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Ffhe . present invention -relates to ‘absorbent articles, especially
catamenial articles such as sanitary napkins. Such articles _are
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FIELD OF THE INVENTION

The pres'ent 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 ‘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.
Typical'ly,' such articles include a ﬂuid-pérmeable topsheet, an .
absorbent core and a fluid-impermeable bécksheet.

In the case of catamenial pads, women have come to ‘expect a
'high Tevel 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 tota]ly. u_nacce_;itab'le.

. Improving the pérformance of sanitary napkins continues to be
a formidable undertaking, although a number of improvements have
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Typically, such articles include a fluid-perneable t opsheet , an ‘absor bent
.core_and a fluid-inpernmeabl e backsheet. In the case of catanenial pads,
worren have come to expect a high |evel of performance in terns of confort
and fit, reteMO®WOWB4f| uid, and minimal stainirg. Above all, PEEARHZ/G6054
fFui d fron1the pad onto undergarnents I.s regarded as totally unacceptabl e.
"Inproving the performance of sanitary napkins cpntinues to be a fornidable
undert aki ng, al though a nunber of inprovenents have - 2- been nmade in

both their materials

and structures. However, elimnating |eakage,

particularly along the been deadef inhebothi dheir vatkoiads condr shrusituest i t Howaver,
confort, has not met theifiinktflg leakage, particularly along the inside of the thighs,

R
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without compromising fit and comfort, ha_s 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 1leakage 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,
jssued 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 panties, or control
side Tleakage, however) are described in Japanése 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 e]astics); and U.S. Patent 4,701,177 issued to Ellis, et al.

" on October 20, 1987, U.S. Patent 4, 758,241 issued to Papajohn on

Ju1y 19, 1988 U.S. Patent 4,770,657 issued to Ellis, et al. on -
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needs of the consunmer. Leakage fron1san|tary napkins is generally
attributed to a high concentration.of flLuid at the point where the menses
exits the body and-imedi ately contacts the -surface of the napkin. At this
poi nt of depoWQ93/8%784 napki n' s absorbent material qui ckly becoREEUSI2/06054
super-saturated.  The bl ood nigrates radially fromthis point and | eaks
fromthe sides nearest the wearer's legs. Thiszaften results in the
smearing of blood on the body and soiling of the undergarnents. Attenpts
to elimnate |eakage include: construction of a densified edge to hold
the fluid back (U.S. PaSeptembers2®, 1988, UhSipRatept 41944,735 uissuggrtiol Makry on July

1989); barrier sheets sgfr qgﬂﬂ' '&ﬂdtli‘% aﬁatt'eﬁi &, 08k 321 41s‘§§§d 439 Moyl hh myels
al, issued May 19, 1987

panties, and providing l%ﬂ"}l ‘t al ‘a‘g 9§p§e§mo?ha I géﬁsiecﬂ‘kcé’ﬂeqtﬁnﬁﬁ dBF?TQPr{ﬁeﬂeby

edges.- . reference herein.

Unfortunately, overdensifying sections of the sanitary
napkins detracts from'éomfort, 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 -§anitary 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 in 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 napkin. 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 Searc_ih for improved ways of reducing leakage from
the longitudinal side edges of sanitary napkins has continued.

| F'urther, 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 avpid super-saturation and
' reduce_ or eliminate leakage has also continued.
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Sanitary napkins provided with wings of various types (not all of which do-
Rot wrap around the wearer's panties,-or control side |eakage, however)
are . descri bed in Japanese patent publications 40-36391, %}@Wd
50-100399, awWOP¥O0U83. Patent 4,285,343 issued to MNair .

25, 1981, 'U.S. _Patent 4,589,876 issued My 20, 1986 to Van
Tilburg, US. Patent 4,608,047 issued to Matgingly 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
Pat ent - Appl i cation Publ i caipant Ifpom gndeygarment £91hing; | theeusenc obmedenmy sanigsny
P&G UK Pat ent Appl i cat ingpkias|Ghd2¥he TikeyHasSdvhe thuegpett, thiddhe(surFade of Sch

b orscron st ner oAb Mtel T Borlag ABREP, ol B2 Vo ke
Ellis, et al. on Octobdhapocommpy7 cloths qrat Benwovenyspaterialssshave t bistapigadin
on ' : 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. ' A '

Several references that describe the use of fibers with
particular cross-sections having channels or grooves therein are
described in EPO Application 3'91,814, 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 Pautl 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 -Bergér on August 25,
1981, U.S. Patent 4,623,329, issued to Drobish, et al., on
November 18, 1986, Japanese Patent Application 151617-1979, .
,pﬁb’liéhed November 29, 1979, Teijin KK, U.S. Patents 4,842,792,
issued June 27,1989, and 4,954,398, _Septémber 4, 1990, both to
Bagi'odia et al., '_U.S. Patent 4,868,031, Modrak et al, issued
September 19, 1989. - '

The present invention is intended not only to provide a
chrved, body-conforming sanitary napkin with the desired,
directional movement of fluids noted above, which allows improved
use of the overall absorbent cap'acity of the article and less
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July 19, 1988, U.S. Patent 4,770,657 issued to Ellis, et al."on - -3-

r 13, 1988, U. S:, Patent 4,944,735 issued to Mdkry on July 31,

d US. Patent 5,6032,121.issued to Mokry on July 16, 1991. The

di scl osures JVOgPO{¥ese docunents are incorporated by refer ef&d/HET206p54 -

Unfortunately, .overdensi fying sections of the sanitary napkins detracts

nfort, in-use. Some wusers are netsattracted to the "w nged”
and others are not satisfied with the barrier product. There are

unber of problens with usigabelastics for the above purposes. The

Sept enbe
1990, an

from co
pr oduct,
also an

addi tion of elastics intidgaléakagene

This Sheet

I

Has

Wi

d .

d}so 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 techanogy
embodied in the present -iavention are intended to be more
comfortable and better fitting than articles which re]y; for
example, on highly dense absorbent core regions to achieve fluid -
movement . Stated otherwise, the technology herein is intended to-
achieve the fluid diréctiona]ity 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 flexibility,.improved fit and improved
stain reduction.

These advaﬁtagés are obtained herein, as will be seen from

~the following disclosure.

SUMMARY OF THE_INVENTION

The present invention is directéd to a method of making a
curved saditary. napkin. The method of the present invention
comprises the steps of:

(a) providing a curved surface;

(b) providing the compbhgnts for an absorbent article;
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of producing sanitary napkins. The -attachnent of elastic strands to a
nmoving web during the manufacturing of sanrtary napkins is a fairly

conpl i cat ed angﬁ@ozigzl ve process. The use of elastics also C@@%&@Pﬁ@g
t

wri nkl es al on er parts of the sanitary napkin. Anot herP
that the use of el.astics for the purpose of causing a sanitary napkin to

assune a curved shape is dependent on the t hikckness of the sani tary napki n.
It is nmore difficult to achieve curvature in sanitary napkins having

relatively thick absor bent‘ Hetp;i?c’ﬁ? ngg%engﬁs] of H@ ?&t ﬁge%H&??fe o r}ﬁ% .

products creates stresses | CS

curvature to the sanitary naplefrone a“?ﬁ'@é'e”t?? éﬂ%’é’ét éﬁ%c'l"é'ﬁ‘él sybfaeadgefqrne
elastics to |l ose their nodul ua pfe-éraed |absttryent attéclese of el astics also
adds significant thickness to the product S Iongitudinal side barriers.

This often results in a sanitar kénthat i m‘ortfabl fortt, g
wear er . | d) se urtn he componen! s o sa1 pre-formed absorben

article while maintaining said pre-formed absorbent
artic]e'in a curved configuration.

In an alternative embodiment, the method of the present
invention comprises the steps of:

(a) providing the components for an absorbent article, said
components comprising at least a first component that is
' e'lastica]ly'extensib'le, said first component comprising
a first portion and a second portmn, and a second
component, each of sa1d components having a pair of
opposed faces; :

(b) placing the first and second components in a facing
relationship;

(c) stretchihg said first component "$o that said first
portion of said first component is stretched more than
said second portion;

(d)' Securing a portion of said first component to a portion
of said second ;ompbnent to form a pre-formed absorbent
article; and

(e) allowing said first 'component to retract to form a
curved absorbent article. '

In another alternative embodiment, the method of the present
invention comprises the steps of: '

(a) providing the components for an absorbent article, said
-components comprising at least a first component, and a
. second component that is extensible, each of said
\' | compohents having a pair of opposed faces;
This Sheet Has '
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Thus, the search for inproved ways of reduci ng | eakage fromthe

}ongi tudi nal side edges of sanitary napkins has continued. Further, since a
| arge part of nost absorbent articles remains relatively dry and not :
utilized, theve&aams4 or i nproved wasy of directing fluids frdiiHPYMOA
of deposit to the areas of the article not fully utilized to avoid
super-saturation and reduce or elimnate |eakage-has also continued. -4-
Apart from undergarnent soilingi the user of nodern sani tary napkins, and
the like, has conme to expect that the surface of such articles will provide
a cleaner, nore sanitary and drier aspect -than comon cloth or —nonwoven

materials have historicalipf placing the first and second components in a facing
- relationship;

(c) securing at least a portion of said first and second
components together to form a pre-formed absorbent
article having a secured portion and an unsecured
portion; '

(d) 1lengthening the portions of said second component in
- said unsecured"portion of said pre-formed absorbent
article to form a pre-formed absorbent article into a
curved configuration; and
(e) securing the components in said unsecured portion of
 said pfe-formed absorbent article.

DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly -
pointing out and distinctly claiming the subject matter which is
regarded as forming the present invention, it is believed that the

_invention will be better understood from the following description
which is taken in conjunction with the accompanying.drawihgs in
which 1like designations are used to designate substantially
jdentical elements, and in which: ' '

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

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

Figure 3 is a schematic cross-sectionaT view of the sanitary
napkin shown in Figure 1 taken along line 3-3 (also shown without
flaps). ' '
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provi ded. Whus,.nBQern sanitary napkins, di apers and incontinence devices
are typically provided with topsheets-that are designed to nmove fluids

rapidly through said topsheets and into an underlying absorbe

st or age. As“ga B/BY8&nvi saged, the nmore rapid andythgrough thﬁénﬁgégwéﬁ%}

t'he drier and cleaner the surface of the article. Several references that

~describe the use of fibers wi th particul ar cro®s-sections having channel s

or grooves therein are descrlbed in EPO Appllcatlon 391, 814, Phllllps et

al, published Cctober 10, 1990, U S. Patent 723,954, Pieniak Ly 9
Pi’gﬁ'ﬁ

1988, U.S. Patent 4,798, 6o§‘9“|vs§/e4r apd 5,pre Ea?ﬁ?a?'iﬁtl‘?“ al piews gimlan
4,973, 325, Sher r od Etgurel 3 shimieghthe &fect l@Odaterathy uxpphtadatqompress,ive

397,110, Latimer et al gofd F h Pat ent 955, 625,
forc Lesh EnPYahitary hd rench Paten
publlshed by Paul Cheva |§r one@gnua#y ﬁG a%350 U S. Patent 3,121, 040,

~issued to Shaw on February 11, 1964, U.S.
F1gure 6 is a perspective view of the sanitary napkin of the

present invention in one poss1b1e_1n 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 tépsheet and secondary topsheet removed to show an
embodiment of the cap111ary channel fiber bun that coﬁprises 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 (&),
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.. '

Figure 10 is a cross- sect1onal view of a mu1t1p1e U" shaped
capillary channel fiber. :

Figure 11 is‘a cross-sectional view of a modified “C" shaped
capillary channel fiber.

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 v1ew of an expanded capillary
channel fiber.

_ . Figure 11C. is a cross-sectional view of a whoi]y collapsed
capillary channel fiber.  (Such fibers are preferably not used
herein.)
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Pat ent 4,054,709, issued to Belitsin, et al. on October 18; 1977, See al so
U S. Patent 4,179,259, Belitsin, which i-ncludes sonme curling disclosure,

U S. Patent 4, 381 325, issued_to Masuda, et al., on April 26, 1983

Eur opean Pat erf¥ R%'l Qﬁ‘atlon 88306987. 4, publication nunber O, B(ﬂ:ré‘i’ﬁ”’““s‘
publ i shed February.1, 1989, WIlkes, et al., US. Patent 4,286,005, issued

to Berger on August 25 1981, U.S. Patent 4,6239329, issued to Drobish, et
al., on Novenber 18, 1986, Japanese Patent .Application 151617-1979,
publ i shed Novenber 29, 1979, Teijin KK, U S. Patents 4,842,792, issued June
27,1989, and 4,954,398, Septenber 4, 1990, both to Bagrodla et al., US

Pat ent 4,868, 031 Modr ak et Fadgure ﬂzum aSphttombarrogitsph $8A9ondheiew afepart of a

i nvention is.intended n I r , eTo\Y nf g
sanitary napkin wth %taﬁmr% Lﬁk%%&?ﬁe%ﬁgngﬁd%\%ﬁe t&% P 59 A {oréned
above, which ailows i nprfdlmdtopsheet and an underlying layer of capﬂ]ary channe‘l fibers

and the protrusion of capillary channel fibers into the pores of

the topsheet.

Figure 13 shows the underside of a topsheet and one prefefred
multi-spiral pattern of glue lines used to affix the topsheet to
the layer of capi]_]ary channel fibers.

Figure 14. js 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.

Figu'r'e 16 is a perspecﬁve 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.

Figure 19 is a plan view which shows the differential

stretching of the topsheet that could be used to provide the
sanitary napkin wi_th curvature.

DETAILED DESCRIPTION OF THE INVENTION

1. -Gen_e'ra'! Characteristics of the Absorbent Article.

A preferred embodiment of a uni_tary_ disposable absorbent
article of the present invention is the catamenial pad, san_itary
napkin 20, shown in Figure 1. '

The term "absorbent ;artic‘le",' as used herein, refers to
devices which absorb and contain body' exudates, and, more
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use of the overal| absorbent -capacity of the article and | ess - 5-
si de-| eakage, but alsois also intended to provide a neans to draw fl uids

t hrough the topsheet, thereby enhancing the desired dry, sanit | ts,
i n-use. Furt NOMS(U784 the articles which enploy the techr1‘g(jr:l}(‘§8$8£}&zd54

“enbodied in the present invention are intended to be nore confortable and

better fitting than articles which rely, for edample, on highly dense

absorbent core regions to achieve fluid novenent. Stated otherw se, the
t echnol ogy herein is intended to achieve the fluid directignality and -
handl i ng char act eri st i cspegificatiy, erefess trfeyicas, whigh: 35¢ R Lagpl c293iBF 01 (in

a soft, pliable, proximity to the body of the wearer to absorb and contain the
various exudates discharged from the body. The term "disposable"
ijs 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, homposted or
otherwise disposed of in an environmentally compatible manner).
"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 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 also within the
scope. of this invention. As used herein, the term “pudendal”
refers to the externally visible female genitalia. It should be
understood, however, that the present jnvention is also applicable
to other feminine hygiene or catamenial pads such as pantiliners,
or other absorbent articles such as incontinence padS, and the
Tike.

The sanitary napkin 20 has two surfaces, a body-contacting
surface or "bddy surface" ZOA and a'garment surface ZOB; 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 gérment 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 1line, axis or

————————— - direction in the plane of the sanitary napkin 20 that is generally
This Sheet Has Been ' | -
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| ow-density and confortable pad. It is, therefore, an object of the present
i‘nvention to provi de di sposabl e absorbent articles having inproved fluid
absorption and retention. It is a further object "herein__to provide
such articl esWR B 8broved fluid transport away from the ski nfCH/USP2/06G54 o
particul ar object .herein to provide sanitary napkins and pantiliners
with attributes |nclud|ng but not limted tos; linmproved softness and
flexibility, |nproved f|t and i mproved stain reduction. These advant ages
are obtai ned herein, be seen fromthe follow n éLfclosure SUMVARY
OF THE | NVENTI ON The prﬂgsm Wit (8-8r [2PPERNIBRGELY PRYaBIeloRAb R orertigal nglape
curved sanitary napkiwhich Bivectsrat 3dzhding vlehcerpnaﬂerileft andenightnbody halves

conprises the steps of: ‘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 longitudinaI edges (or "side edges") are
designated-zz 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 thg Tength of the sanitary napkin. A
detailed description of the central region 32 and the two end
regions 28 and 30 is contained in U.S. Patent 4,690,680 issued to
Higgins on September 1, 1987. '

The sanitary napkin also has a longitudinally-oriented (or
longitudinal) central. region 34 disposed along the length of at
least a portion of the longitudinal centerline L, and longitudinal
side regions-sa 1atera11y 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 exp1oded 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 1liquid pervious ;opsheet'-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.
I
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(a) providing a curved surface; (b) providi ng t he c_orfponents for an

dbsorbent article:

article onto
pre-fornmed ab
pre-fornmed .absorbent article while mintaining said pre-formed
absorbent article in a curved configuration. tri2zan alternative enbodi nent,
the nethod of the present invention conprises the steps of: (a) providing
t he conponents for an absorbent article, said

-6.- (c) placing the-conponents. of the absorbent

of one anot-her on or against said curved surfac

s Sheet Has Been Rep Iaced
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P¥M784rticle; (d) ‘securing the conponents gg’i’ g

The sanitary napkin 20 preferably also comprises certain
optional components. These include an optional tufted bundie (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 n_apkin 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.

The sanitary .napkin 20 may ~also .include extensions of the
topsheet 38 that form Tongitudinal 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.

The components of the samtary napkin 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 "
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conponents conprising at |least a first conmponent that is elastically
extensible, said first conponent conprising a first portion and a second

portion, and S §Lconponent, each of said conponents hayifRisos lar
of opposed fé@Q@ﬁﬁﬁg placing the first and second conponeﬁgs F%ﬁg&%h

faci ng rel ationship; (c) stretching said first conmponent so that
said first portion of said first conponent is13tretched nore than said
second portion; (d) securing a portion of said first conmponent to a portion

o oo g eeen ool o, 6. €1 F el BB b
article. topsheet bonding adhesive 66, and a backsheet attachment
B ' mechénism, 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,layér 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 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-dimensiona1 shape.

Figure 2 shows that the sanitary napkin 20 has a curved
longitudinal profi]é in which the ends 24 of the sanitary napkin
are displaced upward. The 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 refereﬁce 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'Iines-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 limitéd solely to
articles formed entirely of a curvilinear segment or segments.

: .
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In anpther'alternative enbodinent,'the met hod of the present invention
- eonprises the steps of: (a) providing-the conponents for an absorbent

article, said components conprising at |east a first conponent, .
second conporf¥@®3407®4 | s extensible, each of said Conponents}ggﬁﬂ§¥ﬁb%5ﬁr

of opposed faces; .- -7- (b) placing the first and second conponents
in a facing relationship; (c) securing at |ea34 -a portion of said first
and second conponents together to forma pre-formed absorbent article

having a secured portion and-an unsecu
J P The sanitary napE1n 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 'nagkin 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 limited to stacking layers having

relatively large length 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.

The sanitary napkin 20 of the present 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 central 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
sanitany 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.thé-sanitany napkin is placed on a flat surface, the
ends 22 are spaced a distance Djp of between about § mm. and about
17 mm. above the plane of the flat surface. '
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portion; (d) |engthening the portions of said “second com;onent in said
uhsecured "portion of - said pre-formed absorbent article to forma. .

pre-forned absorbent _article into a curved configuration; and ring
t he corrponentgv‘?%’@e?% unsecured portion of said pre-fornmed abéﬁ’t&%ﬁ?w

article. DESCRI PTION OF THE DRAW NGS Wil e the specification concludes with
clainms particularly pointing out and distincttydctainng the subject natter
-which is regarded as fornming the present invention, it is believed that the -
i nvention will be better understood fromthe follow ng description which is
taken in conjunction wth the acconpanying drawings ir, which Iike

desi gnations are used to deBiegrsasitasybsapkini 80 | gan,ddowévenl baverethes amownt iaf

whi ch: : 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.._lh such an embodiment, 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 preferred.

B. Configurations the Sanita apkin May Take Durin

Mear.

The ;anitary nipkin 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 6f- 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 following
dimensions: a length (or x-direction dimension) of about 4-10
cm., more preferably about 2-3 inches (about 5 - 7.5 cm.)(the
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Figure 1 is a perspective view of a preferred sanitary napkin according to
tthe present invention. Figure 2 is a schematic |[|ongitudinal. side

view of the_sanitary napkin shown in Figure | {shown without éb&ﬁé .
Figure 3 is aVOMPHB# ¢ cross-sectional view of the sanitary nB I ?Wg%ﬁ
- 8-

.n Figure 1.taken along line 3-3 (also shown w thout flaps).
Figures 4 and 5 are cross-sectional views sinrlHr+to that of Figure 3
showing the effect of laterally oriented conpressive forces-on the

sanitary napkin. Figure,Cobf ¢ BRe TS5 S s8' prerera’]Se38 thad ok SGRT fo Sbout
- 1/2 the length of the absorbent core); 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
sanitany'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 p]ating 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
‘greater detail below, are preferably oriented in the z-direction.
This allows these capi1lary channel fibers to draw liquids away
from the wearer’s body and down into the absorbent'core.- The
capillary channel fibers that comprise the hump 72 are also
particularly useful in pumping liquids into the portions of the
core 42 that are elevated due to the curvature of the sanitary
napkin 20. ' i

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. Preferab]y,'the materials
forming the hump 72 are both resilient when wet and dry; The
'resilienqy 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 ”capab1e. 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
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pr esent ihvention in one possible in-use Configuration. Figure 7 is an
expl oded perspective view show ng the assenbly of one version of the
sanitary napkin shown-in Figure-1. Figure 7Ais a schematic side vie
simlar to FiWAP303784ny with the topsheet and secondary topsﬂé-éps?gm%d
t'o show an enbodi nent of the capillary channel fiber bun that conprises a
plurality of tufts of fibers. Figure 8 is a-cifoss-sectional view of a
symmetrical "H' shaped capillary channel fiber with a planar base
(4), width-between wal|s.(5), an ept h- of -wal | s ). Figure 9 is a '
cross-sectional view Hie é{"%’&ﬁ? Iqan BPPaerYn%?'tF?’Eeﬁ’? i\‘R?}"S" 'S ighs) when the
shaped configuration. $anjtary bhApkia 20 cisowermsecThercampressiveofforcesniil tayseethd'

shaped capi | 'ary channglnstiehapkih %4 €o Tknil SabBut bRRES lels OB (tHi £ eRding is

nodi fied "C' shaped _
_ ! I_ S p described 1in greater detail below) and the bun 44 rise.

Preferably, this will result in improved contact of the bun 44
with the wearer’s body. e :

Figure 5 shows a co'nfiguratioh ‘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
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
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 prdvid_es 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 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 a]"lows_ the central region 32 containing the hump
72 to decouple from the wearer’s 'panites and move toward the
wearer’s labia. | '
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capillary channel fiber. ngure 11A is a cross-sectional view of an
H shaped capillary channel fiber in a partially collapsed state. (Wi Te not

optimal, such éh§§é§%8an be used herein.) Figure 11B is a Cro%ﬁﬁ§ﬁ§&b&ﬁ@k

vi ew of an eﬁﬁ api | ary channel fiber. Figure 11Cis a
cross-sectional view of a wholly coll apsed capillary channel fiber.
(Such fibers are preferably not used herein.)- 18 -9- Figure 12 is a

phot om crograph sectional view of part of a sanitary napkin which shows the

I -con : naf - -
¢ O_SE contact bet We_e a Or?r?dother embodiments, the sanitary napkin 20 can have other

types of decoﬁpling 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 Thomaslu. Osborn, et al. on April 16, 1991; EPO Patent
Application Publication No. WO 92/07535 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,

Flexible Sanitary Napkiﬁ With Stiffened Center® filed Apri1 28,

1992 in the name of Osborn. The European patent application above

discloses (among other things) a sanitary napkin having a spacing

structure capable of decoupling from the absorbent core 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 bendin§ axes 80 and 82 are another feature that provides
the sanitary napkin;zo 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 location with the
stitching lines 70. The ‘bending axes 80 and 82 in the embodiment
shown in FIES. 1 and 7 are of two general types.

~ The first type of bénding'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
' ' ' T
Thi
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fil mtopsheet and an underlying |ayer of capillary chann-el 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 rmlti-.slpi al
pattern of gl-WOI¥PI84 ysed to affix the topsheet to the |ayer BFV/LSZHOPUMy

channel fibers. Figure 14 is a perspective view of a form in which the
conmponents of the sanitary napkin could be ass@dbl ed by hand. Figure 15 is
a perspective view of a form in which the conponents of the sanitary
napkin coul d be seal ed by hand. Figure 16 is a perspective _view of an
apparatus that coul d b®rgferabty ¢pmREisese asPAit 0% lpagktudieglly harianted neurved
~invention. Figures 17 zoAvekSinvardby-oeientpd \axes\s Dhe #ivsanpiiar yf repding Bxdsngo

seall ed on t _h.e appar f"‘t Udre hPa’tV.Qtéd” 'i't__li ehe QOJIgituE'inql!”?idjegr.ég%oﬁs pjﬁa%fwtﬁews%it(\aby
shows the differential _ -

_ 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

compressive 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.

The second type (or set) of behding axes 82 are located
primarily in the end regions 28 and 30 of the sanitary napkin 20.
The second set of bending axes 82 preferably comprises four curved
convex inward'l_y-oriented bending axes. The four axes 82 are

' preferab'ly 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 bélow) the second set of bending axes 82 may also serve a
liquid transporting function. ' '

-_—
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stretching of the topsheet that could be used to prOV|de th sanitary napkln
with curvature: DETAILED DESCRI PTI ON- GF THE | NVENTI ON 1. CGener a
Characteristi fo Absorbent Article. A preferred enbodi ng

uni tary di spoﬁ'absfa sorbent article of the present invention i|9(t§.rt 93106054
cat aneni al pad, sanltary napkin 20, .shown in Figure 1. The tern1"absorbent
article", as used herein, refers to devices - ch absorb and contain
body exudates, and, nore -10- specifically, refers to devices which

are placed against or in PERXiefhdY add shllhaPAtY ' bdding'S3EE 80! Sha’hs BeberiBeh
herein are in one preferred 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.

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 regions 28 and 30 (and the aforementioned
longitudinal 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, respeétiﬁely. (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,

» \
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vari ous exudatbs‘discharged fromthe body. The tern1"dlsposab|e" I's used
herein to descri be absorbent articlées which are not intended to be

| aundered or restored or reused as an absorbent arti
they are mtencﬁlgﬂﬂﬁge di scarded after a single use, and, g?gééeé%&m“

to be recycled, -conposted ar otherwise dlsposed of in an
environmental |y conpatible manner). A "unitary®labsorbent article refers to
absorbent articles which are forned of 'separate -parts united together to

forma coordinated entity. Ih&. S /8 % . hetein
refers to an absorbent t&?’ﬁ‘@f‘i"’&ﬁ ’mﬁf g'ww% rﬁg?&gng? ga%figgrﬂe i"g"eh%e" by
pudendal region, gener #erforaingeraapchapicaie °B¢'t9§é¢ﬂ’t such asi BH"S At WnE; con the
i ntended to absorb and eﬁerytegwhm&mlnl flui ds and ot her vagi nal

di scharges fromthe wearer's body (e.g., blood, nenses, and urine).

