another preferred embodiment, the absorbent article
comprises a first elastically extensible component joined to a
second component. The first component comprises a first portion
and a second portion. The first portion is elastically contracted
more than the second portion. The first component is joined to
the second component in an elastically contracted condition such
that the first component exerts forces on the second component to
bend the second component into a curved configuration. |

The first component preferably extends at least about 1/2
(more preferably, at 1least about 1/4, the width of the
absorbent article (i.e., the first component is wider than
conventional side elastics). The first component- comprises a
component, such as the topsheet, that serves a function (e.g.,
providing a pervious Body surface) other than merely imparting
contraction to the absorbent article. The location of the first
component is not confined to the longitudinal side margins of the

absorbent article. The first component is, thus, distinguishable
from conventional elastic strands.

In another embodiment, the absorbent article comprises a
first extensible component and af'gecond component. The first
component has been extended so that the second component is bent
into a curved configuration, and the two components are joined
directly or indirectly in a curved configuration.

SCRIPTION OF THE DRAWINGS

" While the specification concludes with claims particularly
pointing out and distinctly claiming the subject matter which is



42 . The liquid handling characteristics of the compofeBtrtAGEMENT SHEET
absor bent artlcl es are described in U S. Application Serfa o) 6

, entitled "Absorbent ‘Articles, Especial |y Catanepi pl 97 ooy e
| mpreved Fluid Directionality” fil ed in the nanes of H A Thonmpson, et
on the sanme date as the present application. . '

Bet ween Topsheet and Capill ary ChanneP Fi bers.

The batt 44 ofedapled lad Forming e freleNS ihterti6h £1iaAblY béPidveldNthat the
invention will be better understood from the following description
which is taken in conjunction with the accompanymg drawings in

which 1like designations are used to designate substantially
identical elements, and in which:

Figure 1 is a perspective view of a preferred sanitary napkin
according to the present invention.

Figure 2 is a schematic longitudinal side view of the
sanitary napkin shown in Figure 1 (shown without flaps).

Figure 3 is a schematic cross-sectional view of the sanitary

napkin shown in Figure 1 taken along line 3-3 ('also shown without
flaps).

Figures 4 and 5 are cross-sectional views similar to that of

Figure 3 showing the effect of 1laterally oriented compressive
forces on the sanitary napkin. '

Figure 6 is a perspective view of the sanitary napkin of the
present invention in one possible in-use configuration.

Figure-7 'is an exploded perspective view showing the assembly
of one version of the sanitary napkin shown in Figure 1.

"Figure 7A is a schematic side view similar to Figure 2, only
‘with the topsheet and secondary topsheet removed to show an

embodiment of the capillary channel fiber bun that comprises a
plurality of tufts of fibers.

Figure 8 is a cross-sectional view of a symmetrical "H"
shaped capillary channel fiber with a planar base (4),
width-between walls (5), and depth-of-walls (6).

Figure 9 is a cross-sectional view of a capillary channel
fiber having a "multiple H" shaped configuration.




cl oses contact wth the overlying topsheet 38.. This

achi eved by a nunber of suitable nechanisims. These include, PL E@MENﬁ SHEFF_
limted to bonding the batt 44 to the topsheet 38 by adhesi

topsheet 38 and the capillary channel fiders may be cl ose epoygh so that
sone of the tufts of the capillary channel . fibers 90 extend|into Tie
orifices of thefigapshi®etis a cross-sébtiopal rviawhifgll Ymyitdp e &
an interco ' : ween topsheet, thence into the capillary

channel fi B‘%?q%%ﬁg Qﬁ&%?ﬂgg'i nto the underlying absorbent core, whereby
fluid efficiently proceeds through the topsheet 38, along and through the

capi |l ary channpigubeinm44s anreossisect fmahbsenbenta modifiéd. “CFhikaped

interconnectio?]is. re%eiagbxrnaintained-even in the face of in-use
stresses s ﬂ?'EWHﬁg re,; " mechani cal shear, and

pressure-rel axation associated with physical novenents of the wearer.
Figure 11A is a cross-sectional view of an H-shaped capillary
channel fiber in a partially collapsed state. (While not optimal,
such fibers can be used herein.)

Figure 11B is a cross-sectional view of an expanded capillary
channel fiber. '

Figure 11C is a cross-sectional view of a wholly collapsed

capillary channel fiber. (Such fibers are preferably not used
herein.) |

Figure 12 is a photomicrograph sectional view of part of a
sanitary_napkin which shows the close contact between a formed
film topsheet and an underlying layer of capillary channel fibers

and the protrusion of capillary channel fibers into the pores of
the topsheet. '

Figure 13 shows the underside of a topsheet and one preferred
multi-spiral pattern of glue lines used to affix the topsheet to
the layer of capil]ary channel fibers.

Figure 14 is a perspective view of a form in which the
components of the sanitary napkin could be assembled by hand.

Figure 15 is a perspective view of a form in which the
components of the sanitary napkin could be sealed by hand.

Figure 16 is a perspective view of an apparatus that could be
used to make the sanitary napkin of the present §nvention.

Figures 17 and 18 are close up views of a sanitary napkin
- being sealed on the apparatus shown in Figure 16.



| f an-adhesive attachnent is used, several factors should
The anounts of adhesive used and the pattern in which it
should mnimze the sticking of the absorbent article to
The atlhesive should be nonirritating to the skin and

t oxi col ogi cal |l y-acceptable. The adhesive should maintain
properties when noisture is not present, i.e., when the 3

ft e user s DOOY-

[ t 50137091& n13_96
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manuf act ur ed, and, 10
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~ preferably, wheng. noj St]‘ér N pE)rese

Figure a an V¥Ew whicﬁ shows Qhe d\fferential
stretching of the topsheet that could be used to provide the

sanitary napkin with curvature.

DETAILED DESCRIPTION OF THE INVENTION
1. General Characteristics of ihe Absorbent Article.

A preferred embodiment of a unitary disposab]e. absorbent

article of the present invention is the catamenial pad, sanitary
napkin 20, shown in Figure 1.

The term “absorbent article", as uséd herein, refers to

devices which absorb and contain body -exudates, and, more

- specifically, refers to devices which are placed against or in

proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable"
is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as -an
absorbent article (i;e., they are intended to be discarded after a
single use, and, preferably, to be recycled, composted or

otherwise disposed of in an environmentally compatible manner). A

“unitary” absorbent article refers to absorbent articles which are
formed. of separate parts united together to form a coordinated

~entity.

The term “sanitary napkin®, as used herein, refers to an
absorbent article which is worn by females adjaceht to the
pudendal region, generally external to the urernitai region, and
which is intended to absorb and contain menstrual fluids and other
vaginal discharges from the wearer’s body (e.g., blood, menses,
and urine). Interlabial devices which reside partially within and
partially external of the wearer’s vestibule are also within the
scope of this invention. As used herein, the term “pudendal®
refers to the externally visible female genitalia. 1t should be
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The sanitary napkin 20 has two surfaces, a body-contacting

surface or “body surface”™ 20A and a garment surface 20B. The

- sanitary napkin 20 is shown in Figure 1 as viewed from its body

surface 20A. The body surface 20A is intended to be worn adjacent

to the body of the wearer while the garment surface 20B 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. 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” as used herein, are interchangeable, and refer to a
line, axis or direction which lies within the plane of the

sanitary napkin 20 th;t is generally perpendicular. to the
longitudinal direction.

Figure 1 also shows that the sanitary napkin 20 has a
periphery 26 which is defined by the outer edges of the sanitary
napkin 20 in which the longitudinal edges (or "side edges") are
designated 22 and the end edges {(or "ends") are designated 24, and -
the corners of the sanitary napkin are designated 27.

The sanitary napkin 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 sanitary napkin. A
detailed description of the central region 32 and the two end
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for exanple, U S.. 4, 132 680) as a fiber-coating soil reljegse pol yner, aild
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Patent 4,573 1east a portion of the longitudinal centerline L, and longitudinal
side regions 36 laterally outboard of the longitudinal central
region 34. The individual components of the sanitary napkin
(described below) may have portions that coincide with the regions

- described in this and the foregoing paragraph.

Figure 7 is an exploded perspective view showing the assembly
of one preferred version of the sanitary napkin 20 shown in Figs.
1-3. As shown in Figure 7, the sanitary napkin 20 preferably
comprises a liquid pervious topsheet 38, a liquid impervious
backsheet 40 joined to the topsheet 38, and an absorbent core 42
positioned between the topsheet 38 and the backsheet 40.

The sanitary napkin 20 preferably also comprises ceftain
optional components. These include an optional tufted bundle (or
"bun") 44 of capillary channel fibers that is positioned generally
on top of the absorbent core 42. The sanitary napkin 20 can also
be provided with one or more additional layers or components.
These include an acquisition layer (or the “secondary topsheet®)
46 positioned generally between the bun 44 of capillary channel
fibers and the absorbent core 42, The sanitary napkin 20 also
includes a nonwoven layer 48 positioned between the absorbent core
42 and the backsheet 40. The nonwoven layer 48 serves to keep the
material of the core 42 from tearing when (the core is comprised

of cross-linked cellulose fibers and) the layers of the santtary
napkin are stitched.

The sanitary napkin 20 also includes at least one panty
fastener, such as panty fastening adhesive strips 50. An optional
release paper 52 may cover the adhesive strips 50. This keeps the
adhesives 50 from sticking to surfaces other than the crotch

portion of the undergarment prior to use of the sanitary napkin
20.
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The sanitary napkin 20 may also include extensions of the
topsheet 38 that form longitudinal side edge wraps 54. The
embodiment shown in Fig. 7 differs from that shown in Fig. 1 with
respect to this feature. Fig. 1 shows a sanitary napkin 20 which
includes optional side flaps or “wings" 56. The side flaps or
*wings" 56 may be folded around the crotch portion of the wearer’s
panties. The side flaps 56 (as described in greater detail below)
can serve a number of purposes, including, but not limited to
protecting. the wearer’s panties from soiling and keeping the
sanitary napkin secured to the wearer’s panties. The longitudinal
side edge wraps 54, on the other hand, wrap around the other
components of the sanitary napkin 20 to provide the sanitary
napkin with more comfortable longitudinal side edges 22.

uitahl e

The components of the sanitary nabkin 20 may be held together
in any suitable manner. In the embodiment shown in Fig. 7, the
components of the sanitary napkin 20 will be held together by a
perimeter seal 64, 2 topsheet attachment mechanism, such as
topsheet bonding adhesive 66, and a backsheet attachment
mechanism, such as backsheet bonding adhesive 68. In addition, in
this prefefred embodiment, the assembly of the bun 44 of capillary
channel fibers, the secondary topsheet 46, the absorbent core 42,
"and the nonwoven layer 48 is held together by stitching lines 70
to form a core/nonwoven sheet sandwich. The stitching lines 70
preferably- form bending axes 80 and 82 for portions of the
sanitary napkin to bend about when the sanitary napkin 20 is worn.

A1l of these components and features will be described in greater
detail below.

2. Shape of the Sanjtary Napkin and Configurations the
Sanitary Napkin May Take During Wear.

A. Shape of the Sanitary Napkin.

Figures 1-3 show that the sanitary napkin 20 has a curved,
body-conforming three-dimensional shape.



of capillary channel fibers can be further inproved by app
during the gluing process and/or by "conbi ng" the upperngpst
channel fibers in the |layer to provide individual fiber pr
gi ve better contact with the adhesive. (
Between the Capillary Channel Fibers NG
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not limted tgre displaeed Upwtie¥he/Sanitary napkin 20 has a hump 72 formed

by the tuft of capillary channel fibers on its body surface 20A.
The sanitary napkin 20 also has a curved transverse profile.

The term "curved”, as used herein with reference to the shape
of the absorbent articles (as well as the securement mechanisms
that retain them in their curved configurations, and the forms
used in making the absorbent articles, etc.), is used in its
broadest sense in that it includes articles having overall shapes
that represent deviations from straight lines or planar surfaces.
The articles may comprise curved overall shapes that are formed by
one or more curvilinear lines or surfaces, rectilinearrlines or
surfaces, or combinations of curvilinear and rectilinear lines or
surfaces. The term “"curved" 1is, thus, not limited solely to
articles formed entirely of a curvilinear segment or segments.

The sanitary napkin is also profiled so that it is thicker in
the center of the sanitary napkin and tapers so it becomes thinner
toward the edges 22 and 24. The sanitary napkin can be profiled
in any suitable amount. Preferably, the 'sanitary napkin is

~ profiled so that the ratio of the caliper of the sanitary napkin
at the intersection of the longitudinal and transverse centerlines
to the caliper of the sanitary napkin as measured through the
absorbent material at the ends of the sanitary napk{n ranges from
between about 1.4:1 (e.g., a 7 mm. center and 5 mm. ends) to about
10:1 (e.g., a2 20 mm. center and 2 mm. ends).

The sanitary napkin 20 can be profiled by any method known in
the art including, but not limited to stacking 'layers having
relatively large léngth and width dimensions on top of those with
smaller length and widths (or vice versa), forming the components

of the sanitary napkin in a profiled mold, or by calendaring the
components of the sanitary napkin. -
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ul trasoni ¢ bonds, by tensional forces, by providing a roughe

t he absorbent core, or by needl e-punching, or otherw se inge ting sone of
the capillary channel fibers into the absorbent core. =) fQﬁBﬁW@Q
as shown in Figure 7, the base of the tuft 44 of capillar hannel fibers
Is slipped into a slit in the top of the core/nonwoven shdet sandw ch.
The tuft 44 of capillary channel fibersiBas two end extendi |

94. The end ext ghsisgiftaPy fapkeNP00sk WAE hrakent invention can be curved
in any desired amount. The preferred amounts of curvature are
discussed with reference to Figures 2 and 3.

Figure 2 shows that the sanitary napkin 20 is preferably
curved so that when the centra1'region 32 of the sanitary napkin
20 is placed with the garment surface 20B. on a flat surface, the
ends 24 of the sanitary napkin 20 are spaced a distance D] above
the plane of the flat surface. Preferably, the curvature of the
sanitary napkin 20 is such that the ends 24 are spaced between
about 0.5 inch (about 1.3 cm.) or about 1 inch (about 2.5 cm.) to

about 1 3/4 inches (about 4.5 cm.) above the plane of the flat
surface.

Figure 3 shows the lateral (or “cross-machine direction", or
"cross-direction®) curvature of the sanitary napkin. Preferably,
the cross direction curvature of the sanitary napkin 20 is such
that when the sanitary napkin is placed on a flat surface, the

ends 22 are spaced a distance Djp of between about 5 mm. and about
17 mm. above the plane of the flat surface.

The sanitary napkin 20 can, however, have the amouni .of
curvature provided in any of the sanitary napkins that use
elastics for this purpose. Such elasticated sanitary napkins are

" described in the documents incorporated by reference hereid_in the
"Background of the Invention"™ section.

In other alternative embodiments, the sanitary napkin 20 can
be in other curved configurations. For example, it is pbssible
that the sanitary napkin 20 could be curved in the opposite manner
shown in the drawings. _In such an eémbodiment, the center of the
sanitary napkin would be displaced upward, and the ends displaced
downward when the garment surface 20B of the §anitary napkin {is

placed down on a flat surface. Such embodiments are possible, but
generally less preferred.
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extensi ons 94 preferably extend along the l'ongitudinal qerfterline L. 1
end extensions 94 are in fluid (i.e., liquid) transportijng c@f)tggrm‘h t he
upper portion of the tuft 44 of capillary channel fiberg. | The end )
extensions 94 are also in fluid transporting contact wjth Theabsetbe -
core | am nate. The tufted bun 44 of capillary chan fibers provide
the sanitary napkin 20 with a conponentlﬁaV|ng l'iquid transport and
preferably [liquid acgui i apillary
channel fibers wll typic IIy be primarily use ranspor I qur ds
deposited on the bun 44 d o the capillary gradlent descri bed above,
rather than to absorb the same. The bun 44 of capillary channel fibers my,

therefore, also beryeefsqhitady! Rapkin 20, ideally, is capable of continuous
dynamic adjustment during wear. This allows the sanitary napkin
20 to provide sustained close fit against the wearer’s body.

(=

There are many features of the sanitary napkin 20 that can
provide it with this ability.

The tuft 44 of capillary channel fibers forms a hump 72 which
is capable of fitting in the space between the wearer’s labia.
The hump 72 is preferably tapered so that its sides and ends
gradually decrease in elevation as the base of the hump .72 is
approached so that it will be comfortable for the wearer. The
hump 72 allows the sanitary napkin 20 to intercept body exudates
readily when they leave the wearer’s body.

The hump 72 preferably “has approximately the foi]owing
dimensions: a length (or x-direction dimension) of about 4-10
. ' cm., more preferably about 2-3 inches (about 5 - 7.5 cm. )(the
length of the hump is also preferably less than or equal to about .
1/2 the length of the absorbent coré); a width (or y-direction
dimension) at widest point of less than or equal to about 5 cm.,
more preferably less than or equal to about 1.5 inches (about 3.8
cm.); and, a caliper (or z-direction dimension) .of about 5 mm-10
" mm. The caliper of the hump at its point of maximum elevation is
preferably greater than or equal to about 1.5 times the caliper of
the surrounding longitudinal edge regions and end regions of the
sanitary napkin. The hump 72 is preferably tapered so that its

point of maximum caliper extends less than or equal to about 3/4
the width of the hump 72.

The hump 72 is useful in placing -the capillary channel fibers
in the bun 44 in close proximity to the wearer’s body. This is
particularly true for the capillary channel fibers located in the
upper portion of the bun 44. These fibers, as described in
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core 42 that are elevated due to the curvature of the sanitary
napkin 20.

The fit in the space between the wearer’s labia is enhanced
when the hump 72 is formed from materials, such as capi'llary
channel fibers, which are resilient. Preferably, the materials
forming the hump 72 are both resilient when wet and dry. The
resiliency allows the hump 72 to adapt to the space between the
wearer’s labia more readily when the wearer moves about.

Figures 4 and 5 show that the sanitary napkin 20 is
preferably capable of adjusting in response to the laterally
inwardly oriented compressive forces exerted on it during wear.

Figure 4 shows the configuration the sanitary napkin 20 may
take under laterally inward-oriented compressive forces F applied
to the sanitary napkin 20. Such forces are typically applied by
the insides of the upper portions of the wearer’s thighs when the
sanitary napkin 20 is worn. The compressive forces F cause the
sanitary napkin 20 to bend about bending axes 80 (this bending is
described in greater detail below) and the bun -44 rise.
Preferably, this will result in improved contact of the bun 44

-with the wearer’s body.

Figure 5 shows a -configuration the sanitary napkin 20 may
take when the laterally inwardly-oriented compressive forces are
removed. The resiliency of the capillary channel fiber bun 44 and
the controlled bending of the absorbent core in the central
portion 32 of the sanitary napkin tend to return the sanitary
napkin 20 to its original shape when the 1lateral comp'ressive
forces are removed. The adaptation of the sanitary napkin to
these forces avoids undesirable distortion (such as roping) of the
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t he absorbent conponent. However, liquid8 tend to remain in and T1]
upper parl:s ofaditary napkin during use. This helps maintain the sanitary

. napkin in contact with the wearer’s body, and coverage of the
desired area of the wearer’s panties. '

Figure 6 shows that the central region 32 of the sanitary
napkin 20 containing the hump 72 is also preferably provided with
"the ability to separate (or “decouple*) from the wearer’s panites
or the other components of the sanitary napkin. This provides the
hump 72 with the ability to move into close contact with the
wearer’s labia when the wearer’s panties move in a direction away
from the labia during wear.

