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not itself hold the discharged fluid. Instead, the topsheet is fluid-permeable to allow the fluids to
flow into an absorbent core.

Over the years, topsheets have improved to provide a cleaner, drier, and more

comfortable in-use experience. In some feminine hygiene products, the topsheet is made of a

25  hydrophobic material. These materials can include phobic nonwovens, hi-loft nonwovens, and
softer films with significant texture (micro apertures, nubs that can trap fluid within the film
structure etc), and can be manufactured from a wide range of materials such as apertured plastic
films, natural fibers (e.g., wood or cotton fibers), synthetic fibers (e.g., polyester or
polypropylene fibers) or from a combination of natural and synthetic fibers. The hydrophobic

30  nature of these materials helps to isolate the wearer's skin from liquids absorbed by the product
and thus improves comfort by reducing the phenomenon known as “rewet”.

Absorbent cores are well known in the art, and have conventionally included tangled
masses of fibers, i.e., fibrous webs that can imbibe fluids both by an absorption mechanism (in
which fluid is taken up by the fiber material itself) and by a wicking mechanism (in which fluid

35 is acquired by, distributed through, and stored in capillary interstices between fibers).
One way to improve the absorbent capacity of an absorbent core is to add a

superabsorbent material, such as a polymeric gelling material (also referred to as hydrogel-
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25  the tendency of such topsheets to repel fluid creates a risk that the fluid will flow off the topsheet,
rather than flow through the topsheet and into the absorbent core. This challenge is particularly
keen in connection with feminine hygiene products, which commonly encounter fluid flow rates
of less than 1-3 gram per hour, rather than the gushing flow rates commonly encountered by
incontinence products. For such fluid to flow into a feminine hygiene product, it must overcome

30 not only the hydrophobic properties of the topsheet, but also the natural adhesion of the fluid to
bodily surfaces.

To address these concerns, steps are sometimes taken to make the upper surface of the

topsheet hydrophilic. This has been done, for example, by treating the upper surface with a
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However, attemptmg to increase the capillarity of a secondary topsheet in these

traditional ways may cause the secondary topsheet to become a stronger and a better competitor
for the fluid, thus impairing transport of the fluid to lower, underlying layers of the absorbent
25 core. As such, there remains a need for absorbent articles having improved absorption

characteristics.

SUMMARY OF THE INVENTION

30 It has been discovered that the bridging problem of hydrophobic nonwoven or aperture
film topsheets can also be addressed in a very different way. Providing trace amounts of
superabsorbent material in intimate contact with the lower side of such a topsheet has been found
to enable more efficient fluid bridging and improve the onset of fluid absorption through the

topsheet, without significantly interfering with the subsequent transport of the fluid to the core.
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BRIEF DESCRIPTION OFF THE DRAWINGS

FIG. 1 is a perspective view of one embodiment of a sanitary napkin that uses the present
15  invention.

FFIG.2 is a cross-sectional view of the sanitary napkin of Fig. 1, taken through line 2-2.

DETAILED DESCRIPTION OF THE INVENTION

20 The invention can be used in a variety of disposable absorbent articles, but is particularly
useful in feminine hygiene products such as sanitary napkins and pantiliners. One embodiment
of a disposable absorbent article that uses the invention is the sanitary napkin 10 shown in FIG. 1
and FIG. 2.
The illustrated sanitary napkin 10 has a body-facing upper side that contacts the user’s
25  body during use. The opposite, garment-facing lower side contacts the user’s clothing during
use.

A sanitary napkin 10 can have any shape known in the art for feminine hygiene articles,
including the generally symmetric “hourglass” shape as shown in FIG. 1, as well as pear shapes,
bicycle-seat shapes, trapezoidal shapes, wedge shapes or other shapes that have one end wider

30 than the other. Sanitary napkins and pantyliners can also be provided with lateral extensions
known in the art as “flaps” or “wings” (not shown in FIG. 1). Such extensions can serve a
number of purposes, including, but not limited to, protecting the wearer's panties from soiling
and keeping the sanitary napkin secured in place.