I nterl abi al deV|ces whi ch reside partlally within and
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_._ o

 .07/662,536 filed by Gerald M. Weber et al. on February 28, 1991,
U.S. Patent Application Serial No. 07/662,537 filed by Kenneth B.
Buell et al. on February 28, 1991, and U.S. Patent Application

“Serial No. 07/662 543 fi]ed'by Gerald M. Weber et al. on February
' 28, 1991 (collectively referred to here1n as the "Ring Ro111ng“.
patent app11cat1ons)

The'end regions 28 and 30 are preferably ring rolled so that
the fold lines in the corrugations formed therein run generally in
the'longitudina1 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 fegions 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.
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partially exfernal of the wearer's vestibule are al so within the scope of
this invention. As used herein, thé term"pudendal™ refers to the

external ly vi Wd)&ﬁolfﬁﬁal e geni talia. It should be underst ood, pRINSYL06054
that the present”Invention is also applicable to other fem nine hygi ene or
cat aneni al pads such as pantiliners, or other gbsorbent articles such as
I nconti nence pads, and the Iike. The sanitary ﬁ%\ﬁki n 20 has two surfaces,
a body-contacting surface or "body surface" 20A and a garrent surface 20B.

The sanitary napkin 20 i R
20A. The body surface 20,86\ ﬁgg\lﬂralg%%g ﬂﬂ%&g&r %y\ﬁeea\ﬁlgtccléecrnqmd ttﬁrééogd/ %H{Ja%e

the wearer while the gdifdnetyushaped vegions when; I"ige o'ﬁ%'grtbs sY\f¥eqny ‘ﬁ"g the
i ntended to -be placed adhgizedinal oaxite VEramethes furonkerofathemearetisnbodye to the

fgzlgf ?Lél zglpk' N 20 i's Wrnof The S8k YoBRPKhE ARsO'dF P thAdY FEJToRSSis The

"~ mons region. The mons region has a compound curved convex upward

shape. The second i‘egion is that containing the 'vaginal

- introitus. The second region is defined by the labia majora and

resembles a H-shaped outline. The third region is determined by

the crevice between the buttocks (or ®gluteal 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. 07/630,451 entitled "Sanitary Napkin Having

Transversely Segmented Core" filed in the name of Osborn on
December 19, 1990.)

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 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.

This Sheet Has Been Rer

QA IDNOTITI T At y—e—ee ”II

P
3
H



centerline, L, and a .transverse centerline,” T. The term
“1ongi tudinal ", used herein,.-‘refers to a line, axis

or
direction in of the sanitary napkin 20 that is genergll. =17
3%?&&) Rormonyoetdi

al i gned with roximately parallel to) a vertical pla

bisects a standlng wear er |nto | eft and rlght body hal ves. when the sanltary
napkin 20 is worn. The terns "transverse" or-'2ateral" as used herein, "are
i nt erchangeable, and refer to a Iine axis or direction which Iies wi t hi n
the plane of the sanitary TQapk t hat

|
to the longitudinal direct Snse?‘f"&uﬁe@d regicn iﬁ etaﬁaf“‘{h'é g%c/u 'the

napkin 20 has a sanitary napkin 20 is also flex1b1e This f1ex1b111ty 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.

The hensificéﬁion of the sanitary napkin 20 in chosen areas
can serve a number of purposes. These inc]ude,' but are not .
limited 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 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 controliing the flow of menses
within the sanitary napkin. Thus, the den51f1cat1on areas can
provide a pos1tive consumer signa]

The densified areas 84 in the embodiment shown in Figure 1
are in the same pattern as the stitching lines. 70. Thg densified
— areas 84 can be provided in any suitable pattern, however. Such
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periphery 26 which is defined by the outer eddes of the sanitary napkin 20
i'n which the |ongitudinal edges (or "side edges") are designated 22 and the

end edges (orwbﬁgﬁﬁybtare'designated'24, and the corners of thqnggg%k@hﬁ4
, IC

napki n are designated 27. The sanitary napkin has two end regions (

are designated first end region 28 and second end region 30. A central
region 32 is di sposed between the end regi ons 2#48~and 30. The end regi ons 28
and 30 extend outwardly fromthe edges of the central region 32 about 1/8

to about 1/3 of the |epgth of th i 1apki Ny, s tai| ed i pti
of ‘the central reg on SFUART vRa® B8 shilicYad WEh "oy Bhas BRF YHeb ] 16E)
U.S. Patent 4,690, 680 Faysexample, 1fhggdensitisabop: tines 84 may dw7 in Thhe Eormi ofiran

napkin al so has a | ongb¢aldom hkkagoRrdreide hd Bisd aﬂgihhudﬁnng).. central region
- 34 di sposed along the length of at |east a portion of the |ongitudinal :

centerline L, and |ongitudi nal _ _ , '
The individual components of the sanitary napkin will now be

looked at in greater detail.

3. The Individual Components-of the Sanitary Napkin.

A. The Topsheet.

“The topsheet 24 is compliant, soft fee]ing,. and
non-irritating to the wearer’s skin. Further, the topsheet 24 is
Tiquid pervious hermitting Tiquids (é;g., menses and/or urine) to
readily penetrate through its thickness. B

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

(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 dndergarments will be designated by the number
of the component and the letter "B". The side and éhd.edges will
be designated by the number of the component and the reference
letters "C" and "D“'respective1y.)

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 hydroformed thermoplastic films; porous foams;
reticulated - foams; ~ reticulated thermoplastic  films; and
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side regions 36 laterally out board of thé | ongi tudi nal central region 34.
The individual conponents of- the sanitary napkin (described bel ow)

may have port| ; naé coincide with the regions described in §

f oregoi ng par§§$§%h igure 7 is.an expl oded perspective VIEM/SE#MAHQ t&gﬁ
assenbl y of -one preferred version of the sanltary napkin 20 shown in Fi gs.
1-3. As shown in Figure 7, the sanitary napklﬁ 20 preferably conprises . a

"liquid ‘'pervious topsheet. 38, a liquid inpervious backsheet 40 joi ned
to the topsheet 38, an

t opsheet. 38 and the b%@ﬁ@?g ?lrﬁbsec%msc’ié'%tfﬁlenoiveh ?’@ee 'ﬁ' t‘fv!\\eﬁgt"%bgls can be

prefeerably al so conpr|cgw1sg¢rp§| matural flbers {e.g., wood or cotton fibers),

| synthetic fibers (e.g., polymeric fibers such as polyester,

po]ypropylene, or polyethylene fibers) or from a combination of

natural and synthetic fibers.

A preferred fopSheet 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 forméd films are described in U.S. Patent 3,929,135,
entitled which issued to Thompson on December 30, 1975;  U.S.
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'tp 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 ApriT 9,

. 1991. The preferred topsheet for the present invention is the
formed film described in one or more of the ébove 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 topsheeté) can be rendered hydrophilic by tfeating them
with surfactants. Suitable methods of applying surfactants are

- described in U.S. Patents 4,950,254 and 5,009,653 issued to.
Osbofn, and in U.S. Patent App]ication Serial No. 07/794,745, P&G
Case 4528, filed on November 19, 1991 by Aziz, et al.
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optional conponents. These include an optional tufted bundle (or "bun") 44 .
of capillary channel fibers that is positibned generally on top of the

absorbent core 4&%(95432 sani tary napkin 20 can al so be provi dedr%w)%gg&g?s%r .

npr e addi ti onXYO or conponents. These include an acqui si

(or the "secondary.topsheet") 46 positioned generally between the bun 44 of
capillary channel fibers and the absorbent cor& 42. The sanitary napkin 20
al so includes a nonwoven | ayer 48 p05|t|oned bet ween the absorbent core 42

and the backsheet 40. The r 48 serves . to keep the terial of
the core 42 fromtearing V\:ﬁgﬁ\,\? e"cto |“Eycg?rpﬂ:r Lehed; @Boé%‘?‘\rf’ ktg another
cellulose fibers and) tcoepdneyerandofreldedsadni peovwideaphe nsamitaryt inapkiad .20 Twdth

sani tary napkin 20 al S‘Eui-mgl-@'e(ﬁsaﬁek??ﬁd QHedz&%G'i ybeflﬁﬁi e“‘i? Sflfiﬂeé‘sfﬁﬁ’:“ﬁé’

f ast eni ng adhesi ve strips ti1onal release cover
adhe5| vegstrl ps 50. Thlugeq(éépghq H:ggsheet in such a prfceg the srna\t/)e or pattern of

apertures in the film could be varied to impart more/1ess
‘elasticity to the topsheet. The degree of Tlengthwise 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 napkin that may be
stretched to create a curved product.)

It will also be appreciated'thét fibrous, nonwoven topsheets
made from materials such as polyethylene, polypropylene and blends
are commonly used in commercial sanitary napkins and pantiliners,
and such fibrous tdpsheet§ can also- be used herein. A nonwoven
with elastic properties could, therefore, be used as the topsheet
in products where the topsheet 38 is stretched to create a curved
product. " ' -

' Such fibrous topsheet materials which can be used herein
include, for example, various nonabsorbent fibrous or filamentous
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 App11cation 0215417,
filed 06.09.86, Sneyd et al.

B. T-e bsorbent Core.
(1) General.

. The absorbent core 42 is an absorbent means which is capable
of absorbing or retaining liquids such as vaginal fluids (e.q.,
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
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adhesi ves 50 fron1sticking'to surfaces other than the crotch portion of the
undergarnment, prior to use of the sanitary napkin 20. The sanitary napkin

20 may al so ”Wb:?gﬁn%&t ensions of the topsheet 38 that formper/usez/e60s4
| ongi tudinal side edge waps 54. . The enbodi nent shown in Fig. 7

differs fromthat shown in Fig. 1 with respect to this feature. Fig. 1
shows a sanitary napkin 20 which incl udes opt.I'ozf?aI' side flaps or "w ngs"
56. The side flaps or "w ngs" 56 nay be fol ded around the crotch portion

gf the wearer’'s panties. Thﬂ\es'iagforialaﬁp%ﬁ@ 4@%&#’%@%#9?&&&&?{?% Q{idge\}a?'liéty
el ow) can serve a nunber of purposes, 1 ncluding, but not_limted to
protecting the wearer' sOh&ifeseand shapesolq-Bng raFi@rtelay; yal ndourgassr gog -bone,
napkin secured to the W@ét‘rﬁcpaﬁﬂd.Q:sa!nﬂ'hﬂphomgiwﬁwimlieﬂri_dff ddgei dvabsorbent
4, on the other hand, Mtipiﬁtrsowﬂnokﬂﬁ fe8%n SAPARG VapkPhs 1dA8 SeHLr dbdorbent -
napkin 20 to provide the sanitary ) : .

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. '

The configuration and construction of the absorbent core 42
may also be varied (e.g., the absorbent core may have varying
caliper zones (e.g., profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent gradients, or Tower density
and Jower 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 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
- '

as Been Replaced

T I



x

napkin with nore confortable IongitudihaL si de edges 22. The conponents of
the sanitary napkin 20 nay be held together in any suitable manner. In the

enbodi ment shﬁmi i g. 7, the conpaonents of the sanitary napkeusor/vbdsh
be hel d toget er3594? - 13- perineter seal 64, a topsheet

attachnent - nechanism such as topsheet bonding adhesive 66, -and a
_ backsheet attachment mechani sm such as backs#fest bondi ng adhesi-ve 68. In
addition, in this preferred enbodi nent, the assenbly of the bun 44 of

capi l'l ary channel fibegs, shheian8¢ a ' ; r CEYAE
and the nonwoveni. Iaye§'§y4§bf§1%§gf 905%;0&%95 ﬁ%ﬁ%@ﬂ\f%‘ |2@éb€3?t§o 6rfn|?ea
cor e/ nonwoven sheet saRrrGten & GawplesLompany.,gublished Pgtober 22, 1986 in the name

of Duenk, et al.

(2) The Cross-lLinked Cellulose Fiber Lamiﬁate

Core.

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

Suitable cross-1inked cellulose fibers for the absorbent core
~ are described in U.S. Patent 4,888,093, issugd December 19, 1989
to. Cook, et al.; U.S. Patent 4,822,543, issued April 18, 1989 to
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
AZ.and.0-427 317 A2 publi;hed'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 éppears 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 a single sheet, or by providing it with additional
-layers. ' - ' '
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preferably form bendi ng axes 80 and 82 for portlons of the sanltary napki n
tb bend about when the sanitary napkin 20 is worn. Al of these conponents

and features w ﬁuay@qgespri bed i'n greater detail below. 2. kﬁb@%ﬁ, s83/050%8

Sani tary Napki nfigurations the ‘Sanitary Napkin May Ta ring
Wear. A. Shape of the Sanitary Napkin. Figures 1-3 show that the sanltary
napki n 20 has a curved, body-conforning three-&% nensi onal shape. Figure 2
.shows that the sanitary napkl n 20 has. a curved | ongi tudi nal profile in

which the ends 24 of the s h?{))‘yﬁ% Ot,}uq*'léaol ﬁgﬁ e&lp annefﬂ}eﬁers SRch Ay

napkin 20 has a hunp 72 fo r!ily capi dhY
its body surface 20A. stiéfensdi quabmkﬁd,zeewusesm&sbeascanevequdaﬁgmwe.
profile. .The term "curgdrs wischieasl bbaised Ninvsiidet! firfir &1¢ke absdrbentSRoFE 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
matena’ls, and means for manufacturing such combinations, are
described in U.S. Patent 4,935,022. Such preparations preferably
involve the use of aldehydes, such as glutaraldehyde, as
crosslinking agents. In addition, pd]ycarboxylic. 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
fibers are refined to provide the fibers used' to prepare the
preferred absorbent cores used in the practice of this invention.

- In a typical refining process, an aqueous stock comprising
about 3% by weight of the curled cellulosic fibers 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 objgctive of the refining process is it cut the |
twisted fibers without substan_t'_ia]'ly 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 § 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 -throughou"c 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
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of the absorbent articles (as well as the securenent mechanisns that retain
themin their curved configurations, and the fornms used in naking the

absor bent ar\t é tc.), is used in its broadest sense in t lpgn
) T/0$92/06054
i ncludes arti 6 @aﬁiélng overal |l shapes that represent deviations from

Straight li-nes or -pl anar surfaces. The articles may conprise curved overal
shapes that are forned by one or nore curviltf8ar 1ines or surfaces,

rect!l!near | i nes or surfaces, or conblnatlons of curV|I|near and
rectilinear lines or surface

linmited solely to ar {§PEres ﬁ%ﬁrﬁ%‘gqgnﬁh}ere\é ers deHh u?'iﬁ f?fr?é'é'wie’g“néﬁf&%r"“s
tSﬁngEnts. - 14 - Thef thmlfnbﬁ"; ﬂurpughnth%gap 4§ empdeyeded so that it is
“thicker in

- In an alternate mode, the curled cellulosic fibers can be
used in combination with crill. Crill is rvefined southern
softwood kraft fiber having a Canadian standard freeness 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 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 wgight of
from about 0.1%-0.2% for use in the formation of sheets. .

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 §pot-bonding means can be employed to affix the
_backsheet to the core, especially over those areas to which the
panty-fastening adhesivé.is applied.

C. The Backsheet.

The backsheet 40 prevents the exudates absorbed and contained
in the absorbent core 42 from wetting articles which contact the
san1tary napkin 20 such as pants, pajamas and undergarments. The
backsheet 40 is impervious to liquids (e.g., menses and/or ur1ne)
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 readily conform to the general shape
and contours of the human body. | .
P _
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the center of the sanltary napki n and o apers so it becomes thi nner t owar d
the edges 22 and 24. The sanitary napkl n can be profiled in any suitable

anount.  Prefygg ? 0% the sanitary napkin is profiled so thp/tdd/d68kd O
of the caliper of the sanitary napkin at the intersection of the

| bngi t udi nal- and transverse centerlines to the caliper of the sanitary
napkin as neasured through the absorbent mater i3I -at the ends of the
sanitary napkin ranges from between about 1.4:1 (e.g., a 7 nm center and 5

mm ends) to about 10:1 (e.f, ?:I%R%MO%?@(?S{% A men Pﬂsr)onw{\}éﬁ material,

sani tary napkin 20 can be prof|

i ncludi ng, - but not |iPRWYERrigo ﬂ"ﬁcﬁpﬂb asy éymp]%\‘/ﬁ: nﬁ”ﬂél af i rdygthydenpe or
length and wi dth di mnenspalpproppiénep @i tdompesitet materdbiser skahngid anditm-dobted

(or vice versa), form g\?er Cﬁ?{g&?ﬂﬁnt SPr%ffertany S%fti@ tbﬁélé’sh@@tp Libnns' g a;?okyethylene

profiled nold,.or by calen
film hav1ng a th1ckness of from about 0.012 mm ( .5 m11) to about

_ 0.051 mm (2.0 mils). Exemplary polyethylene films are
. " manufactured by Clopay Cbr'poration' of Cincinnati, Ohio, under the
designation P18-0401 and by Tredegar Film Products of Terre Haute,
_— ' Indiana, under the designat;ion XP-39385.

The backs_be.et 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
from passing through the backsheet 40. Flushab]e or b1odegradable '
backsheets can also be used, e.g., with pantiliner devices herein.

D.” The Capillary Channel Fiber Bun.

The .sanitary 'na'pk'ih-zo preferably has a tufted bundle (or
"bun") 44 of capillary channel fibers 90 that are posﬂ:wned
genera]l y on top of the absorbent core 42

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 fbrming the fibers in the upper
portion of the bundie 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
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The sanitary napkin 20 of the present invention.can be curved:in any
tlesired anount. The preferred anounts of curvature are discussed with

reference to ﬁkg%#@ﬁgg and 3. Figure 2 shows that the sanitarypmamsynoag4fs
preferably curved so that when the central region 32 of the sanitary napkin

20 is placed with-the garnent -surface 20B on | at surface, the ends 24 of
the sanitary napkin 20 are spaced a distance” above the plane of the flat
surface. Preferably, the curvature of the sanitary napkin 20 is such that

the ends 24 are spaced beyt r 1
e tabout o 8 ohal ttbe% TooiA2 Y thw5dé racfathekem tim% fsmnaw@ rébvwnt and

hes bout
of the flat surface. g-’%‘ﬁ‘mﬁg A aP%& efHi'ng oYse"cr gt%e ﬁﬁ'&fﬁ‘ﬁg %yglca?'Fy
direction", or "cross- defetrsttooaﬂglyug xey P aneofotialhtoredrforaes; onatiiei toop.)

Preferably, the cross direction curvature of the sanitary napkin 20 is such
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 channel 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
comprise the loop or tuft substantial]y in the upward z-direction,
thus enhancing fluid movement in the downward z-direction of the

" article. ' '

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 ere described below, and in
the following pateht-app]ications which were filed on July 23,
1991: U.S. Patent Applicatidn Serial No. 07/734,404 filed in the
names of Thompson,_ét 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 applicatiqns may be referred to
collectively as the *Capillary Channel Fiber“ patent applications.
Suitable capillary channel fibers are also descrlbed in EPO Patent
Application O 391 814 published October 10, 1990.
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that when the sanitary napkin is placed on a flat surface, the ends 22 are
spaced a di stance D1A of between about 5 mm. and about 17 nm above the

pl ane of thevk? giguf ace. - -15- The sanitary napkin 20 canpCroysseasicoss
. have the amoun o? curvature provided in any of the sanitary napkins that
Use el astices for t-his purpose.- Such elasticatgd sanitary napkins are
descri bed in the docunents incorporated by rb%grbnce herein in the
"Background of the Invention" section. In other al ternative enbodi nents, *

the sanitary napkin 20.ca CoF V&di PIap 'GMﬁﬁ jo
example, it is possible trlﬁ'tif ﬁepﬂ]ﬁl{t aﬁ/ &gcb 4 EI dpﬁ,grsculr;efedbﬁ nusege
()pposit;e manner herein, the fb owing de r1pt1on 1scusses some preferre

characteristics of the capillary channel fibers 90 that are
incorporated into the absorbent articles of this invention.

(1) Fﬁber Morphology.

The capillary channel f1bers 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 addifional capillarity, it is preferred fhat
such hollow core fibers not be employed.

In genera],_providing capillary channe] 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 thrpugh.aﬁcapi11any'chanhel fiber would
also not be expected to quickly pick up and deliver liquids, since

 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 thannel fibers 90 are preferably either bent '
or, more preferably, in a curled- conftgurat1on (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 giQen number of fibers. The capillary channel
fibers 90, however, should preferab]y'hot 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 a1on§ the capillary channe].

" In addition, there is another substantial advantiage to
employing nonlinear capillary channel fibers. Figure 12 shows
that- it ‘may be preferred that small portions, or “tufts", of the

: ’ : ' . . =\
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shown in the draw n'gé. I n such an enbodi ment, the center of the sanitary
rfapki n woul d be di spl aced upward, and the ends di spl aced downward when t he

garment surfagg el the sanitary napkin is placed down on apCrAIS92/06054
surface. -Such enbodi nents are possible, but generally |less preferred. B.

Configurations the Sanitary Napkin May Take Du +']rlg'V‘éar_. The sanitary
napkin 20, ideally, is capable of continuous dé/ am c adjustnent during.
wear. This allows the sanitary napkin 20 to provide sustained close fit

ggalt RS{ the- wear e& s :3@ ﬂrl]ﬂ'rtk}ﬁrcﬁarﬁfeﬂi FEbRYs. f%ahétru‘ifbifprbiﬁd&amtbaﬂ/1E@ﬁk'sﬂme

fi ber? fg(rfigsp;oxlumi I72 Wn#l&‘h ﬁ°'§§'&e§g g#e uqu ?Pn&f ﬁ'% t?é'%% §§eﬁ5'ét1 nnﬂ’Fﬁ%

wearer's tabia. The hunpomsi@lspraae#ww tapeféactsowhemar high slafés capifllary

ends channel pad is' prepared using curled capillary channel fibers.
There is a greater 1ikelihood that a number of ends and/or curls
in the capillary channel fibers will find t_heir way into the
orifices of the topsheet material than if substantially linear
capillary channel fibers were to be employed.

The capiliary channel fibers 90 may be curled in a number of -
ways, including, but not 1limited 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. In 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.

The preferred amplitude of the curls is in the range of about
0.1 mm to about 3 mm, and, typically, the frequency of the curls
is from about 0.5 per cm of fiber to about 5 per cm of fiber.
Fibers with amplitudes of about 3 mm and ‘a frequency of about 0.5
. per cm exhibit good softness even in the higher deni'e_r 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
Tong (or "x") axis is referred to as the “machine direction",
inasmuch .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
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gradually decrease in eLevatioh as the base of the hunp 72 i's approached so
that it will be confortable for the wearer. The hunp 72 all ows the

sani tary ‘napkivi 93Poi7es | Nt er cept body exudat es ‘readi l'y when t hepctRRéEr0b¢52
wearer's body “The hunp 72 preferably has apprOX|nater t he follomnng

di mensi ons: a length (or x-directi-on dlneqﬁéo of. about 4-10 cm
nore preferably about 2-3 inches . (about ' 5 5 cm)(the - 16 - :
| ength of the hunp is also preferably |ess than or equal to about 1/2 t he

onain of Lhe apsorenkeris Chie St Bel theV afhichel | e gEn AR igh 1 dE
gqual to about 1.5 incﬁﬂ‘ c moa{'o%aeémg down throughp!i:he etopghe%t thence into the -
- layer of cap111ary channel fibers,. and thence 1nto 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 larger
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 hydrophilicity of the components of
each layer can also theoretically affect the capillary suction
gradient. |

The capillary channel fibers 90 in at least the upper portion
47 of the tuft 44 are preferably oriehted generaliy in the
z-direction. The ends of the looped capillary channel fibers in
the tuft may be cut to provide a fleece-Tike, z-directional bundle
of open-ended capillary channel fibers.

Further, by providing some underlying capillary channel
fibers that lie substantially para]ie] 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 long1tud1nal 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 z

‘This Sheet Has Been Re[ilaced
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cm); and, a caliper (or z-direction dinension) of about 5 nm 10 nmm The
cal i per of the hunp-at its paint of maxi mumelevation is preferably greater

t han or equalwm;;ghega 1.5 tines the caliper of the surroundi neCcT/US92/06054
tongi tudi nal edge regions and end regions of the sanitary napki n. The hunp

72 is preferably tapered so that its point of xi mum cal i per extends | ess
t han or equal to about 3/4 the width of the h "72. The hunp 72 is useful
in placing'the capillary channel fibers in the bun 44 in close proximty to

the wearer's body. Thdﬁebﬁoﬂ?r tthEuilniH-Bhﬁ E%Jﬂfavgh&naﬁﬁé’l' sl 62 0¥ ﬂ{%aﬁs}‘?harg

fibers located in the u

se
described in greater &‘FI Eb’?e&\-ﬁ/ % ecaﬂr eer%iﬁdy i B’Eﬂ"é&e He;‘qq‘éb{e fluld
z-direction. This all odivettionalitzpi | Inanddithemnsincei bier capil ldryavofl th;ulfdbrous

e ey hannat” 1 ooy OEY PPy Wity Deaef O s ibers 0
P Y : themselves, rat er’ than in in iber 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
functions even when the bun 44 is soft, fluffy and comfortable to
the wearer, in contrast to compact, demnse and relatively st1ff.
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 fiuids in the z-direction, other means
can be employed to establish such z-direction fluid-flow gradient.
For example, if the holes or spacings in the topsheet are smaller
than the width of the -capillary channel fibers (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 hydrophob1c than the capillary channel
fibers. '

(2) Capillary Channel Fiber Structure and Surface
Properties.