In the embodiment shown in Figure 6, this is acheived by
providing the sanitary napkin 20 with a particular panty fastener
configuration. The sanitary napkin 1is provided with panty
fasteners in the end regions 28 and 30.- The sanitary napkin 20,
however, is not provided with panty fasteners in the central
region 32. This allows the central region 32 containing the -hump

72 to decouple from the wearer’s panites and move toward the
wearer’s labia.

In other embodiments, the sanitary napkin 20 can have other
types of decoupling mechanisms. For instance, the sanitary napkin
can have elements that decouple by some movement within the
sanitary napkin instead of having the backsheet 40 decouple from
the wearer’s panties. These other decoupling features can.be used
instead of, or in addition to the adhesive pattern which provides
decoupling of the backsheet 40 from the wearer’s panties.

Particular types of decoupling of the elements of an
absorbent article are described in U.S. Patent 5,007,906 which
issued to Thomas W. Osborn, et al. on April 16, 1991; EP0 Patent
Application Publication No. WO 92/07535 entitled *Sanitary Napkin
Having Components Capable of Separation in Use" pub1ished May 14,
1992 in the name of Visscher, et al.; and, in U.S. Patent
Application .Seriai No. 07/874,872 entitled “Generally Thin,
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sanitary napkin. The pendi . patent app]acat1on discloses a

sanitary napkin having a central absorbent hump which is capable

of decoupling from the absorbent core of the sanitary napktn.
among other things.

The bending axes 80 and 82 are another feature that provides
the sanitary napkin 20 with the ability to provide sustained close
fit against the wearer’s body. The bending axes 80 and 82 allow
the sanitary napkin 20 to be formed into specific configurations
when worn. The bending axes BO and 82 in the embodiment shown in
FIGS. 1 and 7 are formed by stitching 1ines 70 and/or densified or
embossed areas 84 that preferably correspond in location with the
stitching lines 70. The bending axes 80 and 82 in the embodiment
shown in FIGS. 1 and 7 are of two general types.

The first type of bending axes compfises a pair of bending
axes 80 located generally at least in the central région 32 of the
sanitary napkin 20. The first type (or pair) of bending axes 80
preferably comprises a pair of longitudinally oriented curved
convex inwardly-oriented axes. The first pair of bending axes 80

~ are located in the longitudinal side regions 36 of the sanitary
.napkin 20. The longitudinal side regions ‘36 are generally thinner
and more flexible than the portion of the central region 32
containing the hump 72. The first pair of bending axes 80 are
located between the base 74 of the hump 72 and the longitudinal
side edges 42C of the absorbent core 42.

The first pair of -bending axes 80 serve to encourage the
sanitary napkin 20 to bend about the base 74 of the hump 72 when
the sanitary napkin 20 is subjected to laterally inwardly oriented
Cnmpressive forces such as those exerted on the sanitary napkin 20
by the upper portions of the wearer’s thighs. The configuration
of the first pair of bending axes 80 will preferably fit the
insides of the upper portion of the wearer’s thighs.
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preferably arrranged so that they each originate from the base 74
of the hump 72 and run in a direction from the intersection of the
longitudinal and transverse centerlines, C, to one of the corners
27 of the sanitary napkin 20.

The overall configuration of the second set of bending axes
82 preferably corresponds generally to the configuration of the
panty fastener (though this is not absolutely required). This
provides for maximum conformation about these axes during wear.
The individual bending axes, however, may, but preferably do not
-extend as far toward the corners 27 of the sanitary napkin 20 as
the panty fasteners. This is because (as described in greater
detail below) the second set of bending axes 82 may also serve a
liquid transporting function. '

The first and second. sets of bending axes 80 and 82 described
herein are in one Yreferred configuration. In alternative

- embodiments, the sanitary napkin 20 may be provided with bending
axes in many other configurations.

The sanitary napkin 20 may, for instance, be provided with a
third bending axis such as that designated by reference number 86
in Fig. 6. The third bending axis 86 preferably lies along at
least a portion of the longitudinal centerline L of the sanitary
napkin 20. The third bending axis 86, like the other bending

axes, can be formed in any suitable manner, such as by folding the
sanitary napkin.

The third bending axis 86 may be used to provide the desired
"fit of the end regions 28 and 30 of the sanitary napkin adjacent
the wearer’s body. The third bending axis 86 may also be used in
the central region 32 of the sanitary napkin 20 to cause the
central region to be predisposed to bend upward.
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U S. Patents 4, 950, 264 and 5, 009, 653 i ssued to Gsborn, Jand--nll S.__Pat
Application Serial No. 07/810,774, "Absorbent Article
filed Decenber 17, 1991 in the nanes of ee, et al.
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The caliper and flexibility of the various portions of the
sanitary napkin 20 also provide the sanitary napkin with the
ability to fit closely against the wearer’s body. The end regions
28 and 30 of the sanitary napkin 20 are preferably thinner and
more flexible that the portion of the central region 32 containing
the hump 72. The end vegions 28 and 30 (and the aforementioned
longitudina] side regions 36) preferably have calipers and
flexure-resistances within the range of those specified for the
sanitary napkins described in the above-mentioned pending U.S.
Patent Application Serial No. 07/874,872, and in U.S. Patents
4,950,264 and 5,009,653 issued to Osborn on August 21, 1990 and
April 23, 1991, respectively. (In other embodiments, it is

possible that the caliper and flexibility of the end regions 28
and 30 may be more or less.)

The higher flexibility of the end regions 28 and 30 can be
attributed to several factors. It can result from the reduced
caliper of these regions. In addition, in a preferred embodiment,
the flexibility of the end.regions 28 and 30 may be increased by

performing a mechani§31 operation, such as ring rolling, on the
end regions 28 and 30.

The terms “ring rolling" (or “pre-corrugating®), as used
herein, refer to a mechanical .operation that involves passing a
material between meshing' corrugated rolls, or -the like. Ring
rolling the end regions creates folds in the end regions that
provide the end regions with a plurality of bending axes for
greater flexibility. The folds are also able to stretch open when
the sanitary napkin 20 is worn.

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.



conpti sed of other types of material (instead of capillar
These include, but are not limted to nonwoven or woven '

fi bers including polyester, polypropylene, or polyethylepe &z
fibers including cotton or cel l ul ose; bl ends of suc '

; or
equi val'ent materials or conbinations of materials. =
Assenbly of the Conponents of the Sanitary Napkin. referred
sanitary napkin enbodi nent shown in FIG24 has its conponents as '
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of the insidezgf 199¢ (EdNettiveIpapkferréd too heleinowissithe. "Ring Rolling”
patent applications). '

The end regions 28 and 30 are preferably ring rolled so that
the fold lines in the corrugations formed therein run generally in
the longitudinal direction. In other embodiments, the fold lines
could run in the transverse direction, both directions, and/or
other directions.

The benefit of providing the end regions 28 and 30 of the
sanitary napkin 20 with increased flexibility and the second set
of bending axes 82 (and the other features described above) is
discussed with relation to FIG. 6.

The sanitary napkin 20 is able to conform to the three basic
regions of the wearer’s body that the sanitary napkin 20 contacts
when the sanitary napkin 20 is worn. .

The body of the wearer may be divided into three anatomically
distinctly-shaped regions when the wearer is viewed along the
longitudinal axis. From the front of the wearer’s body to the

. back of the wearer’s body, the first of the three regions is the
mons region. The mons region has a compound curved convex upward
shape. The second region s that containing the vaginal
introitus. The second region is defined by the labia majora and
resembles a W-shaped outline. The third region is determined by
the crevice between the buttocks (or "gluteal groove") and fis
generally cusp-shaped and defined by two convex upward and
outwardly diverging lines. (The characteristics of these parts of
the body are described in greater detail in U.S. Patent
Application Serial No. 07/630,45]1 entitled “Sanitary Napkin Having

Transversely Segmented Core* filed in the name of Osborn on
December 19, 1990.) '



For t#he purposes of this discussion, the absorbent core
the cross-linked cellulosic | am nate descri bed above.

absorbent core 42, as noted above, is preferably
bet ween t he nonwoven secondary topsheet 44 and the no
forma "core/ nonwoven sheet sandw ch" 51. The conponefpt
core/ nonwoven sheet sandwi ch 51 can be 23secured togeth
manner. The conponents in the . enbodi nent shown in FIG

toget her by sti ffRéigaditdr)enapkif020 preferably adapts to these three very
distinct shapes of the wearer’s body in the following manner.

The high flexibility of the first end region (or "front end
region”) 28 of the sanitary napkin 20 allows this portion of the
sanitary napkin to curve around the convex upward shape of the
mons region. The pair of bending axes in the second set of
bending axes 82 located in the first end region 28 aids the first
end region 28 in bending around the mons region.

The central region 32 of the sanitary napkin 20 is able to
conform closely to the shape of the wearer’s labia majora. This
can occur even though the central region 32 may be less flexible
than the end regions 28 and 30. This is because the hump 72 can
fit comfortably within the space between the labia majora. The
bending of longitudinal side regions 36 upward about the first

pair of fold axes 80 allows the central region 32 to assume a

W-shape outline to closely fit the second region of the wearer’s
body.

The second end region (or "rear end region") 30 of the
sanitary napkin 20 is also flexible. This flexibility and the
pair of bending axes in the second set of.bending axes 82 located
in the second end region 30 aids the second end region 30 in

bending upward in a cusp shape to provide close contact with the
wearer’s gluteal groove.

The various regions of the sanitary napkin 20, as noted

above, can also be provided with densified areas, such as
densification lines 84.

_ These densified areas 84 can be provided by the stitching
lines 70 used to secure various components of the sanitary napkin
together. Alternatively, or additionally, the sanitary napkin 20
can be embossed, or the like, to provide the densified areas.



48 . The stitching of these conponents serves several
include, but are not Ilimted to the follow ng.

is a:;preferred nmechani smfor hol ding these conponents to
s a very permanent nethod of bondi ng such conponents together.
stitching also holds up well in the presence of I|iquids.
stitching al so enhances the transfer of4li quids between the Iayers of t

core/ nonwoven shqaé &3fficition ofhehetsantlirgonssidur 26 {reheserpQpess s of the
COr €] oV SFbee Ml 9 WFbyseh. SO, TRENR, B SRE Goporen
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transportati QBodf, bé UtieStd Fohmi B¥nGing1ARES Xb NI dC AP AARNESry napkin in

assuming particular in use configurations. The densified areas

can be used to create higher capillarity in selected parts of the

sanitary napkin 20 for transporting liquids in the z-direction.

The densified areas can also be used to create channels capable of

transporting liquids in the x-y plane to selected portions of the
sanitary napkin 20.

The densified areas 84 are also useful in.sanitary napkins to
control stain patterns. It has been found that some women prefer
that the menses stain be confined to certain portions of a
sanitary napkin. These women feel more confident in a product
that gives the visual appearance of controlling the flow of menses
within the sanitary napkin. Thus, the densification areas can
provide a positive consumer signal.

The densified areas 84 in the embodiment shown in Figure 1
are in the same pattern as the stitching lines 70. The densified
areas 84 can be provided in any suitable pattern, however. Such
patterns need not coincide with stitching lines, and the 1like.
For -example, the densification lines 84 may be in the form of an
oval or hexagon around the base of the hump 72.

The individual components of the sanitary napk1n will now be
. ooked at in greater detail.

3. The Individual Components of the Sanitary Napkin.
A. TIhe Topsheet.

The topsheet 24 is compliant,  soft feeling, and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
liquid pervious permitting liquids (e.g., menses and/or urine) to
readily penetrate through its thickness.



The stitching need not be limted to the core/ nonwoven she tﬁ%@‘ '

however. Stitching can be used to secure together any of ffhe
the sanitary napkin | ocated between (and including) the topsheet
backsheet 40. The topsheet 38 is bonded to the tuft pffcdoylgey

channel fibers by a topsheet bonding adhesive 66. The prgféerred met h?(”of
bondi ng the topsheet is described in greater detail in Sedtion —SBte

above, and in the follow ng Exanples. 25 The backsheet LS boned to

the garnment sidgnef tdpiReetc0B®/ RAHVAUEN sIBELt (drantarrise drl. surfibésy,
acconpl i shed

constructi oh"‘élﬂaytgh\%e b%ggglcgrﬁgmﬁsd?ggg% gg‘%{éggag@géﬁhxﬁé@t(é ﬁu‘zeZt(%fIO are then
secur ed t ogetreefacinghsidedpd8ibet TBE body- tacdhG heide 3BA ledvthe ctogsheednd wi dth

| ~_c|i_ih(rarensi ons 3§ Nglnerdify rmst et 168" a ! PARTon Obf tKE boYSEEMABLingCOre 42.
surface ("body surface") 20A of the sanitary napkin 20. The

topsheet 38 has two longitudinal edges 38C and two end edges 38D.

(A similar numbering system will be used for the other
components of the sanitary napkin. That is, the side of the
component facing the wearer’s body will be designated by the
number of the component and a reference letter "A". The side
facing the wearer’s undergarments will be designated by the number
of the component and the letter "B". The side and end edges will
be designated by the number of the component and the reference
letters "C" and "D" respectively.)

A suitable topsheet 24 may be manufactured from a wide range
of materials such as woven and nonwoven materials; polymeric
materials such as apertured formed thermoplastic films, apertured

" plastic films, and hydroforméd'thermopIastic 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 fibers (e.g., polymeric fibers such as polyester,

polypropylene, or polyethylene fibers) or from a combination of
natural and synthetic fibers.

A preferred topsheet comprises an apertured formed film.
Apertured formed films are preferred for the topsheet because they
are pervious to body exudates and yet non-absorbent and have 2
reduced tendency to allow liquids to pass back through and rewet
the wearer’s skin. Thus, the surface of the formed film which is
in contact with the body rvemains dry, thereby reducing body
soiling and creating a more comfortable feel for the wearer.

Suftable formed films are described in U.S. Patent 3,929,135,
entitled which issued to Thompson on December 30, 1975; U.S.



t opsheet 38 and backsheet 40, therefore, extend beyond t EREMAGEW
absorbent core 42 to format |east part of the periphery
sani tary napki n.

t opsheet 38 and backsheet 40 are secured to each other §
of the periphery 26 of the sanitary napkin 20 by a peri
The formation of this perineter heat

26
Patent 4,324,246 which issued to Mullane, et al. on April 13,

1982; U.S. Patent 4,342,314 which issued to Radel. et al. on
August 3, 1982; U.S. Patent 4,463,045 which issued to Ahr et al.
on July 31, 1984; U.S. Patent 4,629,643 issued to Curro, et al. on
December 16, 1986; and U.S. 5,006,394 issued to Baird on April 9,
1991. The preferred topsheet for the present invention is the
formed film described in one or more of the above patents and

marketed on sanitary napkins by The Procter & Gamble Company as
“DRI-WEAVE".

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. Such topsheets (as well as
fibrous topsheets) can be. rendered hydrophilic by treating them
with surfactants. Suitable methods of applying surfactants are
described in U.S. Patents 4,950,254 and 5,009,653 -issued to
Osborn, and in U.S. Patent Application Serial No. 07/794,745, P&G
Case 4528, filed on November 19, 1991 by Aziz, et al.

The topsheet 38 may be stretched and secured to another
component and relaxed to provide the sanitary napkin 20 with
curvature (as described in detail below). If a formed film is.
‘used as the topsheet in such a process, the shape or pattern of
apertures in the film could be varied to impart more/iess
elasticity to the topsheet. The degree of lengthwise and
cross-direction curvature can 2also be varied with the elasticity
and other physical properties of the topsheet. (The same applies
to any of the other componénts of the sanitary napkin that may be
stretched to create a curved product.)

It will also be appreciated that fibrous, nonwoven topsheets
made from materials such as polyethylene, polypropylene and blends
are commonly used in commercial sanitary napkins and pantiliners,
and such fibrous'topsheets can also be used herein. A nonwoven
with elastic properties could, therefore, be used as the topsheet



seal 1 is described in greater detail in Section 4 belo‘
met hods of naking the sanitary napkin 20 of the present ijny IAﬂmﬁﬁrbﬁﬁﬁ-

The topsheet, the backsheet, the absorbent core, and any jotfher conponent<
may be assenbled in a varlety of well known configurations [(i@d Q6T rg9so
cal l ed "tube" products or side flap products). Several offhgr suitable
sani tary napkin-configurations are descyybed generally ip the
aforenentioned U. S. Patents 4,950, 264 and 5, 009, 653 issu ta (shorn: U S
Patent 4, 44g, ;il:%@uctsoammﬁe Iopsherty38aRkEtretched/ad EfeatBSMRupley On January
10, 1984, Eéif Patent 4,321,924, "Bordered Disposable Absorbent
Article" i®§ teo Ahr on Nhrch 30, 1982; U.S.. Patent 4,589,876, "Shaped
Sanitary Napkin Wth Flaps" issued to Van TiIburg on August 18, 1987.

fhe descriptionusl F}-olBcRefnder hdterfls! cﬁtﬂthP?n VBE | QL %%?Pﬂfe“ts of

t he sanltary na one erre constructin

sanitary ndpglyge, ﬁ?fye&mpc He Wﬁﬂﬂg@ﬁﬂ%bsaf Q"ﬁef‘b"’“s or fﬂamentous

network sheets which are aqueous-fluid-permeable by virtue of a
multiplicity of holes or channels passing therethrough. Such
sheet materials are described in U.S. Patent 4,636,419, Madsen et

al, January 13, 1987 and European Patent Application 0215417,
filed 06.09.86, Sneyd et al.

B. The Absorbent Core.

(1) General.

The absorbent core 42 is an absorbent means which is capable

of absorbing_br retaining liquids such as vaginal fluids. (e.g.,

menses) and other certain body exudates. The absorbent core 42 is

~ shown best in Fig. 7. The absorbent core 42 has a body surface, a
garment surface, side edges, and end edges.

The absorbent core 42 may be manufactured in a wide variety
of sizes and shapes (e.g., rectangular, oval, hourglass, dog bone,
asymmetric, etc.) and from a wide variety of 1iquid-absorbent
materials commonly used in sanitary napkins and other absorbent

. articles such as comminuted wood pulp which is generally referred
to as airfelt. '

_ Examples of other suitable absorbent materials. include creped
cellulose wadding; meltblown polymers including coform; chemically
‘stiffened, modified or cross-linked cellulosic fibers; capillary
channel fibers; synthetic fibers such as crimped polyester fibers;
peat moss; tissue including tissue wraps and tissue laminates;
absorbent foams; absorbent sponges; superabsorbent polymers;

absorbent gelling materials; or any equivalent material or
combinations of materials, or mixtures of these.
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any suitabl e neans. Prie sanitary
usgr S pantymﬁhdp¥§gcgpeaarled e. g . tne absorbent core may have varylng

caliper zones (e.g., profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent gradients, or lower density
and lower average basis weight acquisition zones; or may comprise
one or more layers or structures). The total absorbent capacity
of the absorbent core 42 should, however, be compatible with the
design loading and the intended use of the sanitary napkin 20.
Further, the size and absorbent capacity of the absorbent core 42
may be varied to accommodate different uses such as incontinence

pads, pantiliners, regular sanitary napkins, or overnight sanitary
napkins.

