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I NVENTI ON - The present invention relates to absorbent articles,

especi ally cataneni al articles such as sanitary napkins. Mre

particularly, this invention is directed to a - sani tary napki n having

a braided wi cking structure. BACKGROUND OF THE

| NVENTI ON A Wi deABSORBENTARIYOEE HXVING Uct ur es for

di sposabl e absorbent articles ) y fluids are known
in the art. Commerci al absorbeH?ﬁgphﬁbvggKpﬂéﬁhégﬁgraﬁg di apers, adult

i nconti nence products, catanenials and bandages. Di sposabl e products

of this type conprise conponents for receiving, absorbing and retaining
fluids. Typical ly, such artlcles |nclude aliquid perneable t opsheet,
an absorbent core and a el O BE 1)

-One of the nain objectives in developlng absorbent articles is to utilize

t he entire capaci absorbent article, gener. roducts of
the type descri bedalmn e\éggo\%e R gaft?syt%llag’ r#; @n'FPE{uFfP'Sc‘gt‘bc?g PRMEdabn
t he topsheet i rarticlesisuchy lasusamatyt rapkins. More ﬁmaéari,yuahs snventioru isediregtedatoad | y

have a | ength ﬁ@@ﬁfﬁ | ults in | i qui ds
reachi ng the Itgngl t'udi'na vin %Hr gée&sj&’%#l y&rﬁ ge(s)r bent article before the
end regi ons of the absorbent article are fully utilized. Wen |iquids
reach the | ongitudinal BACGKGROIENDOOF THE BYENITEON article, this

i ncreases the chance for |eakage fromthe si des of the product,

despite avail abl e absorbent capacity. in the end regi ons of the
absorbent article. A wide variety of types aftstruptases, fomdisposblle absorbdnt artickes haedtcheen

made to direct cbijgs fbb ﬂﬁfdseﬁi'b'q&bﬁvg in the arl." @hﬁ&&ﬁﬁ?ﬁsof% ngrahicle?% §& of

t he absorbent capac ent article. ese

efforts have ué@ae%%%ﬂtﬂwmﬁgrqﬂweqﬁmw Mrbaaéasaﬁsgrsswle products
nmeans. Sone. of ofURl t§pé Roinpride ComMPoentsO st feBeiling, ablaristig afid Eréfainidps flufis ued

Jul'y Typically, such articles include a liquid permeable topsheet, an absorbent core and a
liquid impermeable backsheet.

One of the main objectives in developing absorbent articles is to utilize the
entire capacity of the absorbent article. In general, products of the type described
above typically distribute liquids deposited on the topsheet in a circular pattern.
Since such structures generally have a length that exceeds their width, this results in
liquids reaching the longitudinal side edges of the absorbent article before the end

" regions of the absorbent article are fully utilized. When liquids reach the longitudinal
side edges of the absorbent article, this increases the chance for leakage from the
sides of the product, despite available absorbent capacity in the end regions of the
absorbent article.

In the past, a number of efforts have been made to direct the flow of exudates
in an attempt to utilize more of the absorbent capacity of an absorbent article. A
number of these efforts have used absorbent means or densification of absorbent
means. Some of such efforts are described in U.S. Patent 4,678,453 issued July
7,1987 to Holtman and U.S. Patent 4,624,666 issued November 25, 1986 to
DeRossett, et al. Absorbent articles which use absorbent means to direct exudate
flow, however, are typically subject to the disadvantage that the absorbent means will
tend to become saturated which interferes with its liquid directing capabilities.
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Fitzgerald tanpon 1Is . oph [ Ves  as nary Sor bent
conponent of eXpResiYeaf@foHse meiisposable pbsorbant articlpwt eRherefivesncthe r searshefornot
di scl ose a saftmativy sdhtRKi fapkins RasSdontifmied! € f or i mproving the
utilization of the entire capacity of a sanitary napkin. -
Still other types of absorbent structures are known in the art. For example,
}J.S. Patent 4,361,151 issued to Fitzgerald discloses a tampon formed from braided
slivers of absorbent material. The braided structure in the Fitzgerald tampon is
hydrophilic and serves as the primary absorbent component of the tampon. The
Fitzgerald patent, however, does not disclose a sanitary napkin or a structure for
improving the utilization of the entire capacity of a sanitary napkin.

Thus, a need exists for a sanitary napkin having an alternative type of liquid
distribution mechanism for directing liquids to better utilize the entire capacity of the
sanitary napkin, and particularly to one that does not use an absorbent mechanism for
liquid distribution.

It is, therefore, an object of the present invention to provide disposable
absorbent articles that have an improved mechanism for distributing the exudates

throughout the absorbent core of the article.

It is another object of the present invention to provide absorbent articles that

-
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I NVENTI ON - conjunction, wﬂhﬁeﬁé&'ﬁfﬁiﬁyﬁé‘ﬁﬁ%ﬁégn provides an absorbent
article, such as "a sanitary napkin aving a braided w cking
structure. The sanitary napk| n has a body side, a garnent

side, a longitudinal centerli n§UMMARY OF THE INVENTION

The present invention provides an absorbent article, such as a sanitary napkin
having a braided wicking structure.

The sanitary napkin has a body side, a garment side, a iongitudinal centerline,
and a transverse centerline. The sanitary napkin comprises a liquid pervious
topsheet a lxquxd impervious backsheet joined to the topsheet, an absorbent core, and
at least one braided wicking structure positioned between the topsheet and
backsheet. The braided wicking structure is preferably substantially non-absorbent
(i.e., it does not absorb and permanently retain liquids) and transports liquids along
its length and empties such liquids into the absorbent core.

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 drawings
in which:

' -Figufe_ 1 is a plan view (partially cut away) of a preferred sanitary napkin
according to the present invention.

Figure 2 is a cross section of the sanitary napkin shown in Figure 1 taken along
' line 2-2. |
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t opsheet, an absorbent core, and at | east one braided w cking :
structure positioned between the topsheet and backsheet. The brai ded
W cking structure is preferably substantially non-absorbent (i.e., it

does not absorb and permanently retain Iiquids) and transports |iquids
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Figure 3 is a crqQss section taken froman angle simlar to that of Figure 2
showi ng a sanit a%f}g‘ﬁﬁﬁlsna FERFS1iEFHonali yey ‘?/G%%W@edsf"l'qfﬂlguft&cufrﬁ haying 2

al ternati ve "Figure 8"arossssgetional configuration. Figure 4 is a perspective
view of a portion of a conventional braided structure.

