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ABSORBENT. ARTICLE HAVING. AN IMPROVED SURGE GEMEN

TECHNICAL FIELD

This invention relates to absorbent articles, particularly absorbent

structures which are useful in personal care products. More
particularly, the invention relates to absorbent articles which are
designed for the rapid uptake, distribution and retention of repeated
liquid surges into the absorbent portion of the article.

BACKGROUND OF THE INVENTIO

Desired performance objectives of personal care absorbent products
include low leakage from the product and a dry feel to the wearer.
However, absorbent products commonly fail before the total absorbent
capacity of the product is utilized. An absorbent garment, such as an
incontinence garment or disposable diaper, often leaks at the leg,
top-front or top-back areas of the diaper. Leakage can occur due to a

variety of shortcomings in the product, one being an insufficient rate
.of fluid uptake by the absorbent system, especially on the second or

third liquid surges.

Attempts to alleviate leakage include providing physical barriers with
elastic leg gathers and changing the amount or configuration of the
absorbent material at the zone of the structure into which the liquid
surges typically occur. To further reduce leakage, articles with
elasticized Tleg .gathers have further incorporated additional,
elasticized containment or barrier flaps located at the interior of
the structure. Absorbent'gelling particles have also been included to
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example, an absorbent article can have a liquid permeable transport
layer which is located between a topsheet layer and an absorbent body.
In other configurations, a conventional absorbent member can have fluid
storage and acquisition zones composed of cellulosic fluff mixed with
absorbent gelling particles; and may include a dual-layer absorbent
core arrangement comprising a bottom fluff pad containing hydrogel
particles, and a top fluff pad with little or no hydrogel particles.

Non-woven materials such as carded webs and spun-bonded webs, have been
used as the body-side liners in absorbent products. Specifically, very
open, porous liner structures have been employed to allow liquid to
pass through them rapidly, and help keep the body skin separated from
the wetted absorbent pad underneath the liner. Some structures have
incorporated zoned surfactant treatments in preselected adreas of the
liners to increase the wettability of the preselected regions and
thereby control the amount of Tiquid wet-back onto a wearer's skin. In
addition other layers of material, such as those constructed with
thick, lofty fabric structures, have been interposed between the liner
and absorbent pad for the purpose of reducing wet-back.

With conventional fluff-based absorbent structures, such as those
discussed above, the cellulosic fibers, when wetted, can lose
resiliency and collapse. As a result, the liquid uptake rate of the
wetted structures may become too low to adequately accommodate
subsequent, successive liquid surges. Where absorbent gelling
particles are incorporated between the fibers to hold them apart, the
gelling particles swell and do not release the absorbed fluid.
Swelling of the particles can then diminish the void volume of the
absorbent structure and reduce the ability of the structure to rapidly
uptake liquid.
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"~ Despite the development of absorbent structures of the types surveyed
above, there remains a néed for improved absorbent structures which
can adequately reduce the incidence of leakage from absorbent products,

10 such as disposable diapers. There is a need for an absorbent structure
which can provide improved handling of 1liquid surges and more
effectively uptake and retain repeated loadings of liquid during use.

BRIEF DESCRIPTION OF THE INVENTIO
15

| Generally stated, the present invention provides a distinctive
absorbent article which includes a backsheet layer and an absorbent
retention portion which is superposed on the backsheet layer. The
retention portion has a length and a width, and has laterally opposed
20 side edges thereof and longitudinally opposed end edges thereof. A
surge management portion is located generally adjacent a bodyside
surface of the retention portion. The surge management portion is
constructed to temporarily hold received liquid and release the 1liquid
to the retention portion. The surge management portion has a width,
25 opposed side edges thereof and opposed end edges'thereof, and has a
length thereof which is less than the length of the retention portion.
The end edges of the surge management portion are located
" longitudinally inboard from the end edges of the retention portion.
A porous topsheet layer is disposed in facing relation with the
30 backsheet layer to sandwich the retention portion and the surge
management portion between the backsheet layer and the topsheet layer.
The topsheet layer has marginal regions thereof attached to marginal
regions of the backsheet layer. The attached marginal regions of the
) topsheet and backsheet layers are located laterally outboard of the
35 side edge regions of the surge management portion. A surfactant
material is applied to a medial section of the topsheet layer to
_ provide a greater wettability of the medial section, as compared to a
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superposed on the backsheet layer. The retention portion has a length
and a width, ?nd has fatera]]y opposed side edges thereof and
Tongitudinally opposed end edges thereof. A surge management portion
10 is located generally adjacent a bodyside surface of the retention-
portion. The surge management portion is constructed to temporarily
hold received liquid and release the liquid to the retention portion.
The surge management portion has a width, opposed side edges thereof
and opposed end edges thereof, and has a Tength thereof which is less
15 than the length of the retention portion. The end edges of the surge
management portion are located longitudinally inboard from the end
edges of the retention portion. A porous topsheet layer is disposed
in facing relation with the backsheet layer to sandwich the retention
portion and the surge management portion between the backsheet 1ayer
20 and the topsheet layer. The topsheet layer has marginal regions
thereof attached to marginal regions of the backsheet layer. The
attached marginal regions of the topsheet and backsheet 1layers are
located laterally outboard of the side edge regions of the surge
management portion. The surge management portion includes a fibrous
25 nonwoven web having a basis weight of at least 20 grams per squaré
meter, a void volume of between about 80 and about 117 cubic
centimeters per gram of web at 689 dynes per squafe centimeter
pressure, a permeability of about 8,000 to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, and a surface area per
30 void volume of about 10 to about 25 square centimeters per cubic
centimeter. '

The present invention, in its various aspects, can advantageously
provide an absorbent article which has adequate absorptive capacity

35 even though the bulk thickness and volume of the absorbent and article
are quite small. The absorbent article can rapidly uptake body
exudates, such as urine, and can maintain the rate of uptake even after
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Wher 40 abgwﬁjgmof g@ pbg@'bent structure he]ps to maintain a drier sectmn of
the article against the wearer. Thus, the distinctive structure of the’
present invention can reduce the amount of liquid held against the
wearer's skin, reduce leakage of 1iquid from the absorbent article, and
provide improved dryness and comfort to the wearer. In addition, the
15 distinctive aspects of the present invention can be advantageously
sustained during the course of multiple insults of liquid delivered

into the absorbent structure.

BRIEF DESCRIPTION OF THE DRAWINGS -
20 |

The invention will be more fully understood and further advantages will
become apparent when reference is made to the following detaﬂed-
description and accompanying drawings in which:

25 Fig. 1 representatively shows a partially cut-away, top plan view of
an article of the invention;

Fig. 2 répresen-tative]y shows a length-wise, cross-sectional view taken
approximately along the 1longitudinal centerline of the article
30 illustrated in Fig. 1;

Fig. 3 representatively shows a perspective view of the article of the
invention in which the elastic members have been allowed to contract;

35 Fig. 4 representatively shows a schematic, lateral, cross- -sectional,
exploded view taken approximately along the front waistband section of
the article illustrated in Fig. 2; '
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Fig. 6 representatively shows the topsheet layer employed with the
present invention; and

Fig. 7 representatively shows an absorbent structure employed with the
present invention. '

DETAILED DESC ION OF THE INVENTION

The absorbent structures of the present invention will be described
herein in relationship to their use in disposable absorbent articles,
but it should be understood that potential uses of the absorbent
structures of the present invention_néed not be limited to disposable
absorbent articles. As used herein, the term "disposable absorbent
article” refers to articles which absorb and contain body exudates and
are intended to be discarded after a Tlimited period of use. The
articles are not intended to be laundered or otherwise restored for
reuse. The articles can be placed against or in proximity to the body
of the wearer to absorb and contain various exudates discharged from
the body. While the present description will particularly be made in
the context of a diaper article, it should be understood that the
present invention is also applicable to other disposable personal care
absorbent articles, such as adult incontinence garments, sanitary
napkins, children's training pants and the like, as well as surgical
bandages and sponges.

With reference to Figs. 1, 2, 4 and 5, an absorbent article, such as
diaper 10, has a cross-wise, lateral dimension 126 and a length-wise,
longitudinal dimension 128. The diaper includes a backsheet layer 30
and an absorbent retention portion 48 which is superposed on the
backsheet layer. The retention portion has a length 72 and a width
dimension 74, and has laterally opposed side edges 76 and 78 thereof
and longitudinally opposed end edges 80 thereof. A surge management
portion 46 is located generally adjacent a bodyside surface 82 of the
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96, thereof, attached to marginal regions such as marginal regions 98
and 100, of the backsheet layer 30. The attached marginal regions of
the topsheet and backsheet layers are located laterally outboard of the
side edge regions 84 and 86 of the surge management portion 46. A
surfactant materia], such as a selected wetting agent, is applied to a
medial section 104 of the topsheet layer 28 to prov1de a greater
wettability of the medial section, as compared to a remainder of the
topsheet layer 28. . The medial section 104 has a width 106 which is
substantially not more ‘than the width 92 of the surge management
portion 46. In particular arrangements the medial section width 106
can be substantially equal to the width 92 of the surge management
portion.

In particular embodiments of the invention, the surge management layer
can be arranged to provide a surge layer basis weight within the range
of about 20-102 gsm, and can comprise nonwoven fabrics, such as
spunbond webs, airlaid webs and bonded-carded webs, composed of
synthetic polymer fibers. Suitable fibers include, for example,
polyester fibers, polyester/polyethylene bicomponent fibers,
polypropylene/polyethylene bicomponent fibers and the like, as well as
blends and other combinations thereof.

In other aspects of the invention, the surge management portion can be
characterized by various distinctive structural parameters. Such
parameters include, for example, resiliency and bulk recovery, basis

This Sheet

N T



retention portion, said end edges of said surge managenmfnTHISOBHEBINHAD BEEN
I ongi tudinally inboard fromsaid end edges of said retefition BEPLAGED and
sai d surge nanagenent portion conprising a fibrous non

basi s weiwgiighdi purosétist vadd groduwe peurfaneaacearper yoisaival umen(SAAN Jveb -

having a v fc‘u?iaﬁﬂinugg%ﬁ_f égetmeﬂe%gy; Qg and about 117 cubic centineters

per gram o hes per square centinmeter pressure, a perneability
of about 8,000 to about 15,000 darcy, a porosity of about 98.6 to about
99. 4 per ceyy., 12 1%uraf Fepréventadive poan vidwusF diagdouo ¥ theaprasentd square

e i Epos yePR o drn s SFAt B ncAREracsed statd ddre Ju bR A ICElARRR Y ot
r et ent i onirplaced gatherlingaand s:tongBmtﬁomg'emwetd)por'lthleodl dpervaetricieiksbacksheet
oo RRRIIGEN | Lot 1, g I S0, 02

t hereof attache
mar gi nal HagPsHAD d£8sai Pprtdpasadt the stryekungeare |rardial ]Iyoé!ﬂ? e%i"qyalteral ly

out boar d ﬁreSchsaﬂ@g%hbegtmsmbrw Cconstlie tiom oo 'diapePOl0, Gihd the

T G S LHFABE o ThRE 356 WREEh LoRba R BhP SREn L ChaaRG Tl A&
a ba she

In the shown embodiment, diaper 10 has a front waistband region 12, a

back waistband region 14, an intermediate crotch region 16 which

interconnects the front and rear waistband regions. The outer edges

of the diaper define a periphery 18 in which the longitudinally

15 extending side edge margins are designated 20 and the Tlaterally

extending end edge margins are designated 22. Preferably, the side

edges are curvilinear and contoured to define 1eg openings for the

diaper. The end edges are shown as straight, but optionally, may be

curvilinear. The diaper additionally has a transverse center line 24

20 and a longitudinal center line 26.

Diaper 10 typically includes a porous, liquid permeable topsheet 28;
a substantially liquid impermeable backsheet 30; an absorbent pad, such
as absorbent structure 32, positioned between the topsheet and

25 backsheet; and elastic members, such as leg elastics 34 and waist
elastics 42. Topsheet 28, backsheet 30, absorbent structure 32, and
the elastic members 34 may be assembled in a variety of well-known
diaper configurations. ' '

30 In the illustrated embodiment, two containment flaps 62 are connected
to the bodyside surface of topsheet layer 28. Suitable constructions
and arrangements for containment flaps 62 are described, for example,
in USP 4,704,116 issued November 3, 1987, to K. Enloe, the disclosure
of which is hereby incorporated by reference to the extent that it is

35 consistent (not contradictory) herewith.
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generally parallel arrangement, and a suitable elastic strand can, for
example, be composed of a 470 decitex Lycra elastomer. Elastic member
68 is connected to the movable edge of the containment flap in an

elastically contractible, condition such that the contraction of the.

elastic components thereof gathers and shortens the edge of the
containment flap. As a result, the movable edge of each containment
flap tends to position itself in a spaced relation away from the
bodyside surfaces of topsheet 28 and/or surge management portion 46
toward a generally wupright and approximately perpendicular
configuration, especially in the crotch section of the diaper. In the
shown embodiment, for example, the moveable edge of the barrier flap ‘is
connected to the flap elastics by partially doubling the flap material
back upon itself by a limited amount which is sufficient to enclose
flap elastics 68. The containment flaps may, for example, be
constructed of a fibrous material which is similar to the material
comprising topsheet 28, or similar to the material comprising surge
management portion 46. Other conventional materials, such as polymer
films, may also be emploeyed. |

With reference to Figs. 4 and 5, at least a pair of containment or
barrier flaps 62 are connected to laterally opposed, longitudinally
extending regions of topsheet 1ayer 28, and the connected topsheet
regions are located substantially adjacent to laterally opposed side
edge regions 112 and 114 (Fig. 6) of the topsheet medial section 104.
The connected topsheet regions are also located substantially laterally
inboard of the elasticized side margins of the diaper article 10. In
particular aspects of the invention, the connected regions of topsheet
layer 28 are located laterally outboard of the side edge regions of the
topsheet medial section 104. In other aspects of the invention,
barrier flaps 62 are constructed of a material which is permeable to
gas, such as ambient air. Alternative configurations of the invention

#________;__;———————
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for example, have a construction which is capable of supporting a
hydrohead of at least about 45 cm of water substantially without

15 leakage therethrough. A suitable technique for determining the

resistance of a material to liquid penetration is Federal Test Method
Standard FTMS 191 Method 5514, dated 31 December 1968.