Exemplary absorbent structures for use as the absorbent core
of the present invention are described in U.S. Patents 4,950,264
and 5,009,653 entitled “Thin, Flexible Sanitary Napkin® issued to
Osborn on August 21, 1990 and April 23, 1991; U.S. Patent
4,610,678 entitled "High-Density Absorbent Structures" issued to
Weisman et al. on September S, 1986; U.S. Patent 4,834,735
entitled "High Density Absorbent Members Having Lower Density and
Lower Basis Weight Acquisitidn Zones", issued to Alemany et al. o
May 30, 1989; and Europgaﬁ Patent Application No. 0 198 683, The

Procter & Gamble Company, published October 22, 1986 in the name
of Duenk, et al.

(2) Ihe Cross-linked Cellulose Fiber Laminate
Core.

A preferred embodiment of the absorbent core comprises -the
* laminate structure shown in Figure 7. The laminate is comprised
of a layer of superabsorbent polymeric material (or absorbent

gelling material) and one or more sheets or webs of cross-linked
cellulosic fibers.

Suitable cross-linked cellulose fibers for the absorbent core
are described in U.S. Patent 4,888,093, fissued December 19, 1989
to Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to

aced in the



40B of the backsheet 40. The adhesive provides a neans fqr
sanitary napkin in the crotch portion of the panty.
particularly preferred adhesive pattern or configuration.
Is arranged in the formof four generally rectangul ar
patches of adhesive. These patches are arranged so t
adhesi ve pattern resenbles a letter "X" 28th the center o -
and each Dean, et al.; U.S. Patent 4,889,595, issued December 26, 1989 to
Schoggen, et al.; U.S. Patent 4,898,642, issued February 6, 1990
to Moore, et al.; and U.S. Patent 4,935,022 issued June 19, 1990
to Lash et al.; EPO Patent Application Publication Nos. 0 427 316
A2 and 0 427 317 A2 published in the name of Herron, et al. on May
15, 1991; and EPO Patent Application Publication No. 0 429 112 A2
~ published in the name of Herron, et al. on May 29, 1991,

The cross-linked cellulosic fibers in the embodiment shown in
Figure 7 comprises a single sheet that wraps the layer of
particles 41 of absorbent gelling material. The sheet is wrapped
so that it appears as having an "e" (or reverse "e" configuration)
when viewed from the end. The wrapped sheet forms an upper layer
43 and a lower layer 45. In alternative embodiments, the laminate
can be formed in many other manners, such as by providing separate
webs of cross-linked cellulosic material (or other absorbent
material) for the different layers of the absorbent core laminate

rather than a single sheet, or by providing it with additional
layers.

In this type of core, curled, twisted, preferably
chemically stiffened and crosslinked, cellulose fibers are refined
to provide fibers which can be used in sheet form as the absorbent
core. - The preparation of suitable curled, chemically stiffened
cellulosic fibers from which one can prepare the refined, curled,
chemically stiffened cellulosic fibers used in the practice of
this invention is described in detail in U.S. Patents 4,888,903;
4,822,543; 4,889,595; 4,889,597; 4,889,596; and 4,898,642.

The use of such fibers in combination with absorbent gelling
materials, and means for manufacturing such combinations, are
described in U.S. Patent 4,935,022. Such preparations preferably .
involve the use of aldelydes, such as glutaraldehyde, as
crosslinking agents. In addition, polycarboxylic acids can be
used as crosslinking agents. Reference can be made to the various
citations in U.S. Patent 4,898,642 and PCT U.S. 89 01581 for other
cross-linked fiber types. Once in hand, the curled cellulosic
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the central raypuh m)b)bp@ﬁghte ofnthe curled cellulosic f1bers and 97% by

weight water is passed through a Sprout-Waldron (now available as
Sprout-Bauer) single disk refiner (available from Koppers Company,

‘Inc., Muncy, PA, Model 105A-LAB) using deknotting disk of the

17804-A type. An objective of the refining process is it cut the
twisted fibers without substantially defibrillating them.

The 3% aqueous stock solution is diluted to 0.5% consistency.
The solution flows through the Sprout-Waldron refiner using a gap
setting of from about 5 mils to about 30 mils. PreferabTy, thé
gap setting is about 2.5 mils. The Sprout-Waldron refiner is
modified by removing the equalizing spring so that the gap setting
remains constant throughout the flow of the fibrous stock
solution. A typical flow rate through the refiner is 9-10 gallons
per minute. The refining amperage is about 45 on a 25 hp. motor.
(The use of the amperage term is a measure of the mechanical
energy imparted to the fibers during the refining.) A single pass
of the fibers through the gap is employed.

In an alternate mode, the curled cellulosic fibers can be
used in combination with crill. Crill is refined southern
softwood kraft fiber-having a Canadian standard freeness betﬁeen
about 50 to about 100 ml. (TAPPI standard). Typically, the crill

"comprises up to about 5%-10% by weight of the curled cellulosic

fibers. Addition of crill can impart desirable strengthening
properties to the final sheets, and also can serve as a diluent in
the sheets, for reasons of economy.

Following the refining, the 0.5% aqueous slurry of the
refined, twisted fibers is further diluted to a slurry weight of
from about 0.1%-0.2% for use in the formation of sheets.

end “edges 24
pat ent Publication No. WD 92/04000 entitled
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present invention. ' O her suitable adhesive confi
possi ble. For exanple, the adhesive could be applied in fa Qbi
dﬂﬂaza y

V-shape, or chevron pattern, in each end region 28 and BO of th
napki n 20. 51

.or glue used in the art for such purpose can be used, w
pressure-sensitive adhesives being preflerred. Suitable

The in-use integrity of absorbent structures comprising. the
refined, curled fibers disclosed above can be further enhanced by
ultrasonic or heat bonding, especially in conjunction wiih the use
of 10-15% by weight of thermoplastic fiber (e.g., KODEL 4]0
polyester) admixed with the refined fibers. 1In yet another
method, various spot-bonding means can be employed to affix ‘the
backsheet to the core, especially over those areas to which the
panty-fastening adhesive is applied.

C. The Backsheet.

The backsheet 40 prevents the exudates absorbed and contained
in the absorbent core 42 from-wetting articlgs 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).
The backsheet 40 is preferably manufactured from a thin plastic
film, although other flexible 1iquid impervious materials may also
be used. As used herein, the term "flexible" refers to materials

which are compliant and will readi]y conform to the general shape
and contours of the human body.

The backsheet 40 may comprise a woven or nonwoven material,
polymeric films such as thermoplastic films of 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 Cincinnatf, Ohio, 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 breathabIé) while still preventing exudates
from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., with pantiliner devices herein.



adhegi ves are Century A-305-1V manufactured by the Century

Adhesi ves

Conmpany, and 3 Signa 3153 manufactured by 3 Signa. Suitabf efs
fasteners are also described in U S. Patent 4,917, 697.
sanitary napkin 20 is placed in use, the pressurg-$
adhesive is typically covered with a renovabl e cover strj plQ
52 in order to keep the adhesive fron1§5icking to a surfface ot
crotch portion of the panty prior to use. Suitable rel ease~hd
described in the above-referenced U. S. Patent 4,917,697,
comercially avail able release liners commonly used for such purposes can
be utilized herein. Ngn-I iTIﬁ'thiM'l_‘@_??[ﬁaﬁﬁeDfFiBelﬂh@hl e release liners are
BL30OMG A Silox EI/0 and BL30OMG A Silox 4P/ O both of which are manufactured
by the Akrosil Corporation. The sanitary napkin 20 of the present
invention is usedThg sanitary napkin 20 preferably has a tufted bundle (or

*bun") 44 of capillary channel fibers 90 that are positioned
~ generally on top of the absorbent core 42. -

7t0 -'
reI%EJgMi

That is, the tufted portion of the bundle of fibers is
“typically positioned on top of the core 42. - The lower portions of
the bundle of fibers may, but need not, also be positioned on top
of the core 42. The lower portions of the bundle of fibers are

preferably inserted within the core 42 or positioned under the
absorbent core 42.

The tuft can be formed by forming the fibers in the upper
portion of the bundle of fibers into a loop. These fibers are
then retained in their looped configuration by some suitable
mechanism. The loop of fibers can also be manipulated in various
ways to provide it with desired characteristics. For instance,
the loop can be turned or twisted (such as by a half turn applied
to the loop) to provide a structure that is more resilient and
less subject to collapse during use. (The twisting typically
refers to applying x-y plane rotational forces on the l00p.)

- In another embodiment (shown in Fig. 7A), the central portion
of the layer of capillary channel fibers can be gathered into a
plurality of small “loops® or “tufts®. These loops or tufts
extend upward from the layer of capillary channel fibers to firmly
contact the topsheet. Moreover, the loops or tufts are positioned
centrally in the overall article, such that it can provide rapid
acquisition and transport of fluid into the remaining portion of

the layer of capillary ;hgnnel fibers, and thence into the fluid
storage layer of the article. :

Advantageously, such "loop” or *tuft” not only concentrates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
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Capillary channel fibers are fibers having channels formed
therein, preferably, on their exterior surfaces. Figures 8 to 11C
show examples of some types of capillary channel fibers 90.

Suitable capillary channel fibers are described below, and in
the following patent applications which were filed on July 23,
1991: U.S. Patent Application Serial No. 07/734,404 filed in the
names of Thompson, et al.; U.S. Patent Application Serial No.
07/734,392 filed in the names of Thompson, et al.; and, U.S.
Patent Application Serial No. 07/734,405 filed in the names of
Buenger, et al. These patent applications may be referred to
collectively as the "Capillary Channel Fiber" patent applications.
Suitable capillary channel fibers are also described in EPQ Patent
Application 0 391 814 published October 10, 1990.

While a variety of capillary channel fibers can be used
herein, the following deScription discusses some preferred
characteristics of the capillary. channel fibers 90 that are
incorporated into the absorbent articles of this invention.

(1) Eiber Morphology.

_ The: capillary channel fibers 90, as noted above, have
capillary channels 92 on their outer surfaces. While the
capillary channel fibers can also have a hollow central core which
would provide some additional capillarity, it is preferred that
such hollow core fibers not be employed.

In general, providing capillary channel fibers with a central
hollow core would require the fibers to be somewhat stiffer than
desired so that the central core will not collapse under pressure.
A central core running through a capillary channel fiber would
also not be expected to quickly pick up and deliver liquids, since
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the liquids would have to find their way to the end of a fiber
before proceeding into the central core, and to deliver liquids
the end of the capillary channel fiber would always have to be in
direct contact with the absorbent core material.

The capillary channel fibers 90 are preferably either bent
or, more preferably, in a curled configuration (that is, they are
nonlinear). Most preferably, the capillary channel fibers 90 are
"substantially curled" (or otherwise gathered). This provides the
capillary channel fibers with a higher loft and increased
resilience for a given number of fibers. The capillary channel
fibers 90, however, should_preferany not be "kinked". Kinking a
capillary channel fiber can cause points of constriction of the
capillary channels at each kinking site. This will interfere with
fluid flow dynamics along the capillary channel. '

In addition, there 'is another substantial advantage to
employing nonlinear capillary. channel fibers. Figure 12 shows
that it may be preferred'thai small portions, or “tufts", of the
capillary channel fibers 90 actually protrude into at least some
of the topsheet 38 orifices 29 of the articles herein. These
protrusions are easier to effect when a high loft capillary
channel pad is prepared using curled capillary channel fibers.

* There is a greater likelihood that a number of ends and/orcurls

in the capillary channel fibers will find their way into the
orifices of the topsheet material than if substantially linear
capillary channel fibers were to be employed.

The capillary channel fibers 90 may be curled in a number of
ways, including, but not limited to: (1) selectively heat
quenching the fibers as they come from their forming die; (2)
fibers made from synthetic polymers such as polyesters can be
curled by stretching, followed by relaxation, or by passing the
fiber under tension around a sharp edge, followed by relaxation;
or (3) by immersion in methanol. 1In a preferred mode, the fibers
are substantially helical. Whatever means are used to crimp or
otherwise gather the capillary channel fibers, they can, if
desired, be carded to form an assembly of fibers.
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Fibers with amplitudes of about 3 mm and a frequency of about 0.5 -

per cm exhibit good softness even in the higher denier ranged

fibers having large capillary channels. Stated otherwise, an

average capillary channel fiber having a straight-line length of

about 2 cm is curled or gathered to provide optimal fibers having

a length of from about 0.5 cm to about 1.5 cm.

The capillary channel fibers 90 are intended. to promote
passage of liquids in the “z" direction of absorbent articles.
This is shown with reference to Figure 7. Figure 7 shows that the
Jong (or "x") axis is referred to as the "machine direction®,
jnasmuch as, during manufacture the articles pass through the
machine in the direction of this axis. The short (or "y") axis is
referred to as the "cross direction", since it is the direction
across the width of the article. The “2" direction is the
direction proceeding down through the topsheet, thénce into the

layer of capillary channel fibers, and thence into whatever fluid
storage core that may be provided.

The objective is to provide a gradient of capillary suction
between the topsheet 38 and underlying layer or layers of the
articles herein, such that Yiquid is drawn in the “z" direction
and away from the surface of the article into its ultimate storage
layer. Empirically, capillary suction is related to adhesion
tension and inversely related to the size of the. openings - i.e.,
in the typical case, the openings in the topsheet will be larger
"than the intra-fiber capillary channels, which, in turn, will be
larger than the inter-fiber capillary chamnels in a fibrous
storage core. The surface hydrophilicity of the components of

each layer can also theoretically affect the capillary suction
gradient. ' |
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47 of the tuft 44 are preferably oriented generally in the
z-direction. The ends of the looped capillary channel fibers in
the tuft may be cut to provide a fleece-like, z-directional bundle
of open-ended capillary channel fibers.

Further, by providing some underlying capillary channel
fibers that lie substantially parallel to the machine direction,
fluid flow in the machine direction is also promoted, which
enhances the overall useful absorbency of the article. Further,
by orienting the capillary channel fibers of the lower portion 49
of the tuft 44 in the machine direction, fluid flow in the cross
direction is controlled, thereby minimizing, or even entirely

avoiding, leakage of fluid from the longitudinal side edges 22 of
the article.

Thus, unlike absorbent articles of the prior art which
utilize fibrous batts which comprise inter-fiber capillary voids
and move liquids in an undirected manner in .the x, y and 2z
directions, the intra-fiber capillary channels 92 of the capillary
channel fibers 90 can be "used to provide desirable fluid
directionality. In addition, since the capillary of the fibrous
layer of the present invention resides in the fibers 90
themselves, rather than in inter-fiber spacings, capillarity is
not lost when fiber-fiber spacings become displaced.

In addition, the capillary channel fiber bun 44 of the

. present invention provides its liquid drawing and directing

furictions even when the bun 44 is soft, fluffy and comfortable to

the wearer, in cdntrast to compact, dense and relatively stiff
batt materials which function by inter-fiber capillary action.

While it will be appreciated by those familiar with the
physics of fluid transport that the absorbent articles described
herein conveniently make use of the differences in spacings
between tbpsheet. capi]larj channel fibers and core to establish a
pressure gradient to draw fluids in the z-direction, other means
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than the width of the capillary channe f\bers {(and such
intra-fiber channel widths as wide as 90 microns may be useful for
transporting relatively thick fluids such as menses), then the
desired gradient can be established, for example, by selecting a

topsheet which is more hydrophobic than the capillary channel
fibers.

(2) Capillary Channel Fiber Structure and Surface
Properties.

The capillary channel fibers 90 can be prepared from any
convenient polymer which is nonswelling when wet. Polymers
such as ﬁo]yethylene, polypropylene, polyesters (preferred), and
the like, are useful herein, so long as they are-spinnable such
that they can be formed with externé] capillary channels.
Conveniently, the polymers are melt-extrudable. Typically, the
capillary channel fibers herein will be prepared from a synthetic
polyethylene terephthalate fpo]ymer melt having an inherent
viscosity (*IV") of from about 0.6 to about 0.9. (IV is a term of
art and can- be determined in well-known fashion. See, for
example, U.S. Patent 4,829,761 at column 8.)

The capillary channel fibers 90 preferably have a denier
(denier per filament “dpf") of about 10 (at an IV of about 0.9) -
22 (at an IV of about 0.7). However, it is to be understood that
the denier of the fibers used is within the discretion of the
formulator, and the denier can easily be in the range of 25.

‘The depth:width ratio of the capillary channels herein is
preferably about 2.0, but'processing restrictions, as well as for
economic reasons, a depth:width ratio of about 1.3 is typically
employed. Typical and readily producible capillary channel fibers
which are quite satisfactory for use herein thus have a
depth-of-walls of about 48 microns and a width-between-walls of
about 37 microns. The walls, themselves, are typically about 3-15
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equipment and readily withstand pressures of the type encountered
in sanitary devices, especially sanitary napkins and pantiliners,
without collapse or spreading of the capillary channel walls to
such an extent that their capillary function is lost.

The capillary channels 92 can be of various shapes. Certain
shapes can offer particular advantages in particular product
applications. For example, "U-shaped", "H-shaped", and *V"-shaped
capillary channel fibers 90 may be used. The "H-shaped" fibers
are one preferred shape. Furthefmore, the basic shapes may be
repeated (see Figures), or even branched, to produce fibers
containing multiple channels. The multiple "U* fibers of Figure
10 offer the additional .advantages of having additional
capillarity due to face-to-face contact and b_ein§ easily curled.

The manufacture of capillary channel Tfibers of the type
employed herein is described in EPO Application 391,814 (cited
‘above) and in co-pending U.S. Continuation-In-Part Application
entitled "FIBERS CAPABLE OF SPONTANEOUSLY TRANSPORTING FLUIDS",
Serial No. 07/736,261 filed July 23, 1991, Inventors Phillips,
Jones, et al, Eastman Chemical Company, and in the co-pending U.S.
Patent Application entitled "OPEN CAPILLARY CHANNEL STRUCTURES,
IMPROVED PROCESS FOR MAKING CAPILLARY CHANNEL STRUCTURES, AND
EXTRUSION DIE FOR. USE THEREIN", Serial No. 07/482,446, filed
February 20, 1990, Inventors Thompson and Krautter.
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54 curled or formed into a scroll-like structure for added cor
edges of pad covered with soft material (functional and/
exanpl e, the material that extends outwad to formthe extensio
topsheet 54 in Fig. 7 are preferably w apped

While the polymers used to prepare the capillary channel
fibers herein are not, themselves, water-absorbent (nor are they
absorbent to urine or blood-containing fluid such as menses), the
fibers themselves are most preferably hydrophilic. Since most
synthetic polymers are hydrophobic, the capillary channel fibers
used herein are surface-treated in order to render them
hydrophilic.

" The surface treatment of polymeric fibers involves processes
which are well-known in the extensive fiber literature. In
general, such processes involve treating the surface of the fibers
with a "hydrophilizing agent", especially a surfactant. The
hydrophilizing agents are preferably added to the polymer to
drawing of the capillary channel fibers to their final size.
Typical surfactants useful in such processes ‘include various

nonionic and anionic detersive surfactants of the general type
known in the Yaundry literature.