The capil]afy channel fibers 90 can be prepared from any
conveniedt polymer which 1is nonswelling when wet. Polymers

- such as polyethylene, polypropylene, polyesters: (preferred), and
‘the like, are useful herein, so long as they are spinnable 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
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particularly useful in punping liquids into the portions of the core 42
that are el evated due to the curvature of the sanitary napkin 20. The fit
i n the space %&9 ghhe wearer’'s labia is enhance( when the hp@,ﬂs%zyogw
formed frommaterrals, such as capillary channel fibers, which are
resilient. - Preferably, the materials formng _the hunp 72 are both
resilient when wet and dry. The resiliency a Bdws t he hunp 72 to adapt to
t he space between the wearer's | abia nore readily when the wearer noves

about. Figures 4 and ga?xjetfr?‘?e e tpe?%ghtthgg%te a&i‘lkiei&y m@ﬁpk'hgvuﬁmaﬁ > jjnherent

preferably capable of | at’er.al Ig
ori ent ed conpressive fdﬂ&%lwd i‘é"d oh frvm abeutn@.6rdarabopt Gube 41‘%Hév% tere of

conflguratlon fjhe sani taatyanaipkam Bé amlrﬁnﬁ{ﬁe Lind ewel§ sknowi| Ifa/sm_o?(._ Sze(f’ for
| nwar d-ori1 ented conpre e ppl . 4,0 ngtyary napkin .
Such forces are typi caI%? SpI(U gdspﬁ)ie'ﬁ Q’éﬁ%él- at 61 b‘-) : .
The capillary_channel fibers 9 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
microns thick. '”Although ‘variations in these dimensions are
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 dperating
' equ1pment and readily withstand pressures of the type encountered
in san1tary dev1ces, espeC1a11y 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-shéped", "H-shaped™, and "V"-shaped
cipi'l'!ary 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 muttiple channels. The multiple "U" fibers of Figure
10 - offer the additional advantages of having additiohﬂ
capillarity due to face-to-face contact and being easily curled.
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- 17 - the insides of the upper:portions of the wearer's thighs when the
sanitary napkin 20 is Wrn. The conpressive forces F cause the sanitary
napkin 20 to_bend about bending axes 80 (this bending is descp tﬁ%gﬂ
greater detXO93/BLB3w) and the bun 44 rise. Preferably, this WI

result in inproved contact of the bun 44 with the wearer's body. Figure 5
shows a configuration the sanitary napkin 20- 38y-take when the laterally
i nwar dl y-oriented conpressive forces are renoved. 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 The manufacture of capillary channel fibers of the “type
employed herein is described in EPO.App11cat1on 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, ANQ'
EXTRUSION DIE FOR USE THEREIN", Serial No. 07/482,446, filed

.' February 20, 1990, Inventors Thompson and Krautter.

" While the polymers used to prepare the capillary channel
fibers herein are not, themselves, water-absorbent (nor are they
absorbent to urine or b]ood-containing_fl_uid such as 'menses), ‘the
fibers themselves are most preferably hydrophilic. Since most
synthetic polymers are hydrophdbjc, 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 cap'i'l"lary 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 laundry literature.
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napkin 20 to its original shape when the |ateral conpressive forces are
renoved. The adaptation of the sanitary napkin to these forces avoi ds

undesirabl e distortion (such as -roping) of the sanitary napkin ring,use.
Thi s hel ps maWR % A1BAe sanitary napkin in contact .with the vveggi'fus:?g@éﬁ%.

and coverage of the desired area of the wearer's panties. Figure 6 shows
that the central region 32 of the sanitary nap%r 20 containing the hunp 72
is also preferably provided with the ability to separate (or "decouple")

fromthe wearer's panites Qr the _other co oneﬂ%ﬁ'gf t he sanitary napkijn.
This provides the hunp 72 tydmarhijdzing | pgsnts, MAINDS nMEtHINGS 0298858 actuchii t ¥
the wearer's | abi a whepolyethylene eglycolanonedaurates i fea.di rREGOSPERSEAVWAQOML; oma
the | abia during wear. ' S ' eTAT : )S

achei ved by pr.ovi di ng Péﬁ%’gﬁfﬁar ‘}hgﬁgog Q%ﬂt’ﬁtg g‘g’??ﬁfl ngn,FaLr?tﬁs/a' _Inc'.,
f ast ener 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 increasing wicking performance, improving
'soil release properties,_étc; '

(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
a preferred embodiment, the bundle 44 of capillary channel fibers
is laid down in a batt and gathered into a tuft to form the hump.
72. '

Such batts will typically have a Ca‘iiper in the range from

about 0.1 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 irticles, 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 (meisured in the
uncompressed state). The amounts of fiber per unit area and per
unit volume for pantiliners, diapers and adult incontinence
garmehts can be calculated based on the differences in caliper,
noted hereindbove. '
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configuratidh. . The sanitary napkin Is provided with panty fasteners
i*n the end regions 28 and 30. The sanitary napkin 20, hovvever I S not

provided with fasteners-in the central region 32. he
N dihiras bérﬁ&ég%o&

central regio aining the hunp 72 to decouple fromthe wearer

panites and nove toward the wearer's | abi a. -18- I n other enbodlnents
the sanitary napkin 20 can have other types of4®ecoupling nechanlsns For
instance, the sanitary napkin can have elenents that decouple somne
novenent wthin the sanl Ki f g t 40
decoupl e fromthe wearer’ 5@%%{5’53@ ﬁbﬁege;ht'g ﬂaé'ir? cﬁ}g}&ﬂl ?{F\%F u?es c‘é'??“B%]
used _ f1bers w11] 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-fittmg qua'Httes in use. (Al 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 l.m‘g.ht be termed a
“secondary topsheet", underlying the initial fluid-receiving
topsheet of the type disclosed above. -

(4) Use of Capillary Channel Fiber Batts in
Absorbent 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 capﬂ]ary channe] ﬁber batts
wﬂ] 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 ce]]d’losic fibers
in such absorbent cofes, 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
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I nstead of, or in addrtion to the adhesive pattern which provides
decoupling of the backsheet 40 fromthe wearer's panties. Particular types
of decouplin e elenents -of an absorbent article argcfRE9s/0b6d
in US, Paten?’ ?%@9?806 whi ch issued to Thomas W Gsborn, et al. on Apri
16, 1991; -EPO Patent Application Publication No. WO 92/07535 entitled’ '
"Sani tary Napkin Havi ng Conponents Capabl e of @kparation I n Use" published
May 14, 1992 in the nane of Visscher, et al.; and, in U S. Patent
_Application Seri al : et L g | . r Th : eXd
Sanitary Napkin Wth g??wrg%‘!egz‘%eﬁgértfﬁ F&egﬁ tr F’S?gﬁlwﬂelé@?ﬂ‘eﬁhgﬁéhﬁ
Osborn.  The European p¥denPrhionallyat Foem abote Giisd) 89 cdboptinbidy 9o10hcabsorbent

t hi ngs) a sanitary napg@llimpwaterial speeioveriatid wdthre cami) hiryecininned®e fdbgr batt -

fromthe absorbent CorgregBré gssdae'gﬁﬂ:ﬂ aﬁﬁ%ﬁi-“As Gi&"}?ﬁé&gs YUno fhR! sitlicle,
application discloses anitary-napkin having a central absorbent hunp
which is capable it encounters ‘the -.capillary channel fiber network, which
' - distributes the fluid and then surrenders it to the underlying
absorbent core, thereby at least 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 a porous (preferably
formed-film) topsheet. Thus, the capillary channel fibers draw
fluid through the tdpsheet, thereby leaving the topsheet with a
fresh, dry appearance and feel, then surrender the fluid to the
underlyihg absorbent core, and are thus able to continue the
process until the core is saturated.

The Tiquid handling characteristics of the components of such
absorbent articles are described in U.S. Application Serial No.
07/915286 ___, -entitied “Absorbent Articles, . Especially
Catamenials, Having Improved Fluid Directionality" filed in the
names of H.A. Tﬁompson, et al. on the same date as the present
application.

(5) Contact Between Topsheet and Capillary Channel
Fibers.

The batt 44 of capillary channel fiber§ 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, uitrasonics, 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_Bo'eXtend into the orifices of the topsheet.
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of decoupling fromthe absor bent - core of the sanitary napki n, anong ot her
t hi ngs. The bendi ng axes 80 and 82 are another feature that provides the

sanitary napl(g,agg%l hi h the ability to provide sustained closedi/tissgososst
t he wearer's Dbody. e bendi ng axes 80 and 82 allow the sanitary napkin 20

to be formed into specific configurations when_ worn. The bendi ng axes- 80
and 82 in the embodi ment shown in FIGS 1 and4? are forned by stitching
| ines 70 and/ or densified or enbossed areas 84 that preferably correspond

in location with the stitchipgsling i e bétihbe

enbodi ment shown in FIGS. G{fhg’ndh?gg‘rﬁgﬂ&‘ p‘t’%%@ﬁ@?‘*&? G't'&geif %'ﬁ'hgmr%nh#ﬁg

of bending axes conpr ingdwork betveen rtopshegt n dhances 189 F%&%ﬂjﬂ@hé}%’me@/ t{ﬁ%r

least in the central rgaj odhd3thente tinto Sthei draieylyiagldbsorbént cbie, fwhersbyt fludd

(or pair) of bending EV I l] ' . :

: fficiently 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-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 is 1laid-down should minimize the sticking of the
absorbent article to the user’s body. The_adhesive shpu]d 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,

" most preferably, when moisture is present, i.e., when the
absorbent article is being used. Thus, it is preferred that the
adhesive be insoluble in body fluids. '

- 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 andléy 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 chanheTfib_ers. v

Suitable finishes include Eastman’s LK 5483, LK 5563, and
most- preferably Ea_stman’s LK 5570, as well as ‘the polymer -
available as MILEASE T, which is well-known in the detergency arts
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- 19 - préferably.conprises a pair of'IongitudTnaIIy oriented curved convex
i'nwar dl y-ori ented axes. The first pair of bending axes 80 are located in

t he Iongltudlqﬁiggmﬂ@4reg|ons 36 of the sanitary napkin 20. Thpcr/use2/06054
| pngi tudi nal side regions 36 are generally thinner and nore flexible than

the portion-of the-central region 32 contalnlﬁg the hump 72. The first
pai r of bending axes 80 are.located between” e base 74 of the hunp 72 and
t he Iongltudlnal si de edges 42C of the absorbent core 42. The first pair of

bendi ng axes 80 serve (ts@e e%ﬁléﬁﬁﬁ%tbfs S§NBL,BBY) Eﬁﬁkffbeﬁﬁhohﬂun@%vﬂ'la*é%ﬁset he
base 74 of the hunp 7 w?eg E‘g “%ix ﬁ%l ﬂroa CIISA“EPE gct ed to
nmpr SS|ve

laterally inwardly orite $ofces’ Suc 0Seé exerted on the
sanitary napkin 20
' _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 a 0.2 wm nozzle,
but application using nozzles at least as large as 0.6 mm is
satisfactory. The amounts of adhesive employed will vary, but
typicéi]y 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
which issued to Minetola, et al. on March 4, 1986. Some 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. 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 undeflying layer
of capillary channel fibers can be further improved by applying
pressure during the gluing process and/br 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 Capiliary Channel Fibers
and ;hg_Aggorbegt Core.

It is preferab]e that there also be close contact between the -
capillary channel fibers 90 and the absorbent core 42 in order to

4~—_~__‘___;_§______~_§__‘_eff1c1ent1y transfer liquids to the absorbent core 42.
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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 porti oRy8lbsjoikenearer' s thighs. The second type (or set)PCIfUSsRMaE0s4) -
axes 82 are located primarily in the end regions 28 and 30 of the sanitary
flapki n 20. -The second set of bendi ng axes 82 pyeferably conprises four
curved -convex inwardly-oriented bending ax gf The four axes 82 are
- preferably arrranged so that- they each originate fromthe base 74 of .the

hunp 72 and. run in a direction fromthe intersection of the |ongitudinal
and transverse centerline

.C .to on th 27 pf. -t he '
napki n 20. The overal | coﬁ?TﬁﬁP%¥ﬁﬁﬂﬁﬂg fﬁ%gggggﬁﬁgéé1'%?‘B€£§F@ﬁﬂg§€é%§§'
preferably correspondIhesencinalude, t but harecsat i jiwided ote,ofthe hésﬁ)a‘?ﬁgﬁdha%it"éﬁser

ggg?g?gﬁ: Ih'ofl ;Eoﬂft . ﬁggﬁe\légﬁﬁ"ic)/ pbfdsy| b lensionkili ForiRed)Y ibyCHrivading s Fddhened
, surfacéeg% gﬁglggébfﬂgﬁ¥rtore, or by needlie-punching, or otherwise
inserting some of the capillary chgnnel fibers into the absorbent

core.

. Preferably, as shown in Figuré 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 capillary channel fibers has two end
extensions designated'94. The end extensions 94 extend outward at
the base of the tuft 44 in opposite directions. The end
extensions 94 preferably extend along the longitudinal centerline
L. The end extensions 94 are in fluid (i.e., liquid) transporting
contact with the upper portion of the tuft 44 of capillary channel
fibers. The end extensions 94 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/distributibn 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 component", a "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 compoﬁent 44 cqmpriSes 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
_— _
This Sheet Has
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The individual bending axes, hémever nay, but - preferably do not extend as
flar toward t he corners 27 of t he sanltary napki n 20 as the panty fasteners.

This.is becau scribed in greater detail below the seqqﬂgu§§%0&g4
bendi ng axes 8 y a so serve a liquid transporting function - -

The first and second sets of bending-axes 80 and 82 descri bed herein are
in one preferred configuration. In alterhutive enbodi nents, the
sani tary napkin 20 may be provided wi th bending -axes in many ot her

SOTh P benaimg i o dhiéiede RARKICR A VA weahlr, BRCSan Mk bS],
' the upper portion 47 of the 1liquid acquisition/distribution
component 44 can be.of such a size and shape that it can fit at
Jeast 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 compdnent with conduits for transporting
- 11qu1ds directly to the absorbent core 42. Even more preferably,
’ the end extensions 94 are capable of transport1ng liquids to the
-interior of the absorbent core 42. This provides the sanitary

napkin 20 with another advantage.

.Generally, when exudates are simp]y 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, Tiquids tend fp remain in and fill the upper parts of the
core first. This blocks the transportation of exudates to the
Tower 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 capac1ty exists.

The construction of the sanitary napkin 20 described above is

- only one possible arrangemeht' of the achisition/di#tribution

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 p]aéed in contact
“with the absorbent core 42 in a number of different ways. '

The following 1is a non-limiting 1list of possible
relationships between the end extensions 94 and the absorbent core
42. Théy are generally arranged from more to less preferred. The
end ‘extensions could be: (1) surrounded by the other components

This Sheet Has Been Rerlaced
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in Fig. 6. The t hi r d- bendi ng axi s 86 preferably lies along at |least a
portion of the longitudinal centerline L of the sanitary napkin 20. The

third bendi ngygesmi¥ds | i ke the other bending axes, can be f gicetisedzodsy
sui tabl e manner, such as by folding the sanitary napkin. The third bending

axi s 86 may be used to provide the desired flt of the end regions 28 and 30
of the sanitary napkin adjacent the wearer' %dy. The third bendi ng axis
86 may al so be used in the central region 32 of the sanitary napkin 20 to

cause the central rengrthTeOaﬁ%rBKnthmoﬁﬁQsé%'@ﬁﬂﬁgh@"‘@&ﬁlﬁm a's’u@l?rasaic}g
flexibility of the va e

nlta
the sanitary napkin vm ﬁgg%fthq?ye"fb@d?"fel" cHRSE Q}d ‘?‘Fst ?}1 QJF sor.
body. The end regi onsm&gaattiadSOntlf theeoﬂmmtaupynenapkl(ﬂ)zmmé hntuéerr diabyor

thi t””er and nore flexphle15)tas §f'ehd OthdrOBonpbndrits, GEEH a3 ddsePitd fimediately
containing above; (4) placed under at least one other layer; or, (5) p]aced .
on top of the other components.

The sanitary napkin 20 may have other types of
acquisition/distribution components or layer(s) positioned between
the topsheet and the absorbent core. Preferabiy, the embodiment
shown in .Figure 7 has an additional acquisition. layer (or

-“secondéty 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
longitudinally or létera11y outside of the bun 44 of capillary
channel fibers to the absorbent core 42.

These other types of acquisitioh/distribution 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 miy be -
- comprised of other types of material (instead of caplllary 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 equ1va1ent materlals or combinations
of materials.

" E. Assembly of the Components of the Sanitérx Napkin.
The preferred sanitary napkin embodiment shown in FIG. 1 has
- its - components assembled with several different types of

I
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the hunp 72. The end regions 28 and 30 (and the aforenentioned
Iongltudlnal si de regions 36) preferably have calipérs and

flexure-resi siwoeaze178at hi n the range of those specified for thecsmmnmos«s
napki ns described in the above-nentioned pending U.S. Patent Application
Serial .No.- 07/874,872, and in U.S. Pat entsg 4, 950, 264 and 5, 009, 653

i ssued to Gsborn on. August 21, 1990 and Apl’l| 23, 1991, respectively.
(In other enbodinents, it is possible that the caliper and flexibility .

of the end regi ons 28 mdctﬁl@nﬂmécmim e Thesé atsachmdite mBetaR esmst (< abtachhient

of the end regi ons 289"??5‘9 SEOWERY BE B4EI. Sheh O RRURRAL haBIGR 7 ! Lne

can result fromthe r
‘preferred enbodi nent, 1scusswn vn'll proceed from a descnption of the mside 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/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
70. -

The stifchi_ng of these components serves several purposes.
These include, but are not limited to the following. The
stitching holds the components of the core/nonwoven sheet sandwich
51 together. Stitching is a preferfé_d mechanism 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 cote/nonﬁoven sheet sandwich. The stitching
secures the components of the core/nonwoven sheet sandwich
togethér .in such a manner that the components are held in
sustained close contact with each other. As discussed abbve, this
contacting relationship is one of the features needed for the
transportation of liquids down into under'lying' components. .

The st%-téhing need not .be limited to the core/nonwoven sheet
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.
-
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- 21 - the flexibility of the end regions 28 and 30 may be increased by
perform ng 'a mechani cal operation, such as ring rolling, on the end

regi ons 28 ango}3re1tee ternms "ring rolling" (or "pre-corrugatirgr/1SIHe605ded .
herein, refer to a mechanical operation that. involves passing a materi al
between neshing corrugated rolls, or the | iF-e. -Ring rolling the end
‘regions creates folds in the end regions tha provide the end regions
with a plurality of bending axes for greater flexibility. The folds are

al so able to stretch open jyaegodshgetSaBi § Arnonded toNti20 tuft W BapiF¥ak2ithénnel
processes for ring rolli ngs g’sasgr e-cor

_ . rugati ngy bed LS

Patent 4,107,364 issuddbe PP%H*“EAH&'E@PE fg"e%ga&eac@le %&Féﬁ"t‘yﬂ%ﬂ? P51
i ssued to Sabee on Maybod@ingl 286 topshéet de- descibed, inogrmatery detsiynied Secton
Patent Application Serjpiky N@ove, 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 part of the pefiphery 26
of the sanitary napkin. ' e

The topsheet 38 and backsheet 40 are secured to each other -
around at least part of the periphery 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 top'sheet, the backsheet, the absorbent core, and any
other components, méy be aésembled in a variety of well known
configurations (including so called "tube" products or side flap
products). Several other ,suitab'le 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
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07/662,536 fil ed by Gerald M Wber et aI ‘on February 28, 1991, U.S.

Pat ent Application Serial No. 07/662,537 filed by Kenneth B. Buell et al.
on February 28¥0®3gi784nd U. S. Patent Application Serial No. 0R@EYSERI06054
fi.led by Gerald M Wber et al. on February 28, 1991 (collectively referred
to herein-as the "Ring Rolling"' patent applicgagions). The end regions 28
and 30 are preferably ring rolled so that the fold lines in the
corrugations forned therein run generally in the | ongitudinal di rection.

| n ot her enbodinents, tcbasﬁrottiinlgl samwady ranapkim t Amy tofatises crompor@nteaifi dhe

both directions, and/ orgpiaer - 9 c gh%ebe&%méd Ofto%’tﬁf!em P9 &Jﬂ‘ésﬁ}&g

regi ons 28 and 30 of the sanita y. an

!
the second set of bendishit ‘%i‘)'!@%» QE“(&PH Q%@r?ﬁsHE? h"@g’t’u ¥Rami € SBech B%U:aibm}@fv
i's d| scussed wi th rel atultwrasonid-béhdsG. intermingling or entanglement of the fibers or

other structural elements comprising the components of the
sanitary napkin, such as by meltblowing the. flbers comprising one
component onto another component or by any other means known in
* the art.

F. [Fasteners f or Attaching the Sanitary 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 piaced in the user’s panty and secured
thereto by a fastener such as an adhesive located on the garment
surface 40B of the backsheet 40. The adhesive provides a means
for securing the sanitary napkin in the crotch portion of the
panty.

Figure 7 shows a particularly preferred adhesive pattern or
confi’gurétion. . The adhesive is arranged in the form of four
generally rectangular. _strips' or .patches of adhesive. These
patches are arranged so that  the overall adhesive pattern
resembies 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 émbodiments having a huinp 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 systained contact of the _
hump 72 with the wearer’s body when tlge sanitary napkin 20 is
vorn. :
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The sanitary népkin 20 is able to conformto the three basic regions of the:
tearer's body that the sanitary napkln 20 contacts when the sanitary napkin

20 is worn. wousAtrgsThe body of "the wearer may be divided i ntpCTVUS®2206054
anatom cal ly distinctly-shaped regions when the wear er is viewed along

t'he | ongitudinal axis. Fromthe front of ths wearer's ‘body to the back of
the wearer's body, the first of the three reg 8Hs is the nons regi on. The
nmons regi on has a conpound curved convex upward shape. The second region

is that containing thepWagidaapsi e alifidstve pihe.eseswcbréwas iTpcsadd Iaed
by the |abia majora anqogeeségnbl e?b‘l W {Lepgransverse end eJ Hnr tﬂe%' r]t
det er mi ned by possible to ges- e Sanitary
' - napkin 20. This principle of adhesive conflgurat1on 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 epp1ied in an inverted V-shape,
or. chevron pattern, in each end region 28 and 30 of the sanitary
napkin 20.

Any adhes1ve or glue used in the art for such purposes can be
used, with pressure-sensitive adhesives being preferred ‘Suitable
adhesives are . Century A-305-1V manufactured 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 sanitery 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 BL30MG-A Silox 4P/0 both of which are
manufactured by the Akrosil Corporation.

The sanitary napkin 20 of the pfesent invention jis 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
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t he crevice between the buttocks (or-"gluteal groove") and is generally
tusp-shaped and defined by two convex upward and outwardly diverging |lines.
(The char act ewipdsvea98Hf these parts of the body are descri HREI/USH2/06054
greater detail in U.S. Patent Application Serial No. 07/630, 451
entitled "Sanitary Napkln Havi ng Transverselygpegnented Core" filed in the
name of Osborn on Decenber 19, 1990.) The sanltary napkln 20 preferably
adapts to these three very distinct shapes of the wearer's body in the

fol I owi ng manner. The dghedivel madinbainst theobartiltery napkineir it giosit {oorwithiwrithe

end region") 28 of the ni kin 20 allows this portion of the
el iy BEE

sanitary napkin to cur roun convex upward shape of the nobns reglon.
The pair of bending axes in the second set. of bending axes 82 | ocated
i'n the first ‘end region 28paisgF11t bEhelri embodtwerits cother 2Fpes of efatitenerar camde

the mons region. used 1nstegd of, or in addition to ;dheslves. These other types
of fasteners are preferably_arranggd in patterns similar to those
described above. :

Such fasteners include, but are not limited to conventiona1
VELCRO hook material, the fastemers 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, respective]y, and EPO patent application
pub11cat1on No. O 381 087 published August 8, 1990; or, the high
coefficient of friction foams and other high coefficient of
friction materials such as those described in U.S. Patent
4,166,464 issued to Korpman, U.S. . Patent 4, 834,739 issued to
_ Linker, 1II, et al., and U.S. Patent 5,011,480 issued to Gossens,

et al.

G. Optional Features.

The sanitary napkin 20 may also be pfovided 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 configured to
drape over the edges of the wearer’s panties in the crotch fegion
so that the flaps 56 are d1sposed between the edges of the
wearer’'s panties and the thlghs.

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 flaps 56 are preferably
provided with éttachment_mgans on their garment surface so that
the ffaps 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 positioned in the

panty. .
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The central region 32 of the sanitary napkin 20 is able to conformclosely
to the shape of the wearer's |labia majora. This can occur even though the
central regi Qfipdzoiy be | ess flexible than the end regions 283 eosdi S
i's because the hunp 72 can fit confortablJy within the space between the
I"abi a maj or-a. The bending of |ongitudinal si _regions 36 upward about the
first pair of fold axes 80 all-ows the central region 32 to assume a
Wshape outline to closely fit the second region of the wearer's body.

.-23- The "second end region (or "rear end region”) 30 of the

sanitary napkin 20 is al S?hg | ?ﬂp@l e56 c;nl;rhl Ee fclm('nas Irgtlztl.ed fanvarious 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 comprise extensions of the topsheet 38 and backsheet
40 (i.e., unitary).

A number of sanitary napkins having flaps suitable or
adaptable for use with the sanitary napkins of the present
invention are disclosed in U.S. 4,687,478 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
to Van Tilburg on May 20, 1986; and U.S. 4,608,047, entitled
“Sanitarj'ngkin Attachment Means", which issued to.Mattingly on
August 26, 1986. |

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 liquid impervious. At least a portion of the laminate
preferably exhibits a Tow 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 pléced 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 pbrtion,of the laminate that does not fully
recover after elongation could comprise zones on thé ends of the
flaps comprised of only the nonwoven material' ‘When the flaps are
wrapped around the port1on of the panties conta1n1ng the leg
elastics, these zomes will tend to permanently deform. The
permanent deformation of the material in these zones will help
hold the flap wrapped around the panty elastics. '
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pair of bending axes in the second set. of bending axes 82 located in the
stcond end region 30 aids the second end regi on 30 |n bendi ng upward in a
cusp shape t 0 WHN/oH ﬁ&‘cl ose contact with the wearer's gl uteal E9VS92/0¢0834
vari ous regions o sani tary napkin .20, as noted above, can al so be
provi ded w t-h densi-fied-areas, such as den5|f|g tion lines 84. These-
densified areas 84 can be prOV|ded by the stitthing lines 70 used to secure
various conponents of the sanitary napkin together. Alternatively, or
additionally, the sanitary napkin 20 can be enbossed, or the like, to
provi de the densified areag, The en5|f|cat|on 0 e sanitar a 20
chosen areas can serve ﬁﬂ% g Pk may aisI‘h c°f‘§1‘if'|“ﬁ€?ép J%‘b scra:,bgd
not limted to the fobetow bg.d1ffé‘l1'eat1aiéyl_sstfremllmgiraeasmpmnnt (dsenqusti in the

above, be used to for Mybgfidh Ngo a¥vidd Hedifite typdN LeH YXeuPRRGHE. | 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 components 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-like construction), 3) rolled
edges (for example, the edges of the sanitary ndpkin could be
curled or formed into a scroll-like structure for added comfort),
4) edges of pad covered with soft material (Funétiona] and/or
aesthetic) (for example, the material that extends outward to form
the extensions of the topsheet 54 in Fig. 7 are preferably wrapped
around the longitudinaT 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, 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, capab'l'e of stretching), particularly
in the longitudinal direction when the sanitary napkin is worn.