With reference to Figs. 4 and 5, each of the barrier flaps 62 can
20 include a laterally extending base section 116 thereof with at least
a portion of the base section attached to the topsheet layer 28 at a
topsheet securement section 118, which is located laterally outboard
of the retention portion 48 and laterally outboard of the surge
management portion 46. The topshéet securement section 118 of topsheet
25 layer 28 is operably sealed to the backsheet layer 30 to substantially
prevent or block a'leakage of liquid through the securement section
118. The securement section can be constructed by employing various
conventional techniques, such as adhesive bonding, thermal -bonding,
sonic bonding, stitching, stapling, or the like. The illustrated
30 embodiment, for example, is configured with the topsheet securement
section 118 sealed to the backsheet layer 30 with a strip of adhesive,
such as a pressure 'sensitive hot melt adhesive. In the various
configurations of the invention, the adhesive can be configured in a
desired regular or irregular pattern. A particular aspect of the
35 invention can, for example, .be' configured to seal the topsheet
securement section 118 to backsheet 30 with a substantially continuous
adhesive bead or strip 120. Other aspects of the invention can be
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opposé&d end edges thereof, and having a |l ength thereof which is |ess than
the |engt Fhé)faoerf%'s‘i've strip can advantageously be configured to provide a
barrier bead which extends generally length-wise of the diaper.
Accordingly, at least a portion of the barrier bead is located in the
diaper crotch region 16. At least the crotch portion of the barrier
10 bead can advantageously be constructed to operably bond and
| substantially seal the corresponding portion of the securement section
118 of topsheet layer 28 to both the barrier flap-base section 116 and
the backsheet layer 30 by effectively "bleeding” through the topsheet
layer 28 to make operable contact with the backsheet layer. When a
15 substantially continuous seal is provided, liquid can be more
effectively contained between the two flaps 62. To provide a more
effective barrier bead, the representative adhesiveﬂstrip 120 is wiped
. or otherwise applied onto the appointed section of the flap base 116 at
a position which interposes the strip between the terminal side edge of
20 i tissue wrap 70 and the leg elastic carrier sheet. Additional pressure
can be applied to the adhesive strip area to help assure a desired
seal.

At least a portion of the base section can also be attached to the

25 topsheet layer 28 along a topsheet seam section located along the fixed
edge 64 of the containment flap. A suitable connecting means, such as
a substantially continuous adhesive bead 117, operably secures the
fixed barrier flap edge to the topsheet seam section. The shown
embodiment of the seam section is positioned laterally inboard of the

30 associated securement section 118, and is located proximate the
juncture between the flap base section 116 and the relatively
upstanding portion of the barrier flap.

As illustrated by the shown embodiment of diaper 10, topsheet 28 and
35 backsheet 30 may be generally coextensive, and may have length and
width dimensions which are generally larger than the corresponding
dimensions of absorbent structure 32. Topsheet 28 is associated with
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article; diaper periphey: 33&0"569 thertmangyerse sender éd"?o?“i ?eﬁ"&lﬂﬂpéb'posed
| ongi t udi i‘ﬁinbYaed{isﬂ:fiﬁtéIQbF 9o bout me@cém&hee&odtanerpe&éhﬂ ¢feahens

subot ant i SYarat haensthy oF o EinaF 1o B8 RLBENT EFRIARS CROMBETEF (SRe0r

medi 30 seuppeorporddcms of diaper 18| rwhith lwhen iwernf whpkl ynavipagt mlllgtcovat| vy

extendi ngy bagg. 525k et NS0T oM WidAHoweF2tbrso POF! tRE Qeardl.d baRe section
intermediate, crotch region 16 1ies between and interconnects waistband
regions 12 and 14, and comprises that portion of diaper 10 which, when
wokn, is positioned between the legs of the wearer and covers the lower

15 torso of the wearer:. Thus, the crotch region 16 is an area where

repeated fluid surge typically occur in diaper 10 or other disposable
absorbent article. i

Topsheet 28 presents a body-facing surface which is compliant,
20 soft-feeling, and non-irritating to the wearer's skin. Further,
topsheet 28 can be less hydrophilic than retention portion 48, and is
sufficiently porous to be 1liquid permeable, permitting liquid to
penetrate through its thickness. The topsheet layer has marginal side
regions 94 and 96, and has marginal end regions 108.
25
A suitable topsheet 28 may be manufactured from a wide selection of
web materials, such as porous foams, reticulated foams, apertured
plastic films, natural fibers (for example, wood or cotton fibers),
synthetic fibers (for example, polyester or polypropylene fibers), or
30 a combination of natural and synthetic fibers. Topsheet 28 is
typically employed to help isolate the wearer's skin from liquids held
in absorbent structure 32. Various woven and nonwoven fabrics can be
used for topsheet 28. For example, the topsheet may be composed of a
meltblown or spunbonded web of polyolefin fibers.. The topsheet may
35 also be a bonded-carded-web composed of natural and/or synthetic
fibers.
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attached to said topsheet |ayer at a topsheet seam sect ior[il EEN
t opsheet securenent section, said securenent section | oga 'é! %&%}E@ IJ
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- out boar orres t eet nedial section;
and atl? ?aV&‘{Vgﬁt ﬂﬁ;ﬂ@g?faaﬁﬁ ’b"i‘ﬁ?‘é lfiﬂ-o vs)%%dl al section of sai d

t opsheet Iayer to provide a greater wettability of said nedial section, as

compar ed tfleas §RiRbARIbrRLs Sy beOPGRREd | ¥ U suBSlATETy2hydRBhDT: eWth'

said applie ct ant ral

spaci ng banflespsdantiaddy panme Pa@@cﬂi"&ﬁ’@ab«f aj’&l the dyydrephobiigyraterial
Bri ef Deséaypéptaonaiyt he ﬂ?reaum@ﬁth a surfachant ei‘reétt@dwiﬁ ?rséestsbe ty esent

acoonpany B o AG TReaBrRE of Yweting] 15 38, Bltams LG dnba ' 2°
partil@ |y pantitml/ay emboghimeindinof ithey inventionbstopihert 28tdanl kg a nonwoven,
spunbond polypropylene fabric composed of about 2.8-3.2 denier fibers
formed into a web having a basis weight of about 22 gsm and density of
about 0.06 gm/cc. The fabric can be surface treated with a selected
amount of surfactant, such as about 0.28% Triton X-102 surfactant. The
15 surfactant can be applied by any conventional means, such as spraying,
printing, brush coating or the like.

With reference, to Fig. 6, the surfactant material, such as a
conventional wetting agent, can be applied to a medial section 104 of

20 the topsheet layer 28 to provide a greater wettability of the medial
section, as compared to a remainder of the topsheet layer 28. In
particular configurations, the width 106 of the medial section 104 can
be substantially equal to or less than the width 92 of the surge
management portion 46. In alternative configurations, the medial

25 section width 106 can be substantially equal to or less than a
cross-directional spacing 132 between the pair of adhesive strips 120
employed at the topsheet securement sections 118 (Fig. 5).

In other aspects of the invention, the surfactant-treated topsheet

30 medial section 104 can have a width 106 which is not less than about
64 millimeters. Alternatively, the medial section width 106 can be

not less than about 76 millimeters, and optionally, can be not less
than about 89 millimeters to provide desired benefits.  Other
configurations of the invention can have a medial section width 106

35  which is not more than about 254 millimeters. Alternatively, the
medial section width is not more than about 152 millimeters, and

. optionally, is not more than about 114 millimeters to provide desired
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Fig. 2 representatively shows a | ength-wi se, cross-sectiqnal_viewtaken

. approximately along the | ongitudinal centerline of the ar ﬁﬁk§SHEéﬁﬁk'%k%ﬁ‘
“in Fig. 1 Fig. 3 representatively shows a perspgcti Ve REppWe the

g{)tnit ﬂagt Of pdrifSkhance. ! rin"@ipgptitcrﬁ?are 'eAB8d it TPEne Pna}l\éﬁtpoene, or example,
REPLA(}avéhnhespﬁffnctant-treated topsheet medial section 104 can have a width of

Fig. 4 repfrpuenic® i Meldimebes @ schematic, lateral, cross-sectional,
“expl oded vLeM/th%n approxi mately along the front wai stband section of the

article illustrated in Fig. 2; Fig. 5 representatively shows a
schene§i c,In fuether, asperts-of the oimient fony! tiikedppointed medial section 104

of topsheet layer 28 can have a medial section width 106 which is

within a range of about 25-100 percent of the cross-directional spacing

132 between adhesive barrier strips 120. Desirably, the medial section

width 106 is about 80 percent of the cross-directional spacing between
10  the adhesive barrier strips.

The medial section can be approximately centered with respect to the
longitudinal centerline of the diaper, and in the shown embodiment
extends along substantially the entire length of the topsheet layer.
15  Alternatively, the surfactant treated medial section can be constructed
to extend along only a predetermined portion of the topsheet length.

: The various configurations of the invention can also be arranged with
the topsheet medial section 104 constructed with a width which is not
20 ' more than, and alternatively can be less than, a lateral spacing 130
between the topsheet securement sections 118 (Fig. 5). As a result,
the width 106 of the surfactant-treated medial section can be not more
than, and alternatively can be less than, a Tateral spacing 132 between
the adhesive sealing strips 120. Accordingly, each topsheet -
25  securement section 118 can be positioned laterally outboard from its
corresponding, proximately located side edge region of medial section
104. Similarly, each adhesive strip 120 can be positioned laterally
outboard from its corresponding; proximately located side edge region
of the topsheet medial section 104.
30
Backsheet 30 may be composed of a liquid permeable material, but
preferably comprises a material which is configured to be substantially
impermeable to liquids. For example, a typical backsheet can be
manufactured from a thin plastic film, or other flexible liquid-
35 impermeable material. As used in the present specification, the term
"flexible" refers to materials which are compliant and which will
readily conform to the general shape and contours of the wearer's body.
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"~ di sposabl e ﬁorbent artnﬁtgﬁ ib ié shoul d be understood that potenti al
uses of t HMdaREY,MERINAL; ¢ pLns 14 present invention need not be
I|n1tdﬂ to di sposabl e absorbent articles. As used herein, the term

" di sposabl g, apsq aéﬁ!mr aé,ﬁwahﬁem.rsef@rsw@ ah&é 'i88, Wﬁha&haasoeb apd gontain
body exudates an d

are |ntende to di scar ﬁﬁ@? E |n1t g eriod of
use. The dodyethydene film FWt“Snae'Ef"t‘:&"%'%s efu oy, oﬂ?e etges or ed
f]g)r Leuse (oTbeman)bebeabam ®050! agetimgerns(2.@ mrlsproxum tthet Ghowe bﬁdy
of the wear s N ai.n yar exudat_e t he
body. v rtpdistoacahe RAGRRRE R I PR ShAYIRG ar i RRAI, B bt
conteM ofl.@5dnidper Altarinat tve |constrmuti1bnse06nthar dbacksheet zmayt homprisecat
woven or nonwoven fibrous web layer which has been totally or partially
constructed or treated to impart the desired levels of 1liquid
impermeability to selected regions that are adjacent or proximate the
absorbent body. Backsheet 30 typically provides the outer cover of the
15 article. Optionally, however, the article may comprise a separate
outer cover member which is in addition to the backsheet.