Hydrophilizing agents 'inc1ude wetting agents such as
polyethylene glycol monolaurates (e.g., PEGOSPERSE 200ML, a
polyethylene glycol 200 monolaurate available from iLonza; Inc.,
Williamsport, PA, USA), and ethoxylated oleyl alcohols (e.g.,
_VOLPO-3, available from Croda, Inc., New York, New York, USA).

Other types of hydrophi]izing agents and techniques can also
be used, including those well known to those skilled in the fiber

and textile arts for increasing wicking performance, improving
soil release properties, etc.

(3) Arrangement of the Capillary Channel Fiber
nto Fibrous Batts

In general, the capillary channel fibers 90 will be laid down
into a bundle of such fibers for use in the absorbent article. In
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f the present .invention, the topsheet 38 is nmade in accordance
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about'o.l_in. (0.25 cm) to about 0.7 in. (1.78 cm), preferably
from about 0.1 in (0.25 cm) to about 0.4 in. (1 cm) for use in
sanitary napkins; preferably from about 0.05 in. (0.13 cm) to
about. 0.15 in. (0.4 cm) for use in pantiliners; and preferably
from about 0.1 in. (0.25 cm) to about 0.5 in. (1.3 cm) for use in
infant diapers or adult incontinence garments. '

For use in disposable absorbent articles, such batts will
typically have from about 0.003 g to about 0.016 g of fiber per 1
cm? surface area, and will have from about 0.003 g to about 0.03 g
capillary channel fiber per 1 cm? volume (measured in the
uncompressed state). The amounts of fiber per unit area and per
unit vo}ume for pantiliners, diapers and adult incontinencé

garments can be calculated based on the -differences in caliper,
noted hereinabove. '

Preferably, the denier and strength of the capillary channel
fibers will be chosen such that the batt of fibers will have a
ratio of wet:dry caliper of at least about 80%, more preferably at
least about 90%. This ensures that the batt will retain its soft
and form-fitting qualities in use. (AN percentages, ratios and

-proportions set our in this specification are by weight, unless

otherwise specified.)

Stated otherwise, for a typical sanitary napkin, approxi-
mately 1.5 g of curled capillary channel fibers will provide a

‘rectangular batt having a surface area of about 160 cm?. Such a

batt could be suitable for use as layer which might be termed a

“secondary topsheet", underlying the initial fluid-receiving
topsheet of the type disclosed above.

Pt O ithe Wdnge 2rfiR" e Of
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ext ensi bl e. The absorbent core 42 is a |lam nate as d=s,r|d)?(q %n
whichk is slitted or partially slitted for |ongitudinal ext3n>|b e

absorbent core 42 could be slit in the end regions 28 and 3D, AGtmin
the central region 32. Ot her types of slit absorbent mater als are
descri bed in European Patent Applicati ohlPublication Nunber U 293—208—B%

publ i shed by Lion Corpqat iyze mCimMaEﬂ,ChaﬂMlF\ber Batts #w particularly
preferred extensible bac D§Et!4%tlﬁt } ext ended adhesive filmknown as
For mul a #198- 388 manuf actu idl ey Adhesives Conpany of
Wauwat osa, W sconsin. The nonwoven | ayers 46 and 48 can be creped to
provi-de them wWhb capillary channel fiber batts will have some amount of

holding capacity for fluids, such as menstrual fluids.

Accordingly, the capillary channel fiber batts can, if desired,

comprise the entire absorbent core of pantiliners, for example.

However, for most uses, the cabiI]ary channel fiber batts
will be used in conjunction with an absorbent core, and the core
will serve as a reservoir for fluids which are transferred from
the capillary channel fiber pad into the core. Such cores may,
for purposes of the following discussion, comprise an air-laid
felt of cellulosic fibers, or mixtures of cellulosic fibers with
absorbent gelling materials.

Due to the extremely fine structure of the cellulosic fibers
in such absorbent cores, the cores exhibit high suctional forces
which tend to draw away fluids from the capillary channel fibers
and into the core for ultimate storage. This is precisely the
intended effect. Thus, for a sanitary napkin, typical cores which
comprise from about 1 g to about 5 g of multiple cellulosic fibers
and, optionally, from about 0.5 g to about 1.5 g of absorbent
gelling material, are overlaid with a capillary channel fiber batt
prepared as described above. As fluid proceeds into the articie.
it encounters - the capillary channel fiber network, which
distributes the fluid -and then surrenders it to the underlying
absorbent core, thereby at 1least partially “renewing" the
capillary channel fiber network for the next infusion of fluid.

In one preferred mode, the capillary channel fiber batt may
be used as a "secondary" topsheet under 2 porous (preferably
formed-film) topsheet. Thus, the capillary channel fibers draw
fluid through the topsheet, thereby leaving the topsheet with a
fresh, dry appearance and feel, then surrender the fluid to the

underlying absorbent core, and are thus able to continue the
process until the core is saturated.
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The liquid handling characteristics of the components of such
absorbent articles are described in U.S. Application Serial No.
07/915,286 , entitled “Absorbent Articles, Especially
Catamenials, Having Improved Fluid Directionality" filed in the
names of H.A. Thompson, et al. on the same date as the present
application.

{5) Contact Between Topsheet and Capillary Channel
Fibers.

The batt 44 of capillary channel fibers is preferably kept in
close contact with the overlying topsheet 38. This can be
achieved by a number of suitable mechanisms. These include, but
are not limited to bonding the batt 44 to the topsheet 38 by
adhesives, ultrasonics, and the like, or by tensional forces. The
contact between the topsheet 38 and the capillary channel fibers
may be close enough so that some of the tufts of the capillary
channel fibers 90 extend into-the orifices of the topsheet.

Thus, in a highly preferred mode there is an interconnecting
network between topsheet, thence into the capillary channel fiber
pad, and thence into the underlying absorbent core, whereby fluid:
efficiently proceeds through the topsheet 38, along and through
the capillary channel bun 44, and into the absorbent core 42.
This interconnection is preferably maintained even in the face of
in-use stresses such as moistureé, mechanical shear, and

pressure-relaxation associated with physical movements of the
wearer. '

If an adhesive attachment is used, several factors should be
kept in mind. The amounts of adhesive used and the pattern in
which it 1is laid-down should minimize the sticking of the
absorbent article to the user’s body. The adhesive should be
nonirritating to the skin "and toxicologically-acceptable. The
adhesive should maintain its bonding properties when moisture is
not present, i.e., when the article is being manufactured, and,
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The adhesive should also bond both to the material used to
manufacture the topsheet and to the material used to manufacture
‘the capillary channel fibers. If the topsheet or the fibers are
surface-treated, e.g., in a hydrophilization process, the nature

of the surface treatment will have to be considered when selecting
the adhesive.

- Typical adhesives useful herein include materials selected
from latex adhesives and hot melt adhesives. Suitable adhesives
are available from Findley Adhesives, Inc., as hot melt adhesive
4031, and latex 8085. The type of adhesive can vary somewhat
depending on the type of -hydrophilic finish present on the
capillary channel fibers.

Suitable finishes include Eastman’s LK 5483, LK 5563, and
most preferably Eastman’s LK 5570, as well as the polymer
available as MILEASE T, which is well-known in the detergency arts
(see, for example, U.S. 4,132,680) as a fiber-coating soil release
polymer, and which is available from ICI Americas.

- The adhesive can be laid down in a random pattern, however,
it is preferred that a spiral, or multiple spiral, pattern, such
as the one illustrated in Figure 13, be used. The lines of
adhesive are applied in the spiral pattern using 32 0.2 mm nozzle,
but application using nozzles at least as large as 0.6 mm is
satisfactory. The amounts of adhesive employed will vary, but
typically range from about 0.05 g for a 2 in. x 5 in. spiral
pattern to about 0.07 g for a 2 in. x 7 in. spiral pattern, using
a hot melt adhesive. For a latex adhesive, from about 0.1 g to
about 0.15 g for a 2 in. x 5§ in. pattern will suffice.

The adhesives may be applied in an open pattern network of
filaments of adhesive as is disclosed in U.S. Patent 4,573,986
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articles by neans of various bondi ng processes. For exanpl e,-REPEWEW%H@I)
by wei ght of polyester thernoplastic fibers (e.g., KODEL {4340) can be
commingled with the refined curled cellulosic fibers andjtile Q@sQLTi
fibrous sheet subjected to through-air heating or ultrasqnijc bondi ng.

| ncorporation of thernoplastic fibers into the capillary c hanmet—f+he+
| ayer or into the absorbent core |ayer,49r both, offers advantages in

addition to the sheet stability noted, above. In p rglc%lar havi.ng the
t her mopl ast | ¥h¥Ghpassued to Mipetolas (gt al. on March 4 ome 'suitable

attachment means that utilize an open pattern network of filaments
comprising several lines of adhesive filaments swirled into a
spiral pattern are illustrated by the apparatus and methods
disclosed in U.S. Patent 3,911,173 issued to Sprague, Jr. on
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al.
November 22, 1978; and U.S. Patent 4,842,666 issued to Weren1cz on
June 27, 1989.

C]ese contact between the topsheet and the underlying layer
-of capillary channel fibers can be further improved by applying
pressure during the gluing process and/or by “combing" the
uppermost capillary channel fibers in the 1layer to provide

individual fiber protrusions which give better contact with the
adhesive.

(6) Contact Between the Capillary Channel Fibers
and the Absorbent Core.

It {s preferable that there also be close contact between the
capillary channel fibers 90 and the absorbent core 42 in order to
efficiently transfer liquids to the absorbent core 42.

~ This close contact can also be acheived in a number of ways.
These include, but are not limited to, the use of adhesives,
ultrasonic bonds, by tensionaI'forces. by providing a roughened
surface of the absorbent core, or by needle-punching, or otherwise -

inserting some of the capillary channel fibers into the absorbent
core.

Preferably, as shown in Figure 7, the base of the tuft 44 of
capillary channel fibers is slipped into a slit in the top of the
core/nonwoven sheet sandwich.

The tuft 44 of ;apil]ary channel fibers has two end
extensions designated 94. The end extensions 94 extend outward at
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Fbdrs!. © TR CERPYesteRYioflE "G4 are also in fluid transporting

contact with the absorbent core laminate.

The tufted bun 44 of capillary channel fibers provides the
sanitary napkin 20 with a component having liquid transport, and
preferably liquid acquisition/distribution capabilities. The

‘capillary channel fibers will typically be primarily used to

transport liquids deposited on the bun 44 due to the capillary
gradient described above, rather than to absorb the same. The bun
44 of capillary channel fibers may, therefore, also be referred to
as a “transport compdnent",_ a2 "liquid acquisition/distribution
component®, or by some other suitable name that describes its
function. This liquid acquisition/distribution component 44 has

several key features.

The liquid acquisition/distribution component 44 comprises an
upper portion 47 that extends above the main absorbent component
of the sanitary napkin, the absorbent core 42. This upper portion
47 of the acquisition/distribution component 44 can be positioned
in close contact with_the wearer’ body. Etven more advantageously;
the upper portion 47 of the liquid acquisition/distribution
component 44 can be of such a size and shape that it can fit at
least partially within the space between the wearer's labia. This
allows it to more readily .intercept exudates that leave the
wearer’s body.

The end extensions 94 of the bun 44 provide a liquid
acquisition/distribution component with conduits for transporting
liquids directly to the absorbent core 42. Even more preferably,
the end extensions 94 are capable of transporting liquids to the

interior of the absorbent core 42. This provides the sénitary
napkin 20 with another advantage.

AN
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eliminate the need for liquids to travel through one part of an
absorbent storage component to get the place where available
absorbent capacity exists.

The construction of the sanitary napkin 20 described above is
only one possible arrangement of the acquisition/distribution
component, however. Many other suitable arrangements of
components are possible if the principles discussed above are
followed. For instance, the end extensions 94 (or other portions
of the capillary channel fiber bun) could be placed in contact
with the absbrbent core 42 in a number of different ways.

The following s a non-limiting 1list of possible
relationships between the end extensions 94 and the absorbent core
42. They are genérally arranged from more to less preferred. The
end extensions could be: (1) surrounded by the other components
of the absorbent core (those with'higher capillarity) such as in
the pleated core embodiment described above; (2) commingled or

integrated into the'other_components; (3) placed between two or

more layers of the other components, such as described immediately
above; (4) placed under at least one other layer; or, (5) placed

_on top of the other components.

The sanitary napkin 20 may have other types of
acquisition/distribution components or tayer(s) positioned between
the topsheet and the absorbent core. Preférab]y, the embodiment
shown in Figure 7 has an additional acquisition layer (or
“secondary topsheet") 46 positioned between the topsheet 38 and
the absorbent core 42. Such an additional acquisition layer could
be used to distribute body exudates that are deposited

[ of |ayers
and af fi xi ngconeayfdrst+ o Thish bdecksr therntragseprtiat ian ¢fs extdatss tedthery

- lower regions of the core. The end extensions 94 reduce the
- potential for this problem to occur. The end extensions 94
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or nore of the structures described in European Patent
Publ i cati on Nos. 0 335 252 and 0 335 253 published in

t he rm;n%?g
Oct ober 4, 1989, in PCT Patent Application

of Gsborn onyAiitld#@11y 932 1aterally outside of the bun 44. of capillary

channel fibers-to the absorbent core 42.

These other types of acquisition/distribuiion'components, the
methods of securing the same in absorbent articles, and the
functions served by the same are described in U.S. Patents
4,950,264 and 5,009,653 issued to Osborn, and in U.S. Patent
Application Serial No. 07/810,774, "Absorbent Article Having Fused
Layers", filed December 17, 1991 in the names of Cree, et al.

The acquisition/distribution component or components may be
comprised of other types of material (instead of capi]1arj channel
fibers). These include, but are not limited to nonwoven or woven
webs of synthetic fibers including polyester, polypropylene, or
polyethylene; natural fibers including cotton or cellulose;

blends of such fibers; or any equivalent materials or combinations
of materials.

E. Assembly of the Components of the Sanitary Napkin.

The preferred sanitary napkin embodiment shown in FIG. 1 has
its components _assembled with several different types of
aitachmént mechanisms. These attachment mechanisms (or attachment
means) will be discussed with reference to Figure 7. The

discussion will proceed from a description of the inside of the
sanitary napkin.20 to the outside.

For the purposes of this discussion, the absorbent core 42

will comprise the cross-linked cellulosic laminate described
above. ' |

The absorbent core 42, as noted above, is preferably

‘sandwiched between the nonwoven secondary topsheet 44 and the

nonwoven layer 48 to form a “core/nonwoven sheet sandwich* 51.
The components of the core/monwoven sheet sandwich 51 can be
secured together in any suitable manner. The components in the

embodiment shown in FIG. 7 are secured together by stitching lines
70.
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bonding such components together. The stitching also holds up
well in the presence of liquids.

The stitching also enhances the transfer of 1liquids between
the layers of the core/nonwoven sheet sandwich. The stitching
secures the components of the core/nonwoven sheet sandwich
together in such a manner that the components are held in
sustained close contact with each other. As discussed above, this
contacting relationship is one of the features needed for the
transportation of liquids down into under]yrng components.

Thé stitching need not be limited to the core/nonwoven shget
sandwich, however. Stitching can be used to secure together any
of the components of the sanitary napkin located between (and
including) the topsheet 38 and the backsheet 40.

The topsheet 38 is bonded to the tuft of capillary channel
fibers by a topsheet bonding adhesive 66. The preferred method of
bonding the topsheet is described in greater detail in Section
3D(5) above, and in the following Examples.

The backsheet 40 is bonded to the garment side of the
core/nonwoven sheet laminate 51. This is accomplished in the

embodiment shown in FI1G. 7 by two strips of construction adhesive -
68.

The topsheet 38 and backsheet 40 are then secured together.
The topsheet 38 and backsheet 40 have length and width dimensions
that are greater than those of the absorbent core 42. - The
topsheet 38 and backsheet 40, therefore, extend beyond the edges

of the absorbent core 42 to form at least part of the periphery 26
 of the sanitary napkin.
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by a perimeter heat seal. The formation of this perimeter heat
seal 71 is described in greater detail in Section 4 below which
describes methods of making the sanitary napkin 20 of the present
invention.

The topsheet, the backsheet, the absorbent core, and any
other components, may be assembled in a variety of well known |
configurations (including so called “tube® products or side flap

~products). Several other suitable sanitary napkin configurations

are described generally in the aforementioned U.S.  Patents

4,950,264 and 5,009,653 issued to Osborn; U.S. Patent 4,425,130,

“Compound Sanitary Napkin“' issued to DesMarais on January 10,

1984; U.S. Patent 4,321,924, "Bordered Disposable Absorbent
Article" issued to Ahr on March 30, 1982; U.S. Patent 4,589,876,

*Shaped Sanitary Napkin With Flaps" issued to Van Tilburg on

August 18, 1987.

The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferred way of
constructing the sanitary napkint Any of the components of the
sanitary napkin 20 can  be secured together by adhesives,
stitching, heat and/or preésure bonds, dynamic mechanical bonds,
ultrasénic bonds, intermingling or entanglement of the fibers or
other structural elements comprising the components of the
sanitary napkin, such as by me\tbloﬁing the fibers comprising one

cdmponent onto andther component, or by any other means known in
the art.

F. Fasteners for Attaching the Sanjtary Napkin to
the Wearer’s Panties.

In use, the sanitary napkin 20 can be held in place in. the
wearer’s undergarments by any suitable means. Preferably, the
sanitary napkin 20 is placed in the user’s panty and secured
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persons. Suitable incontinent articles that can be provid

shaped configuration described herein are disclosed in U .

4,253,461 issued to Strickland, .et al. on March 3, 1981; jU

4,597,760 and 4,597,761 issued to Buell; the above-nentio e&_u S.Pat ent

4,704, 115; U. S. Patent 4,909, 802 issuedfkp Ahr, et al.; UJS. Patent
4,964, 860 issyed t 0 ' '

Application

Noel , et al.
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surfa¢ei40B, oft thel backshdetiudl.y 3he 1fihésive provides a means

for securing the sanitary napkin in the crotch portion of the

panty.

Figure 7 shows a particularly preferred adhesive pattern or
configuration. The adhesive is arranged in the form of four
general1j rectangular strips or patches of adhesive. These
patches are arranged so that the overall adhesive pattern
resembles a letter "X" with the center of the "X" missing and each
of the patches running in a direction from the intersection of the
longitudinal and transverse centerlines, C, to one of the corners
27 of the sanitary napkin.

The adhesive pattern shown in Figure 7 is particularly
preferred on embodiments having a2 hump 72. The absence of
adhesive in the center permits the portion of the sanitary napkin
with the hump 72 to decouple or separate from the wearer’s
undergarments. This provides for more sustained contact of the

hump 72 with the wearer’s body when the sanitary napkin 20 is
worn. '

The ends of the adhesive patches are preferably located as
close as possible to the transverse end edges 24 of the sanitary
napkin 20. This principle of adhesive configuration is discussed
in PCT International patent Publication No. WO 92/04000 entitled
“Shape and Adhesive Fastening Means for an Absorbent Article"
published in the name of Papa, et al. on March 19, 1992. Other

"aspects (no adhesive in the central region 32) operate on-

principles peculiar to the configuration of the sanitary napkin of
the present invention. '

Other suitable adhesive configurations are also possible.
For example, the adhesive could be applied in an inverted V-shape,

or_chevron pattern, in each end region 28 and 30 of the sanitary
napkin 20. '




The f.ocus of the present invention is on absorbent artlcle

I ntended to be worn in the crotch region of the wearer's u dﬁfabmnmnmﬁ
However, the features of the present invention could al so
absonbent articles such as diapers. Diapers are absorbent
I nfants and i ncontinent persons that are fastened about th
wear er . Sui t abl e diapers that cagy be provided in th

cont 9unat o0, Shnd NRBEECI oLBvAEkd U AE yEL YOk R Pobir g
Serial No. mdzwtiserffssuwsm!ttmee ridhesuresswlng preferyied. oSuitatdel3, 1991.
4. Method gdhel¥hieddatrére cémamy beniz3ogy Iv Ch@nufactured by the. Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the
National Starch Company, and 3 Sigma 3153 manufactured by 3 Sigma;
- Suitable adhesive fasteners are also described in U.S. Patent
4,917,697.