, In one preferred embodiment of the present invention, the
topsheét 38 is made in accordance with U.S. Patent 4,263,045 and
ring ro’llle_d 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. - o
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assum ng particul ar

certain portions

in use configurations. The densified areas can be used
t'o create higher capillarity in selected parts of the sanitary napkin 20
for transpor tymslérggd ds in the z-direction. The densified arepcr/osm/06652
be used to create channels capable of transporting liquids in the x-y plane
to selected.portions of the sanitary napkin 2Q, The densified areas 84 are
al so useful in sanitary napkins to control sfiai'n patterns. It has been
found that some wonen prefer that "the nenses stain be confined to

of

a SERI AEYo¥bdtRPKéve- 42 TRES O MHIRE {sCBbsCMB& aPVe dmi_\

“in a product that gives the visual a ran 0 ontrol.li he flow,
menseg within the gani'csarsg’ﬂzfﬂk%.parggﬁjg, Sfﬁﬁﬁé d&ﬁsb?’f@h&gﬁ{ a?’geﬁgs\?éﬂ'{ty'

provi de a positive corthenarsosbagtatoreTh2 couts béisddt cinedlse 8nd inegidns 28 and 30,

. enbodi ment  shown in Figyr gotl 3" the Bedtta1 SAigRoP3b! CIRRES thHR oF 1 $1971 SbolbdnES

70. .The densi fi ed

‘materials are described in European Patent Application Pub'licat,ion

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

"extensibility. The sanitary napkin 20 is preferably ;ealed to

prevent the wicking and expulsion_of Tiquid or liquid-con;aining
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 protécted 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 'af'e described in a
concurrentiy-filed __U.S. Patent Application entitled "Stretchable
Absorbent Articies” filed in the name of Osborn, et al. ‘

The'capi'llary _cha'nne1 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 polye'ster thermoplastic fibers (e.g.,
KODEL 410) can be commingled with the cépi]lary channel fibers and
the resulting fibrous. sheet subjected to 'd_irect thermal or
through-air heating. - :
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areas 84 can be provided in any -suitable pattern, however. Such - 24-

patterns need not coincide with stitching lines, and the like. For exanple,
t he densifi catwowosloiTsas 84 may be in the formof an oval or herIIsUSS2/06054]
the base of the hunp 72. The individual conponents:-of the sanitary napkin

w1l now belooked at in greater detail. 3." _ _'?(gnq | ndi vi dual Conponents of
the Sanitary Napkin. A The Topsheet. The opsheet 24 is
conpl i ant, soft feeling, and non-irritating to the wearer's skin.

Further, the topsheet 24 i Jhéi gefidepecuilodsceldutasici Fgbdrisqans bé e conveniently

MENSes and/ or urine). tqov'med into a stab'le sheet for ease-of-manufacture into absorbent
articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester ther;mdp]aﬁtic 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 parti.cu'lar,' having the thermoplastic fibers present in the
cdre,' or in the capi'l'lary channel fiber layer, or both, allows the
manufacturer to prov1de a seal at the periphery (at least in the
crotch region) of, for example, a sanitary napkin or pantﬂmer,
said seal providing a means whereby fluid overflow around the
edges of the article is 1mpeded 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 ‘]ayer of capillary channel
fibers containing'-the admixed thermoplastic fibers can likewise be
bonded to the core (and also to the topsheet, if desired). In
still another mode, the presence of thermopl'gstic 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 pendilng ‘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. 07/915285 , entitled "Curved, Shaped Absorbent Article"
filed in-the name of Theresa L. Johnson, et al.; U.S. Patent
App]ication Serial No. _07/915202 s entitléd " Absorbent
Article Having Resilient Center” filed in the name of Thomas W.

_—
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readily penetrate through its thickness. The topsheet 38 has two sides (or
taces or surfaces), includi ng a body-facing side 38A and a garnent-facing
side (or coreyhagjgigsssi de) 38B. The body-facing side 38A of tIRCIVUSRAGO54 38
- generally forns at |east a portion of the body-contacting surface ("body
Surface") -20A of -the sanitary napkin 20: E topsheet 38 has two

| ongi t udi nal edges 38C and two end edges -38D. %A simlar nunbering system
wi Il be used for the other components of the sani tary napkin. That is,

{Eg ﬁhﬂﬁeﬁ)f o htehgoggooewmf aca;g anhe T 0.5 bp@benwAlAppmecadw grsa]gﬁd bo.
2@5 Qaan a re CE m "A .

the wearer's underga:rrE E gﬂeélt dﬂ%sfgp?'ug' r‘}ﬂt cheFa?-'tglﬁ 9?{&% _

conponent and the | et tféted B thimamsl afeRebbdE e Qiserdgels ahi | | be desi gnated by

the nunber of the conponent and the reference letters "C' and "D
respectively.)

In still other alternative embodiments, components or i‘egions
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
Publication No. 0 92/07535 published in the name of Visscher, et
al., and in U.S. Patent Application Serial No. 07/874,872 entitled
"Generally Thin, Flexible Sanitary Napkin Having St1ffened 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 literature. 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, 19@8; and U.S. Patent _

- 2,787,241 issued to Clark on April 2, 1957.

The terms “panty liner" or “pantiliner® refer to absorbent
articles that are less bulky than sanitar_'y. napkins -which are
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A suitable topsheet 24 may be manufactured froma .w de range of materials

such as woven and  nonwoven materials; polynmeric materials such as

apertured forrgegdosfeergaopl astic films, apertured plastic filnms, FITIUS92/06054

hydrof ormed thernoplastic films; porous foans; reticul ated f oans;

reticulated” thernoplastic filns, and 8%%5- t her nopl astic scrins.
ris

Sui t abl e woven and nonwoven naterlals can be ¢

ed of natural fibers

(e.g., wood or cotton fibers), synthetic fibers (e.g., polyneric fibers

such as pol yester, pol
conbi nation of natura

an apertured. fornmed fild

xgeﬁaﬁyiﬁm,-n w WOkl detwden Nehefi i h@h§aruer ;femasa Suitable

ﬁ?grng{' th 1c esf '1l?|ert7|e fml?nr lee rpra%gﬂ grss e“%tichcogg)u]dsgs
provided 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 article® refers to pads, undergarments
{(pads held in place by a suspension system of same type, such as a
belt, or the 1like), inserts for absorbent articles, capacity.
boosters for absorbent articles, briefs, bed péds, and the like,
regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided in
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 dissued 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, 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 incontinent persons
that are fastened about the waist of the wearer.

Suitable diapers that can be provided in the curved, &haped
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
Buell, et al. on June 13, 1991.

This Sheet Has Been Replaced

SUBSTITQTE SHEET ”||||||"|| Il ||




Apertured fornmed filnms are preferred for the topsheet because they are
pervi ous to body exudates and yet non-absorbent and have a reduced tendency
to all ow | i quwde9srai7@tiss back through and rewet the wearer's sREHUSIHB6054
the surface of the formed filmwhich is in contact wth the body renains
dry, thereby reducing body soiling and creaging a nore confortable feel
for the wearer. Suitable forned filns are described in U S. Patent
3,929,135, entitled which issued to Thenpson .on Decenber 30, 1975; U.S.

Pat ent 4, 324,246 which isdued MMM&M&M&&&&B 1982; U.S.
Pat ent 4, 342,314 which issued to Radel et al. on August 3, 1982; U. S

Pat ent 4,463,045 whi ch issued to Ahr . on July 31, 1984; U.S. Patent
4,629,643 issued to Curro, et A .1 mber 16, 1986; and U.S. 5, 006, 394

i ssued to Baird on April 9, 1991. The preferred topsheet for the present

gg\éent ion is the formed fifum 4Recd-iuPichsioha?NSnePing00F Thet Qﬁnﬁliﬁyenﬂ’ﬁ&ﬁntzﬁ_._
jinvolves 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

. one face of the article is greater than the length of the other
face, the article will curve inward along the shorter face of the
article.

This'shaping of the sanitary napkin 20 can be achieved in at
least 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_-bas{c way of shaping the sanitary napkin 20
involves foreshortening at 1least a portion of one of the
componeﬂté of the sanitary napkin and securing it to one of the
other compbnents. The second way requires that at least one of
the compohentS‘ (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 napkin 20 .
\
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mar ket ed on sanitary napk| ns by The Procter & Ganble Corrpany as
"DRI -WEAVE". In a preferred enbodi ment, the topsheet 38 is hydrophilic so

that |iquids wwdbs/bigasfer through the topsheet 38 faster thanpct/use2ms054
not hydrophilic. This will dimnish the |ikelihood that body exudates

will flow-off the topsheet rather than_ @el ng absorbed by the
absorbent core. Such topsheets (as well  "as fibrous topsheets) can be
rendered hydrophilic by treating themwth surfactants. Sui t abl e net hods

of applying surfactant gorpes ﬁiﬁfsﬁﬁisbﬁ'ﬁnnéﬁ‘ gehbrally PaireBé SinwAr&®581ohg4 thaNdace

5,009, 653. issued to Osbor{1t aﬂ. h ﬁg Pat nt Application Serial No.
07/ 794, 745, P&G Case 4BEA¥ESttpifie fingk, compone 1991 by Aziz, et al.

lee 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.

B. Methods Which Involve Securing the Compone
When Placed on Curved Surfaces. .

The first method of making a 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 machme. : '

(1) Maki -he Sanitary Na kin

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 samtar'y 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 D4 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
Tongitudinal side margins 25 of the assembled sanitary napkin
-compone'nts. 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
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- 26 - The topsheet 38 may be stretched and secured to anot her conponent
dnd relaxed to provide the sanitary napkin 20 with curvature (as described

in detail bel qudozsof7kea formed filmis used as the topsheet inpenais92/06054
process, the shape or pattern of apertures in the filmcould be varied to

+mpart noref/less elasticity to the t opsheet The degree of .
| engt hwi se and cross-direction curvature canéﬂso be varied with the
elasticity and other physical properties of the topsheet. (The sane

applies to any of the gigyers q PAPRRAE qasﬁuttmmsw trﬁfs.\/fmpkw ahhatc Vg theD
b

4
stretched to create a curved ) te )
fi brous, nonwoven t opsTRASHE® drrgiﬂi'gf {fmcwé“[egﬂ'ﬁl‘ge éﬂsﬂacﬁsa‘gﬁﬁ’?}g‘tﬁ @Hgs a(a out
‘pol ypropyl ene and bl en2& carlo cHrenberiggh .nfethe sealoares BS allongaphisaayc riapibiont 3

and pantiliners, and sydef idabsits7iPeacet s can also be used herein. A
nonwoven - . _ :

The_sanitaﬁy_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'aré also numerous other ways to assemble
the sanitary napkin. A1l such alternatives are within the scope
of the present invention. |

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 cellulese fibers 43 and 45 with
absorbent gelling material particies 41 therebetween.

- The absorbent gelling materia]'particleé 4l.are.p1aced,on top-
of the web (or portion thereof) that will form the bottom layer 45
of cross-linked cellulose fibers.

The capillary channel fibers 90 are obtained. The capillary
channel fibers 90 are preferably substantially cur]ed Sujtable
‘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 t':rimped' 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; 0.75 g. fibers are used.

The capiliary channel fibers 90 are provided in the form of a
layer that is gathered'1ﬂ its center to form an oval tuft having
the dimensions described above. The longitudinal ends of the
]ayer of capillary. channel fibers are formed into end extensions
- 94, '

I —
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with elastic properties could, therefore, be used as the fopsheet I n
products where the topsheet 38 is stretched to create a curved product.

Such fibrous Wwonmsheess material s which can be used herein i ncl UBET/USS2/06054
exanpl e, various nonabsorbent -fibrous or filam entous network sheets which
dre aqueous=fl ui d-perneable by virtue of a nygfgﬂicity 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

,(A\gg)l IGg{rjllfalr OP. 0_2%541[:7)1 fil e?ThQG-b&}Q'-lgG;aﬁww@ charivel fibers Wie idhsatévn Cop eof
(D oner el abso eyl ge o B S 45T B 4NE orh Rl
other certain body exuthet extensinnsa®h firpmthechase 44 ofsthe same will extend along:
the longitudinal centerline L of the completely assemb]ed'sanitary
napkin. '
The web of cross-linked cellulose fibers (or portion thereof)
. that will form the hpper layer 43 of the core 42 is provided with
a longitudinal slit. The slit is provided in the portioﬂ 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.

The upper layer 43 of the core 42 is placed on top of the bun
44 of capillary channel fibers and layer of particles of absorbent
gelling material. The upper portion 47 of the bun 44 of capillary
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 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 longitudinal s1it. 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. S

The components of the absorbent core/nonwoven sheet laminate
51 are then stitched together along stitching']ines 70 sugh as
those shown in FIG. 7. '
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shown best in Fig. 7. The absorbent core 42 has a body surface, a gar ment
surface, side edges, and end edges. - 27 - The absorbent core 42 may be

manuf act ured gy gxsp¥h8e variety of si zes and shapes (e.g.; rectRCR/US2/06054
oval , hourgl ass, dog bone, asymetric, etc.) and froma w de-variety of
I"i-qui d- absorbent - materials commonly used in sagitary napkins and ot her
absorbent articles such as conm nuted wood pul’d which is generally referred
to as airfelt. Exanples of other suitable absorbent materials include

g[fffgngg' | ‘rJrLgS]? ngd' g R Ebé&mno%mﬂammcIsudwgaﬁnfaeén51 aheieabtber
‘e Orcéﬂnggints J¥k€he sanltary nap 1Q'§¥%réhencéﬂ%bhéf%dyxn 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'thg 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.

(The tdpsheet 38, however, will often be in an untrimmed or
partially untrimmed conflgurat1on 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 long1tud1nal side margins 25 are
sealed.)

The topéheet 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 Tlaminate 51). This forms a
pke-assemb]ed 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
configuration 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
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channel fibers; synthetic fibers such as crinped pol yester fibers; peat
fross; tissue including tissue waps and tissue | am nates;. absorbent foans;

.absorbent-spoagfiy pper absorbent polymers; absorbent gel | i ngpcfRis85j080s3
or any equiva en? material or conbinations of- materials, or mxtures of

these. The eonfiguration and construction of the absorbent core 42 may al so
be varied (e.g., the absorbent core may have'J@rying cal i per zones (e.g.,
profiled so as to be thicker in the center), hydrophilic gradients,

superabsor bent gt adi effes. , Qenh PULafATES (PR 14 PREe LT B0 1A R0 R Aige
acqui sition zones; or Ay conprise one “or hore Tayers or Struc rei%. €
total absorbent capaci®afabF 25hko hgssediedt ic positignad,on) the giflgpdge 9§cof the
conpati ble with the desirged [foriasoshownl inhRig. nisended use of the sanitary
napkin 20. Further, the size and absorbent capacity of the absorbent core

42 may be varied to accommdate different uses such as incontinence
: The side edge 98 of the curved form shown in Fig. 15 is

perferably oriented approximate]y perpendicular to the inside
surface of the form. ' '

This allows the seal to be formed when the Tongitudinal side
margins 25 of the pre-assembled sanitany'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
longitudinal side margins 25 are bent out of the plane of the
topsheet at an angle of approximately 90° toward the topsheet 38.

The bending of the .longitudinal side mérgins 25 out of the
plane of the topsheet 38 before sea]ing aids in creating the
aforementioned overlapping by foreshortening the distal edges 25B
of the longitudinal side margins 25. It also provides the
sanitary napkin with cross direction curvature, and assists the
10ngitudiha1 side margins 25 in standing up.

The longitudinal side margins 25 do not have to be bent
" inward at a 90° angle, however. The Tongitudinal 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 longitudinal side margins 25 are then sealed. In the
preferred'prOCess described herein, the longitudinal side margins
25 of the sanitary'napkin 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 (preférah]y-curved) foreshortened state.

_'_/_——————'———'.
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pads, pantiliners, regular sanitary napkins, or overnight sanitary napkins.
- Exenpl ary absorbent structures for use as the absorbent core of the present
i nvention arqygesfiddaed in U.S. Patents 4,950,264 and 5, 009, 6 PETEUSI2/ 66054
“Thin, Flexible Sanitary Napkin" issued to Gsborn on - August 21, 1990 and
April 23, 1991; U.S. Patent 4,610,678 entitled, "H gh-Density- Absorbent
Structures" issued to Weisman et al. on Septehber 9, 1986; U.S. Patent
4,834,735 entitled "Hi gh Density Absorbent Menbers Having Lower Density and

k/g"\'e_goBaibgg}M' ggt EAC_QU' Sithé OReat@@CeiementSuaf b aﬁiyermyatﬂh alype OBf heatdfig.
' y ’ - an ur%g\?ﬁ:ré’Pg‘t‘&ntasAgplha&aew gpate, a bg‘r9 e%?ér, The, spatula type

sealer, etc.

In other embodiments. of this process, the longitudinal side
margins 25 can be sealed in a-eurved 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.

The 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 mergins 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
seai 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 san1tary napk1n could be assembled and

: sea‘led in a smg'le form.

The subsequent steps of the assembly of the sanitary napkin,
such as sealing the remainder of the perimeter of the sanitary
napk1n (or other port1ons of the components), and cutt1ng the
excess material outboard of the perimeter seal can be performed in
any suitable manner.

- For instance, the remaindef of the perimeter of the sanitary
napkin can be sealed uhi}e the sanitary napkin is in a curved
configuratiun. - Alternatively, the remainder of the perimeter

. could be sealed when the pre-assembled sanitary napkin is in a
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Procter & Ganbl e Conpany, published Cctober 22, 1986 in the nanme of Duenk,
€t al. (2) The Cross-Linked Cellul ose Fiber Lanminate Core. A preferred

enbodi ment ofm,@ﬁggrbent coré conprises the | am nate struct gegisdoorgodsn
Figure 7.. The 'amnate is. conprised of a |ayer of superabsorbent polyneric
materi al (or absorbent gelling material) and one or nore sheets or webs of
cross-linked cellulosic fibers. Suitable cro3s™ inked cellulose fibers for
the absorbent core are descri bed in U S. Patent 4,888,093, issued Decenber

19, 1989 to Cook, et ai khﬁedpa&rﬁﬁ&uAtﬁ?fﬁ 543evénsaumt€a{éd' cénFigdR Jod Oto
Dean, et al.; U S. Pat 889, 595, sued Decenb 989 to S{QO%g
et al.; U S Patent 4, 642““? SSTP@HaﬁJbFHE‘F"f d’m Wodr Progyc virg

and U.S. Patent 4,935, d)ﬂ‘?ermmelj ciiovatuded, {BH0example, 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 Napki Machine.

Figure 16 shows an apparatus 100 that can be used to make the ..
sanitary napkin of the present invention. S

The apparatus' 100_‘ comprises the following basic components:
a frame 102, a curved forming shoe 104 slidably mounted on the
frame 102, and a pair of plungers 106 and 108. The Components of
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 perferably 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
curved forming shoe 104. '

The untrimmed components of the sanitary napkin 20 are placed

: ubside 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 san1tary 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 sanit'ary napkin is placed on the curved forming shoe
104.. The vacuum holds the untrimmed sanitary hapkin in place

* during the sealing operation.
s Sheet Has Been Relplaced
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to Lash et al.; EPO Patent. Application Publication Nos. 0 427 316 A2 aﬁd 0
427 317 A2 published in the nane of Herron, et al on May 15, 1991; and EPO

Pat ent Applig@béﬁn“g§plication No. 0 429 112 A2 published in tpeq/(85% 06054

Herron, et al” 29, 1991. The cross-linked cellulosic fibers in the
&nbodi nent .shown i.n Figure 7 conprises a single sheet that waps the |ayer
of particles 41 of absorbent gelling mat eri a 6 The sheet is wrapped so that
it appears as having an "e" (or reverse "e" configuration) when viewed from
the end. The w apped sheet -forns an upper layer 43 and a |lower |ayer 45. In
~alternative enbodi ments, the |am nate can be formed-in many other manners,
“such as by providing separfhee cwevad oformingssshoenidO4 sdides Jeith feeynirinmgd

- other absorbent ”Bt.eriﬁhitafr?rnéphﬁn dhbFneit thay@irectibn tdfe thhsrrberin Eiy.e 16

ami nate rather than 4 3LAqT6DfGhers 366 a8V O N0 i1 W th additional

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.

When the forming shoe 104 is between the plungers 106 and
108, the plungers are activated so that they move inward (in the
cross machine direction) toward the forming shoe 104. The heated
sealing elements 120 seal the longitudinal side margins 25 of the
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 périmeter of the sanitary
napkin, and cutting the excess material outboard of the perimeter
seal can be performed in any suitable manner.

'C_. Alternative Method -- Fg-reshorteniﬂg One_or More -
" Components of the Sanitary Napkin. = - -

The second basib way of providing the sanitary napkin wfth
curvature is by foreshortening one or more of the components qf
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

. . compenent.or components (such as the backsheet 40). The stretched
// .
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-29- In this type of core, curled, twisted, preferably chemcally stiffened
and crosslinked, cellulose fibers are refined to provide fibers which can

be used in she@dof@ifgsas the absorbent core. The preparati on @rausdradtoss
curled, chemcally stiffened cellulosic fibers fromwhich one can prepare

the refined, curled, chenmically stiffened celly osic fibers used in the
practice of this invention is described in detail in US. 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 gaimahatl Oy 1Mbkdd ebs&rtbse%t %l.&'megﬁaveéﬂsame stRétched

neans for nanufacturln such co |nat| are descri be %
4,935,022. Such prepa %f‘WB?&t 5"‘ 198?‘%{8 causes the sanitary napkm o curve mward
along the surface of the san1tary 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 charac_teriStics of
- the other components of the sanitary napkin. For instance, if a

soft, thick, and flexible material is placed on the outside

surface of the foreshortened component, this could make the
sanitary napk1n 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 e]asiicity. {That is, the topsheet material should be capable
of extending and fetracting.) The topsheet 38 material can
compnse many of the materials described above. Pref'erably, the

.topsheet compnses one of the preferred formed fﬂms descnbed
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. - '

/.
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involve the wuse of aldehydes, such as glutaral dehyde, as
€rossl i nki ng agents. In addition, polycarboxylic acids can be used as
crossl i nki ngwayeer/g4Ref erence can be nade to the various cit BCTH/892/06054. S.
Patent 4,898,642 and PCT U. S. 89 01581 for other cross-1linked fiber types.
Once in hand, the curled cellul osic fibers ggéaxefined to provide the
fibers used to prepare the preferred absorbent cores used in the practice
of this invention. In a typical refining process, an aqueous stock .
conprising about 3% by weTght tepshédte 38umaeeriat| prafesatlyf ihasr selamived ¥oshy 1

wei ght water is passe t I ek abl 02

Sprout - Bauer) single nguEE ?pner 18” f)/% 'Q'Ewbo%]%% gﬁﬁsktb ﬁ:e %opﬁheet 38
Mincy, PA, Model 105Amatemjalsheijd ameﬁem Nl axtenst aP»f@ClaPéMnAer}be fonges
obj ective of the refi aidbeisedCc @3th iwkairingC the t Sanitays trapkini. DETIE swiwl ToLEnsure

Subst o ot sor L0 bR bR cliitlre! 16 pRradHE PoiRhBi uSe! UbtidPist (He the
topsheet 38 was able to extend ;ppreciab]y 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 durihg wear, after the
forces on the end regions are removed, the end regions will tend
to spring back up to their origina]_pbsitioﬁs. As the product
recovers its shape during use it hélps bring the pad in'coniact-
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
component (such as the topsheet) are stretched more than other
port1ons of the component.

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 1ie in the central region 32 and
in the 1ong1tud1na1 side regions 36 of the: completely assembled
sanitary napkin 20.

This is done prior to completely boﬁding the topsheet 38 to
the backsheet 40. The differential stretching of the central

—
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The solution flows through the Sprout-Waldron refiner using a gap setting
of fromabout 5 mls to about 30 mls. Preferably, the gap setting is
about 2.5 m | WO 93/8im84Sprout - Wl dron refiner is nodified by PERGISIPDSE
equal i zing spring so that the gap setting remains constant throughout
_tﬁe flow of the  fibrous stock solution._ gy typical flow rate through
the refiner is 9-10 gallons per mnute. The refining anperage is about 45
on a 25 hp. notor. (The use of the anperage termis a neasure of the
mechani cal 30 ener gyegiopaahddtheo Tdngitudbmals sidei megiohe off the ntopshedt is

single pass of the fi bﬁélﬁ_em{ pgghrw%ua%whin@ BHPLAF topthéd .t SFPtGpsheet

node, the curled cellulosic ers can ﬁ _ _
8 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
~ sanitary napkin.

- The advantage of selectively tensioning portions of the

. 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 aveid 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 length (for example, 1 or 2% to about
13%, or more preferably, § - 10% of its unstretched length) to
jmpart 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. Thgse include, but -
are not limited to the following. All such alternatives are
within the scope pf 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
T
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used in conmbination with crill. Crill is refined southern softwood
kraft fiber having a Canadi an standard freeness between about 50 to about
100 m . (TAPPWO:2M0IT84d). Typically, the crill conprises up t oPEH$02/9685400,
by melght of the curled cellulosic fibers. Addition of crill can

I npar t de5| Table st rengt heni ng properties sty the final sheets, and al so
‘can.serve as a diluent in the sheets, for reasons of econony. Follow ng

the refining, the 0.5% aqueous sl urry of the refined, tw sted fibers
is further diluted toothes| genppnenti gnt CWW%“B?n‘é‘BoG’EteBSiP% 0anslocPRkragkidl e n
the formation of sheefgus, Thiee icapil3aryi ohangel thiberf barb<dr bmitd mtr typicalds be

conprising the refi negtrgﬁ%éde% pHSe £l SEHRIRInBRAY S BARMIRLINL  Ner

enhanced by ultrasoni I ng, especia I n conjunction with the
use of 10-15% by wei ght of thernoplastic fiber (e.g., KODEL 410 pol yester)
admi xed wit h the refintd provides.the | desiyed dthr 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. '

The stretched component({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' other than 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 bg
Joined at at least- two places to impart curvéture to the sanitary
napkin. These two places should be selected so that they are
located 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
napkm For example, 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, .
conventxona'l 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 latéral curvature _
could be instead of, or in addition to, the longitudinal curvature
provi‘déd by the process described above.

e ’
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met hod, various spot-bondi ng means can be enployed to affix the backsheet
Y0 the core, especially over those areas to which the panty-fastening

adhesi ve is aRp d3psi78d The Backsheet. The backsheet 40 preveotmaisbieeoss
exudat es absorbed and contained in the absorbent core 42 fromwetting
‘articles which contact the sanitary napkin 20 such as pants, pajamas and
under gar nents. The backsheet 40 is inpervious ?% liquids (e.g., nenses
.and/or urine). The backsheet 40 is preferably nmanufactured froma thin

E:aaﬁts gg fIIA;n al ; hﬁugh ot hey ofthwbmdfalihérﬂw G},omérmwfieomhm@gl&élsarmu a1 aax;
use ere exi fegia
conpliant and w || rea{hqﬁ L%ﬂ%ﬁ"ﬁicﬁt?% g@ﬁe#s'gf\ "}Ab%egaﬂ' y%tngm sfgé]“f!
human body. 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.