Backsheet 30 may optionally be cqmpo;ed of a micro-porous, "breathable"
~ material which permits vapofs to escape from absorbent structure 32
20 while still preventing liquid exudates from passing through the
backsheet. For example, the breathable backsheet may be composed of a
microporous polymer film or a nonwoven fabric which has been coated or
otherwise treated to impart a desired level of liquid impermeability.
For example, a suitable microporous film is a PMP-1 material, which is
25 available from Mitsui Toatsu Chemicals, Inc., a'company having offices
in Tokyo, Japan; or an XK0-8044 polyolefin film available from 3M
Company of Minneapolis, Minnesota. The backsheet can also be embossed
or otherwise be provided with a matte finish to exhibit a more
‘aesthetically pleasing appearance.
30 ‘
The size of backsheet 30 is typically determined by the size of
absorbent structure 32 and the exact diaper design selected. Backsheet
30, for example, may have a generally T-shape, a generally I-shape or
a modified hourglass shape, and may extend beyond the terminal edges of
35 absorbent structure 32 by a selected distance, such as a distance
within the range of about 1.3 centimeters to 2.5 centimeters (about

0.5 to 1.0 inch), to pkovide side margins.
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@f#¥QQM§iﬂ3ﬁsﬁ%H¥f§§€¥o8?hf§}m85¥%te members which in turn are affixed
to backsheet 30. Topsheet 28 and backsheet 30 can be affixed directly
to each other in the df&per periphery 18 by attachment means (not
shown) such as an adhesive, sonic bonds, thermal bonds or any other
attachment means known in the art. For example, a uniform continuous
layer of adhesive, a patterned layer of adhesive, a sprayed pattern of
adhesive or an array of separate lines, swirls or spots of construction
adhesive may be used to affix topsheet 28 to bagkshéet 30.

It should be readily appreciated that the above-described attachment
means may also be employed to interconnect and assgmb]e together the
various other component parts of the article described herein.

In the representatively shown embodiment of the invention, the topsheet
layer 28 is disposed and secured in facing relation with the backsheet
layer 30 to retain and hold the retention portion 48 and the surge
management 46 between the backsheet layer and the topsheet layer. The
marginal side regions 94 and 96 of topsheet layer 28 are operably
connected to corresponding marginal side regions 98 and 100,
respectively, of the backsheet layer 30. Each of the attached marginal
side regions of the topsheet and backsheet layers is located laterally
outboard of its corresponding, associated side edge region 84 or 86 of
the surge management portion 46. In particular configurations of the
invention, the attached marginal regions of topsheet 28 can include
marginal end regions 108. The attached marginal end regions are
located longitudinally outboard of the end edge regions 88 of the surge
management portion 46. Similarly, the attached marginal regions of
backsheet 30 can include attached marginal end regions 110, which can
be located longitudinally outboard of the end edge regions 88 of the
surge management portion 46.
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Elastic members 34 are disposed adjacent the periphery 18 of diaper 10
along each of the longitudinal side edges 20. The leg elastic members
34 can be connected to either or both of the topsheet and backsheet
layers to provide elasticized side margins of the diaper article, and
can be arranged to draw and hold diaper 10 against the legs of the
wearer. Waist elastic members 42 may also be disposed adjacent either
or both of the end edges of dlaper 10 to .provide elasticized
waistbands.

Elastic members 34 and 42 are secured to diaper 10 in an elastically

contractible condition so that in a normal under strain configuration,
the elastic members effectively contract against diaper 10. The
elastic members can be secured in an elastically contractible condition
in at least two ways, for example, the elastic members may be stretched
and secured while diaper 10 is in an wuncontracted condition.
Alternatively, diaper 10 may be contracted, for example, by pleating,
and the elastic members secured and connected to diaper 10 while the
elastic members are in their unrelaxed or unstretched condition. Still
other means, such as heat-shrink elastic material, may be used to
gather the garment.

In the embodiment i]lusirated in Fig. 1, leg elastic members 34 extend
essentially along the complete length of crotch region 16 of diaper 10.
Alternatively, elastic members 34 may extend the entire length of
diaper 10, or any other length suitable providing the arrangement of

__/
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wettability of the medi al section, as conpared to a reng;; il
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or non-parallel strands of elastic material, or may be applied in a
10  rectilinear or curvilinear arrangement. Where the strands are
non-parallel, two or more of the strands may intersect or otherwise
interconnect within the elastic member. The elastic members may be
affixed to the diaper infany of several ways which are known in the
art. For example, the elastic members may be ultrasonically bonded,
15 heat and pressure sealed using a variety of bonding patterns, or
adhesively bonded to diaper 10 with sprayed or swirled patterns of
hotmelt or other type of adhesive.

In the illustrated embodiments of the invention, for example, leg

20 elastic members 34 may comprisé a carrier sheet to which are attached
a grouped set of elasticsfcomposed of a plurality of individual elastic

. strands 39. The elastic strands may intersect or be interconnected, or

be entirely separated from one another. The shown carrier sheet may,

for example, comprise a 0.002 cm thick film of unembossed polypropylene

25 material. The shown elastic strands can, for example, be composed of
LYCRA elastomer available from DuPdnt, a business having offices in
Wilmington, Delaware. Each elastic strand is typically within the
range of about 620-1050 decitex (dtx), and preferably, is about 940 dtx

in an embodiment of the invention wherein three strands are employed

30 for each elasticized legband. In addition, leg elastics 34 may be
generally straight or optionally curved. For example, the curved
elastics can be inwardly bowed toward the longitudinal centerline of

the diaper with the' innermost point (or apex, relative to the
cross-direction of the article) of the set of curved elastic strands

35 positioned approximately 0.75-1.5 inches inward from the outer most
edge of the set of elastic strands. In particular arrangements, the
_curvature of the elastics may not be configured or positioned

//
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35 characterized by various distinctive - structural p YETY T
parameters include, for exanple, resiliency and bulk recoyery, QSBEEN
8 wei ght, porosity, void volunme, surface area per D ‘

(SA'W), symmeﬁﬁli:hlﬂ?} lr@mac?légtbtt(he alade‘}w h@emmw .of the dﬁp@r 1As a -
et A O M AT RTINS
and cont r dawawdlyr bowededdd ollbwartlypbowedy, t refllex+typeaof curvatupes-ahdr the i onal |
“lateral di]@ﬁé‘ﬁi-%‘sel%@nf’é]%?fh@”@liats‘ﬂ‘i’&ﬁ’nky beS¥FsBt by a selected distance
5 within the range of about 0-8 cm toward either the front or rear
waistband of the diaper to provide desired fit and appearance. In
particular embodiments of the invention, the innermost point (apex) of
the set of curved elastics can be offset about 0-12 cm towards the
front or rear waistband of the diaper, and the outwardly bowed
10 reflexed-portion can be positioned toward the diaper front waistband.

An absorbent body, such -as absorbent structure 32, is positioned
between topsheet 28 and backsheet 30 to form diaper 10. The absorbent
body has a construction which is generally compressible, conformable,
15 non-irritating to the wearer's skin, and capable of absorbing and
retaining liquid body exudates. It should be understood that, for
purposes of this invention, the absorbent structure may comprise a
single, integral piece of material, or alternatively, may comprise a
plurality of individual separate pieces of material which are operab]y
20 assembled together. Where the absorbent structure comprises a single,
substantially integral biece of material, the material could include
the desired structural features formed into selected spatial regions
thereof. Where the absorbent structure comprises multiple pieces, the
pieces may be configured as discrete layers or as other nonlayered
25 shapes and configurations. Furthermore, the individual pieces may be
coextensive or non-coextensive, depending upon the requirements of the
product. It is preferred, however, that each of the individual pieces
be arranged in an operable, intimate contact along at least a portion
of its boundary with at least one other adjacent piece of the absorbent
30 structure. Preferably, each piece is connected to an adjacent portion
of the absorbent structure by a suitable bonding and/or fiber
entanglement mechanism, such as ultrasonic or adhesive bonding, or
mechanical or hydraulic needling.

35 In the embodiment representatively shown in Fig. 7, absorbent structure
32 includes a 1iquid-acquisition, target zone 44, and has a contoured,
curvilinear periphery, particularly along its side edges. The two
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As a result, the shape and relative 10ng_itudina1 placement of surge
management portion 46 can be selected to best correspond with the
actual target zone of either or both categories of wearers. Generally
stated, the target zone is a section of absorbent structure 32 which is
15 located in the front 60% of the length of the absorbent structure.
With reference to the percentage of the total length of absorbent
structure 32 measured into the absorbent structure from the front
waistband edge thereof, the target zone may preferably comprise a
region which begins at a line positioned approximately 10% of the
20 absorbent structure length away from the front waistband edge and ends
at approximately 60% of the absorbent structure length away from the
front waistband edge.

The ear regions 50 comprise portions which generally extend inwardly

25  from the outermost lateral side edges of the absorbent structure toward
its longitudinal center line. Thus, when the diaper is worn, the ear
regions are configured to generally engage the sides of the wearer's
waist and torso, and central region 54 is configured to generally
engage the medial portion of the wearer's waist and torso.

30
Absorbent structure 32 may be manufactured in a wide variety of sizes
and shapes (for example, fectangu]ar, trapezoidal, T-shape, I-shape,
hourglass shape, etc.) and from a wide variety of materials. The size
and the absorbent capacity of absorbent structure 32 should be

35 compatible with the size of the intended wearer and the liquid loading
imparted by the intended use of the absorbent article. Further, the.
size and the absorbent capacity of absorbent structure 32 can be varied

- 20 -
This Sheet Has Been Rei

N



L

el astics 42. Topsheet 28, backsheet 30, absorbent st r JEt S' ‘ e 3
the elastic menbers 34 may be assenbled in a variety of = SEEN
- di aper configurations. 30 In the illustrated enbodi ﬁpalnne‘t

flaps 62 e conne

t he.bod d h er 23.
Sui t abl e cé’nsﬂq‘:ﬂw(?‘%%g "eare'éfndrai'tegﬂﬁiggﬁ@hteg‘sfgﬂi acﬁ'ﬂl&%sf\ ﬁt' tfsl aps %2 are
descri bed,adddt ionxanil das been i ﬁounSPthaﬂomthla:hlesgmeshri‘ﬂoviaMWﬁ th&7, to

fo tEEIeogxtJeeﬁtg ﬁh L&ffbrreb%%is wQE%MQ § n?'%( Eg{ﬁw,w%&p@?o@yﬂ@%r gé erence

and retent1on 48 portions, as we as their relative ratios, can be
5 varied.

In a particular aspect of the invention,'the absorbent structure has
an absorbent capacity of at least about 300 gm of synthetic urine.
Alternatively, the absorbent structure can have an absorbent capacity

10 of at least about 400 gm of synthetic urine to provide 1mproved
performance.

Various types of wettable, hydrophilic fibrous material can be used to
form the component parts of absorbent structure 32. Examples of
15 suitable fibers include naturally occurring organic fibers composed of
intrinsically wettable material, such as cellulosic fibers; synthetic
fibers composed of cellulose or cellulose derivatives, such as rayon
fibers; inorganic fibers composed of an inherently wettable material,
such as glass fibers; synthetic fibers made from inherently wettable
20  thermoplastic polymers, such as particular polyester or polyamide
fibers; and synthetic fibers composed of a nonwettable thermoplastic
polymer, such as polypropylene fibers, which have been hydrophilized by
appropriate means. The fibers may be hydrophilized, for example, by
treatment with silica, treatment with a material which has a suitable
25 hydrophilic moiety and is not readily removable from the fiber, or by
sheathing the nonwettable, hydrophobic fiber with a hydrophilic polymer
during or after the formation of the fiber. For the purposes of the
present invention, it is contemplated that selected b]ends of the
various types of fibers mentioned above may also be employed.
30 .
As used herein, the term "hydrophilic" describes fibers or the surfaces
of fibers which are wetted by the aqueous liquids in contact with the
fibers. The degree of wetting of the materials can, in turn, be
described in terms of the contact angles and the surface tensions of
35 the liquids and materials involved. Equipment and techniques suitable
for measuring the wettability of particular fiber materials or blends
of fiber materials used for the surge mahagement portion 46 can be
-
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Cont ai nment flaps 62, in the shown arrangenent, are att
. topsheet |ayer 28 along | ength-w se extending fixed regijpns,
fi xed edges 64, of the flaps. A novable edge 66 of each

fl | ud | I [ 6
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el ast igcal hyg1eangreattiel btianC90diale OdbsIghdted NBionvBEL BB re¥C hjdvdbphébiche
el astic conponents t hereof gathers and shortens the edge of the

containment flap. As a result, the novabl e edge of each contai nnent
fl ap t endRetemtpormiporbion #8adan compxrispacmatnizl oft hpdrophdlid fobenshesuch

bodyside 54§65 lel ARRRFE e1kPe 2lKEl mngp%rmea?%gri%& Berty 15

t oward a genera g roxi mat el rpen
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showngenmbeghprasé , a f Rixtarendf esupehsbstPBERD Iy dPsa - PorriiRg PavticPés fdndp i s
synthetic polymer meltblown fibers, or a mixture of superabsorbent
particles with a fibrous coform material comprising a blend of natural
fibers and/or synthetic polymer fibers. The superabsorbent particles
may be substantially homogeneously mixed with the hydrophilic fibers,

15 or may be nonuniformly. mixed. For example, the concentrations of
superabsorbent particles may be arranged in a non-step-wise gradient
through a substantial portion of the thickness (z-direction) of the
absorbent structure, with Tower concentrations toward the bodyside of
the absorbent structure and relatively higher concentrations toward the

20  outerside of the absorbent structure. Suitable z-gradient
configurations are described in U.S.P. 4,699,823 issued October 13,
1987 to Kellenberger et al., the disclosure of which is incorporated
herein by reference to the extent that it is consistent with the
present description. The superabsorbent particles may also be arranged