Figure 5 is a perspective view of a portion of a flat braided structure.

DETAILED DESCRIPTION OF THE INVENTION

1. General Characteristics of the Absorbent Article.

A preferred embodiment of the disposable absorbent article of the present
-invention is the sanitary napkin 20, shown in Figures l_aﬁc_l- 2. It should be
understood that the present invention is not limited to sanitary napkins having the
specific 'conﬁguratxtons shown in the drawings. The present invention is also
applicable to other feminine hygiene or catamenial pads such as pantiliners, or other
absorbent articles such as diapers, incontinence pads, and the like. |

The sanitary napkin 20 shown in Figures 1 and 2 has two surfaces, a body-
contacting surface or "body surface” 20A and a garment surface 20B. The sanitary
napkin 20 is shown in Figure 1 as viewed from its body surface 20A. The body

surface 20A is intended to be worn adjacent to the body of the wearer while the
garment surface 20B (shown in Fig. 2) is on the dpposite side and is intended to be
placed adjaceht to the wearer's undergarments when the sanitary napkin 20 is worn.

The sanitary napkin 20 has two centerlines, a longitudinal centerline, L, and a
transverse centerline, T. The term “longitudinal”, as used herein, refers to a line, axis
or direction in the plane of the sanitary napkin 20 that is generally aliQned with (e.g.,
approximately parallel to) a vertical plane which bisects a standing wearer into left
and right body halves when the sanitary napkin 20 is worn. The terms "transverse”
or "lateral" as used herein, a.re interchangeable, and refer to a line, axis or direction
which lies within the plane of the sanitary napkin 20 that is generally perpendicular to
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wicking structures 44. The sanitary napkin 20 can also be provided with one or more
additional layers or components. These may include a wicking layer or secondary
topsheet. The wicking layer or secondary topsheet can be either an integral part of
the topsheet or a separate component positioned between the topsheet and absorbent
core. The sanitary napkin 20 may also include at least one panty fastener, such as
panty fastening adhesive strips 50 (shown in Figs. 2 and 3). An optional release
paper 52 may cover the adhesive strips 50. The release paper 52 keeps the adhesives
50 from sticking to surfaces other than the crotch portion of the undergarment prior
to use of the sanitary napkin 20. These individual components of the sanitary napkin

will now be looked at in greater detail.

2. The Individual Components of the Sanitary Napkin.

A.  The Topshest.

The topsheet 38, as shown in Figures.l and 2, is the éomponent which is
intended to be oriented towards and contact the body of the wearer, and to initially
receive bodily discharges.

The topsheet 38 is liquid pervious and should be flexible and non-irritating to
the skin. As used herein the term "flexible" refers to materials which are compliant
and readily conform to the shape of the body or respond by easily deforming in the



t he | ongi tudi nal direction. Figure 1 also shows that the

~ sanitar woRpiessd 20 has a periphery 26 which is eféﬂgggsmﬁ;‘he out er
edges of the sanitary napkin 20 in which the Iongltudlna edges (or
'side edges"”) are designated 22 and the end edges (or "ends") are

"desi gnated 24. The sanitary napkih has two end regions, which are
designated first end region 28 and second end regi on 30. A central
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I ncl ude a w cking, | a or ‘secqpdar eet . The w cki.ng | ayer or
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Component s EH%%I&@'&RL@\LX l%@rﬁlﬁ'&mbl Eoréﬂt('jnaﬁural an hetldbﬁberThe Topsheet

The t opshee ures e conponent which is
i ntended to be oriented towards and contact the body of the wearer, and to

Al Ly i o ERtReD Oishiet S5 COAPARS -an spertured formed GrNCAbBRFEES! S
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Skin. As usAOTTEh Blms areebretsried- far SpF ORshePt Pecalse Hheypare, Renyidus, R bdy

conpliant  exudatesager e«miabsprheon fand rif propethe apdmpeﬂ hdvetmeedbmiﬂyteodencye swond by
easi |y def orgfbRGiguldstH Pass back through and rewet the wearer's skin. Thus, the surface of

the formed film which is in contact ‘with the body remams dry, thereby reducmg body

soiling and creating a more comfortable feel for the wearer.

Suitable formed films are described in U.S. Paten_t 3,929,135 issued to
Thompson on December 30, 1975; U.S. Paiént 4,324,246 issued to Mullane, et al. on
April 13, 1982; U.S. Patent 4,342,314 issued to Radel, et al. on August 3, 1982; U S. |
Patent 4,463,045 issued to Ahr, et al. onJuly 31, 1984; U.S. Patent 4,629,643 issued
to Curro, et al. on December 16, 1986; and U.S. 5,006,394 issued to Baird on April
9, 1991. The preferred topsheet for the present invention is the formed film

- described in one or more of the above patents and marketed on sanitary napkins by
The Procter & Gamble Company as "DRI-WEAVE".

In a preferred embodiment, the topsheet 38 is hydrophilic so that liquids will
transfer through the topsheet 38 faster than if it was not hydrophilic. This will
diminish the likelihood that body exudates will flow off the topsh__eet'rather than being
absorbed by the abéor_bent core. Such fopsheets (as well as fibrous topsheets) can be
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stri ket hrough and | ow rewet characteristics, permtting bodily _
di scharges to rapidly penetrate the - t hi ckness..of the topsheet 38 and
nove into the absorbent core 42, but not fTow back t hrough the

t opsheet 38 to the skin of ;the wearer. Preferably, the topsheet 38 is not
noi sy, -to proviredertddydrephitioby meatingahem avithrsurfa¢iants. o fsitebiet m&Bodsuflabplying
sanitary, cleagctants ark haNs SpALds 8955981 LPHE 6 Bl ply
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A suitabl e topsheet 38 nay be nmanufactured froma w de range of materials
such as woven and nonwg/en ThetAbsbresit Carel yneric material s such as-

apertured formed thernoplastic filnms, apertured plastic filnms, and
hydr of ormed t her nopl astic films; porous foans; reticul ated foans;
reticul ated thernoplastic fil 1) Geeeralopl astic scrims; or conposites

of any of the foregoing types of materials. Suitable woven and
nonwoven material s ﬁg{'p e conprised, of natrgral fibers wood or, cotton

