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ABSORBENT ARTICLE WITH COMFORTABLE
AND RAPID ACQUISITION TOPSHEET

----------

KAZUKO SUGAHARA

EIELD OF THE INVENTION
The present invention relates to absorbent articles such as sanitary
napkins, adult incontinence pads, and the like. Still more particularly, the
present invention concerns an improved topsheet providing excellent skin .
comfort and fluid acquisition.

BACKGROUND OF THE INVENTION

All manner and variety of absorbent articles configured for the
absorption of body fiuids such as menses, urine, and feces are, of course,
well known. Generally, absorbent articles comprise a liquid pervious
topsheet, a liquid impervious backsheet, and an absorbent core positioned
between the topsheet and the backsheet. The exudates from a wearer's
body readily penetrate through the topsheet and are contained in the
absorbent core. |

The topsheet serves at least two purposes. First, the topsheet
provides fiuid handling properties including rapid aquisition of fiuids through
the topsheet and into the absorbent core and the prevention of “re-wet" of
those fluids absorbed by the absorbent core, that is , fluids once absorbed
into the absorbent core will not leak back through the topsheet to wet the
wearer's skin. Second, the topsheet provides skin comfort by being
compliant, soft feeling, dry, and non-irritating to the wearer's skin.

In order to provide better fiuid handling characteristics and skin
comfort, apertured thermoplastic films have been developed as a material
for the topsheet. Apertured thermoplastic films have been preferred for the
topsheet because they are pervious o fiquids and yet non-absorbent. Thus.
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the topsheet  patent 4,324,426, entitied "Disposable Absorbent Article Having A Stain-
Resistant Topsheet", issued to Mullane and Smith on April 13, 1982; U.S.
Patent 4,342,314, entitled "Resilient Plastic Web Exhibiting Fiber-Like
Properties”, issued to Radel and Thompson on August 3, 1982; and U.S.

10 Patent 4,463,045, entitled "Macroscopically Expanded Three-Dimensional

Plastic Web Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile
Impression”, which issued to Ahr, Louis, Mullane, and Ouellette on July 31, :
1984, all of which are herein incorporated by reference.

15 However, while apertured thermoplastic films provide excelient
dryness and “re-wet” properties, further improvements in skin feel and
comfort are desirable. In particular, some consumers have complained that
the apertured thermoplastic films can feel hot, sweaty, or sticky.

Therefore, it is an object of the present invention to provide a topsheet

20 having an improved skin comfort with superior fiuid handling characteristics.

it is a further object of the present invention to provide an absorbent
~ article with such an improved topsheet.

. SUMMARY OF THE INVENTION
25 _
The present invention provides an absorbent article such as sanitary
- napkins, disposable diapers, incontinent pads, and the like, that have an
improved topsheet that provides improved skin comfort as well as superior
fluid handling characteristics. Such absorbent articles comptise a main
30 body portion preferably comprising a liquid pervious topsheet, a liquid
~ impervious backsheet, and an absorbent core positioned between the
topsheet and the backsheet. The main body portion has longitudinal edges
and lateral edges. The topsheet has a central zone and a pair of end zones
extending laterally outwardly from and contiguous with the central zone.
- 35 The topsheset comprises a nonwoven outer layer and an aperiured
thermoplastic film layer. The nonwoven outer layer has an opening
‘positioned in the central zone. The apertured thermoplastic film layer is
positoned beneath the nonwoven outer layer so that the apertured
thermoplastic film layer and the nonwoven outer layer covers the end zones
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and yet n@n-absorbent. Thus. g
REPLACENENT  SHEET Figure 1 is a perspective view of a pantiliner embodiment of the
present invention having a portion cut away to reveal underlying structure.
Figure 2 is a top plan view of the pantiliner embodiment of the present
invention shown in Figure 1, the topsheet facing the viewer.
10 " Figure 3 is a bottom plan view of the pantiliner embodiment of the
present invention shown in Figure 1, the backsheet facing the viewer.
Figure 4 is an enlarged lateral cross-sectional view taken along line
4-4 of Figure 1. -
Figure 5 is a top plan view of an altemnative pantiliner embodiment of
15 the present invention. _ .
Figure 6 is an enlarged lateral cross-sectional view taken along line
6-6 of Figure 5. _ '
Figure 7 is a plan view of a further alternative sanitary napkin
embodiment of the present invention.
20 Figure 8 is an enlarged lateral cross-sectional view taken along line
8-8 of Figure 7. ‘
Figure 9 is an enlargéd lateral cross-sectional view of a still further
alternative sanitary napkin embodiment of the present invention.
Figuer 10 is a yet another alternative pantiliner embodiment of the
25 present invention additionally comprising a pair of flaps.
Figure 11 is an enlarged lateral cross-sectional view taken along line
11-11 of Figure 10. ' |

{ E \'4 N
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As used herein, the term "absorbent article” refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which
are placed against or in proximity to the body of the wearer to absorb and
contain the various exudates discharged from the body. The term
35 “disposable” is used herein to describe absorbent articles which are not

intended to be laundered or otherwise restored or reused as_an absorbent

~ article (i.e., they are intended to discarded after a single use and, preferably,

. to be recycled, composted or otherwise disposed of in an environmentally

 compatible manner). A preferred embodiment of an absorbent article of the
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| mpr essi on”, whi nhenﬁomasbwwdm:s noditited 16/tHerparticalat typed bebbnﬁguraﬂud:s/oﬁ 1,
1984, al | of whi SBsGbent Shicldl SHSRART U Grhvitigs S HeSHBLId be understood that the
. present invention is also applicable to other absorbent articles such as
.~ incontinent pads, incontinent undergarments, diapers, and the like.

10 As shown in Figures 1-4, the pantiliner 20 comprises an absorbent
means represented by main body portion 22. The main body portion 22 ha
longitudinal edges 24 and lateral edges 26. The term "longitudinal”, as ust¢
herein, refers to a line, axis or direction in the plane of the pantiliner 20 that
is generally aligned with (e.g., approximately paralle!l to) a vertical plane

15 which bisects a standing wearer into left and right body halves when the
pantiliner 20 is wom. The term “lateral” as used herein, refers to a line, axic

- or direction which lies within the plane of the pantiliner 20 that is generally
- perpendicular to the longitudinal direction. .

The main body portion 22 comprises a topsheet 30, a backsheet 50,

20 and an absorbent core 60. The main body portion 22 aiso preferably
comprises a nonwoven secondary layer 40.

The topsheet 30 is liquid permeable and when the pantiliner.20 is in
use, the topsheet 30 is compliant, soft feeling, and non-irritating to the user"
skin. The topsheet 30 has a central zone 32anda pair of end zones 34.

25 The end zones 34 extend laterally from and are contiguous with the central
zone 32.

The topsheet 30 compnses a nonwoven outer layer 70 and an
apertured thermoplastic film layer 80. The nonwoven outer layer 70 is liquit
permeable and has an opening 72 positioned in the central zone 32. The

30 opening 72 is provided in the nonwoven outer layer 70 as a passageway fo
body exudates to be deposited directly onto the apertured thermoplastic filrr
layer 80 to take advantage of its superior fiuid handling properties so that
fluid will rapidly pass into the absorbent core. In a preferred embodiment,
the nonwoven outer layer 70 comprises two strips 74, 76. The two strips 74

35 76 of the nonwaoven outer layer 70 are spaced apart on top of the apertured
thermoplastic film layer 80 so that the spaced region between the two strips
74, 76 forms the opening 72. in this particular embodiment, each strip 74, 7
has approximately parallel inner edges 74a, 76a being separated apart fror
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characteristics. uch absorbent articles Conprise a nail_n (o] ortiro
preferably conprisi ieaneayayen guter;lgyer %p%@ﬁ,la@mlvqm%t e seam around
the periphery 28 of the main body portion 22. The seam bonds together the
nonwoven outer layer 70, the apertured thermoplastic film layer 80, and
10 optionally the nonwoven secondary layer 40 by a securement means. The
preferred pantiliner 20 has concave longitudinal edges 26,26' to fit to the
contour of the wearer's panty. In this embodiment, the nonwoven outer layer
70 has a width of at least about 1.5 mm in both end zones at the narrowest
portion and about at least 7-10 mm at the widest pottion. The width of the
15 opening will depend upon the intended use of the article. For low-flow
pantiliners the width of the opening is greater than about 5§ mm, preferably
about 10 mm to 30 mm, greater preferably about 20 mm. For heavier-flow
sanitary napkins, the width of the opening is more than about 10 mm,
preferably about 20-60 mm, more preferably about 40 mm. The ratio of the
20 width of the opening 72 to the total lateral width of the main body portion can
vary based on the width of the nonwoven outer layer 40. The ratio is
preferably about 4 : 1 to about 1 : 4, more preferably from about2: 110 1: 2.
it has been found that such shapes and area for the opening 72 is desirable
from a product performance, process, and aesthetics standpoint. However,
25 other shapes and various areas are possible in the design of the opening
72. For example, each strip 74, 76 can have a non - parallel inner edge, or
can meéet at or inward from either or both longitudinal edges 26, 26' to define
a circular opening. So long as the opening 72 is sufficiently large to permit
. passage of most of the fluids deposited onto the topsheet in the opening to
30 pass, the particular arrangement or configuration of the opening is not
critical. '

The nonwoven outer layer 70 is preferably secured in at least banial
contacting relation with-the apertured thermoplastic film layer 80. The
nonwoven outer layer 70 can be maintained in contact with the apertured

35  thermoplastic film layer 80 by fusion bonding, adhesive attachment of the
layers, or by any other securement means. The bonding of the nonwoven
outer layer 70 to the apertured thermoplastic film layer 80 can prevent the
nonwoven outer layer from being torn or from rolling back onto itself at

—— _______edges 74a, 76a, thereby importing an uncomfortable feeling. Fusion
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| nper vi ous backsheet, and an absorbent core positioned between the
topsheet and the backsheet The main body portion has |ongitudinal edges

and’ Iateer%%g“The topsheet has a central zone and a pai rPai‘IUsnl(!ﬂ?h%s:

extending Taterally outwardly from and contlguous with the central zone.
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layers can be continuously, partially, or mtermnttently bonded together In a
5 preferred embodiment, the nonwoven outer layer 70 and the apertured

thermoplastic film layer 80 are spot-bonded at a plurality of positions along
the inner edge 74a, 76a of each strip 74, 76 with a heat bond 78. The heat
bonds 78 provide an embossed seal pattern that can also convey an
- aesthetic effect in its pattern design such as a flower, a leaf, and so on.

10 The nonwoven outer layer provides softness in the end zones of the
topsheet in order to eliminate any problems of a sticky, sweaty feeling for the
_user as well as a member that can efficiently handle any liquids deposited
onto the end zones. The nonwoven outer layer 70 comprises a nonwoven
web having excellent flexibility compliance and fluid aquisition. A suitable

15 material for use as the nonwoven outer layer 70 of the topsheet comprises
mixtures of polyethylene (the melting point is relatively low temperature),
polypropylene, and/or polyester, known in the art as a "bi-component web".
A layer adjacent to one surface of the nonwoven web comprises mainly bi-
component fibers (preferably 50/50 by weight) of polyethylene and

20 polypropylene. A layer adjacent to the other surface comprises mainly bi-
component fibers (also preferably 50/50 by weight) of polyethylene and
polyester. Nonwoven webs comprising fibers containing polyethylene are
particularly suitable for use in the present invention because they can be
readily fusion bonded. The fusion bonding between the nonwoven web and

25 the apertured thermoplastic film layer are performed by melting of the
pdlyethylene in the fibers. Both of the above layers contain the polyethylene
in the fibers so that either layer can be arranged to face toward the apertured
thermoplastic film layer for fusion bonding. Preferably, the layer of the
nonwoven web comprising the bi-component fibers of polyethylene and

30 polyester is arranged to face toward the apertured thermoplastic film layer.