25 in a generally discrete layer within the matrix of hydrophilic fibers
or may be configured as discrete, separate pocket regions of
superabsorbent material. In addition, two or more different types of
superabsorbent may be selectively positioned at different locations
within or along the fiber matrix.

cRr bﬂg\s BEEN
FED

30
The high-absorbency material may comprise absorbent gelling materials,
such as superabsorbents. The absorbent gelling materials can be
natura],'synthetic'and modified natural polymers and materials. In
addition, the absorbent gelling materials can be inorganic materials,

35 such as silica gels, or organic compounds such as cross-linked
polymers. The term "cross-linked" refers to any means for effectively
rendering normally water-soluble materials- substantially water
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23. agd the connect ed topsheet regions are | ocated substantially

adj acent r 3 0 4 F| 6

of the to& rfd?é"tqﬁgcg ag’ﬁ%ligej't 8e]h(ﬁgg|£atg§9ﬂe§§bén]eﬁsaﬂﬂc é rtg‘gl gns ;re
al so | ocaaHdﬂsiutmttaht iand | pmnonismalsajts of ipobpeacarydic tmi | aandi choded si de
mar gi ns Otmétiﬁl‘icFUﬁEeraé ¥ C'pﬁl}&crwamdes) paﬁ&l‘ﬂV#W] a&ﬂ%?&ﬁ, Ohatdi@

e it 4oppl ese iR A1 HRREs e alatis-aeFing ogRIgL L o
sectilgn lpyrroliddnedt hepohs(veay Bnoephd Haone),entpodp(vinyl alcohol), and
mixtures and copolymers thereof. Further polymers suitable for use in
the absorbent structure include natural and modified natural polymers,
such as hydrolyzed acrylonitrile-grafted starch, acrylic acid grafted
starch, methyl cellulose, carboxymethyl cellulose, hydroxypropyl
15 cellulose, and the natural gums, such as alginates, xanthan gum, locust
bean gum and the 1ike. Mixtures of natural and wholly or partially
synthetic absorbent polymers can also be useful in the present
invention. Other suitable absorbent gelling materials are disclosed by
Assarson et al. in U.S. Patent No. 3,902,236 issued August 26, 1975.
20 Processes for preparing synthetic absorbent gelling polymers are
disclosed in U.S. Patent No. 4,076,663 issued February 28, 1978 to
Masuda et al. and U.S. Patent No. 4,286,082 issued August 25, 1981 to
Tsubakimoto et al.

25 Synthetic absorbent gelling materials typically are xerogels which form
hydrogels when wetted. The term "hydrogel”, however, has commonly been
used to also refer to both the wetted and unwetted forms of the
material. ' '

30 As mentioned previously, the high-absorbency materi al used in retention
portion 48 is generally in the form of discrete particles. The
particles can be of any desired shape, for example, spiral or
semi-spiral, cubic, rod-like, polyhedral, etc. Shapes having a large
greatest dimension/smallest dimension ratio, 1ike needles, flakes, and

35 fibers, are also contemplated for use herein. Conglomerates of |
particles of absorbent gelling material may also be used in retention

portion 48. /
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barrier flaps 62 are constructed of a material which is }ﬂg
~gas, such as anbient air. Aternative configurations of i%%%i%g%gBEEN
10 can include barrier flaps which are constructed #

f
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construct ) mat er i ing a basis weight of about 0.85 osy
(about 28paydiiflesthe spunbond | ayers are conposed of pol ypr opyl.ene
fiberg, and the neltbl own

" Suitable high-absorbency materials can have particular characteristics
of Absorbent Capacity (sometimes referred to as "AC"), Deformation
Under Load (sometimes referred to as "DUL"), and the Wicking Index
(sometimes referred to as "WI"). These parameters are described in

10 detail in U.S. Patent Application Serial No. 757,787 of S. Byerly.
et al. and entitled "ABSORBENT COMPOSITES AND ABSORBENT ARTICLES
CONTAINING SAME" (Attorney Docket No. 10174), which was filed on
September 11, 1991 and is hereby incorporated by reference to the |
extent that it is consistent with the present specification.

15
In a particular aspect of the invention, absorbent retention portion
48 comprises a matrix of substantially hydrophilic fibers having a
quantity of high-absorbency material distributed therein. Selected
superabsorbent polymers having improved absorbent properties can be

20 important for maximizing the performance while retaining the desired
thinness of the absorbent article. To provide improved performance,
the particles of superabsorbent material can be selected to provide an-
absorbency-under-load (AUL) value which is within the range of about
25-40, and provide a Absorbent Capacity (AC) value which is within the

25 range of about 32-48. The rate of liquid uptake by the superabsorbeni
material is within the range of about 3-15 g/g (grams liquid per gram
superabsorbent) at 30 seconds of absorbency under load, 6.5-21 g/g at
5 minutes absorbency under load and 25-40 g/g at 60 minutes absorbency
under load.

30 _ .

A suitable method for determining AUL is described in detail in U.S.
Patent Application Serial No. 184,302 of S. Kellenberger and entitled
"ABSORBENT PRODUCTS CONTAINING HYDROGELS WITH ABILITY TO SWELL AGAINST
PRESSURE" (Attorney Dockét No. 8786); European Patent Application

35 EP 0 339 461 Al, published November 2, 1989; the disclosure of which is
hereby incorporated by reference to the extent that it.is consistent
with the present specification.
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St andard 14, dated 3
r ef er 8nced thysENgss. havuﬁdogficsacw greﬁm"%r Noeth Larglings can 20 i ncl ude a

| ateral |y extendi ng base section 116 ther eof W|th at |east a portion of the

o e ororihe a6 3% bR BHDGS, hBHRIRF 2Bbomtsan poartiBR Wiy
retenti onbe par ayer of3 celdulesier avdod @uﬂboﬁ}ufﬁ;f ande ther garticles mafiagenent
portion 48neFhEsdrBBRCEE1 7RIV GIE Be SAFStrTButeld WithiAPTRECmatrix of
10  hydrophilic fibers. The hydrophilic fibers and high-absorbency
particles can be provided in a fiber-to-particle ratio which is not
more than about 75:25, alternatively, is not more than about 70:30,
and optionally, is not more than about 55:45, by weight. In further
aspects of the invention, the fiber-to-particle ratio is not less than
15 about 25:75, preferably is not less than about 30:70 and more
preferably is not less than about 45:55, by weight. Such fiber-to-
particle ratios can be particularly desireable in the target zone of
the absorbent structure. In particular embodiments of the invention,
the fiber-to-particle weight ratio is not more than about 65:35 and is
20  not less than about 50:50 to provide desired performance.

The hydrophilic fibers and high-absorbency particles can form an
average composite basis weight which is within the range of about
400-900 gsm. Again, such basis weight is particularly desireable in

25  the target zone of the absorbent structure. In certain aspects of the
invention, the average composite basis weight is within the range of
about 500-800 gsm, and preferably is within the range of about
550-750 §sm to provide desired performance. '

30 To provide the desired thinness dimension to the various configurations
of the absorbent article of the invention, retention portion 48 can be
configured with a bulk thickness which is not more than about 0.6 cm.
Preferably, the bulk thickness is not more than about 0.53 cm,' and more
preferably is not more than about 0.5 cm to provide improved benefits.

35 - The bulk thickness is determined under a restraining pressure of
0.2 psi (1.38 kPa).
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25 | ayer 28 is operably. sealed to the backsheet |ayer
prevent or block a | eakage of liquid through the secure
118. The securement section can be constructed by enpl oyi
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adhesi ve bead or strip 120. O her aspects of the I nvention can be
In the illustrated embodiments of the invention, absorbent retention
portion 48 includes 4-22 grams of wood pulp fluff, preferably includes
10 about 8-14 grams of fluff and more preferably includes about
10-12 grams of fluff to provide desired benefits. The wood pulp fluff
generaT]y provides shape and form to diaper 10, and carries and
-positions the particles of superabsorbent polymer or other
high-absorbency material. Retention portion 48 can contain about
15 7-12 grams of superabsorbent polymer, and in the shown embodiment,
contains about 8.5 grams of superabsorbént polymer. Sufficient
superabsorbent pqumer is incorporated into retention portion 48 to
provide an adequate total absorbent capacity of at least about 300 gm
of urine. For example, a medium size diaper for an infant weighing
20 about 13-23 1b can typically have a total retention capacity of about
500 grams of urine.

The fluff and superabsorbent particles can be selectively placed into
desired zones of retention portion 48. For example, the fluff basis
25 weight may vary across the width dimension of retention portion 48.
Alternatively, relatively larger amounts of fluff may be positioned
toward the front waistband end of the retention portion. For example,
see U.S.P. 4,585,448 issued Abril 29, 1986, to K. Enloe. 1In the
illustrated embodiment, the majority of the superabsorbent material may
30 be distributed down a medial region of retention portion 48 which
extends along the length dimension of the retention portion and
measures about - 3.5-4.5 inches 1in width. In addition, the
superabsorbent material may have a selected zoned placement to reduce
the amount of supérabsorbent material located proximate the side and
35 end edges of the retention portion. The reduced amounts of
superabsorbent material at the edges of the retention portion can
improve the containment of the superabsorbent partic1es'within the
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configured wth the adhesive strip 120 having a cross-dir ' 177
which is within a range of about 1-7 millineters. Al ternafli UdByBHEET HAS BREN
- adhesive strip can have a width within the range of about}l1l-5 nﬂFPLACED and

optionally a i.dth, Wk hi 3 1 bout Tids 5 The
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bead whi chptacemaels ofcther superapserhent \matertadl cam fpypxample, be aghigyedi ngl y,
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118 of top ye bagyei €r a Chi O 16 sand
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| ayer 28 tbenedieingarpapitedcbyitnaferencen tonthe pxtensndbat 14y ks conphstent
herewith. ’

10 In a particular aspect of the invention, absorbent structure 32 can be

~ generally T-shaped with the laterally extending cross-bar of the "T"

generally corresponding to the front waistband portion of the absorbent

article for improved performance, especially for male infants. In the

illustrated embodiments, for example, the retention portion across the

15 ear section of the front waistband region of the article has a

cross-directional width of about 9.0 inches, the narrowest portion of

the crotch section has a width of about 3.5 inches and the back
waistband region has a width of about 4.5 inches. '

20 - With reference to Fig. 2 and 7, the entire absorbent structure 32, or
any individual portion thereof, such as the retention portion, can be
overwrapped in a hydrophilic high wet-strength envelope web, such as
a high wet-strength tissue or a synthetic fibrous web. Such
overwrapping web can also -increase the in-use integrity of the

25 absorbent structure. The web can be suitably bonded, such as with
adhesive, to absorbent structure 32 and to other components of the
product construction.

Due to the high concentrations of superabsorbent particles, or other
30 high-absorbency material, in retention portion 48, there can be an
increased difficulty with regard to containing'the high-absorbency
particles within the retention portion and restricting the movement or
migration of the superabsorbent onto the bodyside of the diaper. To
improve the containment of the high-absorbency material, absorbent
35 structure 32 can include an improved overwrap, such as wrap sheet 70,
placed immediately adjacent and around retention portion 48. The wrap
sheet is preferably a layer of absorbent material which covers the

- 27 -
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15 substantially continuous seal is provided, |iquiffT—tes==mhe_nnre _
effectively contai ned between the two flaps 62. To prov d&“§ShBRIHASBEEN
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closed about the retent1on portion. In such an arrangement, however,

10 the end edges of the wrap sheet may not be comp]ete]y closed around the
end edges of the retention port1on at the waistband regions of the

art1c1e

At least the bodyside layer of wrap sheet 70 has a pore distribution
15 wherein no more than about 5 percent of the pores, as measured by
Coulter porometry, are greater than about 50 micrometers in diameter.
For example, the complete wrap sheet 70, or at least the bodyside layer
of the wrap sheet, may comprise a meltblown web composed of meltblown
polypropylene fibers having a fiber size of about 5 micrometers and

20 arranged to form a basis weight within the range of about 8-20 gsm.

Another example of absorbent wrap 70 may comprise a low porosity
cellulosic tissue web composed of an approximately 50/50 blend of
hardwood/softwood fibers. The tissue has a 13 1b basis weight at the
25 reel and a porosity of about 90 cfs/sq. ft. Similar to the meltblown
wrap sheet material, the entire tissue wrapsheet materié], or at least
the bodyside layer thereof, has not more than about 5 percent of its
pores greater than about 50 micrometers in diameter. Preferably, not
more than about 1 percent of the pores are greater than 50 micrometers
30 in diameter.

Absorbent ﬁrap 70 may comprise a multi-element wrapsheet which includes
a separate bodyside wrap layer and a separate outerside wrap layer,
each of which extends past all or some of the peripheral edges of
35 retention portion 48, as representatively shown in Figs. 2 and 7. Such
a configuration of the wrap sheet can, for example, facilitate the
formation of a substantially complete sealing and closure around the
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sections of the diaper. In the illustrated embodiment, the bodyswde
and outerside layers of absorbent wrap 70 extend at 1least about
1/2 inch beyond the peripheral edges of the retention portion to
provide an outwardly proi?uding, flange-type bonding area over which
the periphery of the bodyside portion of the absorbent wrap may be

completely or partially connected to the per1phery of the outerside.

portion of the absorbent wrap.