Elastic members (used in some sanitary pads to provide 3-D
shaping) may not be comfortable or perceived as- comfortable by
consumers as well as creating gaps between the sanitary pad and
the wearer’s body which can provide opportunities for menses fluid
Teakage. In addition to the consumer drawbacks of separate
elastic members, these mater1a]s add cost and comp]ex1ty 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 'c]ose]y' and comfortably
provide better protection from soiling.

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. o ' ' '

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. | ' |

This Sheet Has Been Replaced
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-31- The backsheet 40 may conprise a woven or nonwoven naterial, polyneric
films such as thernoplastic filnms of polyethylene or polypropyl ene, or
conposi t e natwa bsps7sauch as a filmcoated nonwoven material . PCFIE3RINPS4
t he backsheet 40 is a polyethylene filmhaving a thickness of from about
0.012 nm (0.5 m | ) to about 0.051 nm (2_072 mils). Exenpl ary

pol yet hyl ene films are manufactured by C opay Corporation of
Cincinnati, -Chio, under the designation P18-0401 and by Tredegar Film

Pr oduct s of Terre Haute, | ndi Ppaalteriitivd Nethddsi-gDerigt bmﬁ{ﬂ%@ﬁ_u@e

backsheet 40 is preferably enbos . QF {iRt a%ifté 'ﬁ to prouide a nore
clothli ke appearance. Further, t 'F vapors to escape.
fromthe absorbent core 42 (i.e., the backsheet 40 may be breathable) while
still preventi “9 exudat s The third way, noted above, of the curving the sanitary

napkin 20 is by some suitable process which results in ‘lengthemng
- one of the faces of_the sanitary napkm 20.

This can, for example, ‘be done by stretching the backsheet 40
of the sanitary napkin 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 sanitary
napkin could be placed in or against a curved form. The 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 resulit in a saﬁitaif'y napkin that is curved inward along the
topsheet 38. -

In alternative embodiments, some eomponent or comporients
other than the backsheet (or in addition to the backsheet 40)
could be extended

_ The general princif)'les discussed above relating to
alternative variations of the above processes such as
foreshortening components of the sanitary napkin to create
cufvature (e.g., using the technique to create cross direction '
curvature) can also be apphed to alternative processes that use
'Iengthemng of components to ‘create 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

heet:Has Been Replaced
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from passi ng through the backsheet 40. Flushabl e or bi odegradable .
backsheets can al so be used, e.g., with pantiliner devices herein. D The
Capi | | ary Chawoads/gi78€r Bun. The sanitary napkin 20 preferabl yPCRYSR2/06fS8ed
bundle (or "bun") 44 of capillary channel fibers 90 that are positioned
dgenerally on top of the absorbent core 42. Thaly is, the tufted portion of
the bundl e of fibers'is typically positioned on top of the core 42. The
tower portions of the bundle of fibers may, but need not, also:be.

positioned on top of timroGghoat 48his Patertovappliatisrorareohetdby Hucelperaifed by
fibers are preferably | t .t hin J4l O dey
absorbent core 42. The'Le?Eﬁ"cgg'ne\c%?a'hf olrgrrgg %9F§3?ﬁ1n§5 @ﬁﬁl’,tﬁib;ﬁrﬁgeﬁ, m‘gtthﬁy
upper portion of the bufndthe odocumentss ingeepokatedopy mafeeqncei hereing, keache pr
retained in their |oopgidcteyel tiprésent ibyertaom SIt iskdleo expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
_jnvention. 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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mechani sm The | oop of fibers can al so be nanipulated in various ways to
provide it with desired characteristics. For instance, the | oop can be

. turned or twiwbad/gissech as by a half turn applied - 32 - t PCIESYTOGS4t O
provide a structure that is nore resilient and | ess subject to collapse

during use. (The"twisting typically refers ﬁp'applying x-y pl ane
rotational forces on the loop.) |In another enbodi nent (sh

the central portion of the layer of capl I Tary channel f| bgmmwll‘:m" “ﬂﬂ““l
gathered into a plurality of snmall "loops" g)AIMS't * ese M | cope

or tufts extend upward fromthe |ayer of capillary channel fibers to firmy

contact the topsheet. Mreover, the |oops or tufts are positioned
, - '1. A method of making a curved absorben _article comprising the

steps of:
(a)- prbviding a curved surface;
(b) providing the componénts for an absorbent article;

(c) placing the components of the absorbent article on top
of one another on or against said curved surface to form
a pre-formed absorbent article;

(d) securihg the components of séid'-pre-formed absorbent
article while maintaining said_ pre-formed absorbent
.article in a curved configuration.

2. The method of Claim 1 wherein said pre-formed absorbent
article has two longitudinal side margins, and the step (d)
comprises securing the components of said pre-formed
_absorbent article along said lobgitudinal side margins.

3. The method of Claim 1 wherein the pre-formed absorbent
article has a body surface, a garment surface, and a
longitudinal centerline, and the step (d) further comprises
bending said longitudinal side margins inward toward said
longitudinal centerline and said body - surface prior to
sealing said longitudinal side margins.

4. An apparatus for making a curved absorbent article, said'
apparatus compr1s1ng

(a) a frame;

(b) a curved forming sdrface mounted on said frame wherein
- the components for said absorbent article can be p]aced
. , onto said curved forming surface; and-
—
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-centrally in the overall artlcle such that it can provide rapid

acqui sition and transport EII'II]MIIHIIIEMHI“I remai ni ng portion of the |ayer
~of capillary SWaBNe1784i ber o the fluid storagePCI{d892¢1605s e
article. Advantageously, suth “Idop™ of "fuft" not only concentrates
caplllary channel fibers at the point where fly§d i'npinges onto the
article, but also.-orients the caplllary channel fibers which conprise the
| oop or tuft substantially in the upward z-direction, thus enhancihg fluid
movement in the downward z{cl r echéans fdr tseading tsadt ccompanents afor siimhrbsorbent
fibers are fibers having channghsei@r "Rfdnt hg{ﬁl ”colﬁﬁoﬁéﬂsabla}‘e Ok t eI T cupved
exterior surfaces. Figures 8 to C show exanpl es of sone types of

capillary channel fibers 90. EﬁﬁQdBW?tUHblllary channel fibers are
described below, and in the follow ng patent applications which were filed

on July 23, 5. A method of making a curved absorbent article comprising the
' steps of: '
. | _ (a) providing_the.components for an absorbent article, said’

components comprising at least a first component that is
elastically extensible, said first component comprising
a first portion and a second poftion, and a second
component, each of said components having a bair of
opposed faces;

' (b) placing the first and second components in a facing
~ relationship;

(c) stretching said first component  so that said first
portion.of said first component is stretched more than
said second portion; '

(d) sécuring a portion of said first component to a portion
' of said second component to form a pre-formed absorbent
article; and

(e) allowing said first component to retract to form a
curved absorbent article.

6. The method of_C]aim 5 wherein said first component has two
longitudinal Side margins, two end regions, and a central
region disppsed.between'said end regions, -and the step (c)
comprises stretching said central region and longitudinal
side margins of said first component.. ' '

7. The method of Claim 5 wherein the step (c)'is accomplished by
stretching said entire first component, and the step -(d)
. comprises seéuring. the components of said - pre-formed
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1991:

Fi ber

U S. Patent Appli
Thonpson,
t he nanes of- Wﬂ@ﬁﬂ‘ém et al.
Q7/ 734,405 filed in the - nanes of Buenger et ‘al. These. patent

applications may be referred to collectively-gg the "Capillary Channel

et al.

U S Pa

pat ent applicati ons.

Hgmﬂ 07/ 734,404 filed in the names of
’ LSerlaI No. 07/734,392 filed in

énd" at ent Application SHGIAUSIMB06054

Suitable capillary channel fibers are also

descri.bed in EPO Patent Application 0 391 814 published Cctober 10, 1990.
- 33 - Wiile a variety of absprientrarticiieaniony thej lnagitudimal bedmlwmmroélnw

follow ng descripti Gire-flirméd a66drbeO @Rt iché £F erred characteri st ics of
fibers - 90 that. are .

" the
t he

capi |

| ary

channel

" 8.

10.

11.

I
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The method of Claim 5 wherein said elastically extensible
component comprises said topstieet.

The method of Claim 6 wherein said topsheet comprises a
formed film.

A method of making a curved absorbent article comprising the
steps of: ' ‘

(a)

{b)

{c)

(d)

(e)

providing the components for an absorbent article, said
components comprising at least a first component, and a
second component that 1is extensible, each of said
components having a pair of opposed faces;

placing the  first and second components in a facing:

- relationship;

securing at least a portion of said first and second
components together to form a pre-formed absorbent

‘article having a secured portion and an unsecured

portion;

lengthening the portions of said second component in
said " unsecured portion of said pre-formed absorbent

~article to form a pre-formed absorbent articie into a

curved configuration; and

'securing the components in said unsecured portion of

said pre-formed absorbent article.

The method of Claim 10 wherein said fir"st component comprises
a liquid pervious topsheet and said second component
comprises a liquid impervious béi:ksheet and step (b) further
. comprises positioning an absorbent core between said f1rst
and second components '

QURQTITHTE QUEET



mcorporated into the a of this invention. (1) Fiber
Mor phol ogy. The capl |1 aﬂmmnmmﬂ'lngm 90, as not ed above, have ca{i)ml | ary
channel s 92WOMf3/0108&i r =+out er. ur fSaces. Wiile the-capil IR

fi bers can al so have a hollow central core which would provide sone
additional capillarity, it is preferred that 73uch hol I ow core fibers not be
enpl oyed. |In general, providing capillary channel fibers wth a central
hol l ow core woul d require the fibers to be somewhat stiffer than desired so
that the central core will not collapse under pressure. A central core

Tunning through a capjd.| arng .ﬁma@@r dVah@r11veterdiralthe sbef (O comprasee@lacing

Kl Kk d del d t d I
Their vay (0 the ond of wofbEthomap o SHrd landtts, ani R il 3uHface ¥

and to deliver liquids thtengthenosaidhseconbicompangniohannel fi ber woul d al ways -
have to be in

13. The method of Claim 12-wherein said pre-formed absorbent
- -article has two end regions, a _cenf.ral region disposed
between said end regions, and a periphery which comprises a
pair of longitudinal side margins, wherein the longitudinal
s1de margins comprise portions that lie within the central
reg1on and portions that lie within the end regions, and the
step (c) compr?ises securing the first and second components -
along the portions of the longitudinal side margins of said
pre-formed absorbent article that lie in the end regions of
the pre-formed absorbent article.

G s
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direct contact with the absorbent core material. The capillary channel
§ibers 90 are preferably either bent or, nore-preferably, in a curled

confi gurati orwbigsail7es, they are nonlinear). Nost preferably, RGTAUS2I06054 v
channel fibers 90 are "substantially curled" (or otherw se:gathered). This
provi des the capillary channel fibers w1ith a higher Iloft and '

i ncreased resilience for a given nunber of fibers. The capillary channel

fi bers 90, however, should preferably not be "kinked". Kinking a capillary .
channel fiber can cause points of constriction of the capillary channel s at

each kinking site. This widA\intgrfere with fluid fl ow dynani cs20ong the
capillary.channel. In adgiti 36RereB+s—anot her substantial &dvantage to
enpl oyi ng nonlinear capi '»4e=§nqu"\ | bérs. 3gure 12#shows that it
may be preferred t hat shg % e :
74 NWAPe VA

~——__~ ~70,82,84
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-34- capillary channel fibers 90 actually protrude into at |east sone of
the topsheet 38 orifices 29 of the articles herein. These protrusions are
easier to ef f WQIMPWER4a high |oft capillary channel pad.is prgggr'@azmg
curled capillary.channel fibers. There is a greater likelihood that a
munber of ends and/or curls in the capill @$1channel fibers will find their
way into the orifices of the topsheet material than if substantially Iinear
capillary channel fibers .were to be enployed. The capillary channel fi.bers
90 may be curled in a nunber of ways, including, but. not Ilimted to:
(1) selectively heat quenching the fibers as they come fromtheir fornlng

die; (2) flbers made fr0n1synthet|c polynerﬁ’iydﬂ)as pol yesters can be

A

N—

Fig. 4
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curled by stretching, followed by rel axation, or by passing the fiber under
t ensi on around a sharp edge, foll owed by relaxatron or (3) b (#Vﬂ§$ﬁ &Eh'n'
net hanol . | W@ 930378 red node, the fibers are substantlally hel'i ca _
What ever means are used to crlnp or otherwise gather the «capillary
¢hannel fibers, they can, "if desired,3/4& carded to form an assenbly of
fibers. The preferred anplitude of the curls Is in the range of about 0.1
mmto about 3 mm and, typically, the frequency of the curls is 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 per cmexhibit good softness even

I n the higher denier ranged fibers having large capillary channels.
Stated otherwi se, an average capillary ch@Bél fiber having a
straight-line I ength of about 2 cmis curled or gathered to provide optinm
fibers having a I ength of fromabout 0.5 cmto about L;7Q§n :

.30
32

72

28 e |
\ p ‘.. 80,84
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The capillary channel fibers 90 are intended to pronote passage of.
Fiquids in the "z" direction of absorbent articles. This is shown w th
reference to PMYTWVE™4 Figure 7 shows that the long (or "x") aREEUS82/06054
referred to.as.the."machine direction", inasnuch as, during .manufacture the
articles pass through the machine in the d/ftction of this axis. The short
(or "y") axis is referred to as the "cross direction"”, since it is the
direction -35 - across the wdth of the :article. The -"z"
direction is the direction proceeding down through the topsheet, thence
‘into the layer of capillary channeL_LLEgrs, and thence into whatever fluid

st orage core tﬁgl/nv e provided. x-\\\_~ : 4/11
64 - - 54 -

puemnprtr———T g ————
- —_——

| . | 20
2\ 20
24 o e v

Fig. 7TA.
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- The objective is to provide a gradieht'of capillary suction between the
topsheet 38 and underlying |layer or layers of the articles her

that liquid i WQI9H0x¥8%n the "z" direction and away fromthe suf'lr’f(yﬁmsﬁe

article into.-its ultimate storage |layer. Enpirically, capillary suction is
related to adhesion tension and inverselyS5/# ated to the size.of the-

openings - i.e., in the typical case, the openings in the topsheet. will be
| arger than the intra-fiber capillary channels, which, in turn, will be '
| arger than the iq% ' 25di | | &ry channel g “" orage core.
The surface hydropl p?gthelconponents W Eae cyac: also -
theoretically affect t ) j/f/ary uction gra y channel
fibers 90 in at |east uppg_por‘ i on 47 of are preferably

oriented general |y _in

n. The end f the | ooped capillary
channel fibers in .

\4'

ENNNN

!

90

\\'oo

AR

N\N\N\
AN\

NN\
~Oaai

FigllA  FgllB - Fig1IC
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the tuft may be cut to provide a fleece-like, z-directional bundle of
open-ended capillary channel fibers. Further, by providing so : I.ng
capillary cha ﬁ@Pﬂﬂyﬁbrs that |lie substantially parallel to tﬁgnﬁggﬁ?hék4
direction, fluid flowin-the machine direction is also pronoted, which
énhances the overall useful absorbency of 6kt article. Further, by :
orienting the capillary -channel fibers of the |ower portion 49 of the tuft
44 in the machine direction, fluid flowin the cross direction is :
controll ed, thereby m nimzing, or even entirely avoiding, |eakage of fluid
fromthe | ongitudinal side edges 22 of the article. Thus, unlike absorbent
articles of the prior art which utilize fibrous batts which conprise
inter-fiber capillary voids and nove liquids in an undirected nmanner in the
X, y and z ' :

38\

Fig. 12
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- 36 - directions, the |ntra fiber capillary channels 92 of the capillary
thannel fibe can used to provide desirable I

directionali t‘§'893?%7%14dd| ti on since the capillary of the fi bro‘f#ﬁPﬁVé?“‘é‘?
t,he present.invention resides in the fibers, 90 t hensel ves, rather than in
Inter-fiber spacings, capillarity is not 1788t when fibr-fiber spaci ngs
beconme di splaced. 1n additi-on, the capillary channel fiber bun 44 of the
present invention provides its liquid drawing and directing functions even
when the bun 44 is soft, fluffy and confortable to the wearer, in contrast
to conpact, dense and relatlvely stiff batt materials which function by

inter-fiber capillary action. #hr+e-r%—mr++—ﬁé—apﬁfecra%ed*b/ t hose

faml[arvmththe

le.ﬁ |

4»04 (X/ .Al A¢L

WI& m:mm .

8~ 38B

Fig. 13
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physics of fluid transport that the absorbent articles described herein
€onveniently make wuse of the differences in spacings b

¢ opsheet, capMAWY178hannel fibers and core to establish a pr:lg(\éof:,r%ggzmm54
gradient to_draw fluids in the z-directi o®/1bt her nmeans can be enpl oyed to
"8stabl i sh such z-direction fluid-flow gradient. For exanple, if the holes
or spacings in the topsheet are smaller than the wiwdth of the capillary
channel fibers (and such intra-fiber channel wi dths as wi de as 90 m crons
may be useful for transporting relatively thick fluids such as nenses),
then the desired gradi enfgCan be establ:i by selecting a -
t-opsheet which is nore hlydrophobic than thé capillary chanqel fibers. (2)
Capi |l l ary Channel Fiber {Structure and Surface Propertles ﬂhe capillary
channel fibers 90 can bp prepared from any

Fig 14

-258
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convenient polyner which is nonswelling when wet. Pol yners such as
spol yet hyl ene, ol ypropyl ene, polyesters (preferred), and th | '
Quseful herei rWOB%/ﬂX g as they are spinnable such that they cgﬁr{)@{)@n%d
Wwith external capillary channels. Conveniently, the polynmers are

el t - ext rudabl-e. Typically, the capill a%”channel fibers herein wll be
prepared froma synthetic - 37 - polyethylene terephthalate polyner
melt having .an inherent viscosity ("IV') of fromabout 0.6 to about O0.9.
(I1Vis a termof art and can be determined in well-known fashion.

See, for exanple, U S. Patent 4,829,761 at cepgmm 8.) Thel00
capi |l l ary-channel fibers 90 preferabl y1r11gve deni er /

120

oemrese i



(denier per filanment "dpf") of about 10 (at an IV of about 0.9) - 22 (at an
tV of about 0.7). However; it is to be understood that the denj N5

£i bers used -V‘@g%’?'ﬂpﬂ the discretion of the fornulator, and th@f/&%%f}ggﬁéan
easily be in the range of 25. The depth:width ratio of the capillary

¢hannel s herein is preferably about 2.0, Eﬂﬁ“processing restrictions, as
well as for econonmic reasons, a depth:width ratio of about 1.3 is typically.
enpl oyed. Typical and readily producible capillar annel fibers which

are quite satisfactory for wuse herein thus a dept h-of -wal I s of
about 48 m crons and a w dt h-betwggo-walls of 2 I crons. “The walls,

t hensel ves, aré typically about 3-15 figro L tNough variations
in these dinensions are acceptable, c?.JJ ar y=eh¢ Q8 s .prepared
from pol yester and having these chara 'eristlz i y

their intended purpose. 20 4

Fig. 17

106

Fig. 18
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This Sheet Has Been

™

SUBSTITUTE SHEET



Such fibers can be prepared using conventional operating equi pnent and
feadily withs sures of the type encountered in sanitar Ld
tspecially saﬁ'ﬁnéf'ﬁg pki ns and pantiliners, wthout collapse %@ﬁg%#igg%g
of the capillary channel walls to such an extent that their capillary
function is lost. The capillary channel s-381tan be of various shapes.
Certain shapes can offer particular 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 may be repeated (see
Figures), or even branched, to produce fibers containing multiple-
channels. The multiple "U' fibers of Figure 10 offer the -additional
advant ages of havi ng additional capillarity due to face-to-face
contact and being easily curled. -

o< N
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(57) Abstract

A method of making a curved absorbent article, such as a sanitary napking is provided. In one embodiment, the method
comprises placmg the components of the absorbent article on a curved surface and securing the components while they are in a
curved configuration. In another embodiment, the absorbent article is curved by stretching an elastically extensible component of
the absorbent article and securing the extensible component to another component while the extensible component is extended,

| then allowing the extended component to retract. The absorbent article is, thus, curved without the use of separate elastic strands.




absorbent to urine or blood-containing fluid such as nenses), ttho}dlfbﬂlﬂS“)
thensel ves are nost preferably hydrophilic. Since nost synthetic polyners
are hydnaphoblc the capillary channel fibers used herein are

surfae‘e’treated in order to render them hydrophilic. The surface w- 1t nen.

of pﬁlynerlc fibers invol ves processes ich are mell“l'.y_r

extensive fiber literature. I n gene T, such-proces4$g“uhur’.- bk s
the surface of the fibers with a hydrophllizing agent|", eci al | a
surfactant.  The hydrophilizing agents are preferably ed1t£AUﬁé\9 | yme
to drawi ng of the capillary channel fibers to their fin size. Typical
surfactants wuseful in such proceETHGD OF MAKINR: vari ous—TonTonl ¢ and

ani oni ¢ detersive surfactants cgﬁvéi)hesrﬂ?ﬂ?rI\%ORBEN'P%R*f@ﬁ“ in_the |aundry

literature.
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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,
esp'e(:i'aﬂy menses, while providing comfort and fit to the wearer.

BACKGROUND OF THE INVENTION

A wide variéty -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.
Typica’lly, 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 f]u1d from
the pad onto undergarments is regarded as total]y unacceptab]e

‘Improving the performance of sanitary napkins continues to be
a fomndable undertakmg, although a number of improvements have




- 39 - Hydroph A e! I nclude wetting - agents such as
pol yet hyl ene $EP%F§¥HAEN§‘&HEEIeS (e.g., PEGOCSPERSE 200M., a

pol yet.hylzene gly ,oI %‘%Wl alirpte avail able from Lonza, Inc.,
VVIIransport PA et hokyl ated ol eyl al cohols (e.g., VOLPO 3,

avai [abl e from oda lnc Yor k, New York, USA). O her types of

hydr ophi | i zi ng agents and techni fjues canzal so be used, including t hose™wel |
known-to those +ber and textile arts for increasing w cking
per f or mance, |nprOV|ng soil release properties, etc. (3) Arrangenent of the
Capi | I ary Channebedhi wade |int dokh bitheis Biatewialpn agénstedcturdse cdipwéveary

channel fibers 9¢)ifihAtiRg 1eakshedOpdrticularly 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 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 1issued 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 Patént'App]ication Publication No. 0 091 412

" A2 published October 12, 1983, P&G UK Patent Application 2 168 253
A published June 18, 1986 (which'a1so 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.
on October 20, 1987, U.S. Patent 4,758,241 issued to Papajohn on
July 19, 1988, U.S. Patent 5,770,657 issued to Ellis, et al. on



T’U‘

into a bundl e of REBLACE&E%QngEgg in the absorbent article. In a
preferred enbodi mgnt; of capillary channel fibers is laid
down in g batt an @?%6& uft to formthe hunp 72. Such batts
wi Il Rypically hayeia -al 6 {hp range fromabout 0.1 in. (0.25 cm to
about 0.7 in. (1. 78icm..preferabiyjfromabout 0.1 in (0.25 cm to about
0.4 in. (1 cm fof use in sanitary hapkigs; preferably from about 0.05 in.
(0.13 cn) to abou ) for use in pantiliners; and preferably
fromabout 0.1 in. (0 25 cn) to about 0.5 in. (1.3 cm) for use in infant

di apers or adul t Septembér riencrsgarursntfatenton, 9e 785 1d'squosabdoenaba0.llh9nt
articles, such ba_s‘tlts §%| laﬁdyp' §alpayentQageo3 pﬁ} qgﬁ g 5n Jﬂfb))? { 0 016
g ave ron1 bout

g of fi ber per 1°¢C ém
ryT aﬂﬁ@wsméepf I@éﬂ tﬂveém@rcw]’enwtrﬁe"(%a@@ﬁ@dj bLYn the

about 0.03 g capilPP
reference herein.

Unfortunately, overdensifying sections of the sanitary
napkins detracts from comfort, in-use. Some wusers 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 in sanitary napkins having
relatively thick absorbent means using elastics. Using elastics
in thick products creates stresses in the_e]astics which resist
the effort to impart curvature to the sanitary napkin. 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 népkin that is less comfortable for the wearer.

Thus, the search for improved ways of reducing leakagé 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 eliminate leakage has also continued.



unconpr essed st ajX
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napkins, and the 1ike, has come to expect that the surface of such
articles will provide a cleaner, more sanitary and drler 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 Siorage. 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-séctions having channels or grooves therein are
described in EPO Application 391,814, Phillips et 51, 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, MNovember 27, 1990, EPO
Application 397,110, Latimer et al, filed August 5, 1990, French
Patent 955,625, published by Paul Chevalier oh'Januany 16,. 1950,
U.S. Patent 3,121,040, issued to Shaw on February 11, 1964, U.S.
Patent 4,054,709, issued to Be1itsin,'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, issued
September 19, 1989. :

The present invention is intended not only to provide a
curved, body-conforming sanitary napkin with the desired,
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Furthermore, the articles which employ the technolagy
embodied in the present -invention are intended to be .more
comfortable and -better fitting than articies 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 directiona]ity and handling characteristics

available from dense, but uncomfortable, cores in a soft, pliable,
low-density and comfortablepad.

It is, therefore, an object of the presént invention to-

provide disposable absorbent articles having improved fluid
absorption and retention. It 1is a further object herein to
provide such articles with improved fluid transport away from the
skin. It 1is a particular object herein to provide sanitary
napkins and pantiliners with attributes including, but not limited
to, improved softness and flexibility, 1mproved fit and 1mproved
stain reduct1on

These advantages .are obtained herein, as w111 be seen from

" the following disclosure.

SUMMARY OF THE INVENTION

The present invention is directed to a method of making a
curved sanitary napkin. The method of the present invention
comprises the steps of: '

(a) providing a curved surface;

(b) _providihg the cthonents for an ‘absorbent article;

se#ﬁe as a



the capillary chapRBESLALT E@ﬁggggggmo the core. Such cores may, for

pur poses of the flolF-8wng: n, conprise an air-laid felt of
cellulosigc fiberg, jor *gﬁ el lulosic fibers with absorbent gelling
rraterlals Due t g eégl @m i he structure of the cellulosic fibers in
such *bsor bent cprés,—the cores pxpibit high suctional forces which tend to
draw away fl uids fronlthe capiI'Tary chapnel fibers and into the core for-

ul timat & storage. -5 “'Qﬁbébly the intended effect. Thus, for a

sani t ary -napki n, typical cores which - 41 - conprise fromabout 1 g

to about 5 g of nultiql epl@einguthesicomfonerdssofarttie abperibemtalaryicie famomembout 0.5
g to about 1.5 g of abso§dehd another on.or against said curved surface to form

a pre-formed absorbent article;

(d) securing the components of said pre-formed absorbent
article while maintaining said pre-formed absorbent
article in a curved configuration..