Before the sanitary napkin 20 is placed in use, the
pressure-sensitive adhesive is typically covered with a removable
cover strip or release liner 52 in order to keep the adhesive from
sticking to a surface other than the crotch portion of the panty
prior to use. Suitable release liners are also described in the
above-referenced U.S. Patent - 4,917,697. Any commercially
available release liners commonly used for such purposes can be
utilized herein. Non-limiting examples of suitable release liners
are BL30MG-A Silox E1/0 and BL30OMG-A Silox 4P/0 both of which are
manufactured by the Akrosil Corporation.

The sanitary napkin 20 of the present invention is used by
removing the release liner 52 and thereafter placing the sanitary
napkin in a panty so that the adhesive 50 contacts the panty. The
adhesive maintains the sanitary napkin in its position within the
panty during use. _

In still other embodiments, other types of fasteners can be
used instead of, or in addition to adhesives. These other types

of fasteners are preferably arranged in patterns similar to those
described abpve.

Such fasteners include, but are not limited to conventional
VELCRO hook material, the fasteners described in: U.S. Patent
4,946,527 issued to Battrell on August 7, 1990, U.S. Patents
5,058,247 and 5,116,563 issued to Thomas, et al. on October 22,
1991 and May 26, 1992, respectively; and EPO patent application
publication No. 0 381 087 published August 8, 1990; or, the high
coefficient of friction foams and other high coefficient of




A. In General. The t hree-di mensi onal shaping of tTE‘EEE&f?w?rﬁﬁﬁﬁ«Ln
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sani tary napkin 20, with curvature can be thought of ih %%%h
sense, as nmaking the dinmensions of one face of the art|c e greater
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friction materials such as those described in UTSTPatemt——

4,166,464 issued to Korpman, U.S. Patent 4,834,739 iﬁsued to
Linker, IIl, et al., and U.S. Patent 5,011,480 issued to Gossens,
et al.

G. Optional Features.

The sanitary napkin 20 may also be provided with two flaps
56, each of which are adjacent to and extend laterally from the
side edge of the absorbent core. The flaps 56 are conftgured to
drape over the edges of the wearer’s panties in the crotch region

so that ‘the flaps 56 are disposed between the edges of the
wearer’s panties and the thighs.

The flaps 56 serve at least two purposes. First, the flaps-

56 help serve to prevent soiling of the wearer’s body and panfies
.by menstrual fluid, preferably by forming a double wall barrier
~ along the edges of the panty. Second the flaps 56 are preferab]y
provided with attachment means on their garment surface so that
the flaps 56 can be folded back under the panty and attached to
the garment facing side of the panty. In this way, the flaps 56

serve to keep thg sanitary napkin properly positioned in the
panty. ‘

The flaps 56 can be constructed of various materials
including materials similar to the topsheet, backsheet tissue, or
.combination of these materials. Further, the flaps 56 may be a
separate element attached to the main body portion 21 of the

napkin or can.tomprise extensions of the topsheet 38 and backsheet
40 (i.e., unitary).

A number of sanitary napkins having flaps suitable or
adaptable for wuse with the sanitary napkins of the present
invention are disclosed in U.S. 4,687,478 entitled *Shaped
Sanitary Napkin With Flaps", which issued to Van Tilburg on August
18, 1987; U.S. 4,589,876 entitled "Sanitary Napkin“, which issued

D
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Alternatively, as shown in Fig. 1, the flaps may not be as
large as some of the flaps described in the foregoing references.
Such flaps could comprise an unbonded nonwoven facing material
laminated to an elastomeric adhesive. The elastomeric adhesive is
preferably 1iquid impervious. At least a portion of the laminate
preferably exhibits a low modulus of elasticity and does not fully
recover- after elongation. '

The portion of the laminate that does not fully recover after
elongation provides the advantage that it deforms easily when the
pad is placed in the wearer’s panties and the panties are pulled
on. This embodiment assist the wearer in wrapping the flaps

~ around the portibns of the panty containing the leg elastics.

For instance, the portion of the laminate that does not fully
recover after elongation could comprise zones on the ends of the
flaps comprised of only the nonwoven material. When the flaps are
wrapped around the portion of the panties contaihing the leg
elastics, these zones will tend to permanently deform. The
permanent deformation of the material in these zones will help
hold the f1 ap._wrappe'd around the panty elastics.

The sanitary napkin may also be constructed as described
below by differentially strétching a component (i.e. just in the
middle) to provide specific types of curvature. The sanitary
napkin may be constructed with a variety of features including 1)
partial wrapping of the core or other components with the
topsheet, 2) partial wrapping of the core or other c.omponents with

. the backsheet"“(features (1) and (2) can comprise the so-called
*tube" products that have components that are at least partially
wrapped in other components as opposed to being laminated together
to form a product having a sandwich-1ike construction), 3) rolled
édges (for example, the edges of the sanitary napkin could be
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napkin 20 involves foreshortening at least a portion] ¢f UVF@CTQ%q
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P which have specific levels of stiffness for control.

In addition, the sanitary napkin described herein can employ
slitted or partially siitted absorbent cores, together with curled
capillary channel fibers and other extensible components which,
together, provide a degree of extensibility (on the order of
15%-40%) to the article. This extensibility may provide better
in-use fit and comfort. In a particularly preferred alternative
embodiment, the sanitary napkin 20 is comprised of components that .
are extensible (preferably, capable of stretching), particularly
in the longitudinal direction when the sanitary napkin is worn.

In one preferred embodiment of the present. invention, the
topsheet 38 is made in accordance with U.S. Patent 4,463,045 and
ring rolled to provide it with a degree of longitudinal
extensibility. The fold lines in the corrugations of a ring

- rolled topsheet 38 run in the transverse direction so the topsheet
38 is longitudinally extensible.

The absorbent core 42 is a laminate as described above which
is slitted or partially slitted for longitudinal extensibility.
The absorbent core 42 could be s1it in the end regidns 28 and 30,

© but not in the central region 32. Other types of slit absorbent
materials are described in European Patent Application Publication

Number 0 293 208 Bl published by Lion Corporation on July 24,
1991, .

A particularly preferred extensible backsheet 40 is an
extended adhesive film known as Formula #198-388 manufactured by
the Findley Adhesives Company of Wauwatosa, Wisconsin. The
nonwoven layers 46 and 48 can be creped to provide them with




curved inward al ong the topsheet 38.
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When Pl aced pn Curved Surfaces. The first nethod of ing a san

napkisn in a curved configuration, as hoted above, general'lyﬂﬂﬁegpl”g
pl acing the conponents for the-sanitary napkin in a curved{formsuch a
trough and securing the conponents toget®er in the desirefl shape.

extensibility. The sanitary napkin 20 is preferably seat:
prevent the wicking and expulsion of liquid or liquid-containing
superabsorbent material from the napkin when it is extended.

The fastener can comprise a fastener, such as adhesive
patches that are extensible, inextensible, or some portions of the
fastener can be extensible and some inextensible. The adhesive
fastener is protected with a wrapper that provides both an
individually packéged 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 Swanspn, et al. on December 3,
1985.

| Suitable extensible absorbent articles are described in a
concurrently-filed U.S. Patent Application entitled “Stretchable
Absorbent Articles" filed in the name of Osborn, et al.

The capillary channel fibers can also be conveniently formed
into a stable sheet for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,
about 20%-30% by weight of polyester thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the capillary channel fibers and

the resulting fibrous sheet subjected to direct thermal or
through-air heating. i '

The refined curled cellulosic fibers can be conveniently
formed into a stable sheet for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester thermdplastic fibers (e.g.,
KODEL 410) can be commingled with the refined curled cellulosic

fibers and the resulting fibrous sheet subjected to through-air
heating or ultrasonic bonding.

Incorporation of thermoplastic fibers into the capillary
channel fiber layer or into the absorbent core layer, or both,
offers advantages in addition to the sheet stability noted above.
In particular, having the thermoplastic fibers present in the
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Sani tary Napkin By Hand. Figures 14 and 15 show prefefrfed curved
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edges of the article is impeded, or stopped altogether

In an alternate mode, the thermoplastic topsheet, the core
containing the thermoplastic fibers and the backsheet can all be
bonded together at or near the periphery by means of ultrasonic
bonding. In still another mode, the layer of capillary channel
fibers containing the admixed thermoplastic fibers can likewise be
bonded to the core (and also to the topsheet, if desired).
still another mode, the presence of thermoplastic fibers in the
core and/or in the layer of capillary fibers allows for spot
bonding at various points across the article, thereby providing
additional int'egrity when the article becomes wet.

The various features of the present invention are described
and claimed in the following pending U.S. Patent Applications
which wef_e filed on the same date as the present application
(serial numbers not yet assigned): U.S. Patent Application Serial
No. _07/915,202 , entitled " Absorbent Article Having
Resilient Center” filed in the name of Thomas W. Osborn, et al.;
U.S. Patent ‘Application Serial No. _07/915,201 , entitled "
Absorbent Article Fastener Pattern” filed in the name of. Robb E.

Olsen, et al.; .and, U.S. Patent Application Serial No.

07/915,134 , entitled “Method of Making Curved, Shaped
Absorbent Article” filed in the name of Letha M. Hines, et al.

In still other alternative embodiments, ‘components or regions
of the sanitary napkin may be further structurally modified by
folding, bending, corrugating, stacking of layers and affixing
layers to each other. The modifications may be made by including

one or more of the structures described in European Patent

Application Publication Nos. 0 335 252 and 0 335 253 published in
the name of Buell on October 4, 1989, in PCT Patent Application
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"Generally Thin, Flexible Sanitary Napkin Having Stiffened Center"
filed in the name of Osborn on April 28, 1992.

While several preferred sanitary napkin embodiments have been
described, numerous other sanitary napkin embodiments are
disclosed in the 1literature. These could be provided in the

. curved, shaped configuration of the present invention. Some of
such sanitary napkins are described in U.S. Patent Application
Serial No. 07/605,583 filed October 29, 1990 in the name of
Visscher, et al., U.S. Patents 5,009,653 and 4,950,264, issued to
Osborn on April 23, 1991 and August 21, 1990, respectively, U.S.
Patent 4,940,462, issued to Salerno on July 10, 1990, U.S. Patent
4,917,697 issued to Osborn, III, et al. on April 17, 1990, U.S.
Patent 4,911,701 issued to Mavinkurve on March 27, 1990, U.S.
Patent 4,900,320, issued to McCoy on February 13, 1990, U.S.

" Patent 4,687,478 issued to Van Tilburg on August 18, 1987, U.S.
Patent 4,608,047 issued to Mattingly on August 26, 1986, U.S.
Patent 4,589,876 issued to Van Tilburg on May 20, 1986, U.S.
Patent 4,285,343 issued to McNair on August 25, 1981, U.S. Patent
3,397,697 issued to Rickard on August 20, 1968, and U.S. Patent
2,787,241 issued to Clark on April 2, 1957.

The terms *panty liner" or “pantiliner" refer to absérbent
articles that are less bulky than sanitary ~napkins which are
generally worn by women between their menstrual periods. Suitable
absorbent articles in the form of pantiliners which could be
provided in the curved, shaped configuration of the present
jnvention are disclosed in U.S. Patent 4,738,676 entitled
*Pantiliner" issued to Osborn on April 19, 1988.

The term "incontinent article® refers to pads, undergarments
(pads held in place by a suspension system of same type, such as 2
belt, or the like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the like,
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61 . The conponents for the absorbent core 42 are obtaj nee- cﬁMENTSHEEr
absorbent core 42 used is the preferred | am nate descri be 1Pove of two

| ayers of cross-linked cellulose fibers 43 and 45 with ab orbe9t799'ﬂ1993
materi al particles 41 therebetween. The absorbent g4qllling naterial -

particles 41 are placed on top of the web (or portion therleof) that WTT
formthe bottom|ayer 45 of cross-linkeggcellulose fibers. Ihe

capillary channel fibers 90 are obtained. The capillary channel fibers 90
are preferabl pegavdieisandfl ahéphecutieydare Sourn dpl aud apidrl ethercivneineht bers are

t hose desi gnaﬁe‘?“loﬂ’)”%u?tva%ilga%@onfﬁr?emtt DFe fe38¢ ML L CREM G prTRdANY The
SWL73 fibers ‘conmprise a carded
the curved, shaped configuration 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

al. and Feist, et al. on January 3, 199].

The focus of the present invention is on absorbent articles
that are intended to be worn in the crotch region of the wearer’s
undergarments. However, the features 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 in the curved, shaped
configuration of the present invention are disclosed in U.S.
Patent 3,860,003 issued to Buell on January 14, 1975, and U.S.

Patent App]ication Serial No. 07/715,152 filed in the name of
Buell, et al. on June 13, 1991.

et 4. Method of Making the Absorbent Article.
A. In General.

The three-dimensional shaping of the sanitary napkin 20

involves providing the sanitary napkin with lengthwise and
transverse curvature. ' '

The concept of providing an article, such as the sanitary
napkin 20, with curvature can be thought of in the broadest sense,
as making the dimensions of one face of the article greater: than
the dimensions of the other face. For instance, if the length of
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lTeast three basic ways.

The first way of shaping the sanitary napkin 20 involves
securing at least two components together. The <components
typically have different dimensions (i.e., one is larger than the
other in at least one dimension). The components are preferably
secured together in such a way that their ends terminate at the
same point when the components are secured. This first way of
shaping the sanitary napkin generally involves securing the

components together when they are placed on a curved surface, such
as in a curved form.

The second basic way of shaping the sanitary napkin 20
involves foreshortening at 1least a portion of one of . the
components of the sanitary napkin and securing it to one of the '
ofher components. The second way requires that at least one of
the components (for example the first component) be both
extensible and contractible. 1In the second way of shaping the
sanitary napkin, the first component .is stretched, secured to the
second component, and allowed to contract. The sanitary napkin 20
formed in this manner generally curves inward along the face
nearest to the first component.

The third way of the curving the sanitary napkin 20 is by
some suitable process which results in lengthening one of the
faces of the sanitary napkin 20. This can, for example,.be done
by stretching or heating and stretching the backsheet 40 of the
sanitary napkin 20. This will result in a sanitary napkin that is
curved inward along the topsheet 38.



a lomgitudinal slit. The slit is provided in the portion of [t REPLA}
|l ayer 43 that will lie in the central .region 32 of the conpfefery
assenbl ed sanitary napkin. The slitted web aids in retainfnf
bundlke of fibers in its tufted configuration. In other enbc

sui tabl e nechani sns can be used to retain the bundle of filje
tufted configuration.

upper layer 43 of the core 42 is placedQQ1top of the bun

B. Methods Which Involve Securing the Components
When Placed on Curved Surfaces.

The first method of making 2 sanitary napkin in a curved
configuration, as noted above, generally involves placing the
components for the sanitary napkin in a curved form such as a
trough and securing the components together in the desired shape.
This can be done by hand, or by machine.

(1) Making The Sanitary Napkin By Hand.

Figures 14 and 15 show preferred curved forms for use in
making the sanitary napkin 20.

The curved form shown in Figure 14 is used for assembling the
components of the sanitary napkin 20. The form shown in Figure 14
has a length D2 of about 7 3/4 inches (about 20 cm.). When this
form is placed on a flat surface, it has a height D3 above the
plane of the flat surface of about 3 inches (about 7.5 cm.). The
form has an arc length D3 measured'along its curved inside surface
of about 10 1/4 inches (about 26 cm.).

The curved form shown in figure 15 is used for sealing the
longiiu@inal side margins 25 of the assembled sanitary napkin
components. The form shown in Figure 15 has a length D2 of about
6 inches (about 15 cm.). When this form .is placed on a flat
surface, it has a height D3fabove'the.plane of the flat surface of
about 3 1/4 inches (about 8 cm.). This form has an arc length Dg
measured along its curved inside surface of about 9 inches (about

23 cm.). The length of the seal area Dg along this arc is about 3
inches (about 7.5 cm.).

The sanitary napkin 20 is assembled by hand in the following
manner. For simplicity, the assembly is described in terms of one
possible method. The steps described below can be carried out in
many other orders. There are also numerous other ways to assemble

the sanitary napkin. A1l such alternatives are within the scope
of the present invention.
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The absorbent'gelling material particles 41 are placed on top
of the web (or portion thereof) that will form the bottom layer 45
of cross-linked cellulose fibers.

The capi]]afy channel fibers 90 are obtained. The capillary
channé1 fibers 90 are preferably substantially curled. Suitable
capillary channel fibers are those designated SW173 available from
the Eastman Chemical Company. The SW173 fibers comprise a carded
staple sliver which has been stuffer box crimped to 7.8 crimps per
inch and have an H-shaped cross-section with a channel width of 38
microns and a channel depth of 19 microns. The capillary channel
fibers are preferably 6 in. long; 0.75g. fibers are used.

Thé capillary channel fibers 90 are provided in the form of a
layer that is gathered in its center to form an oval tuft having
the dimensions described above. The longitudinal ends of the

layer of capillary channel fibers are formed into end extensions
94.

The bun of capillary channel fibers 44 is placed on top of
the absorbent gelling material 41. The bun 44 is oriented so that
the.extensions 94 from the base 74 of the same will extend along

" the longitudinal centerline L of the complete1y assembled sanitary
napkin.

The web of cross-linked cellulose fibers (or portion thereof)
that will form the upper layer 43 of the core 42 is provided with
a longitudinal slit. The slit is provided in the portion of the
upper layer 43 that will lie in the central region 32 of the
completely assembled sanitary napkin. The slitted web aids in

. retaining the tufted bundle of fibers in its tufted configuration.
In other embodiments, other suitable mechanisms can be used to
retain the bundle of fibers in its tufted configuration.



51 ate then stitched together along stitching Iines 70 suc
in FIG 7. The absorbent core/ nonwoven sheet | am natfe
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form: showmn in Figure 14. The backsheet 40 material [i
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channel fibers is pulled up through the slit to form a tuft. This
leaves the upper portion 47 of the bun 44 exposed. The extensions
94 remain in place within the absorbent core laminate on top of
the layer of absorbent gelling material 4. This forms an
absorbent core pre-a;semb1y.

The secondary topsheet 46 material is provided. The layer of
material comprising the secondary topsheet 46 is also provided
with a longitudinal slit. The secondary topsheet 46 is placed on
the body-facing side of the absorbent core pre-assembly. The
upper portion 47 of the tuft 44 of capillary channel fibers is
pulled through the slit in the secondary topsheet 46. The
nonwoven layer 48 is positioned on the garment-facing side of the

core pre-assembly. This forms the absorbent core/nonwoven sheet
" laminate 51. '

The components of the absorbent-core/nonwoven sheet laminate
51 are then stitched together along stitching lines 70 such as
those shown in FIG. 7.