The upper side of a sanitary napkin generally has a liquid pervious topsheet 14. The

35 lower side (seen in FIG. 2) generally has a liquid impervious backsheet 16 that is joined with the



25body during use. The opposite, garnent-facing | ower side contacts the
user's clothing during use. A sanitary napkin 10 can have any shape
known i n wbheomvraof1or fem ni ne hygi ene articles, includi rgTiUseoigesESsal |y
symmetric "hourglass” shape as shown in FIG 1, as well as pear shapes,

bi cycl e-seat shapes, trapezoi dal shapesS, wedge shapes or other shapes that
have one end wi der 30 than the other. Sanitary napkins and pantyl i ners can
also bep with lateral exte ns knovvn nthe art as "fl aps”

"W ngs" ﬁ%ﬁhth? Rdgep ef thg prodege %“eagf%ﬂﬂ%t 671 18 &Posidrled %tWHﬁlé?rtoBgﬁleet
pur poses 14I 478 ke 20kkhedd % NQtsedondr} @hshicRs 20may 8E bioRGled BEMVWRR I TthSaRéBEdeS
fromsoiling and keeping the sanitary napkin secured in place.

The uppercosi febyrath hedprshetty napkin general Iy has a |iquid pervious

tOpSheet 14. The FrhQvan, gkdgckaaens anF {h@ abg()rbéh‘? Q@feaiﬂ YarNBS aRehb8¥ i a
i mper vi ous backsheet 16 that Is joined wth

2012/ G4033RBRTPf WSHONPM@SRERGIrgiong j8HeERS amcaélﬁd tthhe”em@fb@twr sidpélap produkis..  An
absor bentprgfgﬁ@d RS RORint éofagg& %&M@@esﬁh&& gaéﬁ%tm%sam e 4hag gébeet
y be provi e

16. A secondary topsheet 20 ed a of the absorbent
core 18, "Hbmedichibtchennitapsirpbin iSfhal todpsdhmen Adg. 2tlhé9%aUsz HeetNol6,423480,t he

absor bent S 6.k S 08,285 S00LLE DR Solf 3l 90Y1 B, VAL by Koo o

configuratio inc S0 ca products ot Si ap proddcts
Pr ef er r ed' Beakictlabisposaplki Absodrhi duickt"i snedaoveAbiest rMbedSOgéﬂ%ﬁ* al Sy Pan N&. S.

Eﬁ; ]%J(i) 4111%5;3%96%“@"8&&@%&%@%)&'3% 1 nh'taaruxssbl%nd) g?inl Sue%ﬁtéﬁ%ﬁi égqpésysued

t o DesMarkaich oest patentd @, 1ndd?1&ﬂated.he$em IB@trefelhb:.e 4,321, 924, Bor der ed

Di sposabl e Ab i.cl i SS 82; U. S,  Pat

20", 589, 876, 1Hhdokshithd a5 i SRR A W Ao s SR A SR bur g
on Aug. l&he&%hanﬁ&@ﬁr@ﬁbﬁl@%@uﬂaﬁ @(b'lh}Sany f SNPREIPPL, apkddi eeaichighition HL-

ref er ence. e backsheet 16 and the topsheet 14 can be secured

t oget her 12A8 4T J&?@%t VVbe%ﬁ%‘mdAaH’ésﬁavgéﬁ?rlﬁnu‘fﬂé%fl%}’r@ld By tapshect M, ppdethe

Conmpamiy QfaciSheet P8WAn bdfolHed UnéElRh thBﬁbﬂEe%t 8610 PretdureldRBin® ullthsdRi3 Jeoﬁkﬁﬂ§ been
found to be satisfactory. Alternativel é t he topsheet 14 and the
r

backsheetdy1gnig dacchenicahibhading. ¢r sa el Aﬁyll%éa@erwfmﬁ RyOP sead ZGee r%fﬁm ng,

ultr ason'lﬁte@?ﬁ‘ﬂgrﬁgm (d\%@ﬁlﬁﬁq o@ﬁﬂ%ﬂﬂoﬁ@l e %Hg@s%gthecﬂrocﬁlcp 'iﬂlﬁﬂ?tu?{ﬁ!ie soptufgl did
i npermeabl e crinp seal 24"can resist lateral mgration (" ing") of fI uid

t hr ough tth@wwgéyn@qrgqrmentpr oduct, inhibiting side soiling of the wearer's

under gar ment s As% tﬁ/pg?atl %ﬁ’e&ﬁ tar& Pﬁggo]'aﬂda'{ﬁé &P lfﬂenéanﬂ'%g ntaﬁlan 1|0k(% thl Mesent

sanitary napkin 10 prese i nvention can ve panty-fasteni ng
adhesilve invespors ean lnve tphety dastemagt adhamer@sm@eomfhe lravkaidaminglséde dhlecksheet

panty- fasltﬁeglhgg% RERh: e aﬁt%@wQ% prlngro FROWad% 083 ¥ &n YREH flopthls%egp;%rsé for

thi s purpos can covere 0 use by a release paper
wel | knovandican bdeveret pribf tofus@pga miea‘m pagsr, as 8 vprlldsewn in gartty If Sgtseniwigs

:gﬂ:flevf Oa%fa ﬁrg?eﬁh %glﬁ)tglfasgen&g atdE%SI ntagf;lgé It{; eSIagr%erﬁ?acmg 31863 é:ooapsttg'%%ntg'ch
and adhere to the underside of the wearer’s panties.
25 For the purpose of describing the invention, the important parts of the sanitary napkin 10
are the topsheet 14, the absorbent core 18, and the secondary topsheet 20. Each of these
components will be described in turn.