* 80. In this preferred arrangement, the iayer of the nonwoven web |
comprising the bu-component fibers of polyethylene and polypropylene i is
arranged to face to the wearer, and provides superior fiexibility compliance
and soft feeing because of the character of the polypropylene. Further, the

35 layer of the nonwoven web comprising the bn-component fibers of
polyethylene and polyester perform a cushioning function. Exemplary
nonwoven webs which can be used as the nonwoven outer layer 70 are
available from Fukumura Seishi Kabushiki kaisha, Gihu, Japan, under the
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while the apertured thernoplastic filmlayer is exposed through the opening

of “the nonwoven outer layer in the central zone.

DESCRI PTW#®I98F89744& DRAW NGS - Figure 1 is a perspecti vePﬁréW%ﬁ%ﬁ;
pantiliner enbodi ment of the present invention having a portion cut away to
reveal underlyi [ p&@é\ he
pantiliner enb ‘%@Ws %MG r.tla-ts!%n oﬁ%ﬁt‘lﬁgﬁﬂ%&%n h‘é’v@"&éﬁfanﬁ

t opsheet faci ngurtace oremp °ssed patterr, ggrd@sm H?ﬂmﬂﬂ“ﬁ yre,o

pantiliner enbodi nentheapbhtred fetioplastieWmrray éhsMs liguid germteable and

cross- sect i onal %&%qddﬁenegmng qquo'\%wpr e 70 and nd8fer Bl . < ¢ .
top plan vi §w cdbsorbent cores0. v'Ehp:aperthrodathemmphsteﬁlnbhyer 80 and the
' nonwoven outer layer both overiay the end zones 34. Further, the apertured
thermoplastic film layer 80 is exposed through the rectangular opening 72 of
the nonwoven outer layer 70 in the central zone 32 from the lateral edge 26
to the other lateral edge 26. While the apertured thermoplastic film layer 80

10 need not extend to the lateral or longitudinal edges of the main body portion,
in a preferred embodiment as shown in Figures 1 and 2, the apertured
thermoplastic film layer 80 extends laterally and longitudinally-outward and
can form a portion of the Iongltudmal edges 24, 24' and Iatera| edges 26, 26'
or the periphery 28.

15 Formed films are preferred for the apertured thermoplastic film layer
because they are pervious to liquids and yet non-absorbent. Thus, the
surface of the formed film which is in contact with the body remains dry and
is more comfortable to the wearer. Suitable formed films for the apertured
thermoplastic film are described in U.S. Patent 3,929,135, entitled

20 “Absorptive Structure Having Tapered Capillaries®, issued to Thompson on
December 30, 1975, U.S. Patent 4,324,426, entitied "Disposable Absorbent
Article Having A Stain-Resistant Topsheet”, issued to Mullane and Smith on
April 13, 1982, U.S. Patent 4,342,314, entitied "Resilient Plastic Web

- Exhibiting Fiber-Like Properties”, which issued to Radel and Thompson on

25 August 3, 1982, and U.S. Patent 4,463,045, entitied “Macroscopicaily
Expanded Three-Dimentional Plastic Web Exhibiting Non-Glossy Visible
Surface and Cloth-Like Tactile impression®, issued to Ahr, Louis, Mullane,
and Ouellette on July 31, 1984. Each of these patents are incorporated
herein by reference. A formed film which has been found to be satisfactory

30 is manufactured by Tredegar Industries, inc. of Terre Haute, Indiana under
the designation X3265, and marketed as "Dri-Weave" on sanitary napkins
produced by The Procter & Gamble Company of Cincinnati, Ohio.

_ In addition, in a preferred embodiment of the. present invention, at
least a portion of the outer surface (body-facing surface) 80a of the

35 apertured thermoplastic film layer 80 is treated with a surfactant. ltis

- preferred that the surfactant be substantially evenly and completely
distributed at least in the central zone 32 of the outer surface 80a of the
apertured thermoplastic film layer 80. This can be accomplished by any of

——__the common techniques well known to those skilled in the art. For example,
This Sheet Has B een Re
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DETAI LED DHESCRhydraphilig: This reswitsiin linuid Penetfaﬂng the apertured thermoplastic
film layer 80 faster than it would if the surface were not so treated. This
diminishes the likelihood that menstrual fluids will flow off the apertured
thermoplastic film layer 80 rather than being absorbed by the absorbent core
60.
10 In a particularly preferred embodiment, an additional nonwoven
secondary layer 40 is positioned between the absorbent core 60 and the
apertured thermoplastic film layer 80. The nonwoven secondary layer 40
prevents "bunching”, that is, twisting of pantiliner per se, or of the absorbent
core in the crotch portion which twisting can leakage of body exudates, and
15 provides additional softness at the periphery 28 of the main body portion.
The inner surface 80b of the apertured thermoplastic film layer 80 is
preferably secured in contacting relation with the nonwoven secondary léyer
40. This contacting relationship resuits in liquid penetrating the apertured
thermoplastic film layer 80 faster than if the apertured thermoplastic layer 80
20 were not'in contact with the nonwoven secondary layer 40. The apertured
thermoplastic film layer 80 can be maintained in contact with the nonwoven
secondary layer 40 by, for example, heat sealing as described herein above,
or by applying adhesive to the inner surface 80b of the apertured
_ thermoplastic film layer 80. Preferably, the contacting relationship is applied
25 by the same type of securement means as that between the nonwoven outer
layer 70 and the apertured thermoplastic layer 80, more preferably, the
same spot-bonding and heat sealing.
' The nonwoven secondary layer 40 is liquid permeable and
positioned between the apertured thermoplastic film layer 80 and the
30 absorbent core 60. In one particular embodiment, the nonwoven secondary
layer 40 is extended laterally and longitudinally outward and forms a portion
of the ongitudinal edges 24, 24' and lateral edges 26, 26' of the periphery
28. The material of the nonwoven secondary layer 40 can be the same as -
the nonwoven outer layer 70. Preferably, the surface of the nonwoven web
35 comprising the mixture of polyethylene and polyester fibers arranged to face
towards the apertured thermoplastic film layer 80 for securement by fusion
bonding in a contact relationship. In this particular embodiment, the surface
40b of the nonwoven secondary layer 40 facing the absorbent core 60
__secured in contacting relation with the absorbent core 60.- The contacting
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As used herein, the term’ a’hﬁs:ﬂhb@ﬂﬁs&éﬁkébla&d refers to devices which absorb
;and contain body exudat es, ically, refers to devices which
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cont ain the various exudates m t he body. The term

"di sposabl e" is used hereinn to describe absorbent articles h are not
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2::“6/ [ rer:)ﬁrre%t al It ﬁé%‘@bﬁ@n Wéﬁ&ﬂﬁq 88'&‘36@}% gﬁgﬁﬁ#&fﬁg@?&g' nagg or bent
article of thePreferably, the contacting relationship is achieved by applying the adhesive
5 to face between the nonwoven secondary layer 40 and the absorbent core
60. Suitable adhesives useful for this purpose are described in U.S. Patent
4,917,697, and which is incorporated herein by reference. The adhesives
can be applied by the same methods as described above for the surfactant
" applied to the outer surface 80a of the apertured thermoplastic film layer 80.
10 The absotbent core 60 can be secured to the nonwoven secondary layer 40
by a uniform continuous layer of adhesive, a patterned layer of adhesive, or
an array of separate lines, spirals, or spots of adhesive. An exemplary
adhesive is manufactured by Findley Adhesives Company of Wauwatosa,
Wisconsin and designated as H-2128. The securement means between the
15 apertured thermoplastic film layer 80 and the nonwoven secondary layer 40
will preferably comprise an open pattern network of filaments of adhesive as
is disclosed in U.S. Patent 4,573,986 entitied "Disposable Waste-
Containment Garment®, issued to Minetola and Tucker on March 4, 1986,
and which is incorporated herein by reference. An exemplary securement
20 means of an open pattern network of filaments comprises several lines of
- adhesive filaments swirled into a spiral pattern such as is illustrated by the
apparatus and methods shown in U.S. Patent 3,911,173 issued to Sprague,
Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June
25 27, 1989. Each of these patents are incorporated herein by reference.

The absorbent core 60 is positioned between the topsheet 30 and the
backsheet 50. In one particular embodiment, the absorbent core 60 extends
longitudinally and laterally such that the edges of the absorbent core 60 form
a portion of the longitudinal edges 24, 24' and lateral edges 26, 26' of the -

30 main body portion 22. The absorbent core 60 provides the means for
absorbing menstrual fluid. The absorbent core 60 need not have an
absorbent capacity much greater than the total amount ot menstrual fluid
anticipated to be absorbed. The absotbent core 60 is generally
compressible, comformable, and non-irtitating to the user’'s skin. It can

35 comprise any material used in the art for such purpose. Exampies include
comminuted wood pulp which is generally referred to as airfelt, creped
cellulose wadding, absorbent foams, absorbent sponges, synthetic staple
fibers, polymeric fibers, hydrogel-forming polymer absorbent gelling
rpaterials. peat moss, or any equivalent material or combinations of

9
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20 that S

t
parallel to) aofdhe |P¢'Q$9fﬂllﬁ\’\%ﬂt'°" dre described i lw&%ﬁg%sﬁgﬂw wear er
into left pod rirgiH, Fiexible'Sanitdy Wepkiitissued to Osborn on August 21, 1990; U.S.

Patent 4,610,678 entitied "High-Density Absorbent Structures™ issued to
Woeisman et -al. on September 9, 1986; U.S. Patent 4,834,735 entitled "High
Density Absorbent Members Having Lower Density and Lower Basis Weight
Aquisition Zones", issued to Alemany et al. on May 30, 1989; and European

15 Patent Application No. 0 198 683, the Procter & Gamble Company,
published October 22, 1986 in the name of Duenk, et al. Each of these
patents are incorporated herein by reference.

. Absorbent gelling materials mentioned above are those materials

which, upon contact with fluids (i.e., liquids) such as water or body fluids,

20 imbibe such fluids and thereby form hydrogels. In this manner, fluids
discharged into the absorbent core 60 can be acquired and held by the
absorbent gelling materials, thereby providing the articles herein with
enhanced absorbent capacity and/or improved fiuid retention performance.
Preferred absorbent gelling materials which are employed in the absorbent

25 core 60 will generally comprise particles of a substantially water-insoluble,
slightly cross-linked, preferably neutralized, hydrogel-forming polymer '
material. The term "particles”, as used herein, can refer to particles in any
form, such as in the form of pellets, flakes, or fibers. The characteristics of
the absorbent core 60 (including, but not limited to preferred types of

30 polymer materials used herein, and types of methods which can be used for
preparing these polymer particles) are described in greater detail in U.S.
Patent 5,009,653 lssued to Osborm which is all incorporated by reference
herein.

The backsheet 50 is impervious to liquids and is preferably

35 manutactured from a thin plastic film, although other flexible liquid pervious
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. Further, the backsheet 50 may permit
vapors to escape from the absorbent core 60 (i.e., breathable) while still
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The egg zoges oﬂh@p&ﬁpﬁeiyazsmﬁdnfamwwogm 22N Ay natarial ubea iretteeattr al
Fayer 70 and 49F such purpose can bawh%iﬁéreeﬁwe%oﬁ%@g@@?ﬁﬁ USRS o T
nonwoven out eibacksheefis manuagtured by Tredeger Industries; inc; lof T eaecHaute, an
ECbr ovi dec IiRE e 1hi et %857, *he Bitkshest 50 s proferabllf "' 19 72
body exudat es ersbesseg:pad/or saaite ﬁeshasi toprevidaa mmn?atbl;kq appeYANGs: i -
film 10 Preferably, the backsheet is a thermoplastic film having a thickness of from

about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).