The absorbent core/nonwoven sheet laminate 51 and the other
components of the sanitary napkin are then assembled in the curved
form shown in Figure 14. The backsheet 40 lhateria1 ‘is first
placed in the curved form. The two strips of construction
adhesive 68 are placed on the backsheet 40 near the longitudinal -
side edges of the backsheet material. The absorbent core/nonwoven
sheet 1laminate 51 is placed in the form on top of the
construction adhesive 68 located on the backsheet 40 material.

The topsheet 38 is sprayed with the topsheet bonding adhesive
66 on its garment-facing side 38B. Preferably, the adhesive 66 is
applied in a spiral pattern such as that shown in FIG. 13. The
topsheet 38 is shown in Figure 13 in its final cut configuration.



63 . (The topsheet 38, however, will often be in an untrifmf
partially untrimed configuration with excess nmaterial aroundft
of the topsheet 38. This excess nmaterial will typically befrg

the portions of the conponents of the sanitary napkin tha
the longitudinal side margins 25 are sealed.)

Is then placed on top of the absorbqﬁg cor e/ nonwoven she
(with the tuft 44 still protruding '

(The topsheet 38, however, will often be in an untrimmed or
partially untrimmed configuration with excess material around the
periphery of the topsheet 38. This excess material will typically
be removed after the portions of the components of the sanitary

napkin that will form the longitudinal side margins 25 are
sealed.)

The topsheet 38 is then placed on top of the absorbent
core/nonwoven sheet laminate 51 (with the tuft 44 still protruding
from the core/nonwoven sheet 1laminate 51). This forms a
pre-assembled sanitary napkin. The pre-assembled sanitary napkin
is then ready to be sealed in a curved configuration.

The pre-assembled sanitary napkin is taken out of the curved
form shown in Fig. 14. The longitudinal side margins 25 of the
pre-assembled sanitary napkin are sealed as follows.

The sanitary napkin components may be maintained in a curved
configufation in some suitable manner. Preferably, the components
are maintained in a curved configuration by using the curved form
shown in Fig. 15. The curved form shown in Fig. 15 is preferably
turned on its side edge 98. The pre-assembled sanitary napkin is
placed on the outside surface of the curved form.  The

. pre-assembled sanitary napkin is placed so the longitudinal side

margin 25 to be sealed is positioned on the side edge 98 of the
curved form as shown in Fig. 15. '

The side édge 98 of the curved form shown in Fig. 15 is

- perferably oriented approximately perpendicular to the inside
surface of the form.

This allows the seal to be formed when the longitudinal side
margins 25 of the pre-assembled sanitary napkin are placed on a
curved surface and bent out of the plane of the adjacent portions
of the topsheet 38 toward the surface of the pre-assembled
sanitary napkin that will form the body surface 20A of the
sanitary napkin when they are sealed. Specifically, . the
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pre-assenbl ed sanitary napkin. The pre-assenbl ed sanitary fngpkin T

ready to be sealed in a curved configuration. The pjfe aé%?qﬂ$ﬁ
sanitary napkin is taken out of the curved form shown in 399
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turned on its side edge 98. The pre-assenbled sanitary napkin is placed on

the outside surface of the curved form The pre-assenbl ed sanitary
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posi tioned on gihge ShfletfoGpdReet’ 38NDefoie’ Cbah PRE™ usS 1AL rkLt inb I the °-
aforementioned overlapping by foreshortening the distal edges 258
of the longitudinal side margins 25. It also provides the
sanitary napkin with cross direction curvature, and assists the
longitudinal side margins 25 in standing up.

The longitudinal side margins 25 do not have to 'be bent
inward at a 90° ang]e,'however; The longitudinal side margiﬁs 25
can be bent at any suitable angle, and still provide some of the
benefits described herein. ln other alternative embodiments, the
longitudinal side margins 25 may not be bent at all. '

The longitudinal side margins 25 are then sealed. In the
preferred process described herein, the longitudinal side margins
25 of the sanitary napk1n 20 are sealed by a heated element. The
heated element is essentially used to "iron" the longitudinal side
margins in a configuration where the distal edges 25B of the side
margins 25 are in a (preferably curved) foreshortened state.

The heated element can be any suitable type of heating

device, such as a heated plate, a bar sealer, a spatula type
sealer, etc.

In other embodiments of this process, the longitudinaI'sidé '
margins 25 can-be sealed in a curved configuration in alternative
manners. Any method of maintaining the longitudinal side margins
25 in a configuration with the distal edges 25B of the same in a
foreshortened condition can be used. Such methods include, but
are not limited to crimping the longitudinal side margins 25, as

well as affixing a piece of tape to the longitudinal side margins
25 can be used.
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mar gi‘ns 25 of the pre-assenbl ed ‘sanitary napkin are pl ace
surface and bent out of the plane of the adjacent portions
38 toward the surface of the pre-assenbled sanitary napkin
t he body surface 20A of the sanitary népkin when ‘they are

This allows the seal to be formed when the | pngit

Specifically, tine effect of sealing the longitudinal side margins 25 in

such a manner is that a multiplicity of very small areas or
portions along the longitudinal side margins 25 of the sanitary
napkin overlap before the longitudinal side margins 25 are sealed
(i.e., it creates many barely visible mini-tucks). This provides
the longitudinal side margins 25 (and, thus, the sanitary napkin
20) with curvature. '

It is also within the scope of the present invention for the
seal to be formed when the longitudinal side margin 25 of the
pre-assembled sanitary napkin is placed in or on some other
surface. For instance, the sanitary napkin could be assembled and
sealed in a single form.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of the sanitary
napkin (or other portions of the components), and cutting the
excess material outboard of the perimeter seal can be performed 1n
any suitable manner.

For instance, the remainder of the perimeter of the sanitary
napkin can be sealed while the sanitary napkin is in a curved
configuration. Alternatively, the remainder of the perimeter
could be sealed when the pre-assembled sanitary napkin is in a
less curved configuration, or even a flattened configuration to
form a more gradually curved product and/or a product having
differential curvature. (For example, the end regions 28 and 30
could be flattened and sealed to provide end regions that are less
curved than the central region 32.)

(2) Making The Sanitary Napkin By Machine.

Figure 16 shows an apparatus 100 that can be used to make the
sanitary napkin of the present invention.

The apparatus 100 comprises the following basic components:
a frame 102, a curved forming shoe 104 slidably mounted on the
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| ongi t udi nal side margins 25 out of the plane of the topshe bef ore
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still provide sone of the benefits described herein. In other alternative

enbodi ments, the |ongitudinal side margins 25 may not be bent at all.
The curved forming shoe 104 serves as the curved form when

the sanitary napkin is ‘made on the apparatus 100. The curved
forming shoe 104 is perferably prbvided with a recessed center
portion 110, a plurality of vacuum holes 112, and a pair of
silicone rubber inserts 114 on each side. A conventional vacuum
source (not shown) is connected to the vacuum holes 112 on the
curved forming shoe 104.

- The untrimmed components of the sanitary napkin 20 are placed
upside down on the curved forming shoe 104 (with the portions of
the components that will form the hump 72 in the recessed center
portion 110). The recessed center portion 110 provides a space for
the center portion of the sanitary napkin provided with the
capillary channel fiber bun to fit into when the sanitary napkin
goes through the process of the present invention.

The vacuum holes 112 provide passageways for air to pass
_through when the vacuum is turned on. The vacuum source draws a
vacuum through the vacuum holes 112. The vacuum is applied when
the untrimmed sanitary napkin is placed on the curved forming shoe
104. The vacuum holds the untrimmed sanitary napkin in place
during the sealing operation.

The curved forming shoe 104 slides with the untrimmed
sanitary napkin thereon in the direction of the arrow in Fig. 16
between the plungers 106 and 108.

The plungers 106 and 108 perferably comprise pneumatic
cylinders 116 and 118, heated sealing elements 120, strip heaters
122, and insulated element mounting blocks 124. The heated
sealing elements 120 preferably have plasma coated faces that will
come into contact with the sanitary napkin.
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anvil against which the force exerted by the plungers 106 and 108
is applied.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of the sanitary
napkin, and cutting the excess material outboard of the perimeter
seal can be performed in any suitable manner.

C. Alternative Method -- Foreshortening One'or More
Components of the Sanitary Napkin.

The'second basic way of providing the sanitary napkin with
curvature is by foreshortening one or more of the components of
‘the sanitary napkin.

This method can be carried out in a number of ways. The
preferred embodiment of this method involves constructing the
sanitary napkin flat. One one or more of the components (such as -
the 'topsheet 38) is stretched and secured to an -underlying
component or components (such as the backsheet 40). ~The stretched
component is allowed to retract. This foreshortens the stretched
éomponent and generally causes the sanitary napkin to curve inward

along the surface of the sanitary napkin that is nearest the
foreshortened component.

(It is possible in other embodiments, however, that the
sanitary napkin might curve ‘inward along the surface that is
farther away from the foreshortened component. The direction of
curvature of the sanitary napkin depends on the characteristics of
tﬁe other components of the sanitary napkin. For instance, if a
soft, thick, and flexible mateérial is placed on the outside



wel |l .as affixing a biece of tape to the |ongitudinal side

used.

sealing the | ongitudinal side margins 25 in such a manner
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multiplicity of very small areas or portions along the | ongi

mar gi ns 25 of the sanitary napki n overlap before the | ongi
margins 25 are sealed (i.e., it creates émny barely visib
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napki n

sanitary napkin curve inward along the surface that is farther
away from the foreshortened component.)

For simplicity, the following description of this process
will be described in terms of one preferred embodiment of the
process in which the topsheet 38 comprises the component that is
stretched and attached to the other components of the sanitary
napkin.

The topsheet 38 material used in this process should have
some elasticity. (That is, the topsheet material should be capable
of extending and retracting.) The topsheet 38 material can
comprise many of the materials described above. Preferably, the

~ topsheet comprises one of the preferred formed films described

above.

The permanent curvature and shape of the sanitary napkin is
maintained as a result of the application of the topsheet 38 in a
way such that there is less topsheet material (square area) than
the dimensions of the backsheet 40. The pad curves upward to
relieve the tension in the topsheet. The attachment of the
stretched topsheet 38 to the .other components can be thought of
somewhat 1ike the stringing of an archer’s bow.

The topsheet 38 material preferably has relatively small
amounts of extension and recovery properties. The topsheet 38
material should preferably not extend appreciably under the forces

-associated with wearing the sanitary napkin. This will ensure

that the curvature is permanent throughout use. Otherwise (if the
topsheet 38 was able to extend appreciably during wear), the
extension of the topsheet 38 would cause the sanitary napkin 20 to

flatten out and lose. its curvature

The topsheet 38 should have sufficient elastic ‘recovery
properties so that if the end regions 28 and 30 are pushed
downward to flatten the sanitary napkin during wear, after the




. . Rt
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i nvention for the seal to be formed when the longitudinal dide margin 25 o
the pre-assenbled sanitary napkin is placed in or on on@ 7006E 1998
surface. For instance, the sanitary napkin could be assenbljeq_and seal ed i
a single form The subsequent steps of the assenbly ¢f the sanitary
napki n, such as sealing the remai nder o69the perineter of the-sanitlary

napkin (or other portions of the conponents), and cutting the excess .
materi al ofarsesirer dhetend pegionst e §@Bﬂve€an‘?'ﬁeeb‘ér"f"@ﬁ%ﬂ%ﬁupa‘ﬁ?dsui tabl e

manner . to sp'F%? imﬂtaﬂfetotmweﬁiﬁigﬁdﬁ pofsit tomsper Asretter pebduche sanitary
napki n can be sea |

.ed e, the sanitar I8 1SN c _
confi guratT?ﬁ?."ersAl‘?ér\égmevgv ,ng @gée iq:r éﬁ&%ﬁ@gﬁnd 3"" Pﬁde H{\e‘-'rglﬁltna\*‘a:tter coul d be
seal ed whewithhthebedys sdtijiscdll wammroxtyntn &k the stapsheel materdal bed

configurat {0R, aRd drépsatAef erdub®edh CatI SUMAThRInkOintimate contact
with the underlying components throughout use as well.

_ The topsheet 38 material may be stretched uniformly along its
length in the process of the present invention. That is, all
portions of the topsheet 38 may be stretched the same amount.

Preférab'ly, however, the topsheet 38 material is
differentially stretched. The term "differentially stretched”", as
used herein, refers to a process in which some portions of a
component (such as the topsheet) -are stretched more than other
portions of the componént.

Fig. 19 shows that in a preferred process of making the
sanitary napkin 20, the topsheet 38 is stretched longitudinally
more in those portions that will lie in the central region 32 and

in the longitudinal side regions 36 of the completely assembled
" sanitary napkin 20.

This is done prior to <_:omp’|ete1y bonding the topsheet 38 to
the backsheet 40. The differential stretching of the central
region and the longitudinal side regions of the topsheet is
"achieved by first stretching the entire topsheet 38. The topsheet
38 is then secured to the backsheet 40 along the longitudinal side

margins 25, but not elsewhere. After securing the longitudinal
side margins' of the topsheet 38 and backsheet 40, the topsheet 38
is allowed to relax. This removes the tension from the remaining .
portions of the topsheet 38. The topsheet 38 is then bonded to
the backsheet 40 around the remainder of the perimeter of the
saﬁitary napkin.



forma nore gradually curved product and/or a product havi
(For exanple, the end regions 28 and 30 could
sealed to provide end regions that are | ess curved than t

curvature.

32.) .

Figure 16 shows an apparatus 100 that can be used to nakefthe
napki n of the present invention. 70rhe appar atus 100

foll owi ng basic co nept.s... a ffa a curved .form ng. shoe
sl'i dably mount ed Ozgfhgma%tage I:f gglejcQ%Ve'ly ensioning porg\ons of the

(2) Making The Sanitary Napkin By

topsheet 38 is that it can be used to create preferred types of
curvature. Stretching the portion of the topsheet 38 more in the
central region 32 and the longitudinal side regions 36 of the
sanitary napkin will produce greater curvature in these regions.
This may be desirable to avoid making the end regions of the
product tend to roll up. It also may be desirable for shaping the

sanitary napkin to the configuration of the body for better
product fit.

The topsheet 38 need only be stretched a relatively small
amount of its unstretched lehgth (for exampie, 1 or 2% to about
13%, or more preferably, 5 - 10% of its unstretched length) to
impart curvature to the sanitary napkin 20. In other embodiments,
it could be stretched more or less.

There are numerous alternative variations of all of the
various processes of the present invention. These inc]ude, but
are not limited to the following. A1l such alternatives are
within the scope of the present invention. .

The sanitary napkin could be provided with curvature by
stretching other components of the sanitary napkin 20. The other
components that can be stretched can also include, but are not
limited to the secondary topsheet, and virtually an&r other
component of the sanitary napkin. That is,.provided that this
other component or components are extensible and contractible.
Thus, the capillary channel fiber bun 44 could not typically be
stretched to provide the sanitary napkin with curvature.

To provide the desired direction of curvature, the
z-direction location of the stretched component, as well as
characteristics, such as the flexibility of the adjacent
components must be taken into consideration in choosing the

- component to be stretched.

ri ses the



66 _ frame 102, and a pair of plungers 106 and 108. The c
apparatus 100 are exam ned in greater detail bel ow.

form ng shoe 104 serves as the curved formwhen the san
made on the apparatus 100. The curved form ng shoe 104 {i ]
provided with a recessed center portion 110,  a plurality|of vacuum hol'€
112, and a pair of silicone rubber inserts 114 on each side. %
conventional vacuum source (not shown) 7% connected to the vacuum holes 1

on the curved e t el o
Sani tary napki TRE LA eéﬁ'fhgcé'oﬁwﬁonent ) SRethEAATRY GRERANCRES B

down qn the cuarved horn1ng shoe 104

(wWith the ﬂBFﬂqdoF& the '%aﬁés'l"(? éﬁt Ehec‘ﬁaﬁ"\M‘?‘lerF Asnfe sy iRedRbO¥e. n t he

recessed cqgnt @ternative embodiments, the stretched component{s) can be
joined to some component or components other than the backsheet
40. The only requirement for such other component(s) is that it
be stretched Yess than the stretched component.

Further, the components may be joined together at locations
"other than their perimeters and still provide the sanitary napkin
20 with curvature. The components will typically have to be
joined at at least two places to impart curvature to the sanitary
napkin. These two places should be selected so that they are
Jocated at places other than at the intersection of the
longitudinal and transverse centerlines. ‘

In alternative embodiments, the component of the sanitary
napkin that is stretched does not have to comprise a layer (or
portion of a layer) that extends the full dimensions of - the
sanitary napkin to nearly the full dimensions of the sanitary
napkin. For examp1e,' the component that is stretched need
comprise only a strip of material that is stretched and secured
which provides the sanitary napkin with curvature. Preferably,
conventional elastic strands are not used solely for this purpose
for the reasons discussed above.

The processes described- above could be used to provide the

* sanitary napkin with lateral curvature. This lateral curvature

" could be instead of, or in addition to, the longitudinal curvature
provided by the process described above.

In other embodiments, some of the techniques described in P&G
U.K. Patent Application 2 168 253A published in the name of Baird,
et al. on June 16, 1986 and in U.S. Patent Application Serial No.
07/882,738 filed in the name of Taylor, et 2al. on May 14, 1992
could be used in the construction of the sanitary napkin.
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COHTHI Se pneuttat wearer’s body which can provide opportunities for menses fluid
leakage. In addition to the consumer drawbacks of separate
elastic members, these materials add cost and comp1ex1ty to
manufacturing these types of pads.

By using the elastomeric properties of one of the components
of the absorbent article, almost any absorbent article which is
made today can be made using this technique. It is believed that
this technique will result in a smooth, curved absorbent article
which ideally fits the wearer’s body more closely and more
comfortably than flat absorbent articles or absorbent articles
that rely on elastic members to create curvature. Absorbent
articles that fit the wearer’s body closely and comfortably
provide better protection from soiling.

In other embodiments, however, the stretchiﬁg could be used
to create rugosities in the sanitary napkin, if desired. These

rugosities could be created instead of, or in addition to
curvature.

In still other embodiments (or all the processes described
herein), the sanitary napkin 20 could also be provided with

optional elastics. These elastics could be applied in any manner
known in the art. '

D. Alternative Method -- Lengthening One of More
- Components of the Sanitary Napkin.

The third way, noted above, of the curving the sanitary
napkin 20 is by some suitable process which results in lengthening
one of the faces of the sanitary napkin 20.



cyli-nders 116 and 118, heated sealing el enents 120, strip
and insulated elenent nounting blocks 124, The he
el enents 120 preferably have plasma coated faces that wl
contact with the sanitary napkih.

.67 When the form ng shoe 104 is between the plungers
pl ungers are activated so that they nnvg;inmard (in the ¢
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direction) to the f n 04. Th ted sea qgle!.ggnts 120
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of the sanitary napkln 20, or by heating and stretching the

backsheet 40.