The topsheet 14

To provide for softness next to the body, the topsheet 14 of the illustrated sanitary napkin

30 10 is formed from a soft, smooth, flexible, porous material that is non-irritating to the user’s skin.

The topsheet 14 must be permeable to the body fluids to be collected by the article and thus, for a
sanitary napkin, must be permeable to vaginal discharges.

Generally, topsheets for absorbent articles can be made from a wide range of materials

such as woven and nonwoven materials; polymeric materials such as apertured formed
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per vi ous ¢,QnbRqY besHdahESrd Vlﬂwo@gﬁp&lﬁgﬁgs and non al%l&l;eﬁp le f Or med film
topsheets are described’in U S. 929, Thon&ég i ssued Dec.

30, 1975; U. SSuimble faxged 41118221932%3 elmﬂelsqrbed iU %tha)t N.s3 %841 JAprThompson) 982
U.S. Pat jsued Dec. 30, 1975; U.S. Pat. No. 4,324,246 (Mullane, et al.), issued Apr. 13, 1982; U.S. Pat.

20  No. 4,342,314 (Radel. et al.), issued Aug. 3, 1982; U.S. Pat. No. 4,463,045 (Ahr et al.), issued
Jul. 31, 1984; and U.S. Pat. No. 5,006,394 (Baird), issued Apr. 9, 1991. Each of these patents are
incorporated herein by reference. Other aperture-formed film topsheets are disclosed in U.S. Pat.
No. 4,609,518 (Curro et al), issued Sep. 2, 1986 and U.S. Pat. No. 4,629,643 (Curro et al), issued
Dec. 16, 1986, which are incorporated by reference. Other suitable topshetts are disclosed in, for

25 example, U.S. Patent Nos. 7,172,801; 7,270,861; 7,410,683; 7,507,459; 7,553,532; 7,648,752;
7,670,665; 7,682,686; 7,718,243; and U.S. Patent Appln. Nos. 2005/0281976; 2005/0283129;
2008/0119807; 2009/0030390; 2009/0030391. One useful topsheet for the present invention is
the formed film described in one or more of the above patents and marketed on sanitary napkins
sold by The Procter & Gamble Company of Cincinnati, Ohio as "DRI-WEAVE."

30 The absorbent core 18

The absorbent core 18 of a sanitary napkin serves to store bodily fluids discharged during
use. The core 18 can be manufactured in a wide variety of sizes and shapes, and may be profiled
to have different thickness, hydrophilic gradients, superabsorbent gradients, densities, or average

basis weights at different positions across the face of the product.
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The secondary topsheet 20 is interposed between the absorbent core 18 and the topsheet

14, and serves to rapidly draw discharged body fluids, in particular menstrual fluids, through the



30 mcroporous film an apertured fornmed film or other polynmer filmthat
is vapor perneable, or rendered to be vapor perneable, but substantially
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nodi fised @@fndthe Aluid aYQRh ZO@Pchet Rt dddkstri QUGB thik PRIGSARO alerbshd dokengd by
chem cal Trirlifa:awrzz% may store or fail to distribute small quantities quantities of the acquired liquid.
Many materials can be used to make this web or matrix, including both naturally
occurring, unmodified cellulosic fibers such as cotton, Esparto grass, bagasse, kemp, flax, wood
pulp, and jute, as well as modified cellulosic fibers such chemically modified wood pulp, rayon,
20  and the like. Such fibers can be stiffened by chemical means.
The cellulosic fibers used in the illustrated secondary topsheet 20 are hydrophilic. As
used herein, the term "hydrophilic" describes fibers, or surfaces of fibers, that are wettable by
aqueous fluids (e.g., aqueous body fluids) deposited on these fibers. Hydrophilicity and
wettability are typically defined in terms of contact angle and the surface tension of the fluids and
25  solids involved. This is discussed in detail in the American Chemical Society publication entitled
Contact Angle, Wettability and Adhesion, edited by Robert IF. Gould (Copyright 1964). A fiber,
or surface of a fiber, is said to be wetted by a fluid (i.e., hydrophilic) when either the contact
angle between the fluid and the fiber, or its surface, is less than 90degrees, or when the fluid
tends to spread spontaneously across the surface of the fiber, both conditions normally co-
30 existing. Conversely, a fiber or surface is considered to be hydrophobic if the contact angle is

greater than 90degrees and the fluid does not spread spontaneously across the surface of the fiber.