The backsheet 50 is preferably secured to the absorbent core 60 by
securement means (not shown) such as those well known in the art.
Suitable securement means are the same means hereinbefore disclosed
15  with respect to securing the nonwoven secondary layer 40 to the absorbent
core 60.

The main body portion 22 described above can be relatively thick or
relatively narrow and thin. A narrow main body portion 22 can be effective
20 because the overall configuration and use of the pantiliner 20 (or sanitary
napkin) results in the main body portion 22 being maintained in close
proximity to the body. Such proximity of the main body portion 22 places it
precisely where it should be: very near the body at the vaginal opening. The
main body portion 22 can then absorb the vast majority of the menstrual fiuid
25 (menses) before it has an opportunity to flow along the sides of the main
| body portion 22. A thin main body portion can also be desired becauseit is
typically comfortable to the user.

The main body portion 22 further preferably comprises an adhesive

30 attachment means for securing the main body portion 22 in the crotch
portion of a panty. The outer surface 50a of the backsheet 50, adjacent the
central region in a longitudinal direction, is preferably coated with an
adhesive 80. The pantiliner 20 can be maintained in position by attaching
the adhesive to the undergarment.

35 The fastener used with the present invention is not limited to an
adhesive attachment means. Any type of fastener used in the art can be
used for such purpose. For example, the pantiliner 20 could be secured to
the wearer's undergarment by the fastener described in U.S. Patent
4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and Method of

11
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|l ayer 80 to take advantage of fhfsghéupaglgk&rge lhosd d handl i ng properties so

t hat flurd wll nto the absorbent core. In a
preferrﬁwmment Uﬂ[‘l‘j‘““m‘m Hoven out er | apeir/ush2eam8i ses
two str 6. The two stri 76 of the nonwoven

outer layer 70 are spaced apart on-top of the apertured t her nopl astic -

filmlayer 80 Makingthe:$amepissueditoBatirelb oniugust 7c 1990, whichpatent is
;4ha26af orms t figo éaghar&m b9 réferéndiil! FOESInplicRy HuWewrst! theefesterrnwilt 74,
7 has approxi B ke bbb B 5306vd Shacigant Hedis> KaUALE 2Pt
' adhesive is manufactured by H. B. Fuller Comp_any of St. Paul, Minnesota
5 and designated as HL-2254.

The adhesive attachment means is respectively covered by a
removable release liner, preferably a central pad release liner which is
designated 92. The adhesives should be covered with a release liner to
keep the adhesives from sticking to extraneous surfaces prior to use. A

10 suitable release liner is described in U.S. Patent 4,917,697 entitied
*Sanitary Napkin Having Flaps and Stress Relief Means”, issued to Osborn,
i, et al. on April 17, 1990,which patent is incorporated herein by reference.
Another exemplary release liner is the release paper manufactured by
Akrosil Corporation, and designated as BL25 MGA, Silox 4R/0.

15 In an alternative embodiment of the present invention, the nonwoven
outer layer 70 and the nonwoven secondary layer 40 can be made of the
same piece of material. A nonwoven web is laid down beneath the
apertured thermoplastic film layer 80 to form the nonwoven secondary layer
40. The nonwoven web is then c-folded about the longitudinal edges of the

20 apertured thermoplastic film layer 80 so as to cover the end zones of the
apertured thermoplastic film layer 80 and form the nonwoven outer layer 70.
Heat bonding can be done to the above mentioned portion, ( i.e., the
periphery 28) at a plurality of positions 78 along the inner edges of strip. -
The nonwoven secondary layer 40 is attached, for example, by glue to the

25 absorbent core 60. The periphery of the component assembled as
described above is then cut along the outer edges to form the pantiliner,
thereby providing a periphery 28 which comprises portions thereof
consisting of the topsheet 30 layers, the nonwoven secondary layer 40, the
absorbent core 60, and the backsheet 50, as shown in Figure 4.

. 30 Furthermore, the longitudinal edges 24 and lateral edges 26, of the
periphery 28 is formed with all soft material such as the nonwoven outer
layer 60, the nonwoven secondary layer 40, the absorbent core 60, so that
the periphery is relatively thick so that the periphery is more comfortable and
soft to the wearer's skin. Similar soft edges are disclosed in the U.S. Patent

.35 4,752, 349 herein incorporated by reference.

Figures 5-6 show an alternative embodiment of the present invention.
wherein the absorbent core 160 and the apertured thermoplastic film !ayef
180 are at least laterally coextensive. The widths of the absorbent core-and

12
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‘'zone 32 is suff|C|entIy | arge to permit the flow of body fluids intended to

be absorbed by the core, this Iongltudlnal ends of the central  zone 32 can
.be covered vm ﬁ anestused sherapRiastic “malﬁyﬁf ¢an he spleclsd an aeedgadfor not

S hovvnéI . R mw@mmsggt&rd és.zd a@ahmmy mﬁﬁlﬁnt he seam
‘aroun e e.r i pher on

it oget her t hg HXM’HG%‘M Jé‘?‘”r‘i'ﬁgﬂ%%gewwﬁq éetslig ﬁ%&qﬂsf’ﬁ% mem

4 ayer 80 andapzqrturedahelynapiasmmﬁmwyersleﬁancmplanl\agwr s lppnhhwdﬂ&rrent

ma t 6'

(1o to (19 bofgcoRfpraRidn abicdrmett hies apfocandd By it ooy Bofiom fo® | ©
Suter |ayer  substantiallyilikerthe pantiines20 deseribed abowe, excapbias herainasiess at

he narrowest dggiriedn lﬁﬂﬁ'sﬁ‘ﬁ?ﬂéulﬂt' eh%iﬁm@nﬂ@h@ﬁbﬁwaﬁ dM&%YePWG' Qﬁy The
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preferably  outwardly and are bonded together to form the seam 127 at the penphery |
10 128 of the main body portion by fusion bonding, adhesive, or any other

securement means. Thereby, the periphery 166 of the absorbent core 160

(shown by dashed line in Figure 5) is not positioned in the periphery seam

127.

15 Figures 7-8 show a further alternative embodiment of the present
invention of a sanitary napkin 220 wherein the nonwoven outer layer 270
and the nonwoven secondary layer 240 consist of a single piece of
nonwoven web such that the nonwoven web is c-folded about the
longitudinal ends 284, 284’ of the apertured thermoplastic film layer 280 in

20 the end zones 234. In this particular embodiment, there is a distance
provided between the longitudinal edges 284, 284* of the apertured -
thermoplastic film layer 280 and folded line 242 of the nonwoven web. The
unitary nonwoven outer layer 270, the nonwoven secondary layer 240, and

. the backsheet 250 are extended outwardly and form a seam 227 at the

25 periphery 228. '

The absorbent core 260 is secured in contacting relation between the
nonwoven secondary layer 240 and the backsheet 250. In this particular
embodiment, the absorbent core 260 and the apertured thermoplastic film
layer 280 are at least laterally coextensive. The absorbent core 260 is

30 preferably relatively thick to contain large amount of body exudates.
Optionally, a pottion of the periphery 228 of the main body portion 222 can

be trimmed off.
d;
t i ~ Figure 9 shows a further embodiment of the present invention,
‘ 35  wherein sanitary napkin 320 is similar to sanitary napkin 220, except that the
H longitudinal edges 384 of the apertured thermoplastic film layer 380 extend
\ to the folded line 342 of the nonwoven web. -
y ) | This Sheet Has Been R,

o IWHwEG




~
B

about 10 mMmto 30 mm greatef pr Bfiss8hedd Hys B lad ™m For heavier-flow

sanitary napkins, the width of th i re than aﬁout 10 mm ish

pr ef er ablywogag 0-60 mMm_ nore p t 40 mMm The r@¢t/RIS9R/doEs
wi dt h of ‘?’he o?oggﬁizng 72 to the total la I dth of the main body portion
- can vary based on the width of the nonwoven outer |ayer 40. The ratio is

preferably about 4: The pantilinersiovsanitary napkins:discipsed hereinbefora:cah to 1: 2.
froma product SHERAleeMpRss ol of e 2 Eaeh flapds Y280tilad fith ind tiath" ©
r , , . ,
ot her sE\apes .anlgo‘i)ép?ﬁm %?_r%ﬁ@eeﬂ?iuqﬁ!@%m extendsdateraby,auiward from thei ng

72. For exanpl congitudinal edges éf thésnvadm body portiomn Thefkaps! dat edampﬁge Ied?e, or
define a ol Pﬁ&%%ﬁ%ﬁe%*?ﬁ%ﬁg‘%@@h} Hitichigd 18%he 88l pifign, do ..
to permit passapiferedembagdiments,suchis thoseshown imUS. Patenbd817:897 n t he
openi ng 10 passigshied 16 Osbiorh, the Ripsaieg 'Eﬁflini% m‘;%:qaéétdrﬁ‘nﬁfr%t}%f‘iﬂém ng
is not critical. R The nonwoven ut er ayer IS prereranly secured
in at |east par®ain body portion.

Figures 10-11 show an embodiment of a pantiliner having a pair of

10 flaps, each of which is adjacent to and extends laterally from the side edge
of the absorbent core. The flaps are configured to fold over the edges of the
wearer's panties. The flaps serve several purposes. First, the flaps help to
prevent soiling of the wearer's body and panties by menstrual fluid by
forming a double wall barrier at each side of the sanitary napkin, particulally

15  when constructed of a liquid impervious material. Second, the flaps are
preferably provided with attachment means on their garment surface so that
the flaps can be folded back under the panty and attached to the garment
facing side of the panty. In this way, the flaps serve to keep the sanitary
napkin properly positioned in the panty. Third, the flaps can help to reduce

20 bunching of the sanitary napkin, as such term is used in the above-
referenced patent issued to Osborn. The flaps can be constructed of various
materials including materials similar to the topsheet, backsheet, tissues, or
combination of these materials. The flaps can be separate element(s)
attached to the main body of the napkin, or can comprise extensions of the

25 topsheet and backsheet (i.e., unitary). A number of sanitary napkins having
flaps suitable or adaptable for use with the absorbent articles of the present
invention are disclosed in U.S. 4,687,478 entitled "Shaped Sanitary Napkin
With Flaps”, wihch issued to Van Tilburg on August 18, 1987; U.S. 4,589,87:
entitied "Sanitary Napkin", which issued to Van Tilburg on May 20, 1986;

30 and U.S. 4,608,047, entitied "Sanitary Napkin Attachment Means", which
issued to Mattingly on August 26, 1986. Each of these patents are
incorporated herein by reference.

As shown in Figures 10-11, the flaps 500 are each associated with
the main body portion 422 along a line of juncture. The juncture is typically

35 alongitudinally-oriented (or "longitudinal") juncture, such as lines of junctur
422a. As used herein, the terms "juncture” (or "line of juncturé") refers to
regions where the fiaps extend from or are joined to the main body portion
422. These regions can be any of various curved or straight lines, but they
are not limited to lines. Thus, these regions can comprise flanges, strips,
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contacting relation with the apertured thernoplastic filmlayer 80. The
nonwoven outer |ayer 70 can be maintained in contact with the . apertured
»therqulastic filmlayer 80 by fusion bonding, adhesive attachnent g% t he
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the line of junctire 4332 Is a relatively straight fne.. | c 10 U Of

In addition, the absorbent material of the sanitary napkin 420 may
extend into the flaps to form a fiap absorbent core, as described in greater
detall in U.S. Patent 4,917,697, or the flaps 500 can be a separate element
attached to the main body portion. The flaps 500 can aiso comprise at least
one of the materials forming the main body pottion 422, (i.e., the nonwoven
outer layer 470, the apertured thermoplastic film layer 480, the backsheet
450, the nonwoven secondary' layer, or any additional materials.) In a
preferred embodiment, the nonwoven outer layer 470, the apertured
thermoplastic film layer 480, and the backsheset 450 are extended outwardly
and form the seam 427 at a periphery 428 of the main body portion by fusion
bonding, adhesive, or by any other securement means. Each strip 474, 476
of nonwoven outer layer 470 and the backsheet 450 are extended laterally
and form the pair of flaps 500. The absorbent core 460 and the apertured
thermoplastic film layer 480 are at least laterally coextensive. As shown in
Figure 10, it is preferable that the side edges of the absorbent core 460 and

longitudinal edges of the apertured thermoplastic film layer 480 are not the
same width.