In an alternative embodiment, the method of the present
invention comprises the steps of:

(a) providing the components for an absorbent article, said
components comprising at least a first component that is
elastically extensible, said first, component comprising
a first portion and a second portion, and a second
component, each of said components having a 'pair of
opposed faces; :

(b) placing the first and second components in a facing
relationship;

(c) stretching said first component “sé that said first
portion of said first component is stretched more than
said second portion;

(d) securing a oortion of said first component to a portion
of said second component to form a pre-formed absorbent
article; and

(e) allowing said first component to retract to form a
curved absorbent article.

In another alternative embodiment, the method of the present
invention comprises the steps of:

(a) providing the componentsffor an absorbent articie, said
-components comprising at ]east a first component, and a
“second component that is extensible, each of said
qomponents having a pair of opposed faces;
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absorbent articles are described in U S. Application Serial. No.

(c) securing at least a portion of said first and second
components together to form a pre-formed absorbent
article having a secured portion and an unsecured
portion;

(d) 1lengthening the 'portions of said second component in
said unsecured portion of said pre-formed absorbent

article to form .a pre-formed absorbent article into a
curved configuration; and

(e) securing the components in said unsecured portion of
said pre-formed absorbent article.

DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims particularly

pointing out and distinctly claiming the subject matter which is

regarded as forming the present invention, it is believed that the
invention will be better understood from the following description
which is taken in cenjunction with the accompanying drawings in
which like 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 1is a schematic longitudinal side view of the

' sdnitary napkin shown in'Figure 1 (shown without ffaps).

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

ary channel fiber network for the next
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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 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
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. '

Figure 10 is a cross-sectional view of a "multiple U" shaped
capillary channel fiber. ' : :

Figure 11 is a cross-sectional view of a modified "C" -shaped
capillary channel fiber.

Figure 11A is a cross-sectional view of an H-shaped capillary
channel fiber in a partially collapsed state. (WhiTe 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 co1]ap§éd
‘capillary channel fiber. (Such fibers are preferably not used
herein.) ' ' '



-42 - Thus, inwa.bighly preferred node there is an interconnecting network
bet ween topsheet Jﬁ? api | llary channel fiber pad, and thence
i nto the underl yin whereby fluid efficiently proceeds

t hrough the tops ﬁe,tr}fg”%l%g ahd| t hrough the capillary channel bun 44,
and imto the abseérpe . [Thf s interconnection is preferably
mai ntai ned even fnithe face of in-use stéqsses such as noisture,
mechani cal shear, and pressuret rel axati on associ ated wi th physi cal
-novenents of thelwearer.—lf an._adhesive attachnent is used, several factors
shoul d be kept in mind. The anounts of adhesive used and the pattern in
which it is laid- dpmresﬁjuilsda ﬁﬂo’lbm&sgratpnese&tibﬂﬁ' V¥ew cbff psrbce 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 capillary 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 invention.

Figures 17 and 18 are close up views of a sanitary napkin
being sealed on the apparatus shown in Figure 16.

Figure 19 is a plan view which shows the differential
stretching of the topsheet that could be used to provide th
sanitary napkin with curvature.

DETAILED DESCRIPTION OF THE INVENTION

1. General Characteristic§ 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 exuﬂates, and, more
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t oxi col ogi cal | y-accept abl e. The adhesi ve
bperti es when noisture is not present, i.e
] actured, and, nost preferably, when

nmoi sture is pre n the absorbent article is being used. Thus,

it is preferted ve be insojgibl e in body fluids. The adhesive
shoul d al so hond hoth tq the phterial used to manufacture the topsheet and

to the material used to manufacture the capillary channel fibers. |f the
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adhesi ves 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. '
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The term “sanitary napkin", 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~partia11y'within and
partially external of the wearer’s vestibule are also within the
scope of this invention. As used herein, the term "pudendal® |
refers to the externally visible female genitalia. It should be
understood, however, that the present invention is also applicable
to other feminfne hygiene or catamenial pads such as pantiliners,

or other absorbent articles such as incontinence pads, and the
Tike.

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 jts 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’

. wearér’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 Tline, axis or

- direction in the plane of the sanitary napkin 20 that is generally -
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Anericas. The adhesive can be Iald down .in a random pattern, however,
preferred that a sidgned wioh (Biht) plppreanitdly patd1@en, toguahvertical 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 that 1is 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 sanitafy napkinfhas 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
regions 28 and 30 is contained in U.S. Patent 4,690,680 i$sued to
Higgins on September 1, 1987.

The sanitary napkin also has a longitudinally-oriented (or
longitudinal) central region 34 disposed along the length of at
least 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 perspecfive view showing the assembly
of one preferred version of the sanitary napkin 20 shown in Figs.
1-3. As shown in F1gure 7 the sanitary napkin 20 preferably

compr1ses a liquid perv1ous topsheet 38, a liquid impervious -

backsheet 40 joined to the topsheet 38, and an absorbent core 42

. positioned between the topsheet 38 and the backshegt 40.

and

e can vary sonewhat depending on the type
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vailable as MLEASE T, which is well-known
( ee, forﬁﬂxanple, US 4,132,680) as a
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as the one il ughkatet—rf 13, Dbe used. The lines of adhesive
are applied in t@f_ ﬁﬂ@ﬁt@} l lusing a 0.2 nmnozzle, but application
usi ng nozzl es at "I";'c-" FasTar s 0.6 mmis satisfactory. The amounts of
adhesj ve enpl oyefl Sp%ﬁ 9 t} typically range fromabout 0.05 g for a
2 in*x 5in. spirh tternto butOO?gforaZin..x?in. spiral
pattern, using ajhb vet For #lat ex adhesive, fromabout 0.1 g
to about 0.15 g pattetl wi |l suffice. The adhesives may

be applied in an rk of filaments of adhesive as is

disclosed in U S. Pafl’ﬁ‘é‘t séhi®dy 9{&6&(%' ﬂh ﬁ&?ﬂ%l&oaMd"eéoﬁbﬁse?t cBFtaifn
March 4, 1986. one. sujtable Eh qﬁ ns that, .ut H ? ﬁgﬁ@pen pattern
network of fil aneﬂ?ts’°eg1{nﬁ°["%‘ﬂ‘?6 Seviiese include gn opfiagesl, tukte Ale @i rl ed
into a spiral pat t'bunt)asé of | dapstvaxy exhabnelt fitbexppratit iss pasidioret hgederaliy
disclosed in U S of &lopNbf Ine ldbsdrbent S&otedsad 0 AR 3MRary mapBih 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 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.

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 nabkin 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 shnitary._napkin 20 to provide the sanitary
napkin with more comfortable Tongitudinal side edges 22.

The components of the sanitary hapkiri 20 may be -he'ld 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
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cin order to efficignbby ! ARGHG" Adraeivts 68, t NidabgOrigREnee®” Catt3chment
' mechaniém, 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 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 descr1bed in greater
detail below.

V785 996 issued to Zieker, et al. on Novenber
666 i ssued to VErenlcz on June 27, 1989

i gproved by applying pressure during the
¢mbi ng”  the -uppernost capillary channel

2. Shape of the Sanitary MNapkin 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.

Figure 2 shows that the sanitary napkin 20 has a curved

- longitudinal profile in which the ends 24 of the sanitary napkin

are displaced upward. The 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 p]anar 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 curv1l1near and rectilinear lines or
surfaces. The term "curved” ijs, thus, not 1imited solely- to
articles formed entirely of a curvilinear segment or segments.
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di recti ons.

_ "cross-direction") curvature of_the sanitary napkfn.

the center of the sanitary napkin and tapers so it becomes thinner
toward the edges 22 and 24.
in any suitable amount.

The sanitary napkin can be profiled
Preferably, the sanitary napkin is
profiled so that the ratio of the caliper of the sanitar} 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 limited to stacking layers having
relatively large length 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.:

The sanitary napkin 20 of the present 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 central 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

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.
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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 dréwings. In such an embodiment, 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 preferred. '

B. Configurations the Sanitary Napkin May. Take During
Wear. '

The sanitary napkin 20, ideally, is capable of continuous
dynamic adjustment during wear. This allows the sanitary napkin
20 to proéide sustained close fit against the wearer’s body.

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

The tuff 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. o

The hump 72 preferab1y_'has approximately -the fbllowing'
dimensions: a length (or x-direction dimension) of about 4-10
cm., more preferably about 2-3 inches (about 5 - 7.5 cm.)(the
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1/2 the length of the_absorbent core); a width (or y—directioﬁ
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 ca]ipér 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.
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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
greater detail below, are preferably oriented in the z-direction.
This allows these capillary channel fibers to draw liquids away
from the wearer’s body and down into the absorbent core. The
capillary channel fibers that comprise the hump 72 are also
particularly useful in pumping liquids into the portionS'of the

core 42 that are elevated dué to the curvature of the sanitary
napkin 20.

The fit in the space between the wearer’s labia is enhancer
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
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 1laterally
inwardly oriented compressive forces exerted on it during wear.

Figure 4 shows the tonfiguration the sanitary napkin.zd may
take under laterally inward-oriented compressive forces appligd
to the sanitary napkin 20-. - Such forces are typical)y appiigd by
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Figure 5 shows a configuration the sanitary napkin 20 may
take when the ]atera]ly'inward]y-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
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
napkin 20 containing the hump 72 is also preferably providéd with~
the ability to separate (or "decouple") from the wearer’s panites
‘or the other cbmponenfs 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 partichlar panty fastener
configuration. 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 céntrallregion 32 containing the hump
72 to decouple from the wearer’s panites and move toward the
wearer’s labia. ' o
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ot her conponents types of decoupling mechanisms. For 1nstance 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.

ParticuTar typés of decoup]ing of the elements of én
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'Publi;ation No. WO 92/07535 entitled "Sanitary Napkin
Having Components Capable of.Séparation 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,
Flexible Sanitary Napkin With Stiffened Center" filed April 28,
1992 in the name of Osborn. The European patent abp]ication above
discloses (among other things) a sanitary napkin having a spacing
structure capable of decoupling from the absorbent core 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 aliow
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 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 firﬁt tjpe_of bending axes comprises a pair of bendihg
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
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capillary 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
compressive 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.

The second type '(or set) of bending axes 82 are located
primarily in the end regions 28 and 30 of the sanitary napkin 20.
The second set of bend1ng axes 82 preferab]y comprises four curved
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 centerlines, C, to one of the corners
27 of the sanitary napkin 20. '

The overall configuratioﬁ 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.
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Napki n. axes in many other configurations.

Thé 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 bortion'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.

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 regions 28 and 30 (and the aforementioned
longitudinal 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 f]ex1b111ty of the end reg1ons 28
and 30 may be more or less.) '

- The higher flexibility of the end regions 28uahd 30 can be
attributed to several factors. It can result from the reduced
caliper of these regions. In addition, in a preferred embodiment,
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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 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.
Buell et al. on February 28, 1991, and U.S. Patent Application
Serial No. 07/662,543 filed by Gerald M. Weber et al. on February
28, 1991 (collectively referred to herein as the "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 6f 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 san1tary 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 Zp is worn.
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sheet sandwi ch pack 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 "gluteal groove") and is
generally cusp-shaped and defined by two convex upward and
outwardly dﬁverging lines. (The characteristics of these parts of
~the body are described in greater detail in U.S. Patent
Application Serial No. 07/630,451 entitled "“Sanitary Napkin Having
Transversely Segmented Core" filed in the name of Osborn on
December 19, 1990.)

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 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.
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is bonded to the tuft of capil]ary channel fibers by a topsheet bonding
adhesive 66. The pref ¢h¢ egedbnll hesd Ofediond{d1g treart epdhe&fiohs) dRSCe bgd i n
greater detail 'ns§r?lrtta'r§)nnapkin 26 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
togéther. Alternatively, or additiona]]y, the sanitary napkin 20
can be embossed, or the 1ike, to provide the densified areas.

The densification of the sanitary napkin 20 in chosen areas

can serve a number of purposes. These include, but are not °
. limited 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 area$
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 cén
provide a positive consumer signal.

" The densified areas B4 in the embodiment shown in Figure 1
are in the same pattern as the stit;hing lines 70. The densified
areas 84 can be provided in any sufitable pattern; however. - -Such-
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The individual components of the sanitary napkin will now be
looked at in greater detail.

3. . The Individual Components of the Sanitary Napkin.
A. The.Togsheet.

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

(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 hydroformed thermoplastic films; porous foams;
reticulated foams; reticulated thermoplastic  films; and
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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 pefvious 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 described in U.S. Patent 3,929,135,
entitled which 1ssued to Thompson on December 30, 1975; U.S.
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.
December 16, 1986; and U.S. 5,006,394 issued to Baird on Kpr11 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 1iquids 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
-w1th 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 App11cation Serial No 07/794 745 P&G
Case 4528, filed on November 19, 1991 by Aziz, et al.
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conpri-sing thel konponents off |the sanitary napkin, such as by .

nel t bl owi ng thel fIDErsS TOMPITSIng one cojponent onto anot her conponent, or
by any ot her . pown in the drt. F. ©asSteners for Attaching the

Sani tary Napkin to the Warer's Panties. In use, the sani tary napkin 20 can

be held in place in {€ ¢opsheet 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/less
elasticity to the topsheet. The degree of Tlengthwise 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 napkin-that may be
stretched to create a curved product.)

- 49 - constructRﬁ";

It will also be appreciated that fibrous, nonwoven topsheets
made from materials such as polyethylene, polypropylene and blends
are commonly used in commercial sapitary napkins and pantiliners,
and such fibrous topsheets can also be used herein. A nonwoven
with elastic properties could, therefore, be used .as the topsheet
in products where the topsheet 38 is stretched to create a curved

product.

Such fibrous topsheet materials which can be used herein
include, for example, various nonabsorbent fibrous or filamentous
network sheets which are agqueous-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 or retaining liquids such as-vagina]-f1uids (e.qg.,
_menses) and other certaln 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



wear er's underga ﬁgﬁbé@ﬁ&p@ﬁygg} T bl e nmeans. Preferably, the sanitary
napkin 20 is pl ageg-rn-the-t E panty and secured thereto by a fastener
such as. an adhesjve 3) ﬁgﬁ nej garment surface 40B of the backsheet 40.
The adhesi ve prO/ijes‘a means fof pecuring the sanitary napkin in the
crotch portion of 1 e 7 shows a particularly preferred

-

adhesi ve pattern or configuratfon. The _adhesive is arranged in the
form of four generally-—Fectangora str'igzsi' or patches of . adhesive.
These patches are arranged so that the overall adhesive pattern

resenbles a letter " theVV'aHerE‘r?t espé b -ffy tbeeminﬁfaéeur—ea nasx anﬁd%am@{%t he

patches running in_a. direc ongi t udi

Pn1t he. i nteri;§Ct|133
and transverse cehf éf‘?"’lsné pe§o e SECANGUERSP ng i‘f’“5$ 3She 4@ Mopayr y
napki n. The adhesaswmeﬁa'hter atcsb\omnd i froli guede varipay t o€ ul mulig-absorbent

materials commonly used in sanitary napkins and other absorbent

articles such as comminuted wood pulp which is generally referred
to as airfelt.

Efemples of other suitable absorbent materials include creped
cellulose wadding; meltblown polymers including coform; ehemica]]y
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 ge1ling materials; or any equivalent material or
combinations of materials, or mixtures of these.

The configuration and construction of the absorbent core 42
may also be varied (e.g., the absorbent core may have.varying
caliper zones (e.g., profiled so as to be thicker in the center),
hydrophilic gradients, superabsorbent gradients, or lower density
and lower average basis weight acquisition zones; or may Eomprise
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
Osborh 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 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



preferred on ¢ iﬁﬂ%@ﬂﬁpﬁﬁﬁ@ i a hunp 72. The absence of adhesive
I n the center pernttsS-ThHe P& njof the sanitary napkin with the hunp 72

to decoupl e or separ Wearer's undergarnents. This provides for
nor e sust ai ned co tag$£Apaqﬁgé yng 72 with the wearer's body when the

sani tary napki n [20—-s—worn 50. - The ends of the adhesive patches

are preferably Iocated as close ag possible to the transverse end edges. 24
of the sanitary NapRFrA=20= ﬁ$s:$4|n0|pﬂ§ of adhesive configuration is
di scussed in PCT Internatlonal patent Publication No. WO 92/04000 entitled

" Shape and _Adheﬂay%dfa?éé‘g”;' O %ngseal;\oﬁat% t%%?lcl%%wn AL FhGs 683, The

Procter & Gamble Company, published October 22, 1986 in the name
of Duenk, et al. ' ' '

(¥e
C

"éﬁP

(2) The Cross-Linked Cellulose Fiber lLaminate
Core.

A preferred embod1ment of the absorbent core comprises the
laminate structure shown in Figure 7. The laminate is compr1sed
of a layer of superabsorbent polymeric material (or absorbent

gelling material) and one or more sheets or webs of cross-1inked
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
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 isshed June 19, 1990
to Lash et al.; EPO Patent Appiication 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 celiulosic fibers in the embodiment shown in
Figure 7 tomprises' a single sheet that wraps the layer of .
particles 41 of absorbent gelling material. The sheet is wrapped
so that it appears as havﬁng an "e" (or reverse "e" configuration)
when viewed from the end. The wrapped sheet forms an upper layer
43 and a lTower layer 45. 'Ih alternative embodiments, the laminate
can be formed in many other manners, such as by providing separate
webs of cross-1inked ce11u1os1c material (or other absorbent
material) for the d1fferent layers of the absorbent core laminate

rather than a single sheet, or by providing it with additional
layers.
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published in the R‘;wfggyggﬁhggnggl._on March 19, 1992. (O her aspects (no
adhesive in the ¢eptral regi6fi 3R)| operate on principles peculiar to the
confi gurats on of |t he $8AUGMgggnapk| n of the present invention. C her
sui t abl e adhesiv onfigurations aﬁe al so possi ble. For exanple, the

adhesi ve coul d bg _ ¥ nierted V-shape, or chevron pattern, in
each end region R8 _and 30 of the saniteugé napki n 20. Any adhesive or glue
used in the art for such purposes-can be“used, with pressure-sensitive
adhesi ves being preferred. Suitable adhesives are Century A-305-1V

manufactured by thg t_EJﬁsﬂtt?lﬁé’of\d&ﬁiii,V@mQD,rRQfﬁTeHPFbre’FéﬁbWtch&ﬁ‘élﬂﬁA' 2823
manuf act ured by th$ Nat,i ona
I

by 3 51 g, Sur (0T ERU S, Do LUKt AR B, TaPerded TRUASY doLTeY oag et
4,917, 697. 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 manufactﬁring such combinations, are
described in U.S. Patent 4,935,022. Such preparations preferably

- involve the wuse of aldehydes, such as g]utaré]dehyde, 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
fibers are refined to provide the fibers used to prepare the
preferred absorbent cores used in the practice of this invention.

In a typical refining process, an aqueous stock comprising -
about 3% by weight of the curled cellulosic fibers 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. 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 throuéh 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’



Before the san
pressure-sensiti
strip or rel ease
surface other t

ﬁqmﬂ E is placed in use, the
(= ically covered with a renovabl e cover

I8 n rder] to keep the adhesive fromsticking to a
N aeﬁgﬁ@tw grtsi on of the panty prior to use. Suitable
rel ease |liners _alqn descr|b dfin the above-referenced U. S. Pat ent

4,917, 697. . A} comer ci alTy jvail l e rel ease liners comonly used for

such purposes cdrr din n-limting exanpl es of suitable
rel ease liners are BL30MZ A Silox E1/0 and BL30OMG A Silox 4P/ 0 both of

whi ch are rranuf@fétrw qﬁpmeaf& ﬁ@@ﬂsdrsfmw Qhé Q@ﬁﬂhe )Saﬂ“st'lﬁﬁVe géw' n 20
of the present ntlgn E renDV|@g rel ease |iner
t hereafter pl ac‘f é faPergnfh '}Rf@'ﬁ %kgiaﬂ Vn®®'0%5ft'y so that the adhesive 50
contacts the panty. The -
In an alternate mode, the curled cellulosic fibers can be
used in combination with crill. Crill 1is refined southern
softwood kraft. fiber having a Canadian standard freeness 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 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 sheefs.

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 dhother
method, various spot-bondihg 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 articles which contact the.
sanitéry 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
fiim, although other flexible 1iquid impervious materials may also
be used. As used herein, the term “flexible" refers to materials
which are compliant and will read1]y conform to the general shape
and contours of the human body.
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- 51 - adhe5|veﬁﬁﬁhmaﬂﬂgﬂf {ifitary napkin in its position within the
panty during use. } ~sf1++-@FW@ﬁ odi nents, other types of fasteners can
be used i nstead of} or 4  orf tio adhesi ves. These other types of
fasteners are preflerfab Fy arra dging patterns simlar to .those described
above. Such faste r re not limted to conventional VELCRO
hook materi al, fast eners descrlbed in: US. Patent 4,946,527 issued

to Battrell on Aug =IPat erktls- 5, 058, 247 and 5, 116, 563 i ssued
to Thomas, et al. on Cct ober 22 11991 and May 26, 1992, respectively; and

EPO pat ent appl i tati ofpeby k'sp@ét' 90 9 chot®de OB bopdtPlof Jﬂﬁ.@!o OHRter a1 1200

or, the hlgh coeffi cient coef
po]ymer1c f1]ms such as thermop]ast1c films o po]yethylene or

polypropylene, or composite materials such as a film-coated
nonwoven material. Preferably, the backsheet 40 is a polyethylene
film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). Exemplary polyethylene films are
manufactured by Clopay Corporation of Cincinnati, Ohio, under the
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., thé
backsheet 40 may be breathable). while still preventing exudates

~ from passing through the backsheet 40. Flushable or biodegradable
backsheets can also be used, e.g., with pantiliner devices herein.

D. The Capillary Channel Fiber Bun.

The 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. '

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 locoped configuration by some suitéb]e

" 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



friction materils

B idescribed in U S. Patent 4, 166, 464 i ssued

to Korpman, U § [Fatert-3=88% i ssued to Linker, Il1l, et al., and U.S.
Pat ent 5;011,4%0‘" jejs, et ‘al. G Optional Features. The
sanitary napkin 3 iprtovi ded with two flaps 56, each of which

are adj acent td 3l ly fromthe side edge of .the absorbent
core: The fl apg { to drape over the edges of the wearer's
panties in the croteh—regi-en=se-t'hat theflaps 56 are di sposed between the.
edges of the wearer's panties and the thighs. The flaps 56 serve at |east

two purposes. Hg she 1d08)f taRsobfiehal BLEREVR (tRaPl BV GRFe SQUsh 1t Ofind Ne
wearer's body a pant i es b% ng@ truadeLU|d, prefg&gq#é 8% forn)ng a
doubl e wal | barri%® aFBIfGt He & aégseof Yilg usfey. (S dmastinge typigddlng are

preferably 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 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 channel fibers, and thence into the fluid
storage layer of the article.

Advantageously, such "loop" or "tuft” ﬁot_on]y concentrates
capillary channel fibers at the point where fluid impinges onto
the article, but also orients the capillary channel fibers which
comprise the loop or tuft substantially in the upward z-direction,

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

Capillary channel fibers are fibers havihg channels formed
therein, preferably, on their exterior surfaces. Figures 8 to 11IC
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
cd]]ectively as the “Capillary Channel Fiber" patent applications.
Suitable capillary charinel fibers are also described in EPO Patent
Application 0 391 814 published October 10, 1990.



their garment surface so that the flaps
anty and attached to the garnent facing
the flaps 56 serve to keep the sanitary

; %fé under Fﬁg
A

napki n 03|t|oned ‘in § he panty. - 52 - The flaps 56 can

be cConstruct of ™ T erials including materials simlar to the
t opsheet, back Lssue, or fconbi na %on of these materials. Furt her
the flaps 56 may be a separa el enent” Att'ached to the main body portion 21

of the napkin or can conprise extensions of the topsheet 38 and backsheet

40 (i.e., unitary). yhile a variety of capillary channel fibers can be used
herein, the following description discusses some preferfed
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
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 B
direct contact with the absorbent core material.

The capillary channel fibers 90 are preferably eithér bent
or, more preferably, in a curled configuration (that is, they are
nonlinear). Most preferably, the tapi11ary 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 preferably not be "kinked". Kinking a
capi]]ary channel fiber can cause points of constriction of the
capi]]ary channels at each kinking site. This will 1nterfere with
f1u1d flow dynamics a]ong the capillary channel.

In addition, there is another substantial advantage to
employing noniinear capi]]ary channel fibers. Figure 12 shows
that it may be preferred that shall portions, or “tufts", of the
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A nunber of sani = ?4¥§ﬁﬁ@N§’§HEEE flaps suitable or adaptable for use
wWith the sanitary papkins of tH¢g present invention are disclosed in

US 4,687,478 | ent i&ﬁé&lﬁ 198§aded Sanitary Napkin Wth Flaps", which

i ssued to Van Ti dgrg on August 18, 1987; U. S. 4,589,876 entitled "Sanitary
Napki’n*, which ifsuvedto-Varm—Fr+byrg on May 20, '1986; and U.S. 4, 608, 047,
entitled "Sanitary Napkin Attachngnt Means", which issued to Mattingly on
August 26, 1986. Alfernativery. as shown34n Fig. 1, the flaps may not be as

| arge as sone of the flaps described in the foregoing references. Such
flaps could conpri.s

el a5toneric adneEiva! S ERETAL R onaruial bL ot ko, pf TRl Sme © 1
i mpervi ous. At | efisthea topsheebn3®fonifécesardOnaf eths cirdiclssy hesainbi t hege| ow
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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 material than if substantially linear

capillary channel fibers were to be employed.

The capillary channel fibers 90 may be curled in a number of
wéys, including, but not 1limited 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. In 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.

The preferred amplitude of the curls is in the range of about
0.1 mm to about 3 mm, and, typically, the frequency of the curls
is from about 0.5 per em of fiber to about 5 per cm of fiber.
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 gathéred 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 liduids in the "z" direction of absorbent articles.
This is shown with reference to Figure 7. Figﬁre 7 shows that the
long (or "x") axis is referred to as the “"machine direction”,
inasmuch .as, during manufacture the artic]és 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



The portion of tﬂi aﬁ@bﬁﬁﬁﬁ&@%f es not fully recover after elongation
provi des the advani age fhat*rfm ef brns easily when the pad is placed in the
wearer's pantiesjap lﬂ%ﬁﬁ@ afe pulled on. This enbodi nent assi st
the wearer in MAa)plng | bps around the portions of the panty
contai ni ng the | pgtetasties——Fer! i pstance, the portion of the |am nate that
does not fully rgcover after elonggation could conprise zones on the ends of:
the flaps conpri sed—or—enty-+he—monwoven3dat erial. Wien the flaps are

wr apped around the portion of the panties containing the l'eg el astics,
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deformation of the Tmater N thesé zones e fﬂéptmfapped
around t he pantyderqyg;mrt@roceedmg down through the topsheet thence into the

layer of capillary channel fibers, and thence into whatever f]uld
storage core that may be provided. :

The objective is to provide a gradient of capillary sﬁction
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 larger
than the intra-fiber capillary channels, which, in turn, will be
larger- than the inter-fiber capiﬁ]ary channels in a fibrous
storage core. The surface hydrophilicity of the components of

each layer can also theoretically affect the capillary suction
gradient. '

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 1oobed capillary channel fibers in’
the tuft may be cut to provide a fleece-Vike, 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
. J
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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 becomé displaced.