Thermoplastic material

The structure of hydrophilic cellulosic fibers in the illustrated secondary topsheet 20 can

be solidified by thermoplastic material. Upon melting, at least a portion of this thermoplastic
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polymer comprising the sheath often melts at a different, typically lower, temperature than the
polymer comprising the core 18. As a result, these bicomponent fibers provide thermal bonding
due to melting of the sheath polymer, while retaining the desirable strength characteristics of the
core polymer.
30 Suitable bicomponent fibers for use in the present invention can include sheath/core fibers
having the following polymer combinations: polyethylene/polypropylene, polyethylvinyl
acetate/polypropylene, polyethylene/polyester, polypropylene/polyester, copolyester/polyester,

and the like. Particularly suitable bicomponent thermoplastic fibers for use herein are those

having a polypropylene or polyester core, and a lower melting copolyester, polyethylvinyl acetate
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fibers that typically do not function as binder fibers but alter the mechanical properties of the

fibrous webs. These might include, for example, polyester fibers such as polyethylene
terephthalate (e.g., DACRON.RTM. and KODEL.RTM.), high melting crimped polyester fibers
(e.g., KODEL.RTM. 431 made by EFastman Chemical Co.) hydrophilic nylon



30The secondary topsheet 20 in the illustrated sanitary napkin can al so

i nclude synthetic fibers that typically do not function as binder fibers
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and cross-linking thus in part determines the gel volume and extractable polymer characteristics

In

30  of the hydrogels formed from these polymeric gelling materials. Suitable crosslinking agents are
well known in the art and include, for example, those described in greater detail in U.S. Pat. No.
4,076,663 (Masuda et al); issued Feb. 28, 1978, which is incorporated by reference. Preferred
crosslinking agents are the di- or polyesters of unsaturated mono- or polycarboxylic acids with

polyols, the bisacrylamides and the di- or triallyl amines. Other preferred crosslinking agents are
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superabsorbent material is used. The material is 6 mm long with a decitex of 10. Suitable
25  material can be purchased from Technical Absorbents of the United Kingdom as Oasis type 111.

In certain embodiments, it is preferred to use a trace amount or less than about 3.5 grams

per square meter of superabsorbent material, such as, for example, between 0.3 and 3.5 grams per
square meter of superabsorbent material, more preferred to use between 0.3 and 2.5 grams per
square meter of such material, and most preferred to use between 0.3 and 1.5 grams per square

30  meter of such material. The superabsorbent material may be placed in intimate contact with the
lower side of the topsheet 14. In the secondary topsheet 20 used in the illustrated sanitary
napkin, the fibrous superabsorbent material contributes 0.6 grams per square meter to the basis
weight of the secondary topsheet 20.

Formation of the secondary topsheet




13 The m xtures of fibers, thernoplastic material, and superabsorbent
material can be fornmed into |layers by any of a variety of techniques,

i ncl udi ngveebtdmyiing nmet hods and air-1ayi ng net hods. Teebhmiusaed/ 052565
wet-laying cellulosic fibrous material to form paper are well known in the
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to the basis weight of the secondary taopsheet 20. The fibrous .
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topsheet 14. 2.5 grans per squdare nmeter of l[atex are sprayed onto both
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S y from

20 can be forne epar at e e absorbent core 18 and then conbi ned
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oot RIS 05 5 LRGSR, RIS STE P
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Iz(r)]itz/eggb 31% "g%?ﬁ 5 h% Iﬁ% g%@‘l%%iﬁ(toinggry tgpaéﬁget §HC t1’he \ﬁgous superabsorbent material is
added into the second of three active forming heads causing it to lie near the middle of the
25  absorbent airlaid web. 'This ensures that the fibrous superabsorbent material is physically
contained within a fibrous matrix and allows the absorbent airlaid web to be oriented with either
the top or bottom surface facing towards the topsheet 14. 2.5 grams per square meter of latex are
sprayed onto both sides of the resultant material.
There are different ways to combine the secondary topsheet 20 and the absorbent core 18.
30  The secondary topsheet 20 can be formed separately from the absorbent core 18 and then
combined later after thermal bonding/densification. Alternatively, the secondary topsheet 20 and
all or parts of the absorbent core can be formed on top of the other.