While particular embodiments of the present invention have been
ilustrated 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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zone.
b) an apertured thermoplastic film layer having
longitudinal edges, said apertured thermoplastic film
layer being positioned beneath said nonwoven outer
layer so that said apertured thermoplastic film layer
and said nonwoven outer layer cover said end zones:
and said apertured thermoplastic film layer is exposed
through said opening of said nonwoven outer layer in
said central zone,
a liquid impervious backsheet; and
an absorbent core having side edges, said absorbent
core positioned between said topsheet and said
backsheet. :
2. The absorbent article of Claim 1 wherein said nonwoven
outer layer comprises two strips spaced apart on top of said
apertured thermoplastic film layer so that the spaced apart region
between said two strips forms said opening. '
3. The absorbent article of Claim 1 or 2 additionally comprising a
nonwoven secondary layer positioned between said topsheet
and said absorbent core. '
4. The absorbent article of Claim 3 wherein said nonwoven
secondary layer and said nonwoven outer layer consists of a
single piece of material c-folded around said longitudinal edges of
said apertured thermoplastic film layer in each said end zone.
5. The absorbent article of Claim 1 or 2 wherein said absorbent
core is positioned below said central zone and said end zones.
6. The absorbent article of Claim 1 or 2 wherein said side edges of
said absorbent core form the longitudinal edges of said main body
portion.

. This Sheet Has Been Reilaced

(R

16



- pol ypropyl ene, and/or polyester, known in the art as a "bi-conponent web".
.A-layer adjacent to one surface of the nonwoven web conprises nai nlg/ bi -
conpwoess/eder s (preferably 50/50 by weight) of pol yet RCERISIHTL

pol ypropyl ene. A layer adjacent to the other surface corrprl ses mainly bi-
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particularly sdheanomastnflundayetaMdm.mbem\mnmam latecallyse t hey can be
readily fusion Mm\,&'he fusi on bondi ng between the nonwoven web and the

apertured thernoplast]c fllmlalper are perforrg by nelting of the
pol yet hyl ene i rB-t he absibent agicle of Claim L9522 ally GHPRISing ac .

pol yet§yl ene i aihcfﬂaﬁsc;re%chdl Béln ldd%bblaiwmh(swdhﬁam ed to face
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fibers of pol yemain body podiomol yester is arranged to face toward the

apertured therrg) %l@bhﬁhh@'@éfdiﬁwé -co Onen@ﬁq%garrangenent, ';he

| ayer of the nonwoven rs of
- pol yet hyl ene ar@'ﬂ@'ﬂ%@ﬂ’m‘@f §a|d opsheet and said backsheet.

10 10. The absorbent article of Claim 9 wherein each said flap
comprises said nonwoven outer layer of said topsheet and said
backsheet .
11. The absorbent article of Claim 10 wherein said absorbent

_ core and said apertured thermoplastic film layer are substantially

156 laterally coextensive and positioned below said central zone and said
end zones.
12. The absorbent article of CIalm 1 wherein the article is a
pantiliner.
13. The absorbent article of Claim 1 wherein the article is a

20 sanitary napkin.
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{54) Tide: ABSORBENT ARTICLE WITH COMFORTABLE AND RAPID ACQUISITION TOPSHEET

(57) Abstract

An absorbent article such as a sanitary napkin, having an improved topsheet that provides improved skin comfort as well
as superior fluid handling characteristics. Such absorbent articles comprise a main body portion preferably comprising a liquid
pervious topsheet, a liquid impervious backsheet, and an absorbent core positioned between the topsheet and the backsheet. The
main body portion has longitudinal edges and lateral edges. The topsheet has a central zone and a pair of end zones extending
laterally outwardly from and contiguous with the central zone. The topsheet comprises a nonwoven outer layer and an apertured
thermoplastic film layer. The nonwoven outer layer has an opening positioned in the central zone. The apertured thermoplastic
film layer is positioned beneath the nonwoven outer layer so that the apertured thermoplastic film layer and the nonwoven outer

layer covers the end zones while the apertured thermoplastic film layer is exposed through the opening of the nonwoven outer lay-
er in the central zone.




V0 93/09744
surface or enbossed pattern, as designed by the manufacture of the article.

The apertured thernoplastic filmlayer 80 is liquid perneabl e and
posi ti oned beneath the nonwoven outer |ayer 70 and nearer to the absorbent
core 60. The apertured thernoplastic filmlayer 80 and the nonwov ter

| ayer both overlay the end zones 34. Further, the apertured thernop %/09718
filmlayer 80 is exposed through the rectangul ar opening 72 of the nonwoven
outer layer 70 in the central zone 32 fromthe |ateral edge 26 to the other
| ateral edge 26. Wiile the apertured thernoplastic filmlayer 80 need not
extend to the lateral or |ongitudinal edges of the main body portion, in a
preferred enbodi nent as shown in Figures 1 and 2, the apertured
thernoplastic filmlayer 80 extends laterally and | ongitudinall.y outward
and can forma portion of the |ongitudinal edges 24, 24' and |lateral edges
26, 26' or the periphery 28. Formed filnms are preferred for the
apertured thernoplastic filmlayer because they are pervious to |liquids and
yet non-absorbent. Thus, the surface of the formed filmwhich is in contact
with the body renmains dry and s

[v4] <
. ) ~
O 2%
W\ e ¥/ o
B :.':-s",
Al W
© I\-i s ©
213 ~
~ =5nf:l9
3 -:‘:::. v-
3 Ak )
”m ""'.‘-_. N
BN g
g 8 ..'.f:-:.':"_ o e
- o “.: st
v ‘.:':':.:a S
% hoteads o
AT B
R @

50

‘....
ot N

P
', X
.

o“

* %o

l"“."‘ *e o

Mmoo 100

o tae’s b

‘: eeL d
n
%

<&

.'0"‘ XA
S aRgee
) »
[] » -
e Ld »
. -‘;::o .

Y e
-'. 3

- This Sheet Has Been RT

A

SUBSTITUTE Spyge,



~

I's nore confortable to the wearer. Suitable fornmed filnms for the apertured
thernoplastic filmare described in U S. Patent 3 929, 135, entitled

" Agsorptive %é%,%Haw ng Tapered Capillaries", issued to Thonpson on
Decenber 30, Pat ent 4, 324, 426, entltled "Di sposabl e ApPQIvUsIs/e9718
Artiicle Having A Stain-Resistant Topsheet", issued to Mullane.and Smth on
April 13, 1982, U. S. Patent 4,342,314, entitled "Resilient Plastic Wb
Exhi biting Fi ber-Like Properties”, which issued to Radel and Thonpson on
August 3, 1982, and U S. Patent 4,463,045, entitled "Mcroscopically
Expanded Three-Di nentional Plastic Wb Exh| biting Non-G ossy Visible
Surface and Cl oth-Li ke Tactile Inpression”, Issued to Ahr, Louis, Millane,
and! Quel lette on July 31, 1984. Each of t hese patents are incorporated
her%,l n by reference. A forned filmwhich has been found to be satisfactory
i s franuf actured by Tredegar Industries, Inc. of Terre Haute, |ndiana under
t hej desi gnati on X3265, and marketed as "Dri-Wave" on sanitary napkins
prodluced by The Procter & Ganble Conpany of Cincinrggi, OChio. In
addition, in a preferred enbodi nent of thﬁepresent/’ nvention, at
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| east a portion of the outer surface (body-facing surface) 80a of the
apertured thernoplastic filmlayer 80 is treated with a surfactant.
- preferred that the surfactant be substantially evenly and-conpl etel

di'stri buted 987097ast in the central zone 32 of the outer sur;&&{l’@ﬁi’mlst he
apertured thernoplastic filmlayer 80. This can be acconplished by any of
the comon techni ques well known to those skilled in the art. For exanple,
8 the surfactant can be applled to the apertured thernoplastic filmlayer
- 80 by

\

FIG. 3
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sprayi ng, by padding, or by the use of transfer rolls. Treating the outer
~surface 80a of the apertured thernoplastic filmlayer 80 with a surfactant
“renders the surface of the apertured thernoplastic filmlayer 80 nore

hydr opNOI93¢097##i s results In |liquid penetrating the apert UBAMOF asti ¢
filmlayer 80 faster than it would if the surface were not so treated. This

di m ni shes the likelihood that nmenstrual fluids will flow off the apertured
thernoplastic filmlayer 80 rather than bei ng absorbed by the absorbent
core 60. “In a particularly preferred enbodinent, an additiona

nonwoven secondary | ayer 40 is positioned between the absorbent core 60 and
the apertured thernoplastic filmlayer 80. The nonwoven secondary |ayer 40
prevents "bunching", that is, twisting of pantiliner per se, or of the
absorbent .core in the crotch portion which twi sting can | eakage of body
exudat es, and provides additional softness at the periphery 28 of the main
body portion. The inner surface 80b of the apertured thernoplastic film

| ayer 80 is preferﬁaby secHiSd in ﬁﬁgtactin? relation with the nonwoven

secondary | ayer \\\\
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40. This contacting relationship results-in liquid penetrating the
.apertured thernoplastic filmlayer 80 faster than if the apertured

wer e not

contact with the nonwoven secondary | ayer 40 by,

as described herein above, or
of the apertured thernoplastic filmlayer 80. Preferably,

t her mopl astic |ayer 80 in contact with the nonwoven secondary
| ayer iif3"¥ﬁg4apertured thermopl astic filmlayer 80 can

for exanpl e,
by applying adhesive to the inner surface 80b

in
heat sealing

t he ‘contacting

relationship is applied by the same type of securenent neans as that
| ayer 70 and the apertured thernoplastic |ayer

between th en outer
80, nore pi%i@?gggy, t he sane spot-bondi ng and heat sealing.

The

nonwoven secondary | ayer 480 s | qui d per neatli®® and{7@osi ti oned between the

apertured thert@f@ astic fi)mlayer {80 and the absopbent c 60. In one

particul ar enmbodi hgnt 7o Fonwoven secondary nzaiynﬁ' I s g£xtended

laterally and | oy /oAl e R RO Ao the

| ongi t udi nal edgdZZZZLA 2R AT EY Z CBHRTT 2167 /207 A A e periphery 28,
of U NDMMHEIEN SACHAIA DA MO\ SN e AR sanme as

The nateri al
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t he nonwoven outer |ayer 70. Preferably, the surface of the nonwoven web
conprising the m xture of polyethylene and pol yester fibers arranged to
face t 9§ apertured thernoplastic filmlayer 80 for securenent by
f usi on qﬁgn Ing In a contact relationship. In this particul ZCTEHEBYORTH
the surface 40b of the nonwoven secondary |ayer 40 facing the absorbent
core 60 secured in contacting relation with the absorbent core 60. The

contacti ng rel ati onship can be achi eved by the same securenent
means descri bed

234 234
274 276 |
227 280 /230
NN NNHN N N 242
284’ \\\\‘ \\\\\\
240 | '
292 290
260 250
FIG.9
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apevewf or nmaintaining the contacting relationship between the apertured
thermoplastic filmlayer 80 and the nonwoven secondary | ayer 40.