The stretching in such a process could be carried

out on a

flat pre-assembled sanitary napkin that is bonded at places other

than the longitudinal side margins. The pre-assembled
napkin could be placed in or against a curved form.. The

sanitary
backsheet

40 can be stretched for the pre-assembled sanitary napkin to
assume the configuration of the curved form. The longitudinal

side margins (or some other - suitable portions)

of the

pre-assembled sanitary napkin are then sealed while the
pre-assembled sanitary napkin is in a curved configuration. This

will result in a sanitary napkin that is curved inward
topsheet 38.

along the

In alternative embodiments, some component or components
other than the backsheet (or in addition to the backsheet 40)

could be extended.

The general principles discussed above relating to

‘alternative variations of the above processes

such as

foreshortening components of the sanitary napkin to create

curvature (e.g., using the technique to create cross
curvature) can also be applied to_a];ernative processes
lengthening of components to create curvature.

direction
that use

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.



the excess material outboard of the peri meter seal can’ b’e
sui tabl e manner. C. Alternative Method --

or More Conponents of th&4Sanitary Napkl n.
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skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention. It is therefore intended to cover in the appended
claims all such changes and modifications that are within the
scope of this invention.




This nethod can be carried out in a nunber of ways. The
enbodi nrent~of thi s net hod invol ves constructing the sanitfar
One one or n@mﬁgg&ﬁ&ngwgﬁ ggents (such as the topsheet! 3
and .secured t -conponent or conponents (su--
backsheet 40) umm conponent is allowed to retract.
foreshortens

conponent angs general |y Causes
napkin to curve |nmard along the surface of the sanitary napkin tha

nearest the foreshortened conponentg|AlMS (It is possible in other
enbodi nents, however, that the sanitary napkin mght curve inward

along the surface that 1is farther away fromthe foreshortened conponent.
The directi dm oA curwedvabsarbent améckenisaid \absorhent ayighe shawing he

characteristics pQfy oft h&ang@fnaqomﬁm n@f inlaebéﬁlﬂ' hewonams@n For
i nstance, if a soft, thi % p erlal g %p E e
out si de strands 1n its long1tud na marglns, sorben
article having a longitudinal centerline, a transverse
- centerline, two longitudinal side edges and two transverse
end edges, a body surface and a garment surface, said

absorbent article comprising:

Was#:,;;gh;-

t he

a curved liquid pervious topsheet;

a curved liquid impervious backsheet joined to said topsheet
by a securement mechanism; and

an absorbent core positioned between said topsheet and said
backsheet,

wherein said securement mechanism comprises at least a first
portion located on one side of one of said centerlines, a
second portion located on the other side of said centerline,
and said securement mechanism holds said topsheet and
backsheet in a curved configuration.

2. A curved absorbent article according to Claim 1 wherein when
said garment surface of said absorbent article is placed on a
planar surface, said transverse end edges of said absorbent
article are spaced above said plan;r surface.

" 3. The curved absorbent article of Claim 2 wherein said

longitudinal side edges of said absorbent article are also
spaced above said planar surface.

4. The curved. absorbent article of Claim 1 wherein when said
garment surface of said absorbent article is placed on a
planar surface, said first and second portions of said
securement mechanism are spaced above said planar surface.

+ ¢ L M s o
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sanitary napkin c the surface that is fartf
t he foreshortened mﬂm Hi‘ ng For. sinmplicity, the/f ol
description of thi e [ [

of

the foreshortened  conponent, this co

described in terns of

The curved absorbent article of Claim 4 wherewn
securement mechanism has a curved configuration.

The curved absorbent article of Claim 5 wherein. said

securement mechanism is continuous from said first portion to
said second portion.

The curved absorbent article of Claims 1 or 6 having two
longitudinal side margins wherein said securement mechanism
is located in said longitudinal side margins.

A curved absorbent -article free of elastic strands, said
absorbent article having a longitudinal centerline, a
transverse centerline, two longitudinal side edges and two

transverse end edges, a body surface and a garment surface,
said absorbent article comprising:

a curved liquid pervious topsheet;

LY

a curved liquid impervious backsheet Jo1ned to said topsheet
by a securement mechanism; and

an absorbent core positioned between said topsheet and said
backsheet,

wherein said securement mechanism comprises at least a first
portion located on one. side of one of said centerlines, a
second portion lo;ated on the other side of said centerline,
and said securement mechanism holds said topsheet and
backsheet in a curved configuration.

A curved absorbent article having two longitudinal side edges
and two transverse end edges, two longitudinal side margins
along said longitudinal side edges, a body surface and a
garment surface, said absorbent article comprising:

This Sheet Has Been Replaced




The {opsheet 38 material used
(That is, the topsheet materi al sq% lmmﬂﬁ ﬁﬁﬂ bIe

retracting.) The topsheet 38

materi al s descri bed above. Preferd

preferred fornmed filns described a e per mangnt cﬂrl/acmrm
shape of the sanitary napkin is nalntalned as a result of ‘tie application
of the topsheet 38 in a way such that t e is |l ess topsheet nater

d have sope elast|C|ty
ext ench

lacorrprl se n MENT SHEET ]
eet conpr}i §es one of TT

|

(square area) tRapiduie pliri®ols eogsheét he h acksheet 40. The- pa.dwe_rs__m_g
upward to relieve the tension in the topsheet. The attachnent o
stretched topsheet 38 to the other conponents can be thought of sonewhat

li ke the stringiandiq@idinimperyiouss boeksheet joinephetor gadthedopshest nat eri al

preferably hasyeh &l 3hboNG! 4id SToAGltudinal side margms by a longitudinal
side margin seal; and

an absorbent core positioned between said topsheet and said
backsheet,

wherein said longitudinal side margins of said absorbent
article each have a proximal edge and a distal edge, and said
longitudinal side margins are sealed by said longitudinal
side margin seals so that the distal edges of said
longitudinal side margins are foreshortened.

10. The curved absorbent articie of Claim 9 wherein said
longitudinal side margins of said absorbent article are bent
toward the longitudinal centerline of the absorbent article.

11. A curved absorbent article according to Claim 10 wherein when
said garment surface of said absorbent article is placed on a
planar surface, said transverse end edges of said absorbent
article are spaced above said planar_surface.

12. The curved absorbent article of Claim 11 wherein said

Tongitudinal side edges of said absorbent art1c1e are also
spaced above said plane.

13. A curved absorbent article having a longitudinal centerline,
a transverse centerline, a length, a width, two longitudinal
side edges and two transverse end edges, a Viquid pervious

body surface and a liquid impervious garment surface, said
absorbent article comprising:

a first elastically extensibIe component that extends at
least about 1/2 the width of said absorbent article, said

first component comprising a first portion and a second
portion; and

B —
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amounts of extension and recovery properties. The—tops e%ﬂﬂﬂefr
shoul d preferably not extend apprecnﬁ@buwgﬂgg&mk_ b LT CES fasSTTHs
wearing the sanitary napkin. Thi s 1' t th urdzt#re IS
per manent throughout use. O herw se 'v_rl mlrmE t 38 was
appreciably during wear), the exte psheet

the sanitary napkin 20 to flatten out and |lose its curvature.
t opsheet 38 shoul d have sufficient elas&#c recovery properti
the end regions 28 and 30 are pushed downward to flatten the sanitar
napkin during weah, sgédndr cbiidnent that is less extensible than said first

component ;

wherein said first component 1is Jjoined to said second
component so that said first portion of said first component
ijs in an elastically contracted condition such that said
first component exerts forces on said second component that
bend said second component into a curved configuration,

wherein said first portion is elastically contracted more
than said second portion. '

14. The curved absorbent article of Claim 13 wherein said first
component comprises a liquid pervious topsheet.

15. The curved absorbent article of Claim 14 wherein said second
component comprises a liquid impervious backsheet.

16. The curved absorbent article of Claim 15 wherein an absorbent
core is positioned between said topsheet and said backsheet.

17. The curved absorbent article of Claim 13 wherein said first
-component has a central region disposed between two end
regions and a pair of longitudinal side margins, and said
first portion comprises at least a portion of said central

region and at least a portion of said longitudinal side
margins of said first component .

18. A curved absorbent article having a longitudinal centerline,
a transverse centerline, a length, a width, two longitudinal
side edges and two transverse end edges, a liquid pervious

body surface and a liquid impervious garment surface, said
absorbent article comprising:.

a first extensible component; and

N




69 forces on the end regions are renmoved, the end region WHMCEM
spring back up to their original positions. As the produc

shape during use |'Ith:si$héep3as@|cﬁﬁvlﬁ‘ﬁ‘é pad in contact with tjh

al so-i nportant that mat eri al. be soft and dr
that it maintains | with the underlying c
t hr oughout use as

e topsheet 38 materi al
uniformy along its Iength in the proced9 of the present
is, all portions of the topsheet 38 may be stretched the sane anDunt

Pr ef erably, howevenond cumpenentt jpitedeto sadd firsmtcompenent,is differentially
stretched. The term"differentially stretched", as
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wherein said first component has been extended so that said
second component is bent into a curved configuration.

19. The curved absorbent article of Claim 18 wherein said first
component comprises a 1iquid impervious backsheet.

.20. The curved absorbent article of Claim 19 wherein said second
component comprises a 1iquid pervious topsheet.

21. The ctuirved absorbent article of Claim 20 wherein an absorbent
core is positioned between said topsheet and said backsheet.

22. The absorbent article of Claims 1 or 13 wherein said
absorbent core comprises a laminate comprising at least one
layer of absorbent gelling material disposed between at least
two layers of cross-linked cellulose fibers.

23. The absorbent article of Claim 22 wherein said absorbent core
has a body-facing side and a garment-facing side, and said
absorbent  article additionally comprises a liquid
acquisition/distribution component, at least a portion of
said acquisition/distribution . component overlies the
body-facing side of said absorbent core.

24. The absorbent article of Claim 22 wherein said absorbent core
has a body side and a garment side, and said absorbent
article additionally comprises a batt of capillary channel
fibers, said batt of capillary channel fibers being comprised
of a lower portion and an upper portion wherein at least
parts of the lower portion are slipped in between the layers

 of the ab;orbent core and the upper portion of said batt is

gathered into a tuft that protrudes from the body side of
said absorbent core. :

I
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: . REPLACEMENT SHEET
used. herein, refers to a process in which sonme portions of :
(such as the topHiicshed HayReesReplaitadhed nore t han ot her porti t
conponent . hat in a preferred processjo [ _
sanitary napkin 2 38 is stretched | ongitudi falfly oopre in
t hose portions th l'e’in the central '

region 32 and in the
| ongi tudi nal side reglons 36 of the congloetel y assenbl ed s

20. Thi gegi s rdor el t he. t opsheet, 38 t he
backsheet 40. 2 gggr]ﬂ‘%isgf%erﬁ‘tt tic e[lpgté‘, 'ﬁgﬁof"gfheg naG g? yers 0f 6ﬁ"glnd t he
| ongi t udi nal si deabe@nb@nb coretdre stdtchedbttogethenchi eved by first stretching
the entire topsheet 38. The topsheet 38 is then secured to the backsheet

40 al ong the ngit udi hal . side rgin t pot el sewhere Aft er
securi ng t he %ghgﬂ‘ﬁd??ﬁ.ﬂrbe’éﬁ c?é"‘h‘énlr%gi s%?"’l‘hg%t('f erRd; s3ad a{iﬁeﬁéck%heet
40, the topsheet 3&idiabsarbentecbreoarecktidchéditogetivarves the tension fromthe
remai ni ng

27. A curved sanitary napkin for wearing in the crotch region of
a pair of panties, said sanitary napkin having a body surface
and a garment surface, a Jlongitudinal centerline, a
transverse centerline, two longitudinal side edges, two
transverse end edges, a longitudinal side margin along said
longitudinal side edges, and a central region disposed
between said end regions, said sanitary napkin comprising:

a liquid pervious topsheet;

a 1iquid impervious backsheet Jjoined to said topsheet at

least along said longitudinal side margins by longxtud1na1
side margin seals;

an absorbent core positioned between said topsheet and said

backsheet, said absorbent core having a body-facing side and
a garment-facing side;

a liquid acquisition/distribution component, wherein at least
a portion of said acquisition/distribution component overlies
the body-facing side of said absorbent core, said
acquisition/distribution component providing said 'sanitary

napkin with a long1tudma'lly oriented medial hump on said
body surface; and

an adhesive fastener on the garment surface of said sanitary
napkin for fastening said Sanitary napkin to the crotch
region of the wearer’s panties, said adhesive fastener
comprising four zones of adhesive arranged in a configuration

of the letter "X" without adhesive in the portion that would
form the center of the letter X.

) L




portions of the topsheet 38. The topsheet 38 is then bonded.tQ _the

backsheet .40 around the renai nder of ththis[Sﬁé’etmtBeéanfﬂadche SHEPU\@EM
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70 The advantage of selectively rtio S—e+ E BHEQF
topsheet 38 is that it can be used to cr ty S Oféf ature
Stretching the portion of the topsheet 3 centjr (s

and
t he [ongitudinal side regions 36 of the sanitary napkln wii | oduce

greater curvature in these reglons Thi gqmay be desirable fto avoi d making
the end regzl, ons_of

e
8. The absorbent article of Claim 27 wherein said absorbent core
comprises a laminate comprising at least one layer of

absorbent. gelling material disposed between at least two
layers of cross-linked cellulose fibers.

29. A curved sanitary napkin for wearing in the crotch region of
a pair of panties, said sanitary napkin having a body surface
and a garment surface, a longitudinal centerline, a
transverse center1ine,' two 1longitudinal side edges, two
t#ansverse end edges, a longitudinal side margin along each
of said longitudinal side edges, four corner regions, a first
end region, a second end region, said end regions each
extending from each transverse end edge part of the way
toward said transverse centerline, each end region comprising
two corner regions, and a central region disposed between
said end regions, said sanitary napkin comprising:

a liquid pervious topsheet having caﬁi11aries provided
therein;

a liquid impervious backsheet joined to said topsheet at

least along said longitudinal side margins by longitudinal
side margin seals;

an absorbent core positioned between said topsheet and said
backsheet, said absorbent core having a body-facing side and -
a garment-facing side, said absorbent core comprising a
laminate comprising'at least one layer of absorbent gelling
material disposed between at least two layers of cross-linked
cellulose fibers, said layers of cross-linked cellulose
fibers of said absorbent core having a first density and

being comprised of a p\qra1ity of fibers with inter-fiber
capillary spaces;

a liquid acquis%tion/distribution component having a second
density lower than said first density, and being a batt
comprised of a plurality of capillary channel fibers with
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product tend to roll up. It also may be desirable for shapin

napki n to the conf TigeShattHasBeewReplabesd body for better product ffit

t opsheet 38 need onl I a relatively small anmountfo '
unstretched | ength : or 2% to about 13% or
5 - 10%of its unst | t to inpart curvature to the™saql

napkin 20. In other enbodinents, it could be stretched nor
There are nunerous alternative vari ions of all of

processes of the pitepeffbernyailisHy. spddedSend Rxteriar PAHi13E

the follow ng.

Q@Enqél?h

éﬁl %%ch | ternatLyes,, are within the sco o)

present invention®® S31d° fijRers, t53/ n&lﬂ?i'ﬁ CGE?‘H‘SBE‘WS\‘RG@B“%Wh
curvature by stretasiponentotdesprisingodeitveropottionsandt an yupperkipor@ida The
other conponents Jif@eifaft NRast TArENSr 480 MR pBAL1SHCardUWniBh&s ]!

between the layers of the absorbent core and the upper
portion of said batt is gathered into a tuft that protrudes
from the body-facing side of said absorbent core, said
acquisition/distribution component providing said sanitary
napkin with a resilient longitudinally-oriented medial hump
on said body surface, said absorbent . article having a
capillary gradient wherein said capillaries in said topsheet
have a greater capillary size than the size of the capillary
channels on said capillary channel fibers comprising said
acquisition/distribution component, and said capillary

‘channels on the fibers comprising  said

acquisition/distribution component have capillary spaces that

are larger than those of. layers of cross-linked cellulose
fibers in said. absorbent core;

said hump having a base, and said sanitary napkin having a
central region in which said hump is located and longitudinal
side regions outboard of the base of said hump, said
longitudinal side regions being more flexible than said
central region, wherein said sanitary napkin is provided with

‘at least one bending axis in each of said longitudinal side

regions laterally outboard of the base of said hump, wherein
parts of each of ‘said longitudinal side regions are located
laterally outboard of said bending axis, and at least a
portion of those parts of each of said longitudinal side
regions located laterally outboard of said bending axis is
predisposed to bend upwérd when said sanitary napkin is
subjected to laterally inwardly-oriented compressive forces;

an adhesive fastener_bn the garment surface of said sanitary
napkin for fastening said sanitary napkin to the crotch
region of the wearer’s panties, said adhesive fastener
comprising four zones of adhesive arranged in a configuration

N O
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limted to the secondary topsheet, and V|rtual

sanitary napkin. That is provided that T '
are extensible and contractible. Thus, the
could not typically be stretched to prOV|d

curvature. To provide the desired dlrectlon
z- dlrectlon | ocation of the stretched conponent, as mell
characteristics, such as the flexi®@3lity of the

nust be taken i nt gr Cgas AGERAt 10Nl thokl A8RENTe LI 1ROTBRPORAL thit heugt et ched:
. form the center of the letter X wherein said garment surface
of said sanitary napkin is capable of separating from the
wearer’'s panties in the central region of the sanitary napkin

while said end regions of said sanitary napkin remain
attached to the wearer’s panties;

wherein said sanitary napkin is curved such that when said
garment surface of said sanitary napkin is placed on a planar
surface, said transverse end edges and said longitudinal side

edges of said sanitary napkin are spaced above said planar
surface; and ' '

wherein said sanitary napkin is provided with hump/end region
bending axes located at the base of said hump or
longitudinally outboard of the base of said hump, and said
end regions are more flexible than said central region, and
said end regions can bend about hump/end region axes.
30. A curved sanitary napkin for wearing in the crotch region of
a pair of panties, said sanitary napkin having a body surface

and a garment surface, a longitudinal centerline, a
transverse centerline, two longitudinal side “edges, two
transverse end edges, four corner regions, a first end
region, a second end region, said end regions each extending
from each transverse end edge part of the way toward said
transverse centerline, each end region comprising two corner
regions, and a central region disposed between two end
regions, said sanitary napkin comprising: |

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

an absorbent core positioned between said topsheet and said
backsheet, said absorbent core having a body-facing side and
a garment-facing side, said absorbent core comprising a
plurality of fibers with inter-fiber capillary spaces, and

having a first density;
-
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enbodi nents, the st t(s) can be joined to sofre conp
conponents ot her -th 40. The only requir egert @dﬁog
conmponent (s) is that d | ess than the stretgthéd conpo
Further, the conponents nay be JOIned toget her at | ocatifons oth
their perineters and still provide the $dnitary napkin 20w
The conponents wll typically have to be joined at at |east Twe

to inpart curvatu Y fql S.S be
sel ected so that e{/ggir'rﬁrzaﬁptkgﬁ f;{}i‘i?éﬂi Q:omg ﬂ X\P]Qh?@%ﬁe ﬂ%t'ﬂ{glrge

i ntersection of Sﬂﬁé‘-t%rfg'ﬂ"uﬁienafwanﬁp'tsﬁ&h‘sﬂﬁePge centerlines. I'n
alternative enbodi nents, the conmponent of the sanitary

backsheet 40 at their i ter &ddescrlbed above. In altg

Kcr1 ot 1

(a) a liquid acquisition/distribdtion component having
a second ‘density lower than said first density, at
least a portion of said acquisition/distribution
component overlies the body-facing side of said
absorbent core, sajd acquisition/distribution
component providing said sanitary hapkin with a
resilient longitudinally-oriented medial hump on
said body surface;

(b) a liquid acquisition/distribution component that
provides said sanitary napkin with 2a tapi]]ary
gradient wherein said topsheet has a plurality of
capillaries therein, said liquid
acquisition/distribution component comprises at
least one structure with capillaries, and said
capillaries in said topsheet have a greater
capillary size than the size of the capillaries of
said acquisition/distribution component, and said
capi]1arie$_ of acquisition/distributibn component
are larger than those of said absorbent core;

(c) a longitudinally-oriented medial hump on said body
surface in said central region, said hump having a

- base, -and longitudinal side regions outboard of the
base of said hump, said longitudinal side regions
being more flexible than said central region,
wherein said absorbent article is provided with at
least one bending axis in each of said longitudinal
side regions laterally outboard of the base of said
hump, wherein parts of each of said longitudinal
side regions are located laterally outboard of said
bending axis, and at least a porfion of those parts
of each of said longitudinal side regions located
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a layer) that exhisfhtstHas BeenfRepliced di nensi ons of the sapi

nearly the full di
conponent that g
I'C

is stretched and secur

Preferably, conventional elastic stran%s5 are not used soO
pur pose for the reasons di scussed above.

eed conprise only a strjfi

H sani tary napkin. For
ovi des the sanitary napkin wt

e

fary_napki

7 act

mat er i

The processes descri

tha

above coul d be used to Yatewdldg t betboaedi toefr y sRaghkibending) laxtier als curvature.