(.e.q. )
fibers), synt oFhen Fare(42. i§ an 49s0rheRt means whishdis sepaRle ot Jhsorbivet er |
pol ypr f)pyl Sne, and retaining ligoidy etdhydsevaginkl fheids Je.@r m‘é]l:xsw) and_othbr badyi exudares.
natural and sy Lfidbers. e
conprises an a%é?ﬁé‘?gdgﬁcﬁ%mzdmfil%n%he bse°rr %‘rtecﬁréoafh% ?go%rdréﬁg\??‘%h% %r%gem
preferred for surfaceciideradges, Bedendsedgehey are pervious to body
exudat es, yet non-absorbent, and if properly apertured have a reduced

tendency to alJow liquids tg pass back_t hrough and rewet fhe wegrer's
skin. Thus, the surﬂegﬁsﬂbeﬂt core 42, ariﬁmuwmw & WgRVATIFOL B RS AT ¢
t he bOd?/Tf rerraib.ﬁlﬁ:pfds" gei.g.]g Fettaniil ; af, @dl; inogrghasslydog bone, a§jinrm 'ét@c,aétd.)(hhd!&‘td%nﬂlg a
nore conforta e . gt itable fo i L,ns
are descri bed !’VﬁdeUYagetyng gﬂ)‘fﬁ?%%ﬁtﬂa .sugcampgrﬂy used s“rg%ﬁpa‘gyo%ﬁls enber
30, 1975; U.S. othar shsorbéntaticlesié i ssued to Mullane, et al. on Apri-l

13, 1982; U. S. Patent 4,342,314 issued to Radel, et al. on August 3, 1982,

u. S _ Patent 4,463,045 jssued to Ahr, et al. op Jyly 31, 1984; U. S
Pat ent 4, 629, 643 . Suable matertals, r e absorbent Gore 4% inelide kv ot e ¢0in
U.S. 5,006, 394comminatkdt woddiptlp, ahiohpisi generally refBrredl 89 s airfelte creped eeliubsbe
t opsheet for t S i iop.J f I km. ) ﬂ@? i I n
one or nore of G’?ﬂéﬁgbg%ep%@ﬁ{ng Q#&gnﬁét %‘ﬂﬁs%arllilﬁ?lg?tfls’ns E> | n'é gfgleqs’
The Procter & Gpetiblly polymens fibers,' Brh-asrerimped polyester fibers; meltblown polymensr ed
enbodi ment, t hichingNEsTormd Scemidhly! ' tiftBhdd) Mmcididd"8é chdsuiihktd ¥éllulosic fibers;
transfer throug@ th“aato sheet 38 ; asteﬂ tr\an IeI‘ |E was not er)l(é/d.rophl I C.
This will ers have intra-fiber capillary channels preterably on their exterior "surfaces
(capillary channel fibers); peat moss; absorbent foams; absorbent sponges;
superabsorbent hydrogel-forminig polymeric =gelling agents; or any equivalent
materials, combinations, or mixtures of these materials.

Suitable cross-linked cellulose fibers are described in greater detail in U.S.
Patent 5,217,445 issued to Young, et al. on June 8, 1993. Suitable capillary channel
fibers are described in U.S. Patent 5,200,248 issued to Thompson, et al. on April 6,
1993. Suitable foam materials are described in U.S. Patent 5,147,345 issued to
Young, et al. on September 15, 1992 and in U.S. Patents 5,260,345 and 5,268,224
issued to DesMarais, et al. on November 9, 1993 and December 7, 1993,
respectively. |

Polymeric gelling agents are particularly preferred absorbent materials for use
“in the absorbent core 42. Polymeric gelling agents are those materials which, upon
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.Acquisition Zones", issued to Alemany et al. on May 30, 1989; U.S. Patents

Web" issued to Laursen, et al. February 3, 1987; U.S. Patent 4,834,735 entitled "High
Density Absorbent Members Having Lower Density and Lower Basis Weight

4,950,264 and 5,009,653 entitled "Thin, Flexible Sanitary Napkin" issued to Osborn
on August 21, 1990 and April 23, 1991; European Patent Application No: 0 198 683,
published October 22, 1986 in the name of Duenk, et al; and in U.S. Patent
Application Serial No. 07/810,774 and its continuation-in-part, Serial No.
07/944,764 both entitled "Absorbent Article Having Fused Layers" filed in the name
of Cree, et al. on December 17, 1991 and September 14, 1992, respectively (PCT
Patent Publication No. WO 93/11725), which have now been combined in U.S.

* Patent Applicatiori Serial No. 08/239,084 filed May 6, 1994.

The configuration and construction of the absorbent core 42 may be varied in
different embodiments. For example, the absorbent core may have:  varying caliper
zones (e.g., the core may be profiled so as to be thicker in the center); hydrophilic
gradients; supe‘rabsorbent gradients, or lower density and lower average basis weight
acquisition zones; or it may comprise one or more layers or structures. The total
absorbent capacity of the absorbent core 42 should, however, be ¢ompatible with the
design Ioadin'g 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. i "
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Sani tary Napkilayers.ssued to Gsborn on August 21, 1990 and April 23,
1991; European Patent Application No. 0 198 683, publ i shed Cct ober
22, 1986 in the nane of Duenk, et al.; and in U S. Patent

Application Serial No.CO7/ TheBackshestd its continuation-in-part, Serial No.
07/ 944,764 both entitled "Absorbent Article Having Fused Layers" fi I ed in

t he nane of Cree, et al. on Decepber 17, 1991 and Sept enber,
1992, respectively ‘{tpc’q’acksheet 40 prevents the exudates absorbed and contained in the

absorbent core 42 from wetting articles which contact the sanitary napkin 20 such as
the wearer's pants, pajamas and undergarments. The backsheet 40 is impervious to
liquids (e.g., menses and/or urine). The backsheet 40 is preferably manufactured
from a thin plastic film, although other flexible liquid impervious materials may also
be used.