Pr:ef er aipy¢y 93/g9fgqcont acting rel ationship is achi eved by app'vbﬁﬁﬁkhﬂwnl .
adhesive to face between the nonwoven secondary | ayer 40 and the absorgent
core 60. Suitable adhesives useful for this purpose are described in U S
Patent 4,917,697, and which is incorporated herein by reference. The
adhesi ves can be applied by the sane nmethods as described above for the
surfactant applied to the outer surface 80a of the apertured thernoplastic
filmlayer 80. The absorbent core 60 can be secured to the nonwoven
secondary | ayer_40 by a uniform continuous | ayer of adhesive, a patterned
| ayer of adhesi Cio n array of separate lines, spirals, or spots of
‘adhesi ve. An.exenplaly adhesive is manufactured by Findl ey Adhesives
Conpany of Wauwat osa, W sconsif?@nd desi- ed agodh2128. The securenent
means between the aperturelgyher stic gl mlgyer 80 and the nonwoven
secondary layer 40 will pre i anangn pattern network of
filaments of adhesive as is di . tent 4,573,986 entitled
"Di sposabl e Wast e- '

426 This Sheet Has Been Reilace '
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. 0394L—¢ TIPS
Cont ai nnent Gar nent ", |ssued to Mnetola and Tucker on March 4. i‘f) a

-whi ch iss incorporated herei'n by reference. | An ERERUEMENT SHEBEISENt SGeang of
an open pattern network of filanents conpr| SEPD&eNgich : fages..ab mdebst.ve

filanents swirled into a spiral pattern sug M@dﬁ,@( ||Lt§,‘gé@.t(‘edg gedor.
appar atus and net hods shown in U S. Patent ;j edl.h.qo JRgew e, |Jr.

on Cctober 7, 1 975; U S. Patent 4,785, 996 '(ﬁ%@s@a& I,\?;;\%K&.ﬁi..tét agkd .-ON

Novenmber 22, 1978; and U.S. Patent 4, 8142,636 i ssue renicz on June 27,

1989. Each of these patents are incorporatéd h reb% Mnrw
3

The absorbent core. 60 is positioned betwee T abe ikl s 1=
backsheet 50. In one paNBSORBEbﬁchRMLE WITHbCOMFORTABLEO ext ends
| ongitudinally and | aterall ent core 60
form a portion of the Ionm ﬁﬁ‘;@igéga}i@ﬁoﬁatﬁﬁﬂé%ﬁbedges 26, 26'

: oHy—pe on_22. The absorbent core 60 provides the nmeans for
ME Tf9HEER. | The absorbent core 60 need not have an

absorben apacity mo grieat er t unt of nenstrual fluid
antici pat gd 27 sgpaﬁgr . The A@Sﬁi—'ﬁﬁﬁmﬁﬁo. s generally

EIELD _OF THE INVENTION

The present invention relates to absorbent articles such as sanitary
napkins, adult incontinence pads, and the like. Still more particutarly, the

present invention concerns an improved topsheet provudmg excellent skin .
comfort and fluid acquisition.

BACKGROUND OF THE INVENTION

- All manner and variety of absorbent articles configured for the
absorption of body fiuids such as menses, urine, and fecas are, of course,
well known. Generally, absorbent articles comprise a liquid pervious
topsheet, a liquid impervious backsheet, and an absorbent core positioned
between the topsheet and the backsheet. The exudates from a wearer's
body readily penetrate through the topsheet and are contained in the
absorbent core.

The topsheet serves at least two purposes. First, the topsheet
provides fiuid handiing properties including rapid aquisition of fluids through
the topsheet and into the absorbent core and the prevention of “re-wet" of
those fluids absorbed by the absorbent core, that is , fluids once absorbed
into the absorbent core will not leak back through the topsheet to wet the
wearer's skin. Second, the topsheet provides skin comfort by being
compliant, soft feeling, dry, and non-irritating to the wearer's skin.

in order to provide better fluid handling characteristics and skin
comfort, apertured thermoplastic films have been developed as a material
for the topsheet. Apertured thermoplastic films have béen preferred for the
topsheet because they are pervious to liquids and yet non-absorbent. Thus.



conpressible, confornable, and-non-irritating to the user$ ggp Y
conprise any material used in the art for such purpose. Eka ﬂCE‘iﬁEufl'%gET
commi nut ed wood pulp which is generally referred to-as aiff

cel’l ul ose waddi ng, absorbent foams, absorbent sponges, syht etzz:SﬁPaﬂD% -'
fibers, potyneric fibers, hydrogel-f2rnng polyner absorbgn

mat eri als, peat .nposs, or any equivalent material or conbi hat | gﬁlsl :)Pg
10 materi allgle suﬂa@mmhalapeauwmsnnoptawc ifd¢mavhichds in Whﬂ.s.g_s__}
' body remains dry and is more comfortable to the wearer. Such apertured

thermoplastic films. are available in the marketplace, and include films
disclosed in U.S. Patent 3,929,135, entitled "Absorptive Structure Having
Tapered Capillaries”, issued to Thompson on:December 30, 1975; U.S.
Patent 4,324,426, entitled "Disposable Absorbent Article Having A Stain--
Resistant Topsheet®, issued to Mullane and Smith on April 13, 1982; U.S.
Patent 4,342,314, entitled "Resilient Plastic Web Exhibiting Fiber-Like
Properties”, issued to Radel and Thompson on August 3, 1982; and U.S. -
Patent 4,463,045, entitied "Macroscopically Expanded Three-Dimensional '
Plastic Web Exhibiting Non-Glossy Visible Surface and Cloth-Like Tactile :
Impression”, which issued to Ahr, Louis, Mullane, and Ouellette on July 31, :
1984, all of which are herein incorporated by reference.

creped

However, while apertured thermoplastic films provide excellent
dryness and "re-wet” prgpeﬁies. further improvements in skin feel and
comfort are desirable. In particular, some consumers have complained-that -
the apertured thermoplastic films can feel hot, sweaty, or sticky. _

Therefore, it is an object of the bresent invention to provide a topsheet
having an improved skin comfort with superior fluid handling characteristics.

It is a further object of the present invention to provide an dbsorbent
- article with such an improved topsheet.

. SUMMARY OF THE INVENTION

The present invention provtdes an absorbent amcle such as sanitary
napkins, disposable diapers, incontinent pads, and the like, that have an
improved topsheet that provides improved skin comfort as well as superior
fluid handling characteristics. Such absorbent articles comprise a main
body portion preferably comprising a liquid pervious topsheet, a liquid
impervious backsheet, and an absorbent core positioned between the
topsheet and the backsheet. The main body portion has longitudinal edges
and lateral edges. The topsheet has a central zone and a palr of end zones
extending laterally outwardly from and contiguous with the central zone.
The topsheet comprises a nonwoven outer layer and an aperiur_e’d
thermoplastic film layer. The nonwoven outer layer has an opé"ni'rig
‘positioned in the central zone. The apertured thermoplastic film layer is
positoned beneath the nonwoven outer layer so that the apertured -
thermoplastic film layer and the nonwoven outer layer covers the end zones



manuf actured by Ft. Howard and designated as grade 882. TREg
may al $o have a |l ayer of absorbent gelling material, such as
partlcles di sposed between two air-laid tissue Iayers (off™"

"] ower tissue | ayers). The first and second.tissue |ayers
contai nment of the absorbent gelling material, inproved |4
t he absor bed exudates throughout the absorbent core, and §

e pr cscthiis il eRnBBRbARTIRRI A Bl Rindiif diolairid e
"Thin, Fl @t.tbe@oswearqmwdpxerrinthegeatmtaor@bom on August 21, 1990 U. S.
Patent 4,610,678 entitled "H gh- DenS|ty Absor bent Structures” lssued to

Density Absor bent Memb Si s i ght
Aqui sition Zones", issued to Al emany et al. on May 30,1989; and European

Patent Appl i catfignre¥p Is 8 peisodtive Mk oPetsdriiingr & AR eIy publ i shed
Cctober 22, 1986. 1 n

Cr o o 2 IFSR VR PGS o pal it eyt rovadl ey Srire, © °'°
Figure 2 is a top plan view of the pantiliner embodiment of the present
invention shown in Figure 1, the topsheet facing the viewer.
Figure 3 is a bottom plan view of the pantiliner embodiment of the
present invention shown in Figure 1, the backsheet facing the viewer.
Figure 4 is an enlarged lateral cross-sectional view taken along line
4-4 of Figure 1. :

Figure 5 is a top plan view of an alternative pantiliner embodiment of
the present invention.

Figure 6 is an enlarged lateral cross-sectional view taken along line
6-6 of Figure 5.

Figure 7 is a plan view of a further alternative sanitary napkin
embodiment of the present invention.

_ Figure 8 is an enlarged lateral cross-sectional view taken along line
8-8 of Figure 7.
Figure 9 is an enlargéd lateral cross-sectional view of a still further
alternative sanitary napkin embodiment of the present invention.
Figuer 10 is a yet another alternative pantiliner embodiment of the
present invention additionally comprising a pair of flaps.

Figure 11 is an enlarged lateral cross-sectional view taken along line
11-11 of Figure 10. '
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As used herein, the term "absorbent article™ refers to devices which absorb
and contain body exudates, and, more specifically, refers to devices which
are placed against or in proximity to the body of the wearer to absorb and
contain the various exudates discharged from the body. The term
"disposable” is used herein to describe absorbent articles which are not
intended to be laundered or otherwise restored or reused as_ an absorbent
article (i.e., they are intended to discarded after a single use and, preferably,
to be recycled, composted or otherwise disposed of in an environmentally
compatible manner). A preferred embodiment of an absorbent article of the



Absorbent gelling materials nentioned above are those materials which,
upon céntact with fluids (i.e., liquids) such as water or body fl uids,
i mbi be such fluids and thereby formhydrogels. In this manner, fluids
di scharged into the absorbent core 60 can be acquired and held by the .
absorbent gelling materials, thereby4provi ding the articles herein with

enhanced absorbent capacity and/or inproved fluid retention perfornance.
Preferred ab

AR Bemtmﬁahidm tHB disp aebley\absdnbameaamd Qantiliner 20\sstwror bent
r W

wat er - i nsol ubl '@ nF E Pé Conqielrrgﬁ‘gaﬁiﬂ{éﬁ% ﬁﬁ'f'gﬁfg %éht@yl efgpkclln refet

hydr ogel - f or m@ao&qnmidaagonamﬂymbsemalpa agest 10 the pudendaler ei n,

fci':mkref er t]9 %@idd thafard htéded {Pab3orbUiid edntai theavdrious exudates whith
akes or I per

(i el udi ng, | 688 Ssenarued R s hody (€5, Bloosh dierfhes” BA HinkF TndBresar o
herein, and tlppeatltm‘. howeiverds wiot limitedito the paBiculartypes opeenfiguratiens:oipol yner
particl es) ar Eﬁﬁ é}ﬂaes%:ﬁmﬁhemeféﬁamd si it Shéild bRARRErsfoodiRabig i ssued
to Gsbom whic resenﬁnvent?o {spglggta%phczble%eort Céabsorgeﬁ arlicles such as

incontinent pads, incontinent undergarments, diapers, and the like.