This lateral curvature : Iy QST ' ddiigd op,dts he
| ongi tudi nal curvature ""%?t%ég‘g 69 tlﬁggpgfgwam ﬁ‘er'f?‘ gﬁadd E‘%r.h‘?ar}
ot her enbodi ments, sonehagkin g suliasted dd datenl hedinwardgeprignked pat ent

cess descri apove.

In

Application 2 168 253A dumbréssiied forcédte nane of Baird, et al. on June 16,

1986 and in U S. Paten
nanme of Taylor, et al.
of the sanitary napld)n

(e)

(f)

t Application Serial No. 07/882,738 filed in the

on May 14, 1992 could be used in the construction

.a fastener on the garment surface of said sanitary

napkin for fastening said sanitary napkin to the

crotch region of the wearer’s panties, said
fastener comprising at least two zones of fastener

- material, wherein said zones of fastener material

are located only in the end regions of the sanitary
napkin and said garment surface of said sanitary
napkin is capabie of separating from the wearer’s
panties in the central region of the sanitary
napkin while said end regions of said sanitary
napkin remain attached to the wearer’s panties;

wherein said sanitary napkin is curved such that

when said garment surface of said sanitary nipkin
is placed on a planar surface, said end edges and
said longitudinal side edges of said sanitéry
napkin are spaced above said planar surface; and

wherein said end regions are more flexible than
said central region, and said end regions can bend
about hump/end region axes located at the base of

said hump or longitudinally outboard of the base of
said hump.
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72 . FElastic nmenbers (used in sone sanitary pads to provi dQEﬁE@.-_
may not be confortable or perceived as confortable by CONS g o S

creating gaps between the sanitary pad and the wearer's bo
provide opportunities for nenses fluid | eakage. In additio
drawbacks of separate elastic nenbers, these naterials adg
conplexity to manufacturing these typessof pads.

CURVED, SHAPED ABSORBENT ARTICLE
ABSTRACT

An absorbent article, such as a sanitary napkin is provided.
The sanitary napkin of the present invention has a curved body-
conforming configuration. The sanitary napkin has a curved
longitudinal profile in which the ends of the sanitary napkin
are displacéd upward. The sanitary napkin also has a hump
formed by the tuft of capillary channel fibers on its body-

facing side. The sanitary napkin also has a curved transverse
profile. '

Figure 1

This Sheet Has Been Replaced
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By using the el astoneric properties of one of the conpone.thp[Ag
absorbent article, alnost any absorbent article which is

NT &
NI cH
made using this technique. It is believed that this technijgye will result] .

in a smooth, curved absorbent article which ideally fits §hd v@dr@ET 1998
nore closely and nore confortably than flat absorbent articlies or absorbept
articles that rely on elastic nenbers to create curyature.

Absorbent articles that fit the wearer's body cl osely and artahly
provi de better protection fromsoilirddit: I n other enbodi nents,
however, the stretching could be used to create rugosities in the sanitary
napkin, if desired. These rugosities could be created instead of, or in
addition to curvature. In still other enbodinments (or all the
processes described herein), the sanitary napkin 20 could al so be provided
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optional elastics. These elastics could be applied in any nmanhel
the art. D. Alternative Method -- Lengtheni ng Ofe '&f
Conmponents of the Sanitary Napkin. The third way, notefl A
curvi-ng the sanitary napkin 20 is by sonme suitable process [
| engt heni ng one of the faces of the sanitary napkin 20.

2/

Fig. 4

20
80 / 44 80 =

Fig. 5



73 . This can, for exanple, be done by stretching the bAackK!

sanitary napkln 20, or by heating and stretching thg acRsH

The stretching in such a process could be carried out onfa flqﬁﬁc
T

pre-assenbl ed sanitary napkin that is bonded at pl aces . E&D
I ongi tudinal side margins. The pre-assenbl ed sanitary fnapksa_coul e

the pre-assenbl ed sanitary napkin to assune the configurati 0
form The longitudinal side nargi3481 (or sonme other suitabl e ™
portions) of +the pre-assenbled sanitary napkin are then seal ed
while the pre-assenbled sanitary napkin is in a curved configuration. This

wWill result in a sanitary napkin that is curved inward al ong the topsheet
38.

82,84
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Fig. 6



In alternative enbodi nents, sone conponent or conponents ofhg]
backsheet (or in addition to the backsheet 40) could be exte
The general principles discussed above rel ating
variations of the above processes such as fore-hrrtg '

alternative processes that use |engthening of conponentS~
curvat ure. The di scl osures of q»k,patents, pat ent app ‘
any patents which issue thereon, "as well as any correspoOn
publ i shed foreign patent applications), and publications nentioned.

t hroughout this pate applicati are hereby incorporated by reference
herein. It ijégzﬂré§2?; not adni??gafﬂﬁmuagg, t hat any




. ~di sclrose the present invention.

of the docunents incorporated by reference herein teach or
present invention. It is also expressly not admtted that g
comercially available materials or products described hepei

Whil e particular enbodi ments of the present invention haye Deg
and described, it would be obvious to those skilled in the
ot her changes and nodifications can be gpfie W t hout departimyg
.spirit and scope of the
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invention. It is therefore intended to cover in the appended
such changes and nodifications that are within the scope of

75 Cains 1. A curved absorbent article, said absorbent
a | ongitudi nal centreline, a transverse centreline,
si de edges, two transverse end edges, two | ongitudj
one of said | ongi tudi nal side margins al ong each

| ongi tudi nal side edges, a

6/11

38—
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body .surface and a garnment surface, said absorbent articl e fcae

~a curved |iquid pervious topsheet; a curveo’li;

: i npervious backsheet joined to said topsheet by a !

* mechani sm and an absorbent core p03|t|onfdj
topsheet and said backsheet, sai d fab¥

characterized in that: said absorbent article isé
strands in its |ongitudinal side mar gi ns, and sai d™s N
nmechani sm conprises at least a firsgyqgortion | ocat ed onm™~egne si O
said centrelines, a second portion Iocated on the ot her side~qf said
centreline, and sald secur enent nechani sm hol ds sai d t opsheet and
backsheet in a curved configuration. 2. A curved absorbent article
according to claim1, chatacterized in that when

| m’mmrm; T
A

AV Y /XS
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sai d_garnent surface of said absorbent article is placed on a
surface, said first and second portions of said securenent ng
spaced above said planar surface. 3. . A curved absorben
according to any preceding claim characterized in
securenent nmechani sm has a curved configuration. 4.
article according to any preceding claim characterized -
securenent nmechanismis continuous fromsaid first portlon
second portion. 8/11 :

258




76 5. A curved absorbent article according to any preg
characterized in that said securenent nechanism/fs v
| ongi tudi nal side mar gi ns. 6. A curved. absg#r MNGEY e bawWng
two Irongi tudi nal side edges and two transversey f [ '
| ongi tudi nal side margins, one of said | ongi t Wi I'ra
al ong each of said | ongitudinal side edges, said ' ;
mar gi ns of said absorbent article each having a proxi mal ™ sdgefad a
di stal edge, a body surface and a garnent surface, said’ ’
article conprising a liquid pervious%tpsheet, a liquid.inpervio /
backsheet joined to said topsheet at |east along said | ongitudinal side
margi ns by a | ongitudinal side margin seal, and an absorbent core

positi oned between said topsheet and said backsheet, said absorbent
article being characterized in that: sai d absorbent article is free
of elastic strands in its |ongitudinal side.

106 /////100

Fig. 16



mar gins, and said |ongitudinal side margins are seal ed by sai ¢/|ghgi t udi na
side~margin seals so that the distal edges of said | ongitudi Al Sfde :

mar gf.ns . are foreshortened to hold said absorbent artif

conf irgurati on. 7. A curved absorbent article accordi ng/tg
characterized in that said | ongi tudi nal side margi -
absorbent article are bent toward the | ongi t udi nal

sai d absorbent article. 8. A curved absorbent article asgor diMs
claims 1 or 6, characterized in that0/11 when said garment S
sai d absorbent article is placed on a planar surface, said
transverse end edges of said absorbent article are spaced abo

pl anar surface. 9. A curved absorbent article according to claim 8,
characterized in that said | ongi tudi nal edges of said absorbent
article are al so spaced above said




10. _ A curved absorbent article having a | ongitudinal centreline, a

transverse centreline, a length, a width, two | ongift e :
edges: and two *C L M S o %PDEENFEIN? SHEET
1 07 OCT 1998
BRAVAR!

L Fig. 19




transverse end edges, a |liquid pervious body surfiéeogaﬁéoagl f’alﬁ’ﬂ"g

| npervi ous garnent surface, said absorbent article characterized in that:
sai d absorbent article is free of elastic strands in its |ongitudinal

side margins, said absorbent article further conprising: a
first elastically extensible conponent Jfizhat extends at |east about

1/2 the wwdth of said absorbent article,” said first conponent

conpri si ng @ldimsst portion and a second portion; and a
second conmponent that is |ess extensible than said first

conmponent; 1, A curved abs¥fbehEbRickistid’ AsorbdR R Having 4 Wrddingl Sai d
second conponen so that said first _portion of said first

t .
conponent is in SeNERline, & drangverse centreline, twoc pngitudipaly sidenafgesantwouch t hat

said first conpofraféverseidril fcdg6ss i longitudinal side marjifk, SBRONGF GaRPonent
that bend said chond,con;)é)nent into a . . curved configuration,
ongitudinal side margins along each of said longitudinal side edges, a

body surface and a garment surface, said absorbent article comprising:
a curved liquid pervious topsheet;

a curved liquid impervious backsheet joined to said topsheet by a
securement mechanism; and

an absorbent core positioned between said topsheet and said
backsheet,

said absorbent article characterized in that:

said absorbent article is free of elastic strands in its longitudinal side
margins, and said securement mechanism comprises at least a first portion
located on one side of said centrelines, a second portion located on the
other side of said centreline, and said securement mechanism holds said
topsheet and backsheet in a curved configuration.

2. A curved absorbent article according to claim 1, characterized in that when
said garment surface of said absorbent article is placed on a planar
surface, said first and second portions of said securement mechanism are
spaced above said planar surface.

3. A curved absorbent article according to any preceding claim, characterized
in that said securement mechanism has a curved configuration.

4, A curved absorbent article according to any preceding claim, characterized
in that said securement mechanism is continuous from said first portion to -
said second portion.
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wherein said first portion is elastically contracted nore than said

secqnd portion. 11. A curved absorbent article according to claim 10,
characterized in that said first conponent has a central region

di sposed between two end regi ons and a pair of |ongitudinal side
margi ns, and said first portion conpriges at | east a portion of said
central region and at |east a portion of said ~ longi tudi nal side

mar gi ns of ssai d A tiirséd absarbestidrticle adadrding fo &y M@de@ib@elahﬁr&haeadteﬂzled havi ng
a longitudinal centreline, a transverse

width, two | ongi® bRt sgid sﬁeﬁﬁmglﬁj‘één%ﬁ’i@“isﬂb's loc&ed, 'Pa?%@i‘?@%'ﬂﬁ%@ﬁes

i qui d pervi ous hagihssur face and a liquid | nper vi ous gar nent surface,
sai d absorbent article characterized in that: sai d absor bent
article is free of elastic strands in its |ongitudinal si de

margins, sg.d abgeuheat asyorbeit arfick thagihgCtidPlohgitutinal side edges and two
transverse side edges, two longitudinal side margins, one of said
longitudinal side margins along each of said longitudinal side edges, said
longitudinal side margins of said absorbent article each having a proximal
edge and a distal edge, a body surface and a garment surface, said
absorbent article comprising a liquid pervious topsheet, a liquid impervious
backsheet joined to said topsheet at least along said longitudinal side
margins by a longitudinal side margin seal, and an absorbent core
positioned between said topsheet and said backsheet, said absorbent
article being characterized in that:
said absorbent article is free of elastic strands in its longitudinal side
margins, and said longitudinal side margins are sealed by said longitudinal
side margin seals so that the distal edges of said longitudinal side margins
are foreshortened to hold said absorbent article in a curved configuration.

7. A curved absorbent article according to claim 6, characterized in that said
longitudinal side margins of said absorbent article are bent toward the
longitudinal centreline of said absorbent article.

8. A curved absorbent article according to claims 1 or 6, characterized in that
when said garment surface of said absorbent article is placed on a planar
surface, said transverse end edges of said absorbent article are spaced
above said planar surface.

9. A curved absorbent article according to claim 8, characterized in that said
longitudinal edges of said absorbent article are also spaced above said
plane.

10. A curved absorbent article having a longitudinal centreline, a transverse
centreline, a length, a width, two longitudinal side edges and two

REPLACEMENT SHEET
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a first extensible conponent; and

78 a second conponent joined to said first conponent,

wherein said first conponent has been extended so that said

second conponent is bent into a curved configuration. 13. A curved

absorbent article according to clainms 1G or 12, characterized in

that said first conponent conprises a l'iquid pervious topsheet.
transverse end edges, a liquid pervious body surface and a liquid

impervious garment surface, said absorbent article characterized in that:

said absorbent article is free of elastic strands in its longitudinal
side margins, said absorbent article further comprising:

a first elastically extensible component that extends at least about
1/2 the width of said absorbent article, said first component
comprising a first portion and a second portion; and

a second component that is less extensible than said first
component;

wherein said first component is joined to said second component
so that said first portion of said first component is in an elastically
contracted condition such that said first component exerts forces on
said second component that bend said second component into a
curved configuration,

wherein said first portion is elastically contracted more than said
second portion.

11. A curved absorbent article according to claim 10, characterized in that said
first component has a central region disposed between two end regions
and a pair of longitudinal side margins, and said first portion comprises at
least a portion of said central region and at least a portion of said
longitudinal side margins of said first component.

12. A curved absorbent article having a longitudinal centreline, a transverse
centreline, a length, a width, two longitudinal side edges and two
transverse end edges, a liquid pervious body surface and a liquid
impervious garment surface, said absorbent article characterized in that:

S said absorbent article is free of elastic strands in its longitudinal
side margins, said absorbent article further comprising;.

a first extensible component; and

T




14, A curved absorbent article according to claim 13, characterized in

that said second conponent conprises a |liquid inpervious backsheet.
15. © A curved absorbent article according to claim 14, characterized in
that an absorbent core is positioned between said topsheet and said
backsheet . 16. The absor bent artlcll according to clains 1 or 10,
characterized in that sai d absor%ent core conprises a |amnate
conprising at | east Oélgeém%n%nent]omedabmﬂgntorgpdmem,g mat eri al di sposed
between at | east two |ayers of cross- | i nked cel I ul ose fibers. 17.

The absorbent article according.to claim16, charact ed i at, said
absorbent core has a WeRIglx saidnfrskcampgpent ah%%rbﬁﬁﬂte’&%\'l‘feﬁgsg%ﬂp salld sai d

absorbent article addiddoRd@bmpoReHiiY beift intd al dufididtonfiguratiart.i on/ di stri buti on

13. A curved absorbent article according to claims 10 or 12, characterized in
that said first component comprises a liquid pervious topsheet.

14. A curved absorbent article according to claim 13, characterized in that said
second component comprises a liquid impervious backsheet.

15. A curved absorbent article according to claim 14, characterized in that an
absorbent core is positioned between said topsheet and said backsheet.

16.  The absorbent artiéle according to claims 1 or 10, characterized in that
said absorbent core comprises a laminate comprising at least one layer of
absorbent gelling material disposed between at least two layers of cross-
linked cellulose fibers.

17.  The absorbent article according to claim 16, characterized in that said
absorbent core has a body-facing side and a garment-facing side, and said
absorbent article additionally comprises a liquid acquisition/distribution
component, at least a portion of said acquisition/distribution component
overlies the body-facing side of said absorbent core.

18. The absorbent article according to claim 16, characterized in that said
absorbent core has a body side and a garment side, and said absorbent
article additionally comprises ‘a batt of capillary channel fibers, said batt of
capillary channel fibers being comprised of a lower portion and an upper
portion wherein at least parts of the lower portion are slipped in between
the layers of the absorbent core and the upper portion of said batt is
gathered into a tuft that protrudes from the body side of said absorbent
core.
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conponent, at |east a portion of said acquisition/distribution conponent

overlies the body-facing side of said absorbent core. 18. The absor bent
article according to claim 16, characterized in that said absor bent
core has a body side and a garnent side, and said absorbent article

additionally conprises a batt of capilggry channel fibers, said batt of
capillary channel fibers being conprised of a |lower portion and an upper

pﬁrt: on vvhe19f3i nhvl&e Laﬁéérgeﬁtaéiﬁi&leoécdogﬂn Waimom,ic'iﬁfm@riz;ehi iﬂplgdtb saidbet ween
the layers of the absgrbent core and the, r portion of said batt is
gathered into a '?M?’ts"?ﬁ%'g ab;sgr@pn%ep;eﬁgt#%@%g%ﬁersi de of said absorbent
core.

20. The absorbent article according to claim 17, characterized in that said
layers of said absorbent core are stitched together.
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79 "19. The absorbent article according to claim16, characterized in that
sai d. . | ayers of said absorbernt core are stitched together. 20.

The absorbent article according to claim17, characterized in that said

| ayers of said absorbent core are stitched together.

: 80 .
CURVED, SHAPED ABSORBENT ARTICLE

ABSTRACT

An absorbent artigle, such as a sanitary napkin is provided.
The sanitary napkin of the present invention has a curved body-
conforming configuration. The sanitary napkin has a curved
longitudinal profile in which the ends of the sanitary napkin
are displaced upward. The sanitary napkin also has a hump
formed by the tuft of capillary channel fibers on its body-
facing side. The sanitary napkin also has a curved transverse
profile.

Figure 1
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