The bodyside and outerside layers of wrap sheet 70 may be composed of
substantially the same material, or may be composed of different
materials. For example, the outerside layer of the wrap sheet may be
composed of a relatively lower basis weight materia] having a
relatively high porosity, such as a wet strength ‘cellulosic tissue
composed of softwood pulp. The bodyside layer of the wrap sheet may
comprise one of the previously described wrap sheet materials which
has a relatively low porosity. The low porosity bodyside layer can
better prevent ‘the migration of superabsorbent particles onto the
wearer's skin, and the high porosity, lower basis weight outerside
layer can help reduce costs. '

To provide the bonding between the bodyside and outerside portions of
absorbent wrap 70, an adhesive, such as National Starch 72-3723
adhesive, can be printed onto the appointed bonding areas 74 of the
absorbent wrap with, for example, a rotogravure-type system. The

adhesive is available from National Starch and Chemical Co., a business

having offices in Bridgewater, New Jersey, and rotogravure-type
adhesive applicators are available from Egan Machinery Division, a
business having offices at Oconto Falls, Wisconsin. Retention portion
48 can then be placed between the bodyside and outerside portions of
absorbent wrap 70, and the mating edges of the absorbent wrap portions

“can be bonded together to provide a generally complete peripheral seal

along substantially the entire perimeter of the retention portion 48.
In the illustrated embodiment, the adhesive is applied at an add-on

Sség '!ﬁ"BE%ﬁ?éB?"GOthet REFIDENENTIn MRyt RESPebe phery
conﬂigwed td) extdrite apeincpbesad dedtance Sawaefromt ehe Pefiphrgroff the

"the retention portion to add opacity and strength to the back ear
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respectivel ext end] £ hg 4l | t N W 0 r
di aper per"'i%};"ie?(/< aﬁ%“ﬁ drﬂgréfﬁ){nﬁt forléﬁéﬁg?sgucazét@é}g i%egg_ﬂdo IS Fgﬁ er
al ong a ditogether dhef tappindprdges ofetbenbodysiderand audepsidec portionshe
overal | | P96 . 10. The wai st band. regi ons conpri se those 10
- upper porfalrbgtr)lﬁbéglﬁt gil‘ pep 10, which when worn, wholly or partially cover
or encircle the waist or md-lower torso of the wearer. .The

A nternpdi afigh &TtRiralt IvRgaprangémeéntss heingean #bsdrbenteweam cempesedaoftdand

regions 12 and 14 |.Ses at.,. parti ' ' . '
worn. s geanevShual BoE I oA rhas thf HehuoHhea]) Pl of bnebellzSTD, 1o
torso of tamd veadeeside witaps,layees cmay cher agtonplisheds bin empdoyingr bot
repeat ed fl.yj | . kf\sQhi 1 ; :
2bsor bont A EHSTdRE L HRbE e B S o e R Ot P ch

i s conpli dfe, retentiomPerti.ing, and non-irritating to the wearer's skin.
Furt hgg,

Due to the thinness of retention portion 48.and the high superabsorbent_'
concentrations within the retention portion, the 1iquid uptake rates of
the retention portion, by itself, may be too low, or may not be
adéquate]y sustained over three ‘insults of liquid into the absorbent
15  structure. The addition of a layer of surge management material,
however, can advantageously improve the overall q_ptake rate of the
composite absorbent structure. Surge management portion 46 is
typically less hydrophilic than retention portion 48, and has an
operable level of density and basis weight to quickly collect and
i 20  temporarily hold liquid surges, and to transport the liquid from its
initial entrance point to other parts of the absorbent structure 32,
particularly retention portion 48. This configuration can help prevent
the liquid from pooling and collecting on the portion of the absorbent
garment positioned against the wearer's skin, thereby reducing the

25 feeling of wetness by the wearer. '

Various woven and nonwoven fabrics can be used to construct surge
management portion 46. For exainp]e, the surge management portion may
be a layer composed of a meltblown or spunbonded web of po]yo]efin'
30 fibers. The surge management layer may also be a bonded-carded-web or
an airlaid web composed of natural and synthetic fibers. The
bonded-carded-web may; for example, be a powder-bonded-carded web, an
infrared bonded carded web, or a through-air-bonded-carded web. The
infrared and through-air bonded carded webs can optionally include a
35 mixture of different fibers, and the fiber lengths within a selected
fabric web may be within the range of about 1.0-3.0 inch. The surge
management portion may be composed of a substantially hydrophobic

30 e
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t opsheet 28 can be | ess hydrophilic than retention portio and_i s
sufficiently porous to be Iiquid perneable, permtting |igultdistgyesr
* penetrate through its thickness. The topsheet |ayer has ngrgi na;l;E,_sjl

regi ons 94 and .96, and, has margi nal end regions 108 .25 ~ ; Wkl
t opsheet Zgaﬂ"d‘ﬂ age nﬁ?%i‘?’g?‘@ﬂms?%rﬂaﬁewaﬁemﬁyel%iﬂ"&ﬁ%fbe treated, wi

materi al s, assahfatapbr onisotheawise rptocesseat do fiopast, apdesiveddievel ofl astic
films, nat Hé@éabﬁﬁfgagér@@gﬁéﬁqﬁkﬁpydmod or cotton fibers), synt hetic

“fibers (for exanp ror | ypr opyl ene fibers), or 30 a
conbi nati on of natural and synthetic fibers. Topsheet 28 is .

typicably eiyeon@thgeentcpbrt fohl 46 &ahfaveeaigenealdliuniFominthickneds anal d
in absorbent structure, 32. Varipus V\ot\e/.en and nonwoven . f.abrics can b
Used for t BRLREaRCRNToRea oA LHerBRUIVELEG v RONEAGUTAL 18 A cBF yse
mel t bl own eherspinnthendedysicle ofirfiaceyateaf ofi thebeurge mimgemewlsrpmtiqraw;%
al S0 be aghoidpde1ede tndR DO TRARRY Sea"dF W Yoct ARt MenSUTYY LA X-v
' plane located below the bodyside surface of the surge management
10 portion.

The absorbent article represented by diaper 10 can include a surge
managemen't' portion 46 which is arranged in a direct, contacting liquid
communication with an adjacent absorbent retention portion 48. As
15 representatively shown in Figs. 2 and 4, surge management portion 46
may be configured for placement adjacent an outwardly facing, outerside
of topsheet 28. The shown configuration of the surge management
portion is operably connected to the topsheet layer with a conventional
pattern of adhesive, such as a swirl adhesive pattern. In addition,
20 the surge management portion can be operably connected to the bodyside
layer of wrapsheet 70 with a conventional pattern of adhesive. The
amount of adhesive add-on should be sufficient to provide the desired
levels of bonding, but should be low enough to avoid excessively
restricting the movement of liquid from the topsheet layer, through the
25 surge management portion and through the wrapsheet layer.

In the various embodiments of t_he invention, at least a major part of
surge management portion 46 is located within target zone 44, and
optionally, the surge management portion can have an areal extent which
30 extends completely over target zone 44. Retention portion 48 is
positioned in 1iquid communication with surge management portion 46 to
receive liquids released from the surge management portion, and to hold
and store the Tiquid. In the shown embodiments, surge management
portion 46 comprisés a separate layer which is posii:ioned over another,
35 separate layer comprising the retention portion, thereby forming a
dual-layer arrangement. The surge management portion serves to quickly
collect and temporarily hold discharged liquids, to transport such

i
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13 For the purposes of the present description, the \ VET
web" means a web of material which is forned vm'thouft ﬁﬁérg %’Q%EE?*QSBEEN
" textile weavi ng or knitting process. The term "fabri!

refer to Tliquidalfromf théle%m\teaf hmc}tthdcmdcﬂt%do\ssﬁed‘d tthgw]%ﬁgs to
The topshe f.abri.cs e c sed of .a_suhstan b obi

and subst aﬁﬁzﬁ"eSI P %oRhe ﬁeaﬁluggﬁdﬁaé'rapme"taﬂ HE’ hﬂftﬁf& B“ly

may opti on®legsdesuchediquidsi tinta the flagemndr drayemecrompsismgocewﬁdoho

" inpart fid@?%hh?@s | evel of wettability and hydrophilicity. In a 10

particul ar enbodi ment of the invention, topsheet 28 can be a nonwoven,
spunbdﬁd pol ypropyl ene fabric conposed of about 2.8-3.2 denier fibers

The representatively shown configuration of the surge management
portion is substantially free of absorbent gelling material. Surge
management portion 46 miy, however; contain a very small amount of
particulate gelling material to help acquire an initial Tiquid surge,

10 but the amount should not be excessive. When excessive amounts of
particulate absorbent gelling material are maintained in target zone
44, however, the particles can cause the structure to retain and hold
unacceptably high amounts of the liquid. In addition, the transport
of liquids away from target zone 44 to other sections of absorbent

15 structure 32, particularly retention portion 48, can be undesirably
impaired.

As mentioped previously, surge layer 46 can. be a separately formed

layer, which lies adjacent the outwardly facing surface of topsheet 28

20  between the retention portion and topsheet. Thus, surge management

portion 46 need not -Comprise the entire thickness of absorbent

structure 32. The retention portion can optionally include a recess

area which wholly or partially surrounds surge management portion 46,

. or the retention portion can be entirely positioned below the surge

25  management portion. The arrangement which includes the recess in

retention portion 48 can advantageously increase the area of contact

and liquid communication between the retention portion and surge

management portion 48. It should be understood, however, that surge

management portion 46 could optionally be constructed to extend through

30 the entire thickness of absorbent structure 32 so that the capillary

flow of liquid into retention portion 48 occurs pr1mar11y in the
generally sideways (X-Y) direction.

A capillary force differential created at the interface between the
35 retention portion 48 and the material immediately adjacent the bodyside
of the retention portion can improve the containment characteristics of
absorbent structure 32. For example, if the surge management portion
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.formed into a web having a basis weight of about 22 gsma
about 0.06 gmcc. The fabric can be surface treated with
anount of surfactant, such as about 0.28% Triton X-102 sun

i
factant,.c i e ional 1S. rawli ng, -
ornting. 18r SORPEAP et ol WY, SANTEIL Vi ERBTy  BUTHAR W Y |
sur f act anretentdon giortdonh and f the surgeviayer oisalppopri atelygeontigeeed bgd
liedt hal s 1.0 _ 3 ovi de a
~greater et %‘L‘?’ﬁ??ﬁ'@?‘ﬁ?h‘%ﬁ&i‘dﬁa?&‘9“?V%%E‘?f’%ﬁ%ii‘%"fnéz?z@e%""-a‘“%sem nder
of the toB%’Pl?é'ﬁdlt&yUPe sapillary attractlaav thblh‘atleddb'nf#@ﬂith?ﬂ Beetiopi8,\i dt h
106 o15ht hehere dii qhids sutges nockdér tragn in targmzsndosuam{??dd bi Qﬂlﬂdi'ble‘dQnd}Ie I eStS__V
th the widih 9 e a Qrti.o . n ernative
conti gur a1y Frfin YHE; SAVGAS manaqerBRECBETIBh R8AC0EH “the vetBufilani O
equal toportiopss Hecause aretentionr pectionr 42 daonthersbpdiave a3telativedon t he
pai r of aﬁ‘%ﬁ \lééap‘—‘itlghpﬁylglﬁn surge BN 494REh 2 bok tion A BREY 1 GRS GrERt
sections %end olék erWn into retention portion 48 and distributed to the more
10 remote regions thereof by wicking along the plane generally defined by

" the retention portion.

The surge management portion can be of any desired shape consistent

with the absorbency requirements of absorbent structure 32. Suitable

15 shapes include for example, circular, rectangular, triangular,

trapezoidal, oblong, dog-boned, hourglass-shaped, or oval. Preferred

shapes of the surge management portion are those that increase the

contacting, liquid commuﬁicating surface area between surge management

portion 46 and retention portion 48 so that the relative capillarity

# 20 difference between the portions can be fully utilized. In certain

embodiments, for example, the surge management portion can be generally
rectangular-shaped. '

In the various aspects of the invehtion, the surge management portion
25 Tength 90 is not less than about 165 millimeters. Alternatively, the
surge management portion length is not less than 191 mil]imeters, and
optionally, is not less than about 216 millimeters. Other aspects of
the invention can be configured with the length 90 of surge management
_ portion 46 configured to be not more than about 343 millimeters.
30 Alternatively, the surge management portion length 90 can be not more
than about 318 millimeters, and optionally can be not more than about
292 millimeters. With an embodiment 6f the invention having a
retention portion length of about 16.5 inches (419 millimeters), the
surge management portion length 90 can be about -9 inches (229
35 millimeters) for diapers configured for male infants, and about
11 inches (279 millimeters) configured for female infants.