The backsheet 40 may comprise a woven or nonwoven material, polymeric
films such as thermoplastic films of polyethylene or polypropylene, or composite
materials such as a film-coated nonwoven material. Preferably, the backsheet 40 is a
polyethylene film having a thickness of from about 0.012 mm (0.5 mil) to about
0.051 mm (2.0 mils). Exemplary polyethylene films are manufactured by Clopay
Corporation of Cincinnati, Ohio, under the designation P18-0401 and by Tredegir
Film Products of Terre Haute, Indiana, under the designation XP-39385.

The backsheet 40 is preferably embossed and/or matte finished to provide a
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y the present invention comprise three or more strands, and typically about five or six

strands of material. The braiding can be used to form a tape, cord, string, or twine-
like structure. In the present invention, the strands of material 54 that are braided to
form the braided wicking structures preferably comprise a sliver or tow comprised of
many individual fibers 56. The slivers or tows are each twisted to form the strands
54 that will be incorporated into the braided structure 44. The slivers or tows can be
comprised of any suitable. nurhber of fibers and fh_ziy be of any suitable size. In
pre'ferréd embodiments, the individual fibers pfefer'ably have a denier per fiber of
between about 1 and about 3,' and the slivers or tows comprise several hundred
individual fibers 56 (for example, around 400 fibers) and have a total denier of
between about 100 to about 2,500.

The strands of material 54 forming the braided structure (and, thu'_s the overall
braided structure 44) can be either hydrophobic, or hydrophilic. Hydrophobic
materials are suitable for use in the braided wicking structure 44 since liquids are

_ transported thrbugh the spaces between the strands 54. Altematii/ely, some of the
strands 54 can be hydrophobic and some of the strands can be hydrophilic (in which
case the braided structure 44 would be partiélly hjdrophobic' and partially
hydrophilic). The strands 54 comprising the braided structure 44 can all be made of a
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natural or synthetic materials. In preferred embodiments, the strands 54 comprise

polypropylene fibers.

_ The fibers 56 and the strands 54 comprising the braided structure 44 are both
- preferably arranged in a continuous mode between the ends of the braided structure
44. The fibers and strands of the braided structure 44 should be aligned close enough
together to form Wicking channels. The strands 54 forming the braided structure 44
can have any suitable cross-sectional shape. Suitable cross-sectional shapes include,
but are not limited to circular, oval, square, flat, triangular, irregular, etc. The
strands. 54 comprising the braided structure can all have the same cross-sectional
shape, or they can'have different cross-sectional shapes.

The braided structure 44 has a length and a width. The length of the braided
structure 44 can vary according to the prodﬁct needs and design. The length of the
braided structure 44 preferably ranges from between about 1 inch (about 2.5 cm) to
the length of the sanitary napkin (or other absorbent article). The radius of the
braided structure 44 is the dimension, R, from the central axis, A, of the braided
structure to the side wall of the braided structure (that is, 1/2 the actual width, W, of
the braided structure). The radius, R, of the braided structure 44 typically ranges
from about 0.05 inch (about 0.13 cm) to about 1 inch (about 2.5 cm), and preferably
ranges from about 0.1 inch (about 0.3 cm) to about 0.5 inch (about 1.3 cm). The
actual width, W, thus, preferably ranges from about 1/4 inch to 1 inch (about 0.6 cm



brai ded structures shown in Figures 1 and 2 have a tubular cross-section
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conpri si ng t kperddhidathe Striidiglesr € 44 can all be nade of a WD 96/ 00550
PCT/ US95/ 0777 _ single material, or they can conprise different
materi al s. The fibers 56 conprising the strands 54 are
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structures with the absorbent core 42, in order to eﬁicxently transfer liquids to the absorbent
core 42. - This can be achieved by a number of suitable mechanisms. These include,
but are not limited to maintaining the braided structure 44 in contact with the
adjacent components, such as the absorbent core as by tensional forces, or by
bonding it to these other cbmponents of the sanitary napkin by adPesives, and the
like. A detailed description of suitable adhesives for this purpose and adhesive
application configurations are found in the patent publications incorporated by
reference herein. '

The braided wicking structure 44 preferably functions as follows when it is
-positioned undérneath the absorbent core. Liquid exudates will typically be
deposited in a central region of the absorbent core 42. Some of the liquids deposited

~on the absorbent core 42 will be absorbed by the core. Other liquids will pass
through the absorbent core 42 where they will contact the braided wicking structure
44. These liquids will be transported by the braided wicking structure 44 to portions
of the absorbent core which have additional capacity. Cores typiCally exhibit high
suctional forces which tend to draw away liquids from the braided structure 44 for
ultimate storage and this results in the liquids distributed by the braided structure 44
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axis, A of the,kal > : ] ; ' o] s giped
structure (t ha? uﬁé@ (‘:}Lt?ge '?t ﬁgd%c%rﬁgf#&m}ﬂ’%ﬁ?ﬁ \%%?gbéwg& %gs.bfr[-‘h% g@él@ A
structure). Théraided saictuce totranspart liquids berween steangs allops t*wrtegqq SPrUCHIGS, £
fr o][n abg:Jt 0. OFundtieh iimbﬁ]!yt t® - chpiligry) gﬁaﬁnﬂbﬁ%&rs Jvith edpatdr e Uhe Zicﬁi&l@icld%@g
preferably r.an r Q ou Claine aha : . 0,.abo .