In addition, the capillary channel fiber bun 44 of the
present invention provides its liquid drawing and directing
functions 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 gradiént to draw fluids in the z-direction, other means
can be employed to establish such z-direction fluid-flow gradient.
For example, if the holes or spacings in the topsheet are smaller
than the width of the capillary channel fibers (and" such
intra-fiber channe1 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) Cag11]ar1 Channel_Fiber Structure and Surface
Pgogert1e

The capillary channel fibers 90 can "be prepared from any
convenient polymer which 1is nonswelling when wet. Polymers
“such as po]yethylene, polypropylene, polyesters (preferred), and
the like, are useful herein, so long as they are spinnable such
that they can be formed with external capillary channels.
Conveniently, the polymers are .melt-extrudable. Typically, the
capillary channel fibers herein wili be prepared from a synthetic
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t he | ongitudi npl [si de edges “of] the ot her conponents and secured to the
backsheet. 40), | ahd ¥ AMWI60f: slani t ary napkin. which have specific |evels
of stiffness fprjcontrol. In addition, the sanitary napkin described herein
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curled capillafy channel f flbers nd ot heg4 ext ensi bl e conponents whi ch,

t oget her, provide a aegree 0 extensibillty (on the order of 15%40% to
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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
microns thick. Although variations in these dimensions are
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 dperating
equipment and readily withstand pressures of the type encountered
in sanitary devices, especially sanitary napkins and panti]iners,.
without collapse or spreading of the capillary channel walls to
such an extent that'their'capiIIary function is lost.

The capillary channels 92 can be of various shapes. Certain
shapes can offer particu]ér 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. Furthermore, the basic shapes may be
repeated (sée 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 being easily curled.
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38 run in the t a1§%frse direct]oh so the topsheet 38 is |longitudinally
extensi bl e. 54 A9 AUR B96or bent core 42 is a lanminate as descri bed
above which is glftted or partipljy slitted for |ongitudinal extensibility.

The absorbent céré& &z courd pe sl{t in the end regions 28 and 30, but not
in the central tegian 32 O her_Yypes -oB8slit absorbent materials are

described in European Pat ent Appllcatlon Publ i cati on Number- 0 293 208 Bl
publ i shed by Lion Corporation on July 24, 1991.

The manufacture of capillary channel fibers 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.

While the bo]ymers 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 pracesses
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 laundry literature.
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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 increasing wicking performance, improving
soil release 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. 1In

"qule backsheet 40 is an extended adhesive .
o #¥gnuf act ured by the Findley Adhesives
, W sconsijn. The nonwoven | ayers 46 and 48 can be

stener _can con"r.e a fa¥ ener, such as adhesive patches
e, or sone portlons of the fastener can be

bl d
ot s PRI, i IO \GBLGG w0t oy

with a
I n and

a preferred embodiment, the bundle 44 of capillary channel fibers

is laid down in a batt and gathered into a tuft to form the hump
72. :

‘Such batts will typically have a caliper in the range from
about 0.1 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 incontinehce 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 cm3 volume (measured in the
uncompressed state). The amounts of fiber per unit area and per
unit volume for pantiliners, diapers and adult incontinence
garments can be calculated based on the differences in caliper,
noted hereinabove.
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Sui t abl e extens ﬁlﬁﬁgkggﬁrﬁﬁggiicles are described in a
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concurrently-fij]e atent JAdpl i cation entitled "Stretchabl e Absorbent
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Articles"-filedlih qnsfmmyggaf born, et al. The capillary channel fibers

can al so be conyehiently rired ijnto a stable sheet for ease-of-manufacture
3 ] PN~

i nto absorbent prbi-ekes—by—meads jof various bonding processes. For
exanpl e, about P0% 30% by wei ght jof polyggster -thernoplastic fibers (e.g.,
KODEL 410) can Be—cormrn the capillary channel fibers and the
resulting fibrous sheet subjected to direct thermal or through-air
heat i ng. - 55- The prefidrably,ctiid dehieel and osrength dr Shee 28p 1182180 RK SN ENL | Y

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. (A1l 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 miﬁﬁt be termed a
“secondary topsheet", underlying the initial fluid-receiving
topsheet of the type disclosed above.

(4) Use_of Cigil]arz Channel Fiber Batts in
Absorbent 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 d&sired,”
comprise the entire absorbent core of pantiliners, for exampile.

However, for most uses, the capillary 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
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by nmeans of vﬁr|0u3“auuu|ng*p ofgesses. For exanple, about 7% 15% by
wei ght of -pol ygs erq h@y@q? i¢ fibers (e.g., KODEL 410) can be
comm ngl ed with he refined cufl ed cellulosic fibers and the resulting
fibrous.sheet s

= bugh-air heating or ultrasonic bonding.
| ncor-poration ¢f thernnplastlc fgbers into the capillary channel fiber

| ayer or into tHe—=bsot sore | ayer; %r-both, offers advant ages in
addition to the sheet stablllty not ed above. In particular, having the

t hernopl astic fi r t C r fiber
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edges of the ar tprEpdreliSad TREAGHed Qbovd OPREF 1@ QVELBE “into the article,
it encounters the capillary channel fiber network, which
i& ' distributes the fluid and then surrenders it to the underlying
absorbent core, thefeby at least 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 undef a porous (préferqb]y
. 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.

The liquid handling characteristics of the components of such
absorbent articles are described in U.S. Application Serial No.
07/915286 , entitled “Absorbent Articles, Especially
Catamenials, Having Improved Fluid Directionality" filed in the

names of H.A. Thompson, et al. on the same daté as .the preéent
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 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.

o
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near the peripher ul t ragoni ¢ bondi ng. In still another nobde,
t he | ayer of Eapi i bersicontaining the adm xed thernopl astic
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desired). I h st|II anot her node, the psesence of thernnplastlc fibers in
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various points across the article, thereby providing additional integrity
when the article bedbugs ined highly pefeoted hekt thae of ahhénterem@sitingvention
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, entitled "Cureediciohagedrdteaos bwpbugh tthe! Bpsheet 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-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 artic]é is being manufactured, and,
most preferably, when moisture is present, i.e., when the
absorbent article is being used. Thus, it is preferred that the
adhesive be insoluble in body fluids.-

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 éastman’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



filed in the :gﬁ%ﬁé&ﬁﬂﬂﬁﬂ]@&ﬁnﬁT Johnson, et al.; US. Patent Application
Serial No. 0¥ $t5202~=—==3% ftentitled Absorbent Article Having -
Resilient. Centé@r'f f4 m@% f n@ane of Thomas W - 56- Gsborn, et
al.;  and U §. at en pki gation Seri al No. 07/915201 ,
entifled " AbSurﬂﬁﬂftﬂtEtﬁEﬁ:Eﬁ ener Pattern" filed in the nane of Robb E
A sen, et al. | ot her althrnatlv% enbodi nents, conponents or regions
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bendi ng,

corrugating,

stacking of

structurally nodified by folding,
| ayers and affixing |ayers to each other.

The nodi ficati Onéega)fop%xﬂﬁ:d@ lys | B¢13u(6909 N8 faberTBR iR sberélleabict Ures
described in Eurqﬁean Pat,e

- typically range from about 0.05 g for a 2 in. x 5 in.

mer, and &h1ch ijs available from ICI Americas.

The adhesive can be laid down in a random pattern, however,
it is preferred that a spiral, or md]tib1e spiral, pattern, such
as the one illustrated in Figure 13, be used. The lines of
adhesive are applied in the spiral pattern 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,
spiral
spiral pattern, using
For a latex adhesive, from about .0.1 g to
about 0.15 g for a 2 in. x 5 in. pattern will suffice.

pattern to about 0.07 g for a 2 in. X 7 in.
a hot melt adhesive.

The adhesives may be applied in an open pattern network of.
filaments of adhesive as. is. disclosed in U.S. Patent 4,573,986

which issued to Minetola, et al. on March 4, 1986.
attachment means that utilize an open pattern network of filaments
comﬁrising 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.
October 7, 1975; U.S. Patent 4,785,996 issued to Zieker, et al” o
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on
June 27, 1989.

on

Close contact between the topsheet and the hnder]ying layer

of capillary channel fibers can be further improved by applying

pressure during the gluing process and/or by "combing" the
uppermost éapil]ary 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.

_bui'

Some suitable
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of Visscher, et al., and in U S. Patent

72 entitled "Generally Thin, Flexible

Sani tary Naphi AeRnre dndd Center” filed in the name of Gsborn on
April 28, 19 VM|Ie several fref erredygsani tary napkin enbodi ments have
been descri bess roFEFgas—wtHer sanitary napkin enbodi nents are
disclosed in the literature. These could be provided in the curved,
shaped configuration of the present invention. Sonme of such sanitary
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t he nane o . Patents
5,009, 653 and 41RESQ, 26‘21‘"dFss'E}ttd ¥y E%tbo]r‘ﬂ"fﬁif ﬁﬁm |tﬁ%3“5919’§1 ih%f‘mgust 21,
1990, respectiveltraséniB. bétaiserby 4Aedsibndb2forcssudy poovSdingr no roughduddy 10,
1990, U.S. Pategfirface 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 capillary channel fibers has two end
extensions designated 94. The end extensions 94 extend outward at
the base of the tuft 44 in opposite directions. The end
extensions 94 preferably extend along the longitudinal centerline
L. The end extensions 94 are in fluid (i.e., liquid) transporting
contact with the upper portion of the tuft 44 of capillary channel
fibers. The end extensions 94 are also in fluid transporting
contact with the absorbent.core 1éminate,

The tufted bun 44 of capillary channel fibers provideé the
sanitary napkin 20 with a component having liquid transport, and
preferably 1liquid 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 component", a "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
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the upper portion 47 of the Tliquid 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 1leave the
wearer’s body. B '

The end extensions 94 of the bun 44 provide a 1liquid
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 sanitary
napkin 20 with another advantage. '

Generally, when exudates are simply déposited 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, liquids 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 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 absorbent core 42 in a number of different ways.

The following is a non-limiting 1list of possible
relationships between the end extensions 94 and the absorbent core
42. They are generally arranged from more to less preferred. The
end extensions could be: (1) surrounded by the other components
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above; (4) placed under at least one other layer; or, (5) p]aced
on top of the other components.

The sanitary napkin _ 20 may have other- types of

acquisition/distribution components or layer(s) positioned between
the topsheet and the absorbent core. Préferab]y, the embodiment
shown in Figure 7 has an additional
“secondary topsheet") 46 positioned between thé topsheet 38 and
the absorbent core 42.

be wused to distribute body exudates that are deposited

. longitudinally or laterally outside of the bun 44 of capillary

~channel fibers to the absorbent core 42.

These other types of acquisition/distribution 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 comﬁonents 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 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.
components assembled with different

1 has

its several types of

acquisition Tlayer (or

Such an additional acquisition layer could
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January 3, 199%. The focus o he present. invention is on absorbent
articles that areTntended to be worn in the crotch region of the wearer's
under gar nent However . _thetfeaturesypf the present i nvention could al so
be used in absorbent articles such as diapers. Diapers are absorbent
articles worn by infants and incontinent persons.that are fastened about
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Appl i cation Serfi§cusgionoyi A1 praceeds fromy aj Aesqrabtigheotrth ingide 9f dpe oy

" June 13, 1991. 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/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
70.

The stitching of these components serves several purposes.
These include, but are not limited to the following. The
stitching holds the components of the core/nonwoven sheet sandwich
51 together. Stitching is a preferred mechanism for holding these
components together because it is a’ very permanent method of .
bonding such components together. The stitching alsc holds up
well in the presence of liquids.

Thé stitching also enhances the transfer of liquids 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 underlying components.

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



Absorbent Article. A In General. The

three-dinensio1a s aprngT he. sanitary napkin 20 involves
with [|engthwi se and transverse

provi di ng- the g% ?%M; gpk'
curvature. Thefcp p ﬁ% j’ ing an article, such as the sanitary
napkin 20, with bg t hought of in the broadest sense, as
maki ng t he dintn5|ons of one fade of thggarticle greater than the
di mensi ons of or instance, if the length of one face of
the article is greater than the | ength of the other face, the article wll
curve inward al ong.{The tipshaedr 38 aise bondedhéo 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. '

- 58 - 4. Mg} h&ﬁ}ﬁ‘dﬂéﬁf

The backsheet—40 is bonded to the garment side of the
core/nonwoven sheet laminate 51. Th15"1s accompl1shed 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 part of the per1phery 26
of the sanitary napkin.

The topsheet 38 and backsheet 40 are secured to each other
around at least part of the periphery 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 (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. Patgnt 4,589,876,
“Shaped Sanitary Napkin With Flaps" issued to Van Tilburg on
August 18, 1987. N

_The description of the mechanisms for securing the various
components of the sanitary napkin 20 is but one preferred way of



article. This
t hree basi c wWay$=
securing. at
have different

hitary napkin 20 can be achieved in at |east
of shaping the sanitary napkin 20 invol ves
nents together. The conponents typically
( _ one is larger than the other in at |east
one di nmensi on}. LTk enlsjare preferably secured together in such a
way that theil ends termnate aj. the sangg poi nt when.the conponents are

secured. Thi ¢ bi ng the sanitary napkin.generally invol ves
securing the conponents together when they are placed on a curved surface,

such as in a curewdtfugting Trhe sausaty Haskin-wa§nofofshbpisgreneats £fi ttaey
napki-n 20 invol vesik@FeSRPEKiANI W @hn | @aSt setupéd t itogethbr ODe Oidhebves,
Coeronents of th?tﬁ%ﬂ%#g"’,‘r Xeaqaghcliﬂaragrgesssﬁgeurb'oﬂgs,' tdyﬁﬂlignﬁec%faﬁaer bonds,
' ultrasonic bonds, intermingling or entanglément'of the fibers or
other structural elements comprising the components of the
sanitary napkin, such as by meltblowing the fibers comprising one

component onto another component, or by any other means known in
the art. '

F. Fasteners for Attaching the Sanitary 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
thereto by a fastener such as an adhesive located on the garment
surface 40B of the baéksheet 40. The adhesive 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
generally rectangu]ar' strips or patches of adhesive. These
ﬁatches are afranged 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 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

-huhp 72 .with the wearer’s body when the sanitary napkin 20 is
worn. '



ot her conponeh¥iy
conponents (
contracti bl e.

y requires that at |east one of the

first conponent) be both extensible and
y of shaping the sanitary napkin, the first
conponent is to the second conmponent, and allowed to
contract. The|s&nmt ; D -59- forned in this manner generally
curves inwardial ong the face nelhrest to dshe first conponent. The third way
of the curving the Sanitary napkin 20 is by sonme suitable process which
results in | engthening one of the faces of the sanitary napkin 20. This
can, for exanple, beThoradbywfsthetadhesiyeopatoheas i avg prefepiblyt Tduawed tdze

backsheet 40 of {f)ge 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) bperate on
princip]es_pecu]iar to the_honfiguration of the sanitary napkin of
the present invention. '

Other suitablé- 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. '

Any adhesive or glue used in the art for such purposes can be
used, with pressdre-sensitive adhesives being preferred. Suitable
adhesives are Century A-305-IV manufactured by the Century
Adhesives Corporation, Instant Lock 34-2823 manufactured by the
National Starch Company, and 3 Sigma 3153 manufactured by 3 Sigma.

Suitab]g adhesive fasteners are also described in U.S. -Patent ~
4,917,697. '

Before the " sanitary napkin 20 1is 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 BL30OMG-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
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sani tary napki nRa A?gﬁg&fhgﬁgﬁﬁsult in a sanitary napkin that is curved

I nward al ong the t Met hods Whi ch I nvol ve Securing the

Conmponent.s Whe dd {Surfaces. The first nethod of naking a
sani tary napKki n gigﬁggéﬁgé ffijgurati on, as noted above, generally

'l'l

i nvol ves placing -he-eeonfpenentd flor the sanitary napkin in a curved form
such-as a trough and

securlng t he conpoqﬁnts together in the desired shape.
This can be done=hy- rachi ne.”*(1) Making The Sanitary Napkin By
Hand. Figures 14 and 15 shom1preferred curved forns for use in naking the

Z?glet’rg{ Ynga?ﬁenca%ﬂes;w ﬁ“&?ﬁshgﬁggﬁﬂ'{g% r{r?g;éﬁll gHrﬁSl%SI]%]%}fﬁfg{}g\rmﬁhﬁ i
Figure 14 has aRa8 NHVDB B?eabout 7 3/4 inches (about 20 cm). Wen this

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 patent application
publication No. 0 381 087 published August 8, 1990; or, the high
coefficient of friction foams and other high coefficient of
friction materials such as those described in U.S.  Patent
4,166,464 issued to Korpman, U.S. Patent 4,834,739 issued to

Linker, III, et al., and U.S. Patent 5, 011 480 jissued to Gossens,
et al.

G. Ogtidnal 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 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 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 panties
”by'menstrual fluid, preferably by forming a double wall barrier
_along the -edges of thg_panty. Second, the flaps 56 are preferably
provided with attgchmént_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 Kkeep the sanitary napkin proper]y positioned  in the
panty.
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ﬁﬁggﬁgg?' It has a'height D3 above the plane of the
about 7.5 cm). The formhas an arc length

Figure 15 is used for sealing the
the assenbled sanitary napkin
conponents. The fornlshomn in Fitgur e 1§2has a length D2 of about 6 inches

(about 15 cm )= _ mis plfaced on a flat surface, it-has a
hei ght D3 above the plane of the flat surface of -60- about 3 1/4 inches
(about 8 cm). This formhas an arc length D4 measured along its curved

inside surface of about ﬂabsncggs RO 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 comprise extensions of the topsheet 38 and backsheet
40 (i.e., unitary). |

A number of sanitary napkins having' flaps suitable or
adaptable for use with the sanitary napkins of the present
invention are disclosed in U.S. 4,687,478 entitled "Shaped
Sanitary Napkin With Flaps", which issued to Van Tilburg on August
18, 1987; U.S. 4,589,876 entitled “Sanitafy Napkin", which issued
to Van Tilburg on May 20, 1986; and U.S. 4,608,047, entitled
“Sanitary Napkin Attachment Means", which issued to Mattingly on

August 26, 1986.

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 liquid impervious. At least a portion of the laminate
preferably exhibits a Tow 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 portions 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 mater1a1 When the flaps are
wrapped around the portmon of the pant1es contain1ng the leg
elastics, these zones will tend to permanently . deform. The
permanent deformation of the material in these zones will help
hold the_flap-wrapped-around the panty elastics.



23 cm). The | -f,' FMENE MR farea D5 along this arc is about 3 inches
~(about 7.5 cm).{The sanitaryingpkin 20 i s assenbl ed by hand in the
f ol | owi ng- mann

ﬁﬁﬁp@ g ift i, the assenbly is described in terns of one
possi bl e. met hod. Tﬁe step qcrii bed bel ow can be carried out in nmany other °
orders. There prieatso—nuresods ot her ways to assenbl e the sanitary napkin.

Al such alterphatives are withirn the scgﬁe of the present invention. The
conponent s f or—the—absorbent—core 42 af@btained. The absorbent, core 42

used is the preferred | anminate descri bed above of two | ayers of
cross-linked cellulose fibers 43 and 45 wth absorbent gelling materi al

particles 41 therebetmeen The abigrbent ggwllng material particles 41 are
placed on top of thehfelfapHRATHoPIARIA PRHE, )bﬁhéP"%rF?teF’oFFn fesrmibed om
| ayer 45 of crosselbwrtyedifferentliatly fstbetiching 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 components 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-like construction), 3) rolled
edges (for example, the edges of the -sanitary napkin could be
curled or formed into a scroll-like structure for added comfort),
4) edges of pad covered with soft material (functional and/or
aesthetic) (for example, the material that extends outward to form
the extensioris 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 napk1n.
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
capi]iary 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 (preferab]y, capable of stretch1ng), particularly
in the longitudinal direction when the san1tary 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 " degree of longitudinal
extensibility. The fold lines in the corrugat1ons of a ring

rolled topsheet 38 run in the transverse d1rectron so the t0pshee£
38 is longitudinally extensib1e



The capill 'PL. 90 are obtained. The capillary channel fibers
90 are pre 3#%6@@ Iy curled. Suitable capillary channel fibers
are those- vai |l abl e fromthe East man Chem cal Conpany. The
SWL73 fi bg conprlse a c rqed staple sliver which has been stuffer box
crinped tq 7.8 crinps per ingch and have an H-shaped cross-section with a
channel wi '

zland a channel, depth of 19 microns. The
capillary channel fibers are preferably In. long; 0.75 g. fibers are

used. The capillary channel fibers 90 are provided in the formof a |ayer

that is gathered in fHes abspbéit E@ref QE msaa TvdhatleUhi d%@t\z’h'&GdtMvé“wﬁ%}ﬁi ons

descri bed above, ongi t f the l.ayer Il J.a
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The absorbent core 42 could be s1it 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 O 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
extensibility. The sanitary napkin 20 is preferably sealed to
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 1is protected with a wrapper that provides both an
individually packaged sanitary napkin. and a containér 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 chaﬁne] 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.
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fibers 44 is placed on top of the
e bun 44 is oriented so that the
the sane will extend along-the
conpl etely assenbl ed sanitary napkin. The

_flibers (or portion thereof) that will form
t he upper Iayer:43'of ‘the” core 42 is provided with a longitudinal slit. The

slit is provide a = —of the -upper layer 43 that will lie in the
central region 32 of the conpletely assenbled sanltary napki n. The

slitted web aids in retai %fthe]t eﬂ ?und f flberi inits, t ted
configuration. In oth 6"%8 nefied 6EHEIOYG 3 ‘fré AhEGT ﬂ%"eEé‘H‘ ¢ used
to retain the bufietmedofrtbi bestablen sheet fof teade o nhingfiacturerinto absorbent
- articles by means of various bonding processes. For example,
about 7%-15% by weight of polyester thermoplastic 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
core, or in the capillary channel fiber layer, or both, allows 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 overflow around the
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 ultiasonic
bonding. In still another.mode, the layer of capillary channel
fibers. containing the admixed thermoplastic fibers can 1ikewise be
bonded to the core (and also to the topsheet, if desired). In
sti1l 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 ariic]e, 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. _07/915285 , entitled "Curved, Shaped Absorbent Article"
filed - in the name of Theresa L. Johnson, et al.; U.S. Patent

" Application Serial No. 07/915202 ., entitled " Absorbent
Article Having Resilient Center" filed in the. name of Thomas W.
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In still other alternative embodiments, components or regions
of . the sanitary napkin may be further structurally moedified 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
Publication No. W0 92/07535 published in the name of Visscher, et
“al., and in U.S. Patent Application Serial No. 07/874,872 entitled
"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 Applic¢ation )
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, 1ssued to Salerno on July 10, 1990, U.S. Patent
4 917,697 issued to Osborn, III, et al. on Apr1l 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 issﬁed 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 "panti]iner“ refer to absorbent
articles that are less bulky than -sanitary napkins which are



core pfe-assenbr'g- £ absor bent core/nonwoven sheet |am nate
51. The conpone B C ag ht core/ nonwoven sheet |amnate 51 are

t hen stitched t ¢ggtHer ﬁfﬁﬁg“srwt.hing i nes 70 such as those shown in FIG
7., - 62 - The abshBKUR 1998 €] nbnwoven sheet |anminate 51 and the ot her
conponents of thegsanitary napk n§ are then assenbled in the curved form
.shown - in Figur¢ =Hr—=7F sheet 40 material 1is first placed in the

curved form [The two strips tof -corfdtruction adhesive 68 are placed
on t he backsheet “a0 mnear—ttre-fongl t udi nal si-de edges of the backsheet

material. The absorb aqtlycw%rr /br}ow\%vebetween their menstrual perlods Suitable

absorbent articles in the form of pantiliners which could be
provided 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 tefm "incontinent article" refers to pads, undergarments
(pads held in place by a suspension system of same type, such as a
belt, or the 1like), inserts for absorbent articles, capacity
boosters for absorbent articles, briefs, bed pads, and the 1like,

~ regardless of whether they are worn by adults or other incontinent
persons. Suitable incontinent articles that can be provided in

" 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, 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 incontinent persons_
that are fastened about the wa1st 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 Appllcat1on Serial No. 07/715 152 filed in the name of
Buell, et al. on June 13, 1991.



e n the form on top of the
constructlon adl edive 68 Io bn t he backsheet 40 material. The topsheet
bndi ng adhesive 66 on its garnent-facing
si de, 38B Prefera ly, the adhesiye|66 is applied in a spiral pattern such as
t hat shown in FI|G*t3TH¢é topsheet 38 is shown in Figure 13 in its fina
cut configuratian. : 38, however, will often be in an untrinmed
or partially untrimed conflguratlon\Mt$§excess mat eri al around the
peri phery of the topsheet 38. This excess material will typically be

renoved after the pogtio h t itary napkin that
will form the | onﬁgl tu Suny of WaliRTHAE AbsEr ;{}‘%IE"\%” eal ed.) The topsheet
38 is then placed on top of the absorbent core/nonwoven sheet |aninate 51

(with the tuft 44 still protipugngeaif.romthe core/ nonwoven sheet |am nate
51). This forms a '

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
one face of the article is greater than the length of the other

face, the article will curve inward along the shorter face of the
article.

This shaping of the sanitary napkin 20 can be achieved in at .
least 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 {n 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
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 napkin 20
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si de ,mar gi ns 25 [off tﬁ M ed sanitary napkin are sealed as follows.
The sanitary napkiln. conponents Y be maintained in a curved configuration
in some suitabl & manner. Prefrerably, the conponents are maintained in a
curved conflguratlon by_uSLngmlhelcurved 59 or m shown in Fig. 15. The curved.
formshown in Fig. 15 is preferably turned on its side edge 98. The
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curved form
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
facés 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 san1tary napkin that is
curved inward a]ong ‘the topsheet 38.

B. Methods Which Involve Securing the.Components
When Placed on Curved Surfaces.

The first method of making a 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 D7 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 D4 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
longitudinal side margins 25 of the .assembled sapitary napkin
componenté, The form shown in Figure 15 has a length D2 of about
6 inches (about 15 ¢m.). When this form is placed o a flat

- surface, it has a height D3. above the plane of the flat surface of -
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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. All such alternatives are within the scope

of the present invention.

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

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 capillary channel fibers 90 are obtained. The capillary
channel fibers 90 are preferably substantially curled.
cépi]]ary 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; 0.75 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 capillary channel fipers are.formed into end extensions

94.

Suitable
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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.