N
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In other aspects of the invention, the sur f act ant -t r eat ed [f 'I HAS BEEN
medi al section 104 can have a width 106 which is not |essijt 21 S191L) WS

64 mllinmeters. Aternatively, the nedial section width 106 car

V. b |
e L A,
confi gur atdapnbavef at Aengthy 80t wiichcds matvdess rihdn adbositc40 percent lofldbe 35

whi ch is ”I%gﬂpro‘? Pg?é}lt%f?%or%%n é i Hﬁﬁe‘?'fﬁtlg/flﬂ tﬁq{e ?@g@ehﬁlnarﬂfﬁngﬁt

“medi al secti

opt i onal | Portion,dength capnbs, "e%ohesqIhannqbpuheiﬁepgrqqntprm apttanal hed
5 can be not less than about 52 percent of the length of retention

portion 48. In other aspects of the invention, the surge management
portion length 90 can be not more than about 82 percent of the length
of retention portion 48."Alternative1y, the surge management portion
length can be not more than about 76 percent, and optionally, can be
10 not more than about 70 percent of the length of retention portion 48..

The various embodiments of surge management portion 46 may extend over
the complete length of retention portion 48, or may extend over only a
part of the retention portion lehgth. Where the surge management

15 portion extends only partially along the length of the retention
portion, the surge management portion may be sé]gptive1y positioned
anywhere along absorbent structure 32. For example, surge management
portion 46 may function more efficiently when it is offset toward the
front waistband of the garment and transversely centered within front

20  section 40 of absorbent stricture 32. Thus, surge management portion
46 can be approximately centered about the longitudinal center line 58
of absorbent structure 32, and positioned primarily in central region
54 of front section 40 of absorbent structure 32. In the illustrated
embodiment, for example, none of surge management portion 46 is located

25 in ear regions 50. In addition, at least about 50% of the length of
the surge management portion is located in the front half of the
absorbent structure.

In particular aspects of the invention, the length 90 of the surge
30  management portion 46 is not more than about 85 percent of the length
72 of the retention portion 48. Alternatively, the surge management
portion length is not more than about 70 percent of the retention
portion length 72, and optionally is not more than about 55 percent of
the retention portion length. '
35
In other aspects of the invention, the end edges 88 of the surge
management portion can be spaced longitudinally inboard from the end
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14 performance. In a particul ar enbodi ment. of the i nyer=FoF
exanpl e, the surfactant-treated topsheet medi al sect JM'&S&EE&HAISEBEEM
" width of about 102 millineters. In further aspgcts FHERLASED

nave a nediars 3P She é?ﬁﬂfﬁapéﬁtﬁ%ws o pargicfiar 59'rﬂﬁafafd' e
'~ 25-100 peltbrenmvgntnone f(bﬁo@ﬂdﬂvmhmnae]aipae]mngacent Franb endmedge axfhesi ve
. barrier skiiqs mhalgenent! b&bﬂﬂbn ﬁbeciﬂacﬁea'sgﬁé‘{@&e'ﬂredelter\%%J‘ ﬂgﬁréé about

80 percent of the Cross-directio spaci esive

barrier s@iftppce from a frontwaist g%@ﬂ@)r?dsarpfbéh&ﬁ'ﬁﬁeﬁmt poRtigeftred with
respest Woth lreferenceltonBig.udli rfokr exanphe, afront cdfe spachRy 128 bBetweent he

e
oeneat Ml TiFvsponatf HREF, Do 57 Pbaranhobi bl oL . 1
can be conetendiemportion 48 ean dadcenfigurednwithaapfrentt spaciingd2dowhichn of the
topsheet gnthiess than about § millimeters. Alternatively, the front edge
spacing 124 is not less than about 13 millimeters, and optionally is
10  not less than about 25 millimeters, to provide desired benefits. In
further aspects of the invention, the front edge spacing 124 is not
more than about 76 millimeters. Alternatively, the front edge spacing
124 is not more than about 64 mﬂ_liméters, and optionally, is not more
than about 51 millimeters to provide desired performance.
15
For example, in an embodiment of the invention having a retention
portion length of about 419 millimeters, the front end edge of surge
management portion 46 can be spaced from the front end edge of
retention portion 48 by a spacing distance of about 2 inches (about
20 51 mi]]iméters).when the diaper is configured for male infants. For a
~ diaper configured for female infants, the front end edge of surge
management portion 46 can be spaced from the front end edge of
retention portion 48 by a distance- of about 1 inch (about
25 millimeters).
25
It has been found that an effective fabric for constructing the surge
management portion can be dist.inctive'ly'characterized by particular
distinctive parameters. Such parameters include, for exampie, basis
weight, permeability, porosity, surface area per void volume (SA/VV),
30 compression resiliency and saturation capacity. Further parameters
can include a bonding matrix which will help stabilize the pore size
structure, and hydrophilicity. The bond-matrix and the blend of fiber
deniers can advantageously provide for and substantially maintain a
desired pore size structure. In particular configurations of the
35 invention, the surge material can include bicomponent fibers. For
example, polypropylene/polyethylene bicomponent fibers may be employed
to form the bicomponent fiber portion of any of the described fabrics.
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The various configurations of the invention can also be a ‘ '
topsheet nedial section 104 constructed with a w dth whi cf & NBIEETAAS BEEN
- nore than, and alternatively can be | ess than, a |ateral acj NAERLACED

betveen " SOBFEVR, B6F UiEBRRneT HHAE° miCaf ks, Pymed pEpSERATY
t han, and ¢limpedati vel y can be |l ess than, a lateral spacing 132 between

the adhesive sealing strips . 120. Accordi ngly, each topsheet 25
" securenent_section 118 can be §53|t|oned | aterally _outboard fromits

cor r espondihdParsieularaasPect o caf cthesi wentinn, r dhe ohiRnousAPRWOVER CWED
104. i mdompkysmgaehrgdhmuagemaw iport26h 06N cdan besat bowrd, | aheformly

d
o Cra fopnd; ' S1ifilr 308r I SEACsHREXRITNG' 5 HITE e Fn oX0 %45 3ﬁ€osed of
a liquid o geams eemarealmetw 2 vaid polumerbaspen ahput sasami mtoabnal whi ch
is confi QLHeﬂ@uﬁéteF? p%'i*bé"ﬁa?tﬂbf HebYat a prekgm H?%bbedyhgs éie?

exanpl e, pi c manuf actur e |n pl astic
FXRPL e fBobIPoe e o Derpaphidi ot aba, S0l o ahaut, B 000 A&arexeda.n the
pr eseng Snﬂwoiityatolfoabodmanz% Mo about 98.8% and a surface area per void

volume of about 24 to about 49 square centimeters per cubic

centimeters. The web fibers may be thermoplastic, and may be heat

bonded to one another. In addition, the web structure can have a

density within a fange of about 0.017-0.025 gm/cc, as determined at a
16  pressure of 689 dynes per square meter (0.0l psi).

For example, the surge management portion may inclﬁde a substantially
homogeneous single-layer fibrous nonwoven web having a basis weight of
about 48.8 gsm created by using about 40 percent by weight of a Hoechst

20 Celanese type 295 6.0-denier polyester fibérs and 60 percent by weight
of a BASF 3.0-denier polyethylene sheath/polyester core bicomponent
fibers. The homogeneous blend of fibers were bonded together using hot
air passed through the web mass -at a temperature of 135°C for
approximately 4 seconds. The resultant web exhibited a void volume of

25 about 52 cc/gm, a SA/VV value of about 29.9 cm?/cc, a porosity of about
98.5%, a permeability of about 6925 darcy, a saturation capacity of
about 44 gm/gm, a wet compression resilience of about 81%, and a dry
compress1on resilience of about 86%. '

30 In other aspects of the invention, the fibrous nonwoven web can be made
from or include a plurality of fibers bonded to one another to form a
Tofty nonwoven web having a basis weight of at least 20 grams per
square meter. In more refined embodiments the basis weight can range
from about 40 to about 68 grams per Square meter. The web can be made

35 entirely from bicomponent fibers which are typically crimped and which
will generally have a fiber denier equal to or greater than 2 denier.
Alternatively, the web can be made from a combination of fibers such as
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"flexible" refers to materials which are conpliant and whj
readily conformto the general shape and contours of the
Backsheet 30 prevents t he exudates contained in absorbent

f d

di aper 100 EipBoRdT Enels phd BoPYEITRE HiBeREY B Sl %“Q%‘i“eﬁﬁ*a
and has maili rw.sluabhd m@udmsatllhiaStSW percenh h)ar'!ﬁwhta@f chisomponants of the
i nvent i ong; H@kahﬁﬁtré‘&'lt&n@web will Rfviées REi@ @1 lnd G 'FetwBen Abbit gness of

- from about 012 m1ll

and about 117 cugEE cent1meters per gram of web at 689 dynes per square

5 centimeter pressure, a permeability of about 8,000 to about 15,000
darcy, a porosity of about 98.6 to about 99.4 percent, a surface area
per void volume of about 10 to about 25 square centimeters per cubic
centimeter, a saturation capacity between about 55 and about 80 grams
of 0.9 percent saline solution per gram of -web and a compression

10 resilience in both the wet and dry state of at least 60 percent. In
addition, the web structure can have a density within a range of about
0.008-0.013 gm/cc, as determined at a pressure of 689 dynes per square
meter (0.01 psi). '

15 For example, the surge management portion can include a single layer
fibrous nonwoven web having a basis weight of about 49.8 gsm created
by using a uniform mixture of 40 percent by weight of a Hoechst
Celanese type 224, 6.0-denier polyester staple fibers and 60 percent
by weight of a Chisso-type ES P, 3.0-denier by 38 millimeter

20 polypropylene sheath/polypropylene core bicomponent fiber. The web
was bonded using hot air at a temperature of 135°C for approximately
4 seconds. The resultant web exhibited a void volume of about
84 cc/gm, a SA/VV value of about 20 cm’/cc, a porosity of about 98.9%,
a permeability of about 9256 darcy, a saturation capacity of about 59

25 gm/gm, a wet compression resilience of about 76%, and a dry compression
resilience of about 76%.

As another example, a substantfal]y homogeneous single-layer fibrous
_ nonwoven web having a basis weight of 51.9 gsm was created by using 20
30 percent by weight of a Hoechst Celanese type 295, 6.0-denier polyester
fibers; 20 percent by weight of a Hoechst Celanese type 183, 1.5 denier
polyester fibers and 60 percent by weight of a BASF 3.0-denier
polyethylene sheath/polyester core bicomponent fibers. The homogeneous
" blend of fibers was bonded together using hot air at a temperature of
35 135°C for approximately 4 seconds. The resultant web exhibited a void
volume of about 110 cc/gm, a SA/W value of about 16.2 cm’/cc, a
porosity of about 99.3%, a permeability of about 13,189 darcy, a
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(0.5 mil)

enbodi nent,
ml. Alternative constructions of the backsheet may conp

to about 0.051 mllineters (2.0 mls). I
t he backsheet is a filmhaving a thickness ofI
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surge capacity may also require proportionally greater amounts of surge
management material. The surge management material, however, need not
be of uniform basis weight throughout its areal extent, but instead can
be arranged so that some sections have more surge management material
compared to other sections. For the purposes of the present invention,
the effective basis weight will be the weight of the surge management
material divided by the area over which the surge management portion
extends. The surge management material employed with the present
invention will be at least about 20 grams per square meter with no real
upper limit, with the target range being from about 40 to about 68

grams per square meter.

The void volume of the fibrous nonwoven web is a measure of how much
air space is present in the structure. The void volume is measured at
689 dynes per square centimeter (0.01 pounds per square inch), and will
range from about 80 to about 117 cubic centimeters 'per gram of web with
the target range being ﬁrom about 80 to about 100 cubic centimeters per
gram of web. Void vo:]ume is the web's specific volume minus the
fiber's specific volume. For the purposes of the present invention,
the specific volume is measured by a compression test at 0.01 psi (with
an INSTRON or SINTECH testing apparatus). For the surge materials
employed with the present invention, the void volume may approximately
equal the specific volume since the fiber specific volume is much less
than the web specific volume.

The permeability of the"=surge material étructure indicates the ability
of the structure to conduct a liQuid through the material. When a
liquid initially enters a surge structure, 1iquid movement is dominated
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25 available from Mtsui Toatsu Chem ca'l s, Inc., a conpgr et e
in Tokyo, Japan; or an XKO 8044 polyolefin filmavail abl e fTHiBlS%NHET HAS BEEN |
Conpany of M nneapolis, Mnnesota. The backsheet can al so|be enﬁé@b‘t@ﬁD _

or ot herw,se be vi d h a mite finish to exhibit a
aest het i cg¥ §° eﬁag] (Fﬁ%’béé? é'!?&'@“t‘@b"} the %Wéga fépb]f]abhﬁkg'ﬁléél“Sbel s
typically sdghtfiuanbdubytlhhe flow eratfime as ﬂbmgbﬁﬂt E&Weuﬁhuigh Iimanto t he
exact dia Si
“general | yl%%tﬂé_:1 the ﬁég?‘g peaqu'y%%ghgﬁéﬁé? flow ag"H%O'H rHSE‘f’Eﬁ éétﬁs hape,
and may eﬂeeﬂanb@dﬁd bretherparmaabiddyesobithes strmmebemt the rindtiak 32 by
a sel ext ednd(ipt anA“Pngh %ﬂé?ﬁeéﬂbﬁ]?tﬂ'vﬁhi’é“iﬁdwates "L’hw'ﬂ Hq?e gg“loﬂea%eo“t 1.3
centlneter to % eqtheters ut 0. i de
iquid ow thr ugh the structure Permeabi] ty for the

mater1als according to the present invention will range between about
7.8 x 10 to about 1.5 x 10 square centimeters (8,000 to 15,000
darcy). Outside this range other materials have been found not to work
10 as well. Permeab111ty for surge materials has been found to be related:

to; the web's void volume, porosity (s) and fiber surface area per void

volume (SA/VV).