As shown in Fig'ures 1-4, the pantiliner 20 comprises an absorbent
means represented by main body portion 22. The main body portion 22 ha
longitudinal edges 24 and lateral edges 26. The term "longltudmal" as use
herein, refers to a line, axis or direction in the plane of the pantiliner 20 that
is generally aligned with (e.g., approximately paralel to) a vertical plane
which bisects a standing wearer into left and right body halves when the
pantiliner 20 is worn. The term "lateral” as used herein, refers to a line, axis

- or direction which lies within the plane of the pantiliner 20 that is generally
perpendicular to the longitudinal direction.

- The main body portion 22 comprises a topsheet 30, a backsheet 50,
and an absorbent core 60. The main body portion 22 also preferably
comprises a nonwoven secondary layer 40.

. The topsheet 30 is liquid permeable and when the pantiliner 20 is in
use, the topsheet 30 is compliant, soft feeling, and non-irritating to the user:
skin. The topsheet 30 has a central zone 32 and a pair of end zones 34.
The end.zones 34 extend laterally from and are contiguous with the central
zone 32. .

The topsheet 30 compnses a nonwoven outer layer 70 and an
apertured thermoplastic film layer 80. The nonwoven outer layer 70 is liquit
permeable and has an opening 72 positioned in-the central zone 32. The
opening 72 is provided in the nonwoven outer layer 70 as a passageway fo
body exudates to be deposited directly onto the apertured thermoplastic filn
layer 80 to take advantage of its superior fluid handling properties so that
fluid will rapidly pass into the absorbent core. In a preferred embodiment,
the nonwoven outer layer 70 comptises two strips 74, 76. The two strips 74
76 of the nonwoven outer layer 70 are spaced apart on top of the apertured
thermoplastic film layer 80 so that the spaced region between the two strips
74, 76 forms the opening 72. in this particular embodiment, each strip 74, 7
has approximately parallel inner edges 74a, 76a being separated apart fror
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REPLAGEMEN] Shtetl
The backsheet 50 i s i npervious to liquids and is preferabhy: nanu acturep
froma‘thin plastic film although other flexible I|qU|d e VI ﬂhﬁ

materials may al so be used. As used herein, the term"flexi Ie re ers to
materials which are conpliant and wi || readi1y conformtofjt
and contours of the human body. Further, the backsheet 50 }may permt

w———y

vapors to escape fromthe absorbent &re 60 (i.e., breathable] while stil
preventing tidliatéraf$d§e28ofthe Bitieriataiadl édtRy 26 Whatelsy'the' Bfefiing72ohas he
a substantially rectangular shape elongated in the longitudinal direction.

So long as the opening 72 in the center (longitudinally) of the central
zone 32 is sufficiently large to permit the flow of body fluids intended to be
absorbed by the core, this longitudinal ends of the central zone 32 can be
covered with the nonwoven outer layer 70 or a separate layer (not shown).

The nonwoven outer layer 40 extends lateraly into the seam around
the periphety 28 of the main body porttion 22. The seam bonds together the
nonwoven outer layer 70, the apertured thermoplastic film layer 80, and
optionally the nonwoven secondary layer 40 by a securement means. The
preferred pantiliner 20 has concave longitudinal edges 26,26' to fit to the
contour of the wearer's panty. In this embodiment, the nonwoven outer layer
70 has a width of at least about 1.5 mm in both end zones at the narrowest

' pomon and about at least 7-10 mm at the widest portion. The width of the
opening will depend upon the intended use of the article. For low-flow
pantiliners the width of the opening is greater than about 5 mm, preferably
‘about 10 mm to 30 mm, greater preferably about 20 mm. For heavier-flow
sanitaty napkins, the width of the opening is more than about 10 mm,
preferably about 20-60 mm, more preferably about 40 mm. The ratio of the
width of the opening 72 to the total lateral width of the main body portion can
vary based on the width of the nonwoven outer layer 40. The ratio is
preferably about 4 : 1 to about 1 : 4, more preferably from about 2 : 1 to 1:2,
it has been found that such shapes and area for the opening 72 is desirable
from a product performance, process, and aesthetics standpoint. However,
other shapes and various areas are possible in the design of the opening
72. For example, each strip 74, 76 can have a non - parallel inner edge, or
can meet at or inward from either or both longitudinal edges 26, 26’ to define
a circular opening. So long as the opening 72 is sufficiently large to permit
passage of most of the fluids deposited onto the topsheet in the opening to
pass, the particular arrangement or configuration of the opening is not
critical.

The nonwoven outer layer 70 is preferably secured in at least bartial
contacting relation with the apertured thermoplastic film layer 80. The
nonwoven outer layer 70 can be maintained in contact with the apertured
thermoplastic film layer 80 by fusion bonding, adhesive attachment of the

layers, or by any other securement means. The bonding of the nonwoven
outer layer 70 to the apertured thermoptastic film layer 80 can prevent the
nonwoven outer fayer from being torn or from rolling back onto itself at
edges 74a, 76a, thereby importing an uncomfortable feeling. Fusion



backsheet 50 is generally dictated by the size of the absor ben
a preferred enbodi ment, the backsheet 50 extends laterally an
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longitudinally to form a portion of the |ongitudinal edges 24;] J4. and -

| ateral edges 26, 26' of the periphery 28 of the nain body portlonz?ZSEp\n”% !
material used in the art for such purpose can be utilized hergi4.

exenplary filmfor use as the backsheé is manufactured by Tr ¢dege

| ndustries, Lnc,. of d de 8297 The
backsheet 50 q°§d if‘g&‘ ?ﬁé‘%ﬁ%g@hﬁ Q@%BHQ%'I‘%W.%@@%% ide a nore

clothlike ap;hmdmcig thwmferradlweans@rman@&ne nenwover outesilayariz f i | m
having a thi @ngahs derfuredtiiimaplaatie fitn 1aydr8Finnédntadtingvefition? - THeltwon (2. 0

mils).
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Sui t abl e secprefesrad embodimens, thedanwaven:=outer layet i70tandhthe apertured ed WI th
oS pect to sSqRYFMABlasiREIRP RBY 80 o476 SPOHBONded AL phiralify dffoshivnerdleny core
the inner edge 74a, 76a of each strip 74, 76 with a heat bond 78. The heat
bonds 78 provide an embossed seal pattern that can also convey an
aesthetic effect in its pattern design such as a flower, a leaf, and so on.
The nonwoven outer layer provides softness in the end zones of the

topsheet in order to eliminate any problems of a sticky, sweaty feeling for the

_user as well as a member that can efficiently handle any liquids deposited
onto the end zones. The nonwoven outer layer 70 comprises a nonwoven
web having excellent fiexibility compliance and fluid aquisition. A suitable
material for use as the nonwoven outer layer 70 of the topsheet comprises
mixtures of polyethylene (the melting point is relatively low temperature),
polypropylene, and/or polyester, known in the art as a "bi-component web".
A layer adjacent to one surface of the nonwoven web comprises mainly bi-
component fibers (preferably 50/50 by weight) of polyethylene and
polypropylene. A layer adjacent to the other surface comprises mainly bi-
component fibers (also preferably 50/50 by weight) of polyethylene and
polyester. Nonwoven webs comprising fibers containing polyethylene are
particularly suitable for use in the present invention because they can be
readily fusion bonded. The fusion bonding between the nonwoven web and
the apertured thermoplastic film layer are performed by melting of the
polyethylene in the fibers. Both of the above layers contain the polyethylene
in the fibers so that either layer can be arranged to face toward the apertured
thermoplastic film layer for fusion bonding. Preferably, the layer of the
nonwoven web comprising the bi-component fibers of polyethylene and
polyester is arranged to face toward the apertured thermoplastic film layer.

- 80. In this preferred arrangement, the layer of the nonwoven web
comprising the bi-component fibers of polyethylene and polypropylene is
arranged to face to the wearer, and provides superior flexibility compliance
and soft feeing because of the character of the polypropyiene. Further, the
layer of the nonwoven web comprising the bi-component fibers of
polyethylene and polyester perform a cushioning function. Exemplary
nonwoven webs which can be used as the nonwoven outer layer 70 are
available from Fukumura Seishi Kabushiki kaisha, Gihu, Japan, under the



The main body portion 22 descri bed above can be rel atively

relatively

napkin) res

proximty to the body. Such proxinité of the main body porft
precisely where it shoul d be: very néa

ults in the main body portion 22 being naintainedll close
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narrow and thin. A narrow main body portion 22 ga effective
because the overall configuration and use of the pantiline ()4 gpﬁgnpr
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the nonwoven outer layer 70 in the central zone 32 from the lateral edge 26
to the other lateral edge 26. While the apertured thermoplastic film layer 80
need not extend to the lateral or longitudinal edges of the main body portion,
in a preferred embodiment as shown in Figures 1 and 2, the apertured
thermoplastic film layer 80 extends laterally and longitudinally-outward and
can form a portion of the Ibngitudinal edges 24, 24' and lateral edges 26, 26’
or the periphery 28. . '
Formed films are preferred for the apertured thermoplastic film fayer
because they are pervious to liquids and yet non-absorbent. Thus, the
surface of the formed film which is in contact with the body remains dry and
is more comfortable to the wearer. Suitable formed filtms for the apertured
thermoplastic film are described in U.S. Patent 3,929,135, entitled
"Absorptive Structure Having Tapered Capillaries”, issued to Thompson on
December 30, 1975, U.S. Patent 4,324,426, entitied "Disposable Absorbent
Atticle Having A Stain-Resistant Topsheet", issued to Mullane and Smith on
April 13, 1982, U.S. Patent 4,342,314, entitled "Resilient Plastic Web
Exhibiting Fiber-Like Properties”, which issued to Radel and Thompson on

- August 3, 1982, and U.S. Patent 4,463,045, entitled "Macroscopically

Expanded Three-Dimentional Plastic Web Exhibiting Non-Glossy Visible
Surface and Cloth-Like Tactile Impression®, issued to Ahr, Louis, Mullane,
-and Ouellette on July 31, 1984. Each of these patents are incorporated
herein by reference. A formed film which has been found to be satisfactory
is manutfactured by Tredegar industries, inc. of Terre Haute, Indiana under
the designation X3265, and marketed as "Dri-Weave" on sanitary napkins
produced by The Procter & Gamble Company of Cincinnati, Ohio.

~ In addition, in a preferred embodiment of the present invention, at
least a portion of the outer surface (body-facing surface) 80a of the
apertured thermoplastic film layer 80 is treated with a surfactant. itis
preferred that the surfactant be substantially evenly and completely
distributed at least in the central zone 32 of the outer surface 80a of the
apertured thermoplastic film layer 80. This can be accomplished by any of
the common techniques well known to those skilled in the art. For example,
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spraying, by padding, or by the use of transfer rolls. Treating the outer
surface 80a of the apertured thermoplastic film layer 80 with a surfactant
renders the surface of the apertured thermoplastic film layer 80 more
hydrophilic. This results in liquid penetrating the apertured thermoplastic
film layer 80 faster than it would if the surface were not so treated. This
diminishes the likelihood that menstrual fluids will flow off the apertured
thermoplastic film layer 80 rather than being absorbed by the absorbent core
60.

In a particularly preferred embodiment, an additional nonwoven
secondary layer 40 is positioned between the absorbent core 60 and the
apertured thermoplastic film layer 80. The nonwoven secondary layer 40
prevents "bunching”, that is, twisting of pantiliner per se, or of the absorbent
core in the crotch portion which twisting can Iéakage of body exudates, and
provides additional softness at the periphery 28 of the main body portion.
The inner surface 80b of the apertured thermoplastic film layer 80 is
preferably secured in contacting relation with the nonwoven secondary layer
40. This contacting relationship results in liquid penetrating the apertured
thermoplastic film layer 80 faster than if the apertured thermoplastic layer 80
were not in contact with the nonwoven secondary layer 40. The apertured
thermoplastic film layer 80 can be maintained in contact with the nonwoven
secondary layer 40 by, for example, heat sealing as described herein above.
or by applying adhesive to the inner surface 80b of the apertured
thermoplastic film layer 80. Preferably, the contacting relationship is applied
by the same type of securement means as that between the nonwoven outer
layer 70 and the apertured thermoplastic layer 80, more preferably, the
same spot-b’onding' and heat sealing.