I nch (about 1. P f%?ﬁ‘.‘“%ﬁihe brm@eé‘stg%%tbrgl ]Wagisht,hg\)@c 8"0%5'&'(%% gﬁeaqfs%d#é%%"es
from about 1/ 4 theredlativelylfixedcipaging between ghe: strands, rathaOthxay o0S@0e spacing that

PCT/ US95/ 07774 could b ject to, chan d ch as th illary spaces betweén the
to about 2.5 cco'.'l Ifestuﬁjg?eoics er'c‘ant gﬁssc%%’ sgra?s egcaFru'Zt Hree h 8

i ndi vi dual br aift3ee in 2 nonwoven fabric gréatt,ed fibsrs. Jhisiaflews infeasy ag@ﬁ%tac%}iqiqig} ent

Sl zes. of liquids, and for the transportation of liquids under pressure, such as the pressures
associated with the weight of the wearer's body and other forces exerted on the
‘sanitary napkin during wear. Thus, while wicking structures in the form of webs or
batts of fibers are"able to transport volume of liquids in the range of 0.01 to 0.045
cc/second when they are not subjected to pressure, their wicking ability decreases
dramatically when placed under such pressures. The braided wicking structure used
in the present invention, on the other hand, can still transport such quantities of
liquids (e.g., 0.033 grams/second) when under pressures as great as 1 psi (such as
those applied by an adult's body). '

et

The braided structure pfovi'des still other advantages for transporting liquids.
The braided structure can transport liquids between like materials, or it can transport
liquids from one type of material to another. In addition, it is believed that the
braided structures described herein are capable of transporting liquids having a range
of viscosities. These braided structures are particularly suitable for transporting



The brai ded wi cki ng conponent 44 can be forned of a single braided

st ruct uwe %smossal ti pl e brai ded structures (e.g., nultipl eequesdbiehabr ai ded.
structures such as those shown in Figures 1-3). The braided
structures used in the present invention can have many possible
overal | configurations. These include, put are not limted to :
conventional braided structures (such as those shown in Figure 4); braided

structures  jauids of W'td‘g:egﬂnp\y ?Jo?tukes 2513 Eéll%ﬁfdscﬁvﬁg \ﬁgcoﬁt&sfat\gﬁg tﬁlo aI

configuratio tene

flat braidedh %‘t‘t? mensirual fyigrtewrinehn llting'tJ%b@FvedtM kraiged Structuresmlheﬁtsnlor es
havi ng a cr gesateeditb Qﬁlgheﬁ sﬁdﬁtﬁm Sthiber edpiltary Fteré)r ﬁat%nalﬁ SRl EbnkihG! (6 6)

br ai.ded h
Cubul ar b aidii nensiEs BF oLl <ok qﬁé\(}zh% RGRERRE AR RVEL ABHET Fi gur es

1-3). Fl at Ithex$pdess betweenithe steands. i ncl ude those that are initially
formed as flat structures and those that are cut and opened into .
flat structures. he braided structure 44 is preferably kept

in close contact Awurther vantage Of@ﬁ PRRSRRLIEVEStion [thatthe besided shugtures armt
deposi ts |i genedsllyorlatibely Bofiadé dlesiblel dhwdditiohthe fibers faﬁﬂbdt infNtheMraii@pst the

ds of th d ef
W th Che abSSvaus and e biiief Bl Sriel et Bte iRt SRS TRRE M 10 ¢ e
absor bent  also to handie arel pravess (thatris, tie maokiactuesintyyabsorhentiaeticles). sui t abl e

mechani sms. These i ncl ude, but are not limted to maintaining the
brai ded structur n cont act th adj acent conponents, ‘such as
t he absorbent co é@i ?WWW%%&

saxgta%gtapkm showgdn &igwesi k atd ¢ hes el
ot her conpoBein¢ possible. hﬁhshﬂtdbdmyuﬂﬁtﬂd{l abyh@dhﬁsﬁges,, caﬁﬂﬁ: dritfted in the | i ke.

appii cat i on oEld ikt sh sefied 1ERNTRo W, e peedteg sof s e

i ncor por at e SaMgry napkm rlafalteanative pmbediments, however the braided istru¢tneei 4fecanni cki ng
structure 4ge RHStToiR the frafbrlse Rentediné HhaPWS mehtfofvﬁard or rear@/gﬁl & oned
underneat h {.he absorbent core. 1{# ﬂrgxngEXUdaP ¥,rp %n

‘deposi ted i af%!té}ﬁ‘tf?%Fewgt' &n Kithe SYHEUFR b‘r b romyLtfe tHNSYEREe | i qui ds
deposi ted centerling it isepmfesahl)bpohtnmmdeso%haﬂ\ml dt lewst @bﬁﬁﬂjﬂads by theheenmralr e.

Q her |iqui g3 u hey wi ||
cont act thep%? dé dfF{ ﬁé%"n s?ruc@u%g é'ﬁgth%pg'ﬁﬁp%émg%g é‘&éhﬁ‘ﬁP}e
transported ‘byart h%%?ﬁ?dj@cﬂm atherrdirestion meeded:tomove liguids Wtihls the sanitagyf t he
absor bent ca4gkinthi ch have additional capacity. Cores typically exhibit high
suctional forces which tend to draw away. |l i quids fromthe braided structure

44 for ultimate storage and this results in the liquids distributed
by the braided sThebraded dfucture 44 e, 96/ HddBOin Figs. 1 and 2, be positioned

PCT/ US95/ O 7Yettheen the absorbent core 42 and the backsheet 40. ' In other alternative
embodiments, the braided structure can be positioned between the topsheet 38 and
the absorbent coré 42, within the absorbent core, or partially within a.component
such as the core and partially outside of such a component. The braided structure is
preferably positioned on top of the ebSOrbent core when the absorbent core
comprises a laminate. This is because laminate structures are often less pervious to
liquids in the Z-direction (i.e., through their thickness) than non-laminate structures,
so unless the braided structure is on top of the core, qutxids will have difficulty
reaching the braided wicking structure making it difficult for the braided structure to
carry out its wicking function. When the braided structure 44 is positioned on top of

the absorbent core; the braided structure 44 can be positioned in close contact with
" the wearer's body. Even more advantageously, the braided structure 44 can be of
such a size and shape that it (along with any overlying components) can fit at least
partially within the space between the wearer's labia. This will allow it to more