- side rrargl

The porosity of the nonwoven web is the ratio of the amount of void

15 space in a web to the total volume of the web. The porosity of the
surge management materials enip]oyed with the present invention, as
measured at a pressure of 689 dynes per square centimeter (0.01 pounds
per square inch), will range from about 98.6% to about 99.4%. Porosity
is one minus the ratio of the web density (o) divided by the fiber

20 density (pspe ) OF ¢ = 1 - { Pye/ Piver) - "The web density is measured
by a compression test at 689 d,fmes per square centimeter (0.01 psi)
Toad.

The surface area per void volume, with the void volume being measuree'
25 at 689 dynes per square meter (0.01 pounds per square inch) pressure,
will range from about 10 to about 25 square centimeters per cubic
centimeter. Permeability is the result of fluid having to travel over
and around fiber surfaces when under forced flow in order to occupy the
void spaces within the web. Surface area per void volume (SA/VV)
30  indicates how closely together those fiber surfaces are located to each
other. Thus, the SA/VV value can be an important factor with respect
to the amount of permeability for a structure. A high SA/VV value
indicates there is a large amount of surface area which is placed
closely together. Increases in SA/VV can be achieved by using smailer
35 fibers which increase the surface area per unit weight of web, or by
~making the structure more dense which decreases the void volume per
unit weight. When SA/VV is increased, permeability decreases since
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16 Topsheet 28 and backsheet 30 are connected or o ; =i
associated _ together in an operable nmanner. As used| tT#s SHEETHS BEENN
"associ at ed" enconpasses configurations in which tofpsheetREB.AGED

directly Jﬂéﬂﬂdmt Popced to ﬁ%@&ﬁ*&%f« mﬁ%uﬁ&fddfwﬁm&hes

backsheet 3 | gurations rein topsheet |ned to

backsheet @ syructure. aflffl %hﬁgsﬁ/%smeQé?Wom%emﬁ!ﬁltE? eperFE‘ dthich in
turn are a§iffi1xpe too lowtfo RAdbeheRy BluidTepthednteGndndidadtkphwht thO can be

Bt achmenturearerpstre. THEECRATh Sholtd be BefORTen?SE RUBHer Fobkne
t her ma$ bopedmeabildty tnt berabbge abouta8i00@ndane¥ans known in.the art. For

exanpl e, a uni f orm cont i nuous | ayer of adhesive, a patterned | ayer of
adhesi ve, sprayed pattern. of

l i nes, svﬂq ensyres 13pid ointake st u]ciﬂ%&dh?'gl XVGQA%I&ES&\TZ'E% g&°@§‘£ r"f’l%eaf fix
tOIOSh_eet Aydrephiagksteaiensfes. At least a portion of the fibers should have
- a contact angle less than 90 degrees. As a result, the fibrous
10 nonwoven web will have sufficient hydrophilic tendencies when the web
has a saturation capacity greater than 55 grams of 0.9% saline solution

per gram of web.

Another important feature of the surge material employed with the

15 present invention is its resiliency in both the wet and dry states.
A unique feature of the surge material is the amount of liquid which
the material is able to absorb upon.rapid insult. In addition, once
the liquid has been absorbed, the surge material does not readily
collapse. Excessive collapse would be detrimental to the overall

20  performance of the material in that the collapsing of the material i
would result in a reduced capacity for retaining liquid. Surge
materials employed with the present invention should have compression
resilience values in both the wet and dry states of at least about 60%.

25 Additional details regarding surge materials and suitable techniques
for determining the above-described parameters are set forth in U.S.
Patent Application Ser. No. of C. Ellis and D. Bishop,
entit]ed; FIBROUS NONWOVEN WEB SURGE LAYER FOR PERSONAL CARE ABSORBENT
ARTICLES AND THE LIKE, and filed » 1994 (Attorney docket No.

30 11,256; and in U.S. Patent Application Ser. No. of C. Ellis and
R. Everett, entitled, IMPROVED SURGE MANAGEMENT FIBROUS NONWOVEN WEB
FOR PERSONAL CARE ABSORBENT ARTICLES AND THE LIKE, and filed R
1994 (Attorney docket No. 11,387). The disclosures of these documents
are incorporated herein by reference to the extent that they are

35 consistent herewith.

/
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15 It should be readily. appreciated that the above-desciy

means may
various ot
the repre
| ayer 28 i
| ayer 30 t
nmanagenent, «
- mar gi nal

connect ed

al so be enployed to interconnect and assenbl e t¢g ﬁ §ﬁi§§
her conponent parts of the article described heile]
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i nventi on,
mar gi nal’

10

15

20

25

mna@;eméntmportthemsm&e mnmment:uwrtmmncarg ] basdeﬁorbhé
tntrgegrﬁtﬂ?& Sg?ﬁﬁi'v'éa|op"e?91ﬁ'ﬂs ftth@P%H enﬁgCGP, bBRériASe

eglL.ons he "att ache narglna regi ons are
a Jacent 11qu1d retention portion. .

The surge management portion is configured to.cooperate with the other
diaper components, such as top sheet 28 and retention portion 48, to
provide for a rapid uptake of 1iquid discharges from the wearer. It is
appreciated that a surge material with relatively small pore sizes may
exhibit a rate of liquid penetration into the retention portion which
may be too slow. A layer of surge management material having
relatively Tlarge pore sizes, however, may provide insufficient
restriction to sideways movement of liquid through the material along
the plane of the material Tayer. As a result; the 1iquid may run off
to the sides of the layer and leak from the article 'before the
absorbent retention material can gather and contain the liquid. Such
undesired, excessive run off may become more apparent when the
absorbent material has already absorbed one or more previous discharges
of liquid.

To help reduce the occurrence of excessive run off, the surge
management portion present invention can be configured to have edge

~ barriers constructed along selected edge regions thereof. In

30

35

particular aspects, the edge barriers can be provided for by edge
regions which are configured to include relatively small pores therein.
The small pore regions can be located along the end edge regions and/or
side edge regions of the surde management portion, and are configured
to be sufficiently continuous to provide operable barriers to the
sideways movement of liquid. The regions of small pores can, for
example, be provided by employing a hot nip between a pair of heated
rolls to melt a barrier seam at selected edge regions of the surge
management portion. The hot nip can partially melt and densify the

30
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| ocat ed | ongitudinally outboard of the end edge regions _
fGQIOREPQACED

management portion 46. Simlarly, the attached marginal
backsheet 30 can include attached margi nal end regions 1&8
be | ocat eden@dfwdteubmaédiwnswwnedaeothd baeeatteedgetheewrgesnaﬁlsrtn‘l ae 35

E;gggnrﬁg%ﬂﬁg@t Eﬁ!’hltg gbﬂe‘f‘% F]aog't %er’gu%, are typically applied

to the back wai st band region 14 of diaper 10 to provide a nechani sm

~ for holdi iﬁpr ORot NEUMBRE E 26F wladbpé Béd; M Pre
any of th%ggé‘k}%t% 3 :ﬁg e ar hech éiare"{i@ chﬁpq § &6 to_the

5 selected edge reg1ons of the’ surge mater1a and create a ilm-1ike

edge at the selected regions. The cutting mechan1sm may, for example,

be a hot knife, a hot cutting wire, or the Tike.

vo—

17

Optionally, the selected edge regions of the surge management portion

10 may be treated with a sealant material, such as a latex sealant,
silicone sealant or the like, to provide an operable barrier to the
sideways flow of 1liquid. The sealant may be a hydrophobic material
which inhibits the 1iquid flow by reducing the wettability of the surge
material. The sealant may alternatively be a hydrophilic material

15 which fills the pores of the surge material to thereby reduce or block
the flow of liquid.

In other aspects, the edge barriers of the surge management portion '
can be provided for by a layer of liquid-resistent material wrapped

20  around the selected edge regions of the surge material in a generally
“c" configuration. Altérhatively, the liquid resistent layer may be
overlapped onto the bodyside surface of the surge material and extend .
in an operable engagement onto an underlying component, such as
absorbent body 32 or backsheet 30, in a generally "z" configuration.

25 The edge barrier material may, for example, be provided by a liquid
impermeable polymer film, a fabric layer treated to render the fabric
capable of supporting a substantial hydrohead substant1a11y without
leakage, or the like, or combinations thereof.

30 In the various configurations of the invention, the edge barrier may
be provided at only the end edges 88 of the surge material.
Alternatively, the edge barrier may be provided at only the side edges
84 and 86 of the surge material, and optionally may be provided at both
the end and side edges of the surge material . to provide desire

35 performance.
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5 corners of diaper 10. For, exanpl e, adhesi ve fast enefs——rechamrcal——m—
fasteners, hook and | oop fasteners, snaps, pins or buckl es , THIE\BHEETUHRIBEEN

alone, or in conbination. In the shown conf | guration, thg fastRERLACED
are adhesiyg ihgsthagedss ‘i\bé&fthérﬁv%ﬁf‘ﬁnr Yt "NSbeU
a | andi ng zol g 4 hed to roﬁ?he\gl@ﬂ)e&ga?e%t ?g‘gﬁc}f t’ltah 10

atch 5 C
di aper to gv])ﬁeapgar%q%ag{héﬁ Yﬂ@°3§lh‘é’§"€§s fangs padifjcatians may be madep| astic
menber s 34~1etheuthdaams~tthgidlfmerthetbmrﬁer iofhehy ifventish apdﬂllQ:f such al ong

Can ba, contanied i acipuefing P %g‘)ﬁ{"@q?;ﬁﬁﬁée iR R scgae

| ayer st o qfr &be @e'eeqa%ﬂmmtegnsmedmmgﬂrm e tsubjefinedeclaimsi cl e, and
can be arranged to draw and hol d di aper 10 agai nst the | egs of the
wearer. Wi st elastic nenbers 42 may al so be di sposed adj acent either
or both of the end edges of diaper 10 to provide el asticized

‘wai st bands. 20 ‘Elastic mermbers 34 and 42 are secured to diaper 10 in

an elastically

- 43 -

This Sheet Has Been R

T i




contractible condition so that in a normal under strain_configuration,
the elastic menbers effectively contract against diaper 10. The ]

"~ elastic nenbers can be secured in an elastically contrauﬁdShéeeHascmmR

in at | easyg %%QFMBYS for exanple, the elastic nmenbers
and secure e diaper 10 is in an uncontracted condlt
~ Alternatively, diaper 10 may be contracted, for exanple, ea |ng

and the elastjc nmmrsarmnumeﬂicaag mpﬁgqhgd to d| aper 10 Whl l e the
“elastic menber unr el axed or unstretched condition. Still 30

i ?elr
ot her neans, ctﬁc& %&a 8Pink el astic materi al , may be used to .
gat her the garmanabsorbent retentienepbotiiomemhich| dst rsapexpased Fiog. shidl eg

elastic ”%H&"sﬁeéi“lﬁférengaid retglﬁﬁ%HAfrﬁthn ﬂaV“ﬁ/rah?erfg(Eﬂpirﬁfg Wbegt h32f ey

: 16,0
g;? te?\gt {ﬁgalﬁthayéng elije 3 aEan-V opposed side E@Hesortha?ﬁﬂfotalﬂér Tongigudinalilyabl e

provi di ng dppesed rendoedyest tigdreof;

a surge management portion located generally adJacent a bodyside
surface of said retention portion, said surge management portion
constructed to temporarily hold received Tiquid and release said liquid

10 to said retention portion, said surge management portion having a
width, opposed side edges thereof and opposed end edges thereof, and
having a length thereof which is less than the length of said retention
portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion;

15 a porous topsheet layer which is disposed in fécing relation with
said backsheet layer to sandwich said retention portion and said surge
management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal regions thereof attached to
marginal regions of said backsheet layer, said attached marginal

20 regions of said topsheet and backsheet layers 1located laterally
outboard of side edge regions of said surge management portion; and

a surfactant material applied to a medial section of said topsheet"
layer to provide a greater wettability of said medial section, as
compared to a remainder of said topsheet layer, said medial section

25 having a width which is substantlally not more than said w1dth of said
surge management portion.

2. An absorbent article as recited in claim 1, wherein said
attached marginal regions of said topsheet and backsheet layers are
also located longitudinally outboard of end edge regions of said surge
management portion.

3. An absorbent article as recited in claim 2, wherein said
topsheet layer is constructed of a substantially hydrophobic material.
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18 el astically contractible lines desired for the, ' =
desi gn. Elastic nmenbers 34 and 42 nmay have || aH16 SHEET HAS BEEN
" multitude of 5 configurations. For exanple t he wijdt h oREPHRACED

i ndi vidual ejastig, absoEgedfe’q}%'iE]eg‘Es”?)I‘cg&d Ef’aifn{%m reéPeIJ'h‘ FAT G

(0.01 inches) to nmeters

he elastlc

nenber s rmgnp@bmtn dayer includes; iyl BoRWOvVEMd f@brm a§@ﬁ&$"ﬁﬁt@n&f sgiid may

conpri se sqptait iR @ hy8lophobic maérﬂgn parall el strands of elastic
“material, or may be applied in a rectilinear or curvilinear

arrangenent. Where the strands are non-parallel, two ar
of the strands. nayAn reabsoskant articlecrasi vecited in claim 4, wherein said

length of said surge management portion is not more than about 85% of
said length of said retention portion.