The nonwoven secondary layer 40 is liquid permeable and
positioned between the apertured thermoplastic film layer 80 and the
absorbent core 60. In one particular embodiment, the nonwoven secondary
layer 40 is extended laterally and longitudinally outward and forms a portion
of the longitudinal edges 24, 24' and lateral edges 26, 26' of the periphery
28. The material of the nonwoven secondary layer 40 can be the same as
the nonwoven outer layer 70. Preferably, the surface of the nonwoven web
comptising the mixture of polyethylene and polyester fibers arranged to face
towards the apertured thermoplastic film layer 80 for securement by fusion
bonding in a contact relationship. In this particular embodiment, the surface
40b of the nonwoven secondary layer 40 facing the absorbent core 60
secured in contacting relation with the absorbent core 60. The contacting
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can be applied by the same methods as described above for the surfactant

" applied to the outer surface 80a of the apertured thermoplastic film layer 80.
The absorbent core 60 can be secured to the nonwoven secondary layer 40
by a uniform continuous layer of adhesive, a patterned layer of adhesive, or
an array of separate lines, spirals, or spots of adhesive. An exemplary
adhesive is manufactured by Findley Adhesives Company of Wauwatosa,
Wisconsin and designated as H-2128. The securement means between the
apertured thermoplastic film layer 80 and the nonwoven secondatry layer 40
will preferably comprise an open pattern network of filaments of adhesive as
is disclosed in U.S. Patent 4,573,986 entitled "Disposable Waste-
Containment Garment", issued to Minetola and Tucker on March 4, 1986,
and which is incorporated herein by reference. An exemplary securement
means of an open pattern network of filaments comprises several lines of
adhesive filaments swirled into a spiral pattern such as is illustrated by the
apparatus and methods shown in U.S. Patent 3,911,173 issued to Sprague,
Jr. on October 7, 1975; U.S. Patent 4,785,996 issued to Ziecker, et al. on
November 22, 1978; and U.S. Patent 4,842,666 issued to Werenicz on June
27, 1989. Each of these patents are incorporated herein by reference.

The absorbent core 60 is positioned between the topsheet 30 and the
backsheet 50. In one particular embodiment, the absorbent core 60 extends
longitudinally and laterally such that the edges of the absorbent core 60 form
a portion of the longitudinal edges 24, 24' and lateral edges 26, 26' of the
main body portion 22. The absorbent core 60 provides the means for
absorbing menstrual fluid. The absorbent core 60 need not have an
absorbent capacity much greater than the total amount of menstrual fluid
anticipated to be absorbed. The absorbent core 60 is generally
compressible, comformable, and non-iritating to the user's skin. It can

‘comprise any material used in the art for such pumpose. Examples include
comminuted wood pulp which is generally referred to as airfelt, creped
cellulose wadding, absorbent foams, absorbent sponges, synthetic staple
fibers, polymeric fibers, hydrogel-forming polymer absotrbent gelling
rqaterials, peat moss, or any equivalent material or combinations of
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and absorbency.. Exemplary absorbent structures or use as e absorbent core
of the present invention are described in U.S. Patent-4,950,264 entitied
*Thin, Flexible Sanitary Napkin” issued to Osborn on August 21, 1990; 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 éntitied "High
Density Absorbent Members Having Lower Density and Lower Basis Weight
Aquisition Zones", issued to Alemany et al. on May 30, 1989; and European
Patent Application No. 0 198 683, the Procter & Gamble Company,
published October 22, 1986 in the name of Duenk, et al. Each of these
patents are incorporated herein by reference.

Absorbent gelling materials mentioned above are those materials
which, upon contact with fiuids (i.e., liquids) such as water or body fluids,
imbibe such fluids and thereby form hydrogels. in this manner, fiuids
discharged into the absorbent core 60 can be acquired and held by the
absorbent gelling materials, thereby providing the articles herein with
enhanced absorbent capacity and/or improved fluid retention performance.
Preferred absorbent gelling materials which are employed in the absorbent
core 60 will generally comprise particies of a substantially water-insolubte,
slightly cross-linked, preferably neutralized, hydrogel-forming polymer |
material. The term "particles”, as used herein, can refer to particles in any
form, such as in the form of pellets, flakes, or fibers. The characteristics of
the absorbent core 60 (including, but not limited to preferred types of
polymer materials used herein, and types of methods which can be used for
preparing these polymer particles) are described in greater detail in U.S.
Patent 5,009,653 lssued to Osborn which is all mcorporated by reference
herein.

The backsheet 50 is impervuous to liquids and is preferably
manufactured from a thin plastic film, although other flexible liquid pervious
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. Further, the backsheet 50 may permit
vapors to escape from the absorbent core 60 (i.e., breathable) while still
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preventing liquid exudates from passing there through. The size of the
backsheet 50 is generally dictated by the size of the absorbent core 60. Ina
preferred embodiment, the backsheet 50 extends laterally and longitudinally
to form & portion of the longitudinal edges 24, 24* and lateral edges 26, 26"
of the periphery 28 of the main body portion 22. Any material used in the art
for such purpose can be utilized herein. An exemplary film for use as the
backsheet is manufactured by Tredeger Industries, inc, of Terre Haute,
Indiana under the designation X8297. The backsheet 50 is preferably
embossed and/or matte finished to provide a more clothlike appearance.
Preferably, the backsheet is a thermoplastic film having a thickness of from
about 0.012 mm (0.5 mil) to about 0.051 mm (2.0 mils).

The backsheet 50 is preferably secured to the absorbent core 60 by
securement means (not shown) such as those well known in the art.
Suitable securement means are the same means hereinbefore disclosed

with respect to securing the nonwoven secondary fayer 40 to the absorbent
core 60.

The main body portion 22 described above can be relatively thick or
relatively narrow and thin. A narrow main body pottion 22 can be effective
because the overall configuration and use of the pantiliner 20 (or sanitary
napkin) resuits in the main body portion 22 being maintained in close
proximity to the body. Such proximity of the main body portion 22 places it
precisely where it should be: very near the body at the vaginal opening. The
main body portion 22 can then absorb the vast majonty of the menstrual fluid
(menses) before it has an opportumty to flow along the sides of the main

body portion 22. A thin main body portion can also be desired because-it is
typically comfortable fo the user.

The main body portion 22 further preferably comptises an adhesive
attachment means for securing the main body portion 22 in the crotch
pottion of a panty. The outer surface 50a of the backsheet 50, adjacent the
central region in a longitudinal direction, is preferably coated with an
adhesive 90. The pantiliner 20 can be maintained in position by attaching
the adhesive to the undergarment.

The fastener used with the present invention is not limited to an
adhesive attachment means. Any type of fastener used in the art can be
used for such purpose. For example, the pantiliner 20 could be secured to
the wearer's undergarment by the fastener described in U.S. Patent
4,946,527 entitled "Pressure-Sensitive Adhesive Fastener and Method of
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removable release liner, preferably a central pad release liner which is

designated 92. The adhesives should be covered with a release liner to

keep the adhesives from sticking to extraneous surfaces prior to use. A

suitable release liner is described in U.S. Patent 4,917,697 entitied

*Sanitary Napkin Having Flaps and Stress Relief Means", issued to Osborm,

1, etal on April 17, 1990,which patent is incorporated herein by reference.

Another exemplary release liner is the release paper manufactured by

Akrosil Corporation, and designated as BL25 MGA, Silox 4R/0..
In an altemative embodiment of the present invention, the

nonwoven

outer layer 70 and the nonwoven secondary layer 40 can be made of the
same piece of material. A nonwoven web is laid down beneath the

apertured thermoplastic film layer 80 to form the nonwoven secondary layer
40. The nonwoven web is then c-folded about the longitudinal edges of the
apertured thermoplastic film layer 80 so as to cover the end zones of the
apertured thermoplastic film layer 80 and form the nonwoven outer layer 70.
Heat bonding can be done to the above mentioned pottion, ( i.e., the
periphery 28) at a plurality of positions 78 along the inner edges of strip.
The nonwoven secondary layer 40 is attached, for example, by glue to the
absorbent core 60. The periphery of the component assembled as
described above is then cut along the outer edges to form the pantiliner,
thereby providing a periphery 28 which comprises pottions thereof
consisting of the topsheet 30 layers, the nonwoven secondary layer 40, the
absorbent core 60, and the backsheet 50, as shown in Figure 4.
Furthermore, the longitudinal edges 24 and Ia@r;ﬁd%g? of the
periphery 28 is formed with all soft material such as the nonwo uter

layer 60, the nonwoven secondary layer 40, the absorbent core €60, so that

 the periphery is relatively thick so that the periphery is more comfortable and

soft to the wearer's skin. Similar soft edges are disclosed in the U.S. Patent
4, 752, 349 herein incorporated by reference.

Figures 5-6 show an alternative embodiment of the present invention.
wherein the absorbent core 160 and the apertured thermoplastic film layer
180 are at least laterally coextensive. The widths of the absorbent core and
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described. In this particular embodiment, the nonwoven outer layer 170, any

optional nonwoven secondary layer 140, and the backsheet 150 extend

outwardly and are bonded together to form the seam 127 at the periphery

128 of the main body portion by fusion bonding, adhesive, or any other

securement means. Thereby, the periphery 166 of the absorbent core 160

(shown by dashed line in Figure 5) is not positioned in the periphery seam
127.

Figures 7-8 show a further alternative embodiment of the present
invention of a sanitary napkin 220 wherein the nonwoven outer layer 270
and the nonwoven secondary layer 240 consist of a single piece of
nonwoven web such that the nonwoven web is c-folded about the
longitudinal ends 284, 284" of the apertured thermoplastic film layer 280 in
the end zones 234. In this particular embodiment, there is a distance
provided between the longitudinal edges 284, 284" of the apertured
thermoplastic film layer 280 and folded line 242 of the nonwoven web. The
unitary nonwoven outer layer 270, the nonwoven secondary layer 240, and
the backsheet 250 are extended outwardly and form a seam 227 at the
periphery 228.

The absorbent core 260 is secured in contacting relation between the
nonwoven secondary layer 240 and the backsheet 250. In this particular
embodiment, the absorbent core 260 and the apertured thermoplastic film
layer 280 are at least laterally coextensive. The absorbent core 260 is
preferably relatively thick to contain large amount of body exudates.

Optionally, a portion of the penphery 228 of the main body portion 222 can
be trimmed off.

Figure 9 shows a further embodiment of the present invention,
wherein sanitary napkin 320 is similar to sanitary napkin 220, except that the

longitudinal edges 384 of the apertured thermoplastic film Iayer 380 extend
to the folded line 342 of the nonwoven web.
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The pantiliners or sanitary napkins disclosed hereinbefore can

_ additionally comprise a pair of flaps. Each flap is associated with the main

body portion at a line of juncture and extends laterally outward from the
longitudinal edges of the main body portion. The flaps can comprise
separate pieces of material which are attached to the main body portion. In
preferred embodiments, such as those shown in U.S. Patent 4,917,697
issued to Osborn, the flaps may be unltary with at least one member of the
main body portion.