The upper layer 43 of the core 42 is placed on top of the bun
44 of capillary channel fibers and layer of particles of absorbent
gelling material. The upper portion 47 of the bun 44 of capillary
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 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 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
pulied through the slit in the secondary topsheet 46. The
nonwoven layer 48 is pdsitioned on the garment-facing side of the

core pre-assembly. This forms the absorbent core/nonwoven sheet
Taminate 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. '
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~ adhesive 68 are p]éced 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.
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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.

(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 1longitudinal side margins 25 are
sealed.)

The topsheet 38 1is 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 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
configuration in some suitabTé_manner. Preferably, the components
~are maintained in a curved configuration by using the curved'form _
shown in Fig. 15. The curved form shown in Fid. 15 is prefe?ab1y
turned on its side edge 98. ' The pre-assembled sanitary napkin is
placed on the outside surface of the curved form. The
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The side edge 98 of the curved form shown in Fig. 15 is
perferably oriented approximately perpendlcular 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
longitudinal side margins 25 are bent out of the plane of the
_tobsheet at an angle of approximately 90° toward. the topsheet 38.

The bending of the longitudinal side margins 25 out of the
plane of the topsheet 38 before sealing aids in creating the
aforementioned overlapping by foreshortening the distal edges 25B
of the 1longitudinal side margins 25. It also provides the
sanitary napkin with cross direction curvature, and ass1sts the
longitudinal side margins 25 in stand1ng up.

, The longitudinal side margins 25 do not have to be bent
inward at a 90° angle, however. The Jongitudinal 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 longitudinal side margins 25 are then sealed. In the
preférred.process described herein, the longitudinal side margins
25 of the sanitary napkin 20 are sealed by a heated element. The
heated element is essentially used to "iron" the longitudinal side
marg{ns in a configuration where the distal edges 25B of the side
margins 25 are in a (préferab1y curved) foreshortened state.
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are less device, such as a heated plate, a bar sealer, a spatula type
sealer, etc.

In other embodiments of this process, the longitudinal side
margins 25 can be sealed in a--eurved 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 margihs
25 can be used.

The effect of sealing the longitudinal side margins 25 in
such a manner 1is 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.

v

It is also within the scope of the présent invention for the
seal to be formed when the'longitudipa1 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 sanitafy
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 per1meter 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
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foll owi ng bagi g conponents: & firame 102, a curved form ng shoe 104 slidably
nount ed on t%fl+fﬂﬂEmiUé-~dT' 8 pair of plungers 106 and 108. The
conmponents o he apparatus 100 are exam ned in greater detail below The
curved form ng SROETUZ"5ervVeES as the ewddved form when the sanitary napkin
S nagedon tﬂe apparatus 100. The curved form ng shoe 104 is perferably
provided with a recessed center portion 110, urality of vacuum hol es
112, and a pair ‘tﬁsssF‘Fr"%n@"rfung“?“ns@Ft%"ei‘lﬁ gL"‘éS&‘H‘ >é|°ﬂfe’9“r?$‘°" to,
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on the curved 1:O&{ngﬁhﬁi$§f3cﬁpé&ture. (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 s1idab1y mounted on the
frame 102, and a pair of plungers 106 and 108. The components of
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 perferably 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
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 sanltary napkin. in place
during the sea11ng operation
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The p]ungers 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.

When the forming shoe 104 is between the plungers 106 and

108, the plungers are .activated so that they move inward (in the
cross machine direction) toward the forming shoe 104. The heated
sealing elements 120 seal the longitudinal side margins 25 of the
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 sadnitary
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



e 66 - The cU

% mﬁﬁﬂce 104 slides wth the untrimred

sani tary napkijn fhereon in tThe direction of the arrowin Fig. 16 between

t he plungers 10 a&ﬁAbEw%e pI ungers 106 and 108 perferably conprise
pneupmatic cylijnders 116 and 138} heated sealing el ements 120, strip heaters

122, and i ngul:

—=gferert= gounting bl ocks 124.

elenents 120 dreferably have pl gsma coated faces that wll

The

heat ed  seal i ng
conme into

contact with the sanitary napkin. Wien ke forming shoe 104 is between the

- plungers 106 and 108, the plungers are activated so that they nove inward
(in the cross machine direction) toward the_forning shoe 104. The heated
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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 dépends on the characteristics of
the other components of the sanitary napkin. For instance, if a

soft, thick; and flexible material is placed on the outside
surface of the foreshortened component, this could make the
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.
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(such as the topsewds 88)extensioneapherecaverysoropertiieso afhairtbesheetngs
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
.prdperties so that if the end regions 28 and 30 are pushed
downward to flatten the sanitary napkin during wear, after the
forces on the end regions are removed, the end regions will tend
to spring back up to their original. positions. As the product
recovers its shape during use it helps bring the pad in contact
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 a]ohg 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, thé 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 component.

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 completely bonding the topsheet 38 to
the backsheet 40. The differential stretching of the central
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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
sanitary napkin. '

The advantage of selectively tensioning portions of the
topsheet 38 is that it can be-used to create preferred types of
curvature. Stfetching 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 aveoid making the end regions of the
product tend to roll up. It also may be desirable for shaping the

sanitary napkiﬁ to the configuration 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, 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 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
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d {0 retract {This foreshortens the stretched conponent

du;es_EHNﬂiaﬂwga.y napkin to curve inward al ong the surface

] hepir est the foreshortened component. (It

ver, that the sanitary napkin m ght

Is farther away fromthe foreshortened
The direction of curvature & the sani tary napki n depends on

For

S
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| RERLACENENT BHEET . . . .
~surface of .thg* gehadiiddnponent, this could nake the sanitary napkin
curve inward a

| g tthat is farther away fromthe foreshortened
conponent. ) Fqr ﬁé@éﬁ%ﬁat eifollow ng description of this process wll
be described ijn terms of _one préferred enbodi nent of the process in which
t he topsheet 38 6“6??15?"i"'§‘e§"‘r"h'e*"C( nponent that is stretched and attached to
t he ot her conmpe tary nﬁﬁkin. The topsheet 38 material used
in this process “shoul'd have sone el ast i'ty. (That is,the topsheet materi al
shoul d be capabl e of extending and retracting.) The topsheet 38

material can’ cofri SempdRéht OF toMPoREALET iral Sx€kRs flieD @AY a&mvﬁacnﬁ@ferabl Y,
t he topsheet coqmsl SEre %gﬁl%‘ﬁt Qﬁanﬂ%fefﬁf)&e%u& 0[4”%811. f | I eschlybgd above.

The pernmanent curvat ur the sanitar tly%u:a
stretched to prov1de 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.

The stretched component(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 other than the backsheet
40. The on]y requirement for such other component(s) is that it
be stretched less than the stretched component.

Further, the components may be.joined togéther 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
located 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 example, 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 so]e]y 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.
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38fmaterial preferably

anounts of extension and Fecovery ploperti es.

has relatively
The topsheet 38
preferabl w not extend appreciably under the forces
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U.K. Patent Ap ication 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 thg name of Taylor, et al. on May 14, 1992

could be used in the construction of the sanitary napkin.

Elastic members (used in some sanitary pads to provide 3-D
shaping) may not be comfortable or perceived as comfortable by
consumers as well as creating gaps between the sanitary pad and
the 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 complexity to
manufacturing these types of pads.

By using the elastomeric properties of one of the compdnents
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
comfortab]y 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 stretching could be used
to create rugosities in the sanitary napkin, if desired. These
rugosities could be created in addition to
curvature.

instead of, or

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. ' '



t opsheet 38
the topsheet

orlglnal pos}

ing wear, after the forces on the end

gt appreci ably during wear), the extension of
£tte¢ sanitary napkin 20 to flatten out and | ose
shoul d have sufficient elastic recovery
egions 28 and 30 are pushed downward to

r ggi ons WAJ% tend to spring back up to their
v

tions. As ;Qg%groduct ers its shape during use it hel ps
bring the pad Tn contact wth the body. It is also inportant-that the

topsheet material be soff aNGrAsARE MakBodeDOUSRqEHRInd BAE oiftMo¥BI Nt ai NS
intimte contact wth the Enaerlﬁlnaiggngonﬁnks ughout use as wel |

topsheet 38 material may b g

0 .
N?PgHb its length in the

The

process of the present invention. - That is, all portions of the topsheet
38 may be stretched f{ae th@FP AFOURbted above, of the curving the sanitary

napkin 20 is by some suitable process which results in lengthening
one of th_% faces of.-the sanitary napkin 20.

This can, for examﬁ]e, be done by stretching the backsheet 40

of the sanitary napkin 20, or by..heating and stretching the
backsheet 40.

The stretching in such a process could be carried out on a
f1at pre-assembled sanitary napkin that is bonded at places other
than the longitudinal side margins. The pre-assembled sanitary
napkin could be placed in or against a curved form. The_backsheet
40 can be stretched for the 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 processes 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 processes that use
lengthening of components to create curvature.

The disclosures of all patents, patent applicafions (and any
patents which issue thereon, as well as any corresponding
published foreign patent applications), and publications mentioned



21 IO -2 t opsheet 38 material S _
differenti y stTet é he term"differentially stretched", as used-

her ei n, réﬁAUﬁ‘pQgces i n which sone portions of a conponent (such as
t he topsh are stretched Inore than other portions of the conponent. Fig.
19 shows t}a tefer+ed process of making the sanitary napkin 20, the
t opsheet s _stretched |ongitudinally nDre I n those portions that w Il

lie in the central regron 32 and in the Iohgltudlnal side regions 36 of
the conpletely assenbled sanitary napkin 20. This is done prior to

g??g![ g:flné 2?”?;] 98"5’5‘??{ OB qe%stgrﬁ tacbpﬁ latharkahealerél incdPforathd iy ent aI
- reference herein. It is expressly not admitted, however, that any
of the documents incorporated by reference herein teach or
disclose the present invention. It is also expressly not admitted
that any of the commercially available materials or products
described herein teach or disclose the present invention.

While particular embodiments of the present invention have
been illustrated and described, it would be obvious to those
skilled in the art that various other changes and modifications
can be made without departing from the spirit and scope of the
invention. 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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topsheet - 38 is that
Stretching the portion of the topsheet

the Iongitudinal si
greater curvatune i hé¥hs€ Jfealaling- a curved absorbent article comprising the

it can be used to c

steps of:

(a) providfng a curved surface;

(b)' providing the components for an absorbent article;

(c) placing the components of theé absorbent article on top
of one another on or against said curved surface to form
a pre-formed absorbent article;

(d) securing the components of said pre-formed absorbent
article while maintaining said pre-formed absorbent
article in a curved configuration.

The method of Claim 1 wherein said prg—formed absorbent
article has two longitudinal side margins, and the step (d)
comprises securing the components of said pre-formed
absorbent article along said longitudinal side margins.” ’

The method of Claim 1 wherein the pre-formed absorbent
article has a body surface, a garment surface, and a
longitudinal centerline, and the step (d) further comprises
bending said longitudinal side margins inward toward said
longitudinal centerline and said body surface prior to
sealing said longitudinal side margihs.

An apparatus for making a curved absorbent article, said
apparatus comprising: '

(a) a frame;

(b) a curved forming surface mounted on said frame wherein
the components for said absorbent article can be placed

- This Sheet Has Been Replac

[l

i

Il

I

onto said curved forming surface; and

)| side regions of the topsheet—i-s_achjeved by

LT e

Thi's reanes the tersion
1g..portions off the topsheet 38. The topsheet 38 is then

bonded to the backsheet 40 around the ré&hei nder of the perimeter of the
The advant age of sel ectively tensioning portions of the
preferred types of curvature.

. . re in the central region 32 and
side regions 36 of the sanitary napkin will produce
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5. A method of making'a curved absorbent article comprising the
steps of:

(a) providing the components for an absorbent article, said
components comprising at least a first component that is
elastically extensible, said first component comprising
a first portion and a second portion, and a second

~ component, each of said components having a pair of
opposed faces;

(b) placing the first and second cbmponents in a facing
relationship;

(C) stretching said first component so that said first

' portion pf said first component is stretched more than
said second portion;

(d) sécuring a portion of said first component to a portibn'
of said second component to form a pre-formed absorbent
article; and

(e) allowing said first componenf to retract to form a
curved absorbent article.

6. The method of Claim 5 wherein said first componenﬁ.has two
longitudinal -side margins, two end regions, and a central
region disposed between said end regions, and the step (c)
comprises stretching said central region and Tlongitudinal
side margins of said first component.

7. The method of Claim 5 wherein the step (c) is accomplished by

N

-stretching said entire first component, and the step (d)

comprises securing the components of said pre-formed

curvature to the sanitary napkln '20. I n other

_ it could be stretched nor e ér | ess. There are nunerous
alternative variations of al

"These i
such alternatives
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conponents t a can D&~
t he secondar
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ed can al so include, but are no
Vilrtual |y any ot her conponent sanltary
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that this -70 ot her conpo
' . Thus, the capillary cha‘nnel ﬁ4

curvature. . ==tdre==desi r ed dygectlon of curvature the
z-direction Iocatlon of the stretched conponent, as well as
characteristics, such as the flexibility of the adjacent
conponents nust be t absorbéntt artiehs iallengathon ohgitatimgdi siget i@gbanpprand to be
stretched. pre-formed absorbent article.
8. The method of Claim 5 wherein said elastically extensible
component comprises said topsheet.
9. The method of Claim 6 wherein said topsheet comprises a
formed film.
10. A method of making a curved absorbent article comprising the
steps of:

(a) providing the components for ah absorbent article, said
components comprising at least a first component, and a
second component that 1is “extensible, each of said
components having a pair of opposed faces;

(b) placing the first and second components in a facing
relationship;

(c) securing at least a portion of said first and -second”
components together to form a pre-formed absorbent
article having a secured portion and an unsecured
portion; '

(d) lengthening the portions of said second component in
said unsecured portion of said pre-formed absorbent -
article to form a pre-formed absorbent article into a
curved configuration; and

(e) securing the components in said ﬁnsecured portion of
said pre-formed absorbent article.

11. The method of Claim 10 wherein said first component comprises

a liquid pervious topsheet and said second component

comprises a liquid impervious backsheet, and step (b) further

comprises positioning an absorbent core between said fi(sf
and second components.
This Sheet Has Been Replac P
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The str et chelVraiBarbaiEOL@s] k he sanitary napkin mayw '
backsheet 40| a [ inet er s as descri bed above. .1

rnative
enbodi nent s, : 6 co fponent (s) can be joined lmﬂmm or
conmpenent s of hi ackdsheet 40. The only require h quﬂt her
is“that it be-strletched | ess than the stretched coftpohent.

conponent ('s)
Further, the , bg j oi ned together at |ocations other than
their perineters and stiTl "provide the Sanitary napkin 20 with curvature.
The conponents w 'l typically have to be joined at at |east two pl aces.
to inpart curvature to the sanitary napkin. These two pl aces shoul d be

| ect ed th t hey - | ted. ' t .
Thtersect ron  oft2-t ibe ssapd BRiGiAm 3 pRrEfCIe 3AF) cPAPriskl ipethg
alternative enbodi msaié, first eodpsensnd eempopentsaont A yeunvaskisurfacer tos
stretched does not haygtneR $adT¥ectii ompdrient.(Or

13. The method of Claim 12.-wherein said pre-formed absorbent
article has two end regions, a central region disposed
between said end regions, and a periphery which comprises a

- pair of longitudinal side margins, wherein the longitudinal
side margins comprise portions that lie within the central
region and portions that 1ie within the end regions, and the
step (c) comprises securing the first and second components
along the portions of the longitudinal side margins of said
pre-formed absorbent article that lie in the end regions of
the pre-formed absorbent article.

““‘—~————~____________
This Sheet Has
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| MEPLACEMENT SHERR o | |
portion of a . ds the full dinmensions of the sanitary napkin
to nearly thg fU|$§ﬂAQEQ§a pf the sanitary napkin. For example, the
conmponent® tha &-héd{ need conprise only a strip of material that
I s stretchedfahd.secured whi ¢h}provides the sanitary napkin with curvature.
Preferably, ¢onvent i orial” erastf{c strands are not used solely for this

pur pose for the—reasens—discussed above. The processes-described above
coul d be used to provide the sanitary napkin with lateral curvature.

This lateral -curvature could be instead7®f, or in addition to, the

| ongi tudi nal curvature provided by the process descri bed above. -71

ABSTRACT
METHOD OF MAKING CURVED, SHAPED ABSORBENT ARTICLE

A method of making a curved absorbent articles, such as a sanitary napkiﬁ is provided.

" In one embodiment, the method comprises placing the components of the absorbent article on
a curved surface and securing the components while they are in a curved conﬁgﬁration. In
another embodiment, the absorbent article is curved by stretching an elastically extensible
component 6f the absorbent article and securing the extensible component to another cdm;ionent
while the extensible component is extended, then allowing the extended component to retract.

The absorbent article is, thus, curved without the use of separate elastic strands.

FIGURE 1



st RIERLA W:;”;E j‘sone of the techniques described in P& U. K. Patent
{cption 2 168 253A published in the nanme of Baird, et al. on June 16,
1986 qnd;j&A!UGSp%’ate t Application Serial No. 07/882,738 filed in the nane
ylor, et al. o y 14, 1992 could be used in the construction of the
a s sti ¢ menbers (used in sone sanitary pads to provide 3-D
shapl{ng) may not be confortable or perceived as confortable by consuners as
S creatl ng gaps between'the saﬁ(ﬁary pad and the wearer's body which
can provide opportunities for nmenses fluid | eakage. In addition to the
consuner drawbacks of separate_elastic nenbers, these materials add cost
and conplexity to na@gfacturing-th%se types of pads. By usiﬁg-the
el astoneric properties sf T®e-0fg t he. conponents of thé’iggd ent article,

al nost any absor ber@4-aryigle \whi ch T®nade today can beafade using this

technique. It is beligxeithats _ _
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ideally fits AR
absorbent- art§ cf” absgé

snoot h, curved absorbent article which

nore cl osely and nore confortably than fl at
rbantj articles that rely on elastic menber s
sofkent articles that fit the wearer's body -

enbodi nent s,
"~ the sanitary okln |fzékéﬂaami These rugosities could be created instead
of, or in additron to curvature. In still other enbodinments.(or all the
processes described herein), the sanitary napkin 20 could al so be provided
with optional elastics. These elastics could be applied in any manner known
in the art. '
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-72- D. Altern "f:.'" YL ggggﬂéngthening One of More Conponents of the
Sanitary Napki JT5 s T ““’“, not ed above, of the curving the sanitary
napkin 20 is by ¥ gﬁ??ﬁ e process which results in | engthening one of

t he f.aces of thels ry napk ni 20. This can, for exanple, be done by
stretching the}bd +46—of= t he sanitary napkln 20, . or by heating and
stretching the backsheet 40. The stretchigg¢in such a process coul d be
carried out on} erassenbl ed sanitary napkin that is bonded at

pl aces ot her than t he | ongi tudi nal side margins. The pre-assenbl ed
sanitary napkin could be placed in or against a curved form The backsheet

82,84

36

Fig. 6



40 can be str
configuration
sone other
napki:n are

jvi e .
1. tHe re-assenbled sanitary napkin to assune the
h gﬁé%g éoqnﬁ The | ongitudinal side margins (or
4 8 tions) of the pre-assenbled sanitary
S the pre-assenbl ed sanitary napkin is in
a curved confi ggr result in a sanitary napkin that is
curved i nward al 8. In alsyernati ve enbodi nents, sone-
conponent or conponents ot her than the backsheet (or in addition to the
backsheet 40) could be extended. The general  principles discussed
above rel ating to alternative vari ations of the - above
processes such as foreshorteni ng conponents of the sanitary napkin to
create curvature (e.g-+"Using the {®chnique to create cross dir Hjon
curvat ure) can‘aLdebe applied to alter%g?TVE-processes t hat us :
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Fr-cat-ons (an any patents which issue thereon, as

well as “any ijcdrr gi giblished forei gn patent applications), and
publ iccati ons njntioﬂedﬁu 1?‘%-;t roughout this patent application are
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been il | usgra _-___i T 'h}d, it would be obvious to those skilled in the
art that vaREOLS\aTTBTL 1 ges and nodifications can be made wi t hout
departing firq scope of the invention. It is therefore
intend&d td nded clainms all such changes and nodifications.
that are w t hi s i.nvention. -74 - A nethod of making a
curved abswﬂ _ ising the stgng of: (a) provi di ng the
conmponents § rhent-article; (b) pl aci ng the conponents of the
absorbent artrcle on. top of one another the method being characterized in
~that it further conprises the steps of

38—,

Fig. 12



(c) provi di f&ExLAY £ - (d) pl aci ng sai d conponents on or

agai nst said Ved‘surface t orma pre-fornmed absorbent article; (e)
securing the dorpofA&AUGA¥9GE aild jpre-formed absorbent article while '
mai nt.aini ng sdi ¢ pre-forned a%s rbent article in a curved configuration. 2.
The nethod of {d = aid pre-formed absorbent article has two

| ongi tudi nal- 9 de nargins, and tihe step (e} ﬁonprlses securing the
conponents of—sard_ pre-torned absorbent é ticle along said |ongitudinal
side margins. 3. The nethod- of Claim 1 wherein the pre-forned
absorbent article has a body surface, a garnent surface, and a | ongitudi nal
centerline, and the step (e) further conprises bending said | ongitudinal

side margins inward toward said | ongitudjnal centerline and said body
surface prior to ' et X %

66 B e
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RPN FEL ST QAR ponents for an absorbent article, said

conponents coppeEtEREtafV-Ea5T "4 first conponent that is elastically

extensi ble, sqiq first %gﬁgn {| comprising a first portion and a second
ng t

port isoge.~and q ecﬁﬁbﬁu each of said conponents having a pair of
li rst and second conponents in a facing

opposed faces;} (fb) placin
rel ati onshi p; O TOC characterigqq in that it further conprises
the steps of: ¥(c et chipg—gaid first conponent so that said

~first .portion of saird first conmponent is stretched nore than said second

portion; (d) securing a portion of said first conponent to a portion

106 /////100

Fig. 16



i P !lxw :
of said second colppaéht=ta-+ofrmma pre-forned absorbent article; and (e)
allowing said firsgt cagg%gﬁg 959 Fefract to forma curved absorbent
article’ 6. The i mgt I i} 54 wherein . said first conponent has two
| ongi tudnal side gl ns W egions, and a central region disposed
bet ween sai d end riegions, and the s§ep (c) conprises stretching said
central region anc e Fra—stde margi g f said first conponent. 7.
The nethod of Claimb5 wherein the step (c) I's acconplished by stretching
said entire first conmponent, and the step (d) conprises secur.i ng
the conponents of said pre-forned

104~ _

Fig. 18



o tie-Longi t udi nal side margins of said
E . SHEET| The method of Claim5 wherein said
el astitakly exteps b@ € cpnprises said topsheet. 9. . The nethod
. of CGFéMm 6 wher ¢ Uﬁmpmge t { conprises a forned film 10. A method
of making a curVed=ahsorbent artfiqle conprising the steps of: (a) providing
t he conponents flor an abs afticle, said conponents conprising at
. least . -a first cofposesn and_a sefondgeyponent that is extensible, each of
sai d conponents having a palr or—opposed faces; (b) placing the first and
second conponents in a facing rel ationshi p;
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(c) securi tion of said first and second conponentf@sgy-g =
toget rer jma Ijmauﬂﬂmbd absorbent ~article having a secured portion
andan un ceay ;«5ai d nethod being characterized in that it
further conprises the steps of: (d). lygngt heni ng the portions of said second
conponent in said unsecured portion of said pre-formed absorbent article to

forma preh;ormed absorbent article into a curved configuration; and (e)
securing the Cm tot ndkingtd ELirveth Sissorticht BRicld sinpifsingathe stepe-of:or med
absorbent article. [H%? Thenarret hod of C aim 10 mhée?eirﬁasai dpfi rst conponent
conprises a liquid pervious topsheet and said

) . second conponent
conprises a |id@ald inmddiog Siscaspransntsder anakposhens aftidie: f ur t her ™

(b) placing the components of the absorbent article on top of one
another

the method being characterized in that it further comprises the steps of

(c) providing a curved surface;

(d) placing said components on or against said curved surface to
form a pre-formed absorbent article;

(e) securing the components of said pre-formed absorbent article

while maintaining said pre-formed absorbent article in a curved
configuration.

2. The method of Claim 1 wherein said pre-formed absorbent
article has two longitudinal side margins, and the step (e)
comprises securing the components of said pre-formed
absorbent article along said longitudinal side margins.

3. The method of Claim 1 wherein the pre-formed absorbent
article has a body surface, a garment surface, and a
longitudinal centerline, and the step (e) further comprises
bending said longitudinal side margins inward toward said
longitudinal centerline and said body surface prior to
sealing said longitudinal side margins.

4. An apparatus for making a curv_ed absorbent article, -'said
apparatus comprising:

(a) a frame;
(b) a curved forming surface mounted on said frame wherein

the components for said absorbent article can be placed
onto said curved forming surface; and
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(c) a means for sealing said components for said absorbent
article when said components are in a curved
configuration.

5. A method of making a curved absorbent article comprising the
steps of:

(a) providing the components for an absorbent article, said
components comprising at least a first component that is
elastically extensible, said first component comprising
a first portion and a second portion, and a second

component, each of said components having a pair of
opposed faces; '

(b) placing the first and second components in a facing
relationship;

said method being characterized in that it further
comprises the steps of?
(c) stretching said first component so that said first

portion of said first component is stretched more than
said second portion;

(d) securing a portion of said first component to a portion

of said second component to form a pre-formed absorbent
article; and

(e) allowing said first component to retract to form a
curved absorbent article.

6. The method of Claim 5 wherein said first component has two
longitudinal side margins, _two end regions, and ﬁ central
region disposed between said end regions, and the step (c)
comprises stretching said central region and longitudinal
side margins of said first component.

7.  The method of Claim 5 wheréin the step (c) is accomp1{shed by
stretching said -entire first component, and the step (d)
" comprises securing the components of said pre-formed
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absorbent article along the longitudinal side margins of said
pre-formed absorbent article.

8. The method of Claim 5 wherein said elastically extensible
component comprises said topsheet.

9.  The method of Claim 6 wherein said topsheet comprises a
formed film.

10. A method of making a curved absorbent article comprising the
steps of:

(a) providing the components for an absorbent article, said
components comprising at least a first component, and a
second component that 1is extensible, each of said
components having a pair of opposed faces;

(b) placing the first and second components in a facing
relationship;

(c) securing at least a portion of said first and -second
components together to form a pre-formed absorbent

article having a secured portion and an unsecured
portion;

said method being characterized in that it further

comprises the steps of:

(d) 1lengthéning the portions of said second component in
said unsecured portion of said pre-formed absorbent

article to form a pre-formed absorbent article into a
curved configuration; and

(e) securing the components in said unsecured portion of
said pre-formed absorbent article.

11. The method of Claim 10 wherein said first component comprises
a 1liquid pervious topsheet and said second component
comprises a liquid impervious backsheet, and step (b) further

comprises positioning an absorbent core between said first
‘and second components.
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