6. An absorbent article as recited in claim 1, wherein said surge

management portion includes edge barriers along selected edge regions

of said surge management portion.

7. An absorbent article as recited in claim 1, wherein said surge
management portion includes edge barriers constructed at selected edge
regions thereof.

8. An absorbent article as recited in claim 1, wherein said surge
management portion comprises a bonded, substantially uniformly mixed,
single layer structure having a basis weight of at least 20 grams per
square meter, a void volume between about 40 and 60 cubic centimeters

5 per gram of web at a pressure of 689 dynes per square meter, a
permeability of about 5,000 to about 8,000 darcy, a porosity of about
97.2% to about 98.8% and a surface area per void volume of about 24 to
about 49 square centimeters per cubic centimeters.

9. An absorbent article as recited in claim 8, wherein said surge
management portion has a density within a range of about
0.017-0.025 gm/cc. ' '

10. An absorbent article as recited in claim 1, wherein said
article has elasticized side margins thereof, and further comprises at
least a pair of barrier flaps connected to 1laterally opposed,
longitudinally extending regions of said topsheet layer, said regions

5 located laterally inboard of said elasticized side margins and located
substantially adjacent laterally opposed side regions said topsheet
medial section. | '

\
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I nterconnect within the el.astic nenber. The el asti c nmenffers—nay—he

affixed to the diaper in any of several ways which are kn[WﬁﬂsﬁHHEIHASBEEN

~art. For exanple, the elastic nenbers may be ul trasonical boniERt ACED 5

heat and pregsur . h?&&éﬁkngrﬁcﬁﬁr h?tﬁ’ec‘?ge&’%dic'?g}rpgltote Whereitl’ said

adhesi vel y bonde '
hot mel t orcopnerted; y‘p?@g@)t“dalaﬁbbf \%tendmg regim pﬁéawlmsh%&tebamw nent s

or Sswr erns o

of the invepitdd1atdran 1$>XUtBOSE of 48d topiBeet Rledfdll edBBREr S 34 may

““conprise a carrier sheet to which are attached
el astics conposed of a plurality of

The el astic K.randa mabhyorbentr seticler aperdcited ciahlcéatmd,l,owherein sate
tirel r rier
For exanprarries ffegs 263 SR GtaRior THRErNERh | EbehiBle W ans: o e

25 material. The shown el astic strands can, for exanple, be conposed of

LYCRA el astomer awal haﬁﬁrebehtommﬁ’@nas rechted %S%Wﬁxvllrzg Whéreias saiy

Wl mngto

range of

BaEERera Shens aeqcmstencten of b amtersal WPAEF |1 résidbslt' Bcp a1

in an enbedsseget oHfl ighiéd itheeethrongmher ei n three strands are enpl oyed

14. An absorbent article as recited in claim 13, wherein each of
said barrier flaps has a laterally extending base section thereof with
at least a portion of said base section attached to said topsheet layer
at a topsheet securement section which is located laterally outboard of
said retention portion and said surge management portlon, said topsheet
layer operably sealed to said backsheet layer at said securement
section to substantially block a leakage of 1liquid through said
securement section.

15. An absorbent article as recited in claim 14, wherein said
topsheet securement section is sealed to said backsheet layer with a
strip of adhesive having a width within a range of about 1-7 mm.

16. An absorbent article as recited in tlaim 15, wherein said
barrier flaps are constructed of a spunbond-meltblown-spunbond
laminate.

17. An absorbent article, comprising:

a backsheet layer;

an absorbent retention portion which 1is superposed on said
backsheet layer, said retention portion having a length and a width
and having laterally opposed side edges thereof and longitudinally
opposed end edges thereof _

a surge management portion located generally adjacent a bodyside
surface of said retention portion, said surge management portion
constructed to temporarily hold received 1iquid and release said 1iquid

This Sheet Has Been Replace i T ///
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30 for each elasticized legband. |In addition, leg el asj/inasdy ¥
general |y straight or optionally curved. For exanple, thg cur\ LA EDBEEN
el astics can be inwardly bowed toward the |ongitudinal ce

the @ apefo Walill ¥BEeritioR" 1oﬁ9' Baid 0§ur§@eﬁianarg@héﬁﬂ %rtport Maving a a
cross-di rect on Ofﬁ%{{] ‘fﬂf 1:of t gngt of cg d ast&ll C sftran 35
posi ti onetdd bpr‘ﬁ’ﬂf’ e"l‘a eedgesy thenegf \and ppResed endRdgRT thereqt. a0
edge of tHwingta déngthatitereof whickiss ldss ﬂantthwlargthrofaagiadmetmtwine
-curvatur Sti GS n e

epogjtn‘%]'t rsfgc‘gl lenﬁ g slvg*tomhcs%%% g‘#g eﬂé ﬁrtr%iagfﬂ? aé:egil aper.

As 1ong1tud1na1]y 1nboard from said end edges of sa1d retentlon portion;
15 and

a porous topsheet layer which is disposed in facing relation with
said backsheet layer to sandwich said retention portion and said surge
management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal regions thereof attached to

20 marginal regions of said backsheet layer, said attached marginal
regions of said topsheet and backsheet layers located 1laterally
outboard of side edge regions of said surge management portion;

said surge management portion comprising a fibrous nonwoven web
having a basis weight of at least 20 grams per square meter, said web

25 will having a void volume of between about 80 and about 117 cubic
centimeters per gram of web at 689 dynes per square centimeter
pressure, a permeability of about 8,000 to about 15,000 darcy, a’ '
porosity of about 98.6 to about 99.4 percent, a surface area per void
volume of about 10 to about 25 square centimeters per cubic centimeter.

18. An absorbent article as recited in claim 17, wherein said
surge management portion has a basis weight within a range of about 40
to about 68 grams per square meter, and includes at least 50 percent by
weight of bicomponent fibers. '

19. An absorbent article as recited in claim 18, further
comprising a surfactant material applied to a medial section of said
topsheet layer to provide a greater wettability of said medial section,
as compared to a remainder of said topsheet layer, said medial section

5 having a width which is substantially not more than said width of said
surge management portion.

20. An absorbent article, comprising:
a backsheet layer;
an absorbent retention portion which is superposed on said
backsheet layer, said retention portion having a length and a width
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I nwardly bowed and outwardly bowed, reflex-type of curvatu
| engt h-wi se center of the elastlcs may be offset by a sel lect ed?
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15 a porous topsheet layer which is disposed in facing relation with
said backsheet Tayer to sandwich said retention portion and said surge
management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal regions thereof attached to
marginal regions of said backsheet. layer, said attached marginal

20 regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion;

an elastic member connected to each side margin of said backsheet
layer to provide a pair of elasticized side margins of said article;
a pair of barrier flaps connected to laterally opposed,

25 longitudinally exteﬁding regions of said topsheet layer, said regions
located laterally inboard of said elasticized side margins and located
substantially adjacent laterally opposed side regions said topsheet
medial section, each of said pair of barrier flaps having a laterally
extending base section thereof with at least a poftion of said base

30 section attached to said topsheet layer at a topsheet securement
section which is located laterally outboard of said retention portion
and surge management poftion, séid topsheet layer operably sealed to
said backsheet layer at said securement section to substantially block
a leakage of liquid through said securement section; and |

35 a surfactant material applied to a medial section of said topsheet
layer to provide a greater wettability of said medial section, as
compared to a remainder of said topsheet layer, said medial section
having a width which is not more than a lateral spacing between said
securement sections of said topsheet. layer.

representatively shown in Fig. 1, the curved elastics nma 1%% T%S BEEN
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20 assenbl ed together. \Were the absorbent structure conpr sfﬁ Hgk;ﬁgll\g’BEEN‘
substantially integral piece of material, the material could P_LAC-ED
the desired structural features forned |nto sel ected spati al ikegions

bl eces mmy pe. conts abfoﬁh?{‘Bg%‘%?ﬁ’iﬁf‘é’E?°ﬁ e e mri%?“eﬁﬁ%%
i y ul i
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coext ensi ve or nom coeerpusomlcatepmdﬁct] incarporatingethe abgorbentarticle af clhinsed
<product f&dﬁ%s hoyever, that each of the individual pieces
be arrangedml n era I'nti mate contact al ong at least a portian

of its Boundary \mh atmmywd@pstﬁmstaamlbc amlerpingescriiediwith mafergpeetet 30
structure. gRrREGhAdlying GAWingdl ece is connected to an adjacent portion '
of the absorbent s ructure by a suitabl e bonding and/or fiber

ent angl enent nechani sm such as ultrasonic or adhesive bondi ng, or

mechani cal or hydraulic needling. 35 In the enbodi nent representatively.
shown in Fig. 7, absorbent structure 32 includes a |iquid-acquisition,
target zone 44, and has a contoured, curvilinear periphery,

particularly along its side edges. . The two
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20z - generally mirror-inmge, inwardly bowed, |ateral edges provide

for a narrower internedi ate section suitable for—posttioning—in—+the
-crotch of the wearer. In the shown absorbent structure 32, a front
section t hereof includes two transversely spaced TBigsh aced
a central 9 region 54. . Target zongg44 enconpasses t H '—J
repeated |iquid surges typically occur in absorbe k.
The particul ar | ocation where liquid is discharged, such as during
urination, can vary dependi ng on the age and gender of the wearer.
For exanple, nmale “infants tend to urinate further toward the front
end of the diaper.
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10 The fermale target zone is |located closer to the centw
As a result, the shape and rel ative |ongitudinal pl acen”e-nt%fshese rg

e
managenent portion 46 can be selected to best .correspon V\A% Be

en
actual target zone of either or both categories of weargrs e laceq
stated, the target zone is a section ofsgabsorbent structure I/
15 | ocated in the front 60% of the I ength of the absorbent struct '
Wth reference to the percentage of the total |ength of absorbent
structure 32 neasured into the absorbent structure fromthe front
wai st band edge thereof, the target zone nma@ preferably conprise a
regi on which begins at a |line positioned &3proximately 10% of the 20
absorbent structure length away fro
at approxi mately 60% of theNabsor bg
front wai stband edge. Py
general ly ggtend inwardly 25 | ateral side edges of
t he absor b&m™ structure {oward udi nal center l|ine. Thus,
when the diapgr is 'worn,% : X &g ons are configured to generally
engage the si S '
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region 54 is configured to generally

and central
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30
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t he

ti

:
size and the absorbent capacity of absorbent structure 32 can be varied

J

rectangul ar, trapezoidal, T-gj

portion of the wearer's wai st and torso.

Absorbent structure 32 may be manufactured in a wide variety
etc.) and froma w dg4avariety of mate

and the absorbent capacity of absorbent structure 32 s
conpatible with the size of the intended wearer and th

i nparted by the intended use of the absorbent article.
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2] to acconmmobdate wearers ranging from |n{‘h\‘\7]ﬂiiEﬂT‘?Khﬁts.

I'n addition, it has been found that wth the U%BB&QQE'J1 _

t he densities and/or basis wei ghts of the respect @% nt
46 and retention 48 portions, as well as their gl_, - ca

be 5 varied. In a particul #r4 aspect of the |nvent|o

absorbent structure has an absorbent capacity of at |east about 300
gm of synthetic urine. Al ternatively, the absorbent structure can
have an absorbent capacity 10 of at |east about 400 gm o8 synthetic urine
to provide inproved per f or mance. varioqa’TVBes of wettabl e,

hydrophilic fibrous material can be used to

of absorbe$fhziiiii%§e;32gg Exanpl es of 15
naturakbxg\c ringdrgan fi bers ggonpose
A==

t he conponent parts
'b&{s | ¢l ude

of

b ———




intrinsically wettable material, such as cellulosic f i D8 IReer Al Wetieblaced

fibers conposed of cellulose or cellulose derivatives, g 1IN o

fibers; inorganic fibers conposed of an inherently mettt““ﬁ Gl 'l

such as glass fibers; synthetic fibers made frominhere Ut e 20

thernopl astic polynmers, such as pardggcul ar pol yester or pol yam de - _

fibers; and synthetic fibers conposed of a nonwettable thernoplastic .

pol ynmer, sugBseRBESITY AROTCIENGANTNG' AN WHPROVRBYSUREE MANSGERENTI zed by

appropriate neans. The fibers may be hydrophilized, for exanple, by

treatment with silica, treatnment with a material which has a suitable 25

hydr ophiABSTRAT®ety and is not readily renovable fromthe fiber, or by

sheat hi ng the nonwettabl e, hydrophobic fiber with a hydrophilic polyner

during or- after, the fornation of the fiber. For the_purposes of the

present & n#eFELHTLive | aPEBKPERPI A%kt (3 ectEd ‘B’r%?tﬁ%sﬁﬁ feich

vari ous indiefiedd 41 batRsheseti Qag@rab@oy nd adnoabsoeBeheye®tedtion As