Figures 10-11 show an embodiment of a pantiliner having a pair of
flaps, each of which is adjacent to and extends laterally from the side edge,
of the absorbent core. The flaps are configured to fold over the edges of the
wearer's pantles The flaps serve several purposes. First, the flaps help to
prevent soiling of the wearer's body and panties by menstrual fluid by
forming a double wall barrier at each side of the sanitary napkin, particulally
when constructed of a liquid impervious material. Second, the flaps are
preferably provided with attachment means on their garment surface so that
the flaps can be folded back under the panty and attached to the garment
facing side of the panty. In this way, the flaps serve to keep the sanitary
napkin properly positioned in the panty. Third, the flaps can help to reduce
bunching of the sanitary napkin, as such term is used in the above-
referenced patent issued to Osborn. The flaps can be constructed of various
materials including materials similar to the topsheet; backsheet, tissues, or
combination of these materials. The flaps can be separate element(s)
attached to the main body of the napkin, or can comprise extensions of the
topsheet and backsheet (i.e., unitary). A number of sanitary napkins having
flaps suitable or adaptable for use with the absorbent articles of the present
invention are disclosed in U.S. 4,687,478 entitled "Shaped Sanitary Napkin
With Flaps®, wihch issued to Van Tilburg on August 18, 1987; U.S. 4,589,87!
entitled "Sanitary 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. Each of these patents are
incorporated herein by reference.

As shown in Figures 10-11, the flaps 500 are each associated with
the main body portion 422 along a line of juncture. The juncture is typically
a longitudinally-oriented (or "longitudinal") juncture, such as lines of junctur
422a. As used herein, the terms "juncture” (or "line of juncture®) refers to
regions where the flaps extend from or are joined to the main body portion
422. These regions can be any of various curved or straight lines, but they
are not limited to lines. Thus, these regions can comprise flanges, strips,
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| ongi tudi nal edges of the main body portion. The flaps can conprise
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the flaps he'ot the MSR&%Q&nﬁﬁB'tﬁgﬁ%ﬁn body pottion 422, (i.e., the nonwoven
outer layer 470, the apertured thermoplastic film layer 480, the backsheet
450, the nonwoven secondary layer, or any additional materials.) In a
preferred embodiment, the nonwoven outer layer 470, the apertured
- thermoplastic film layer 480, and the backsheet 450 are extended outwardly
and form the seam 427 at a periphery 428 of the main body pottion by fusion
bonding, adhesive, or by any other securement means. Each strip 474, 476
of nonwoven outer layer 470 and the backsheet 450 are extended laterally
and form the pair of flaps 500. The absorbent core 460 and the apertured
thermoplastic film layer 480 are at least laterally coextensive. As shown in
Figure 10, it is preferable that the side edges of the absorbent core 460 and

longitudinal edges of the apertured thermoplastic film layer 480 are not the
same width.

While particular embodiments of the present invention have been
ilustrated and described, it would be obvious to those skilied 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.

What is claimed is :
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2 along a line
of juncture. The zunas amndmg latoradlyIfrom and contiguous with said
' central zone, sald topsheet comprising:
a) a nonwoven outer layer having an opening positioned in
sald central zone, and
b) an apertured thermoplastic film layer having.
_longitudinal edges, sald apertured thermoplastic film
layer being positioned beneath said nonwoven outer
layer so that said apertured thermoplastic film layer
and said nonwoven outer layer cover said end zones
and said apertured thermoplastic fitm layer is exposed

through said opening of said nonwoven outer layer in
said central zone;

a liquid impervious backsheet; and
an absorbent core having side edges, said absorbent -
core positioned between said topsheet and said
backsheet.
2. The absorbent article of Claim 1 wherein said nonwoven
outer layer comprises two strips spaced apart on top of said
apertured thermoplastic film layer so that the spaced apart region
between said two strips forms said opening.
3. The absorbent article of Claim 1 or 2 additionally complismg a
nonwoven secondary layer positioned between said topsheet
.and said absorbent core.
4. The absorbent article of Claim 3 wherein said nonwoven
secondary layer and sald nonwoven outer layer consists of a
single piece of material c-folded around said longitudinal edges of
said apertured thermoplastic film layer in each said end zone.
5. The absorbent article .of Claim 1 or 2 wherein said absorbent
core is positioned below salid central zone and said end zones.
6. The absorbent article of Claim 1 or 2 wherein said side edges of

said absorbent core form the longitudinal edges of said main body
porttion.




a longitudinally-oriented (or "longitudi naI ") ] unci—m“e”uc'h' as lines of

juncture 422a. As used herein, the terns "juncture"
juncture") refers to regions where t he fl aps ext endn H“ “ﬁ m \Hl“ed to
the main body portion 422. These regions can be a varu ows eéurved o

straight lines, but they are not lik¥ted to Ilnes: Thus t hese regions can
conprise flanges, strips, 15.

i nterm ttenty hhaShsofbtht drficlb 'of ©laihi’1 WierSimkeid Eﬁaﬂufdd ustrated in Figure '
10, thermoplastic film layer and said absorbent core are laterally
coextensive.
8. The absorbent article of Claim 1 or 2 additionally compising a
pair of flaps, each flap being associated with said main body
portion at a juncture and extending laterally outward from said
main body portion. .
9. The absorbent article of Claim 8 wherein each said flap
comprises a portion of said topsheet and said backsheet.
10. The absorbent article of Claim 9 wherein each said flap
comprises said nonwoven outer layer of said topsheet and said
backsheet
11. The absorbent article of Claim 10 wherein said absorbent
core and said apertured thermoplastic film layer are substantially

laterally coextensive and positioned below said central zone and said '
end zones. :

12. The absorbent atrticle of Claim 1 wherein the article is a
pantiliner.

13. The absorbent article of Claim 1 wherein the article is a
sanitary napkin.




the line of juncture 422a is a relatively straight |ine. In
addition, the absorbent material of the sanitary napkin 420 may extend into
the flaps to forma flap absorbent core, as described in greater detail in
U S Patent 4,917,697, or the flaps 500 can be a separate el enent attached
to the main body portion. The flaps 500 can al so copprise at |east one of
the materials formng the main body portion 422, (i} &HIS Sh TR out er

| ayer 470, the apertured thernoplastic filmlayer 4B0. t et 1450,

t he nonwoven secondary | ayer, or any addsti onal matet+abs—) preflerred
enbodi nent, the nonwoven outer |ayer 470, the apertured thernoplastic film
| ayer 480, and the backsheet 450 are extended outwardly and formthe seam
427 at a periphery 428 of the main body portion by fusion bonding,

adhesi ve, or ABSORBENGt ABRTTICEEUWERHNCOMEQREABLE cANBt RABIR 73CQUISIBIONonwoven
outer layer 470 and the backsheet 45BORBEEERX: ended laterally and formthe
pair of flaps 500. The absorbent core 460 and the apertured thernoplastic
filmlayer 480 are at least laterally coextensive. As shown in Figure 10,

it is preferable that the side edges of the absorbent core 460 and

ABSTRACT

L

An absorbent article such as a sanitary napkin, having an
improved topsheet that provides improved skin comfort as well as

' superior f£luid handling characteristics. Such absorbent articles
comprisle a main body portion preferably comprising a liquid
pervious topsheet, a liquid impervious backsheet, and an
absorbent core positioned between the topsheet and the backsheet.
The main body portion has longitudinal edges and lateral edges.
The topsheet has a central zone and a pair of end zones extending
laterally outwardly from and contiguous with the central zone.
The topsheet comprises a nonwoven outer layer and an apertured
thermoplastic £ilm layer. The nonwoven outer layer has an opening
positioned in the central zone. The apertured thermoplastic film
layer is positioned beneath the nonwoven outer layer so that the
apertured thermoplastic film layer and the nonwoven outer layer
covers the end zones while the apertured thermoplastic film layer
is exposed through the opening of the nonwoven outer layer in the
central zone. '

FIGURE 1

—_—
This Sheet Has

i




| ongi tudi nal edges of the apertured thernoplastic filmlayer 480 are not
the sane w dth. Wil e particul ar enbodi nents of the present

i nvention have been illustrated and described, it would be obvious to
those skilled in the art that various other changes and nodifications can
‘be nmade wi thout departing fromthe spirit and scope of the invention. It
Is therefore intended to cover in tie appended clains all such changes and
nodi fications that are within the s 6be of this invention. What
is clained Is: ' :
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CLAIMS 1. An absorbent article conprising:
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| ayer being positioned beneath sai d nonwoven outer | ayer so

that said apertured thernoplastic filmlayer and sai d nonwoven
outer |ayer cover said end zones and said apertured

t hernmopl astic filmlayer |Is exposed - t hrough sai d opening of
sai d nonwoven outer layer in said central zone; a

| i qui d inpervious backsheet; and an absorbent core having side
edges, sai d absorbent core ppef tioned between said topsheet and
sai d - backsheet . 2. The absorbent article of Caim1l wherein said

nonwoven outer |ayer conprises two strips spaced apart on top of  said
apertured thernoplastic filmlayer so that the spaced apart region
between said two strips forns said opening. 3. The absorbent article of
 Caiml or 2 addltlonally co _ woven secondary | ayer

.90
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and said absorbent core. 4. The absorbent article of Caim3 wherein said
nonwowen secondary |ayer and said nonwoven outer |ayer consists of a
si'ngle piece of material c-folded around said |ongitudi nal edges of sai d

apertured thernoplastic filmlayer in each said end zone. 5. The
absorbent article.of CQaiml or 2 wherein said absorbent core is
positioned bel ow said central zone and said end zones. 6. The absorbent
article of daim1l or 2 wherein sai Géide edges of sai d absorbent core
form the |ongitudinal edges of sai i n body portion.
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17 7. The absorbent article of Caim1l1 wherein said apertured
thernoplastic filmlayer and said absorbent core are |laterally coextensive.
8. The absorbent article of Claim1l or 2 additionally conpising a pair of
flaps, each flap being associated with said main body portion at a juncture
and extending laterally outward from said main body portion. 9. The

" absorbent article of Caim8 wherei P/ach said flap conprises a porti-on of

sai d topsheet and sai d backsheet.
wherein each said flap conprises said nonwoven outer

10. The absorbent article of daim9
| ayer of said topsheet

and sai d, et 11. The absorbent articl ¢7Qf C W& 10 wherein said
absor benﬁka.SG (70 _ he!
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core and said apertured thernoplastic filmlayer are substantially

| at erall y coextensive and positioned bel ow said central zone and said end
. zones. 12. The absorbent article of Claim1 wherein the article is a-
pantiliner. 13. The absorbent article of Caim1l wherein the article is a
sani tary napkin. '
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FIG. 8
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FIG.10
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/N - SEARCH REPORT - Application No. 9603946-6

- TEXT OF THE ABSTRACT

ABSORBENT ARTICLE WITH COMFORTABLE AND RAPID
ACQUISITION TOPSHEET

An absorbent article such as a sanitary napkin, having an improved topsheet-(30) that provides

- improved skin comfort as well as superior fluid bandling characteristics. Such absorbent
articles comprise a main body portion preferably comprising a liquid pervious topsheet, a

liquid impervious backsheet (50), and an absorbent core (60) positioned between the topsheet
and the backsheet. The main body portion (22) has longitudinal edges (24,24°) and lateral
edges (26,26°). The topsheet (30) has a central zone (32) and a pair of end zones (34)
extending laterally outwardly from and contiguous with the central zone. The topsheet
comprises a nonwoven outer layer (70) and an apertured thermoplastic film layer (80). The
nonwoven outer layer (70) and an opening (72) positioned in the central zone (32). The
apertured thermoplastic film layer (80) is positioned beneath the nonwoven outer layer (70) so
that the apertured thermoplastic film layer (80) and the nonwoven outer layer (70) covers the
end zones (34) while the apertured thermoplastic film layer (80) is exposed through the
opening of the nonwoven outer layer (70) in.the central zone (32). . :

Fig. 1
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