The dimensions and values disclosed herein are not to be understood as being strictly

limited to the exact numerical values recited. Instead, unless otherwise specified, each such



dimension is intended to nean both the recited value and a functionally
equi val ent range surroundi ng that value. For exanple, a dinension disclosed
as "40 nmwoie1z/oabanded to nmean "about 40 mmi' Every documemtuseotiossher ei n,
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t he | owerassgmde (@fhat ten inapis db@miendshall Boven.di sposabl e article as recited in
claimi, in ! Cd?: 1I’bart}telcu a(I)rpgrrpl oec}img:'rffs i0 El%dlgrggerr}? l?Iilvce'ntion have been illustrated and
described, it would be obvious to those skilled in the art that various other changes and
modifications can be made without departing from the spirit and scope of the invention. It is

15  therefore intended to cover in the appended claims all such changes and modifications that are

within the scope of this invention.



3. A disposable article as recited in claim2, in which the topsheet 14 is
a hydrophobi c topsheet froma group of nonwoven topsheets and apertured
filmtopsweabr/04d315A di sposable article as recited in amgTafS2ehasimss 1l to 3,
in which the di sposabl e absorbent article is froma group of sanitary
napki ns and pantiliners. 55. A disposaﬂpe article as recited in any of
clains 1 to 4, in which the superabsorbent material is a fibrous

super absorbent material . 6. A disposable article as recited in any of
claims 1 to 5, in which the superabsSﬁﬁ%M& material is 10provided in a
fibrous matrix. 7. A disposable article as recited in any of clainms 1 to 5,
in which the superabsorbent material is provided in an airlaid |ayer. 15 8.
A di sposaBh# il¢imef & as recited in any of claims 1 to 5, in which the
superabsorbent material is provided in an airlaid |layer that has a basis
wei ght of |ess than about 125 granms per square neter. 9. A disposable
article ds Adeppsablejagicigprtigde thethkasms 1 to 8, in which the concentration of

20super abso teri S bl r : . Of
super absor bont ar oy Ll gkl R LR <L 30 R0 B BRB1 1/ 052585

16 10. A di spipsabérd canctlBoind as recited in any of claims 1 and 4 to 9, in
whi ch the dé &QC%%EB‘JI% o rsﬁﬂegbgorgé‘fﬁ hﬂ?ehalclg MR a?ESntact with the lower side of the

topsheet 14.

2. A disposable article as recited in claim 1, in which the topsheet 14 is hydrophobic.

3. A disposable article as recited in claim 2, in which the topsheet 14 is a hydrophobic topsheet

from a group of nonwoven topsheets and apertured film topsheets.

4. A disposable article as recited in any of claims 1 to 3, in which the disposable absorbent

article is from a group of sanitary napkins and pantiliners.

5 5. Adisposable article as recited in any of claims 1 to 4, in which the superabsorbent material is

a fibrous superabsorbent material.

6. A disposable article as recited in any of claims 1 to 5, in which the superabsorbent material is

10 provided in a fibrous matrix.

7. A disposable article as recited in any of claims 1 to 5, in which the superabsorbent material

is provided in an airlaid layer.

15
8. A disposable article as recited in any of claims 1 to 5, in which the superabsorbent material is
provided in an airlaid layer that has a basis weight of less than about 125 grams per square
meter.
9. A disposable article as recited in any of claims 1 to 8, in which the concentration of
20 superabsorbent material is in the range of 0.30 and 3.5 grams of superabsorbent material per

square meter.



a phobi c nonwoven or filmtopsheet 14; 5an absorbent core 18; and a
secondary topsheet 20 that a) is positioned between the absorbent core 18
and t he twpsheauosid, b) has a basis weight of 40-80 grarsTasR0IIqsEBEE NEt €r
of surface area, and c) contains a m xture of cellul ose, bi-conponent
fiber, and between 0.30 and 1.5 grans dér square meter of fibrous

super absorbent material air-laid onto a non-wven carrier. 10

10. A disposable article as recited in any of claims 1 and 4 to 9, in which the disposable article
further comprises:
a phobic nonwoven or film topsheet 14;
5 an absorbent core 18; and
a secondary topsheet 20 that a) is positioned between the absorbent core 18 and the topsheet
14, b) has a basis weight of 40-80 grams per square meter of surface area, and c) contains a
mixture of cellulose, bi-component fiber, and between 0.30 and 1.5 grams per square meter of

fibrous superabsorbent material air-laid onto a non-woven carrier.

10