13. bei ng surrendered to the absorbent core. The absorbent core 42,

t hus,” serves as a reservoir for liquids:which are transferred from
t he br ai degoslobssbur € 44. This at | east - partially " rRaydsothse
brai ded structure 44 for the next infusion of | I qui ds. There

are several advantages of using a braided w cking structure. The

brai ded structure 44 provides an acqui Siti p/dl stribution structure with a

nore well- . defined w cking channels In corrparlson to batts of fibers

and nonwoven weh cUrr.ant use \ g-1iquids. The braided
?cil 4%? he Heareh sbbcidn

structure has W& llydmfrcﬁ%tdcx(‘f'g?)te’f }e%"e Ween its strands. The
brai ded structure also provides an overall structure that has a nore

wel | -defined shape (mhﬁﬁer aﬁem d%b%aﬁn&wﬁhemra.hemmtmehh cgﬁmg@@&v%qﬁ%' ng

characteristics in that marily wc t he ends
structure) so t'gRgEheet. or as a, P“t?ér?l%ﬁée trpeheet oIWﬂ@tQ%cqiﬁeﬁlaBY?e‘HW"é@FmF ith&i d
exudat es to anybraided smd:tmmu cah be sed to store batily tekudatesairkaduition to, or instead
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t he surface © can transpor
strands. The abolbietusefis in sesving liquid storagefunctions a@c@t@ymytbemdde of ptotjug ds
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0 capl ary chann 1 per W regar e | W

el ear ¥ HANAR e et Fares piack. TFps W@R the SR e8 it Beaidee steictusg
dependent on 44 are tygically abmdbsorbent (thak isdthep doinoy atmetiniprids inm their ametiors),

rather than on and"Hehd B t|5¥19 lbia?aaetd structure tgﬁt!ilg Rﬁﬁ?&?hﬁﬁﬂis ti?tocﬁig!?&esdéﬂgr?r

pressure, such as f(pﬂl spaces
nonwoven fabri ccogwpoRents. iighe praj §truqtme>44as|s plaged ko arczbsgrbgpicartigle in which no

acquisition  such higher iuetbisleompdiénisQire Peeeﬁt,r ﬁﬁ%aéda&msu@u@fw wmustd% tuader

pressure, such a the, pre ted 0

wearer' s body &9 d'LqHE’F f@r%eésotg‘?{e?'f‘@ii"ﬁ?f‘tf h'e'e braid s’é‘éﬁ\‘"fea% g’hﬁﬁ“’ﬁt ring
wear. Thus, whifusctions&f mgoresharuarelotier compbhent bbthesaditaryetapkon. batts of
fibers are able to transport volunme of liquids in the range of 0.01 to

0. 045 cc/ second when the{ are not subJ ect ed to pressure, the|r

wi cking ability decreasks detathe (G omponents o fnepbaitary INapin arg OB

pressures. The braided w thh@@aﬁi&ﬂﬂthﬁ used "~ in the pr esent
i nvention, on the other han can st transport such quantities of

~liquids (e.g., 0.033 grams/second) when under pressures as great as 1 psi
(such as t hcBe copponends bfthe samitdny adpkinisady 3s the topsheet, the backshéEhahe

brai ded_ st r Ut WrGabf GHICHES, b bbiorflob Bbre ARG Joﬂfpiobéerﬁér‘,m%?@/r bd fgediign | ds-

The braided structure can trans

can transport in a varisty qf; well *P@Wo?@ﬁg‘}‘ﬁ@oﬂff (includipg 4 pandwichy, ganfigurations,

addition, it isupetcemiptrdtions, ahd ConfigurationPhavirgNidesflapyct ur es descri bed
herein are capabl e of transporting |I'iquids having a range of

viscosities. These braided structures are particuiarly suitable for
transporting The components of the sanitary napkin are preferably assembled in a

"sandwich" configuration with the- topsheet, backsheet, and absorbent core each
comprising a layer, with the absorbent core positioned between the topsheet and
backsheet and the braided structure in contact with the absorbent core. The topsheet
and backsheet are preferably sized so that their peripheries extend beyond the
periphery of the absorbent core, and are sealed together by a perimeter seal 90.

The components of the sanitary napkin 20 may be held together in any suitable
manner. The components of the sanitary napkin 20 can be secured together by
adhesives, stitching, heat and/or pressure bonds, dynamic mechanical bonds,
ultrasonic bonds, intermingling or entanglement of the fibers or other structural
elements comprising the components of the sanitary napkin, such as by meltblowing
the fibers comprising one component onto another component, or by any other
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|l iquids of lowto nediumviscosities (such as |iquids having viscosities
rangi ng from that of menstrual fluid to urine). It is also believed
that braided structures wll easily dewat er into higher suction
(higher capillary force) materials, and will continue to - drain
t hensel ves L g ds [ he. | i gui ds have en_npved
t hr ough’ %ealn.% E@@ E’E@éh}&&% \lb\lleﬂg[;r‘llé F%%Assfﬁ g&a&§ng the Coriponeris o the SANRATY t her.
advant age ofnapkia 3¢ égfé‘iﬁbeﬂ rio¢he ipgtent gpplivationshando publigetionst incarpomatest by e
general |y rqkftdn¢€heteinoft and flexible. In addition, the fibers forned into
t he brai ded structures, and the braided structures forned thereby,
are relatively easy to nake and al so to handl e and process (that is,
t o manuf act ur e iTitecasitesy nipkint 2Giof the paesgnt invention is used by rembiiny any teidasat i ve
enbodi nent s ' Y, I | 0. Fi £ e om2.are

linér ﬁ"ﬁnéﬁgl@}e%ﬁér E[’lmur & (2}%s§§%\92 H%ﬁ/hmd: IQ%HL?B&J!{@Q %éart] t e adhesi®l

e oriented in

possi bl e. The bral struc _ _ nin . I

t he | dpRtherdfsisnertyQ eantactthe panty and aaintpinscthg sanjtary appkisdn ppsitiever se
centerline, withifhelplifity during useani tary napkin. In alternative enbodi nments,
however, the braided structure 44 can - be offset fromthe transverse
centerline (that is, .positioned forward or rearward of t he transverse

ures end/Altérgative fTypes ¢ff Absotbien mlesver se
itioned so that it -at least partially lies

centerline). If the braiQptibnal Feature
centerline, it is preferably pos
in the central ) region 32 of the sanitary napkin 20. In still other
enbodi ment s,  t haViieaprsdred; sepitany nepkin embagimenizs, of gheo presant daventiombgveot her (
_cli_ ihr e(t:)t i _03 gbededesicﬁbémzlﬁnﬁdfﬂisi ‘BthewVishritafy tnagki @i‘é}'afs&lgseél inbtﬂéaﬁéékd?gre. g

e braide ruct ure, 44 can, .as Sho n.El;gs.- and osi tione
bet ween t he@%ssepg%ui‘?]talseg?eep'ﬂ‘%ﬁd‘"’[‘hﬁ\é\g%g Ao Ricking stryclirg 9fthe Fresehhia i ve
enbodi nent s inveniorhr Several sich wsatitarye napkind erepdisdlosed rindU Se tPatean 432¢,92éps heet
38 and "BorrATDRPOERE AR ArtlilNislleliNG ARG REDL S67 sy partially

wthin a. c on wm SUuch the core an artially, outsi such a
conponent . gg@"%&gé%w’spf"ﬁ@?m‘ﬁgﬂtm Napkiny1 0 PgsMaraisianolaaeery A0t op of
t he absor ben084;ahe afdremertionediRESr Pasiit 4,950;264 issuedCONDEBGIRE DndALgst Rt e. This

i s because 1 ngt o re.often e [V OUS, L. o - liguids in
the Z-di reci1 ?%Bnn?is.?eé%t&:{h%%gg%o?h or r'e‘{ hp Eﬁ?ﬁ@iegl)ogfﬂ ﬁ%???f"an’isﬁ’a?fje b

struct ures, Osborn, et anrAprdd 6t h29 1o thei aflerementianed L. 8. Patent 3,008;53 fissueretocor e,
kg i O hortAgrl G D951, US, PaBk 508 58 enlilti CElaiicile MSantafy C1 U1 ©
wi cki ng funtePiR’ istiedto §H§F°&r°&i o8 %Yr{xét_%é‘kjlé‘“%ﬁi%l’b&?gﬁ $35 eitledy of

t he absor belSanitaryeNapkin Having] €dniponents (Capabld ofaSeparatipasint Usetedsued wl ose

contact Wt isscher, etta{)?n\ﬁﬁx?erﬁ"@g}‘).ody. Even nore advant ageously, the braided
structure 447°can 'be 0

In addition,” the sanitary napkin having the braided wicking structure of the
present invention may be made in accordance with the' disclosures of the following
pending U.S. Patent Applicétions which were filed on July 23, 1992 (wherein the

" braided wicking structure could be substituted for, or used in addition to the capillary
channel fiber structures).” U.S. Patent Application Serial No. 07/915,202, entitled
"Curved, Shaped Absorbent Article" filed in the name of Theresa L. Johnson, et al.
(PCT Publication No. WO 93/01781); U.S. Patenf Application Serial No.

- 07/915,285, entitled "Absorbent Article Having Resilient Center” filed in the name of
Thomas W. Osborn, et al. (PCT Publication No. WO 93/01782); U.S. Patent
Application Serial No. 07/915,201, entitled "Absorbent Article Fastener Pattern”
filed in the name of Robb E. Olsen, et al. (PCT Publication No. WO 93/01783); and,

. U.S. Patent Application Serial No. 07/915,134, entitled "Method of Making Curved,



s’uch a size and shape that it (al ongﬂ \"Nl't'ﬁ'”any overlying corrponents) can fit

‘| east . partially within the space between the wearer's labial This
WI Il al | ovwwOoB600550101 € WD 96/ 00550 : PCT/US95/07774
PCT/ US95/ 07774 : 15
readily intercept exudates that |eave the wearer's body. In
other alternative enbodi nents, the braided;structure 44 can also serve as a
t opsheet or as a portion of the topsheet. In still other alternative

enbodi nent s, gsnged AbstBErﬂ' dgskist ﬁgstmrﬁ,e‘lﬁarlg@%ﬁ%tw%@ mne'étg% gbg@?ﬂ y

exudates (in a I on or 1 nstea e separate ab
core). The bralpd@ﬂc%'f)?‘llﬂﬁ W@@@ég%‘f)r bed herein are believed to be
useful in serving liquid storage functions since they nay be capabl e of

Tore, as they move Tedtipy héil 20Ty b il wih e st el

whil e the fi berextebds bternllyeomandomhgsa side edgeeof the main botlyarostion/off thalsanitary

nonabsor bent  (tfigkini & nuiBeYofanitay f?sfn%lvkd rp§'§u¢ameoort Jh‘it{ablb rfareuge%a%
and al t hough the brai ded st ruct ure | ¢ca ansfers ds Into er
suction the sARBARHagkin; 20 qfiihe B?ea 1Y dRyeq l?wqunewm Sugh Seecarg dﬂsqloaefgn

absor bent ﬁrt Ib Gh &.S.1Pavdnt c,l2861,043 entitled "smtarlegﬁldﬁ" $836éd ﬁrMeNﬂpfmmggstaS?
present, the brg t o | s. In
yet ot her enbod ?rg ﬁss Fafert Hr5%9§418"$nkr1 ar"gta'zhﬁ%pa B séﬁsgéé&)%ga" Tibirg on
functions of mMG' 2(ha1r986nmd;)t{h‘érpatmt}ﬁ3ﬁ837n4780fenmﬁﬂd "Shapada$anitagpNapkin With
E. Assembly ﬁap%'h%sm%m'lﬁm?g oﬁ Qﬁg&ﬁ%t ?9'897 Npie phr@difhrlySitefeired t es

the Sanitary n|t
such as the t oﬁg I‘ﬁéBﬁ are; described in %ét "“F‘Hﬁ& 5% B'f't!i{eﬂ gié‘irs ‘g?‘ﬁ rﬁ‘ﬁ’é“g
absor bent cor e Tuekell Blays"obsued tctﬂqboneret al. diiBJanbﬂyEB§$GSN eed\d in allowed (aS.

e o o PaltBE ABoARGh SR NG 1l Gy RGN TR Abbe "
The conponents and Zones of Piffecentjal isibility"cfiled élfté¢ amng Oﬁbs‘@ﬁbl esal.ion June 4.

"sandwi ch" confiogy(EtT Piblitkifiéh WP 9306805 pliblisRarXsiest 1999)d absor bent core
each conprising a layer, with the absorbent core positioned between

t he topsheet and backsheet and the braided structure in contact with
t he absorbent core.Thehenitaysheapkin describedahereinacdss hise tbeacamprised enabdrymsrez ed

so that their perhfle %Sﬁoﬁ@ﬁs‘?ﬁﬂ o?lg$9é}grédh§nbodiment, most or all of the components
are extensible to provide a degree of extensibility (on the order of 15%-40%) to the
entire sanitary napkin. This extensibility may provide better in-use fit and comfort.
Suitable extensible absorbent articles are described in U.S. Patent Application Serial
No. 07/915,133, entitled "Stretchable Absorbent Articles" filed in the name of
Osborn, et al. on July 23, 1992 (PCT Publication No. WO 93/01785 published
February 4, 1993). | |

The terms “panty liner" or “pantiliner" refer to absorbent articles that are less
bulky than sanitary napkins which are generally worn by women between their
menstrual periods. Suitable absorbent articles in the form of pantiliners which could
be provided with a braided wicking structure are disclosed in U.S. Patent 4,738,676
entitled "Pantiliner" issued to Osborn on April 19, 1988.

The term "incontinence article” refers to pads, undergarments (pads held in
place by a suspension system of same type, such as a belt, or the like), inserts for
absorbent articles, capacity boosters for absorbent articles, briefs, bed pads, and the
like, regardless of whether they are worn by adults or other incontinent persons.



peri phery of the absorbent core, and are seal ed together by a perineter

seal 90WO 96/00550 The conponents of the sanitary napérosddrmmay be hel d
together in any suitable manner. The conponents of the sanitary '
napkin 20 can be secured together by adhesi ves, stitching, heat

and/ or pressure bonds, dynam c nechani cas bonds, ul trasoni c bonds,

I nterm ngling or entanglenent of the fibers or other structural

el enent s conpuitadleri@edntifieree ARRIS MhaE ca bé PRVRIRA WifktHe DAaRIed Wicling Qﬁﬁﬁxrpy
mel t bl owl ng ‘?'S‘E,‘b“‘é%g/%S%cHE?‘{ %erce?nnp\ﬂ% % n%ﬁgcgdn ClS)rSrpciﬂuem 8 BLo 4&” Ssued to

conponent ,
PCT/ US95/ 077Smmkland et al. on March 3, 1981; U S. Patents 4,597,760 and 4,597,761 iss8d to
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publ i cat i onsGﬁpﬁ?,‘be@r@%QStog?’ 23, 1990 rléﬁe??é%é 3090514 issued to Feist, et al.; andThe

sani tary napliSnPaients,304) k6 1pissued fd Noslyerdli on i s used by renoving any rel ease
liner 52 and thereafter placing the sanitary napkin 20 in a panty so that

t he adhesive (or other fastener) 50 contacts the panty and maintains.
t he sanitary napkbeterm "gigpér! irefers to absorbént articleshweonp iyt ipfadisrand gnacstinent
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Wi | e preferred n |nent present 1 nvention have
been descri t%ﬂ"‘ ngfs ré’%ﬁ‘er”@%ﬂﬁ stt'éﬁcﬁ}"'ﬁst)mer@esi?"em&?@@ﬂﬁ%@s‘il?ﬁeﬁiH’e
literature. US. Paldnesx860003d ighéd tdeByeliovh dRaduaty t 14, 11085 bamd de8. Watdat N9
structure of5 ﬁ]g)grir Eg@E %ueélzfg gz%ngep?embergé‘r Izesuc.h_ sani tary napkins are

di sclosed in ed Di sposabl e Absor bent ‘
Article i ssued to Ahr on March 30, 1982; U.S. = Patent 4,425,130,

" Conpound Sani t arpe digdsie glgaé 084,
t he af orenmenti oned U. éthgtog?i? ﬂ@n&%dé%iuﬁﬁ?daﬁo&r(aﬂ@ ﬁeépmehlhsSs![JéZl

L0g0r o ST Bherai: o5 el 25 86y SRTFAROBGNS BUBUMEY Jorels PRE APRASIIONS). ABL ou 1 o
Gsborn, et glublicationpmentiched thiSSghout this patent ammnmmd heteby incaipordtedbbp 09, 653

|ssued to 0 X Pat e | ed

"El asti ci zec‘i-e § egéé)ﬂér?%; qtﬁp%\l@ri&& m{% gﬁ%“ %g‘?e%l tg'%t gﬂé’t @é%@ﬁ@%@é

1994: and, incorpquated by refegnge hegincieach pedlsclose 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 cla:ms all such
changes and modifications that are within the scope of this invention.
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S The disposable absorbent article of Claim 1 wherein the fibers comprising said
strands of said braided structure comprise a hydrophobic material.

6. The disposable absorbent article of Claim 5 wherein said fibers have
hydrophilic surfaces.

7. The disposable absorﬁefxt article of Claim 1 wherein the fibers comprising said
strands are textured.

8. The disposable absorbent article of Claim 1 wherein the fibers compnsmg said

strands comprise capillary channel fibers.

9. The disposable absorbent article of Claim 1 wherein said braided wicking
structure is positioned between said topsheet and said absorbent core.

10.  The disposable absorbent article of Claim 1 wherein said braided wicking
structure is positioned at least partially within said absorbent core.
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The term "di aper"” refers to absorbent r@ es worn by infants and

I nconti nent persons that are st ened about the waist of the wearer.
"Sui tabl e diapers that can be ﬁigdad with the braided w cking
structure of the present invention are disclosed in '
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An absorbent article, such as a sanitary napkin is provnded -The sanitary, napkm of the present invention has a substantially non-
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3. The di sposabl e absorbent article of Claiml wherein said braided {
structure is hydr ophobi c. 4. The di sposable » %
absorbent article of da 1 wherein the fibers conprising said
strands of said brai des#®Structure conprise a hydrophilic material.
5. The di sposabl e absorbent article of Claim1 wherein the fibers
conprising said strands of said braided structure conprise a

hydr ophobi ¢ materi al . ' 6. ‘The di sposabl e absorbent article of
Claim 5 wherein said fibers have hydr ophi lic sur f aces.

7. The di sposabl e absorbent article of daimil mhereln the fibers
conprising said strands are textured. ' 8. - The

di sposabl e absorbent article of laim1l wherein the fibers conprising said
strands conprise capillary channel fibers. . 9. The dlsposable

absorbent article of Caiml wherein said braided w cking

structure is positioned between said topsheet and said absorbent core.
10. .The di sposabl e absorbent article of Claim! wherein said br ai ded
wi cki ng _ structure is positioned at |east partially within
Sai d absorbent core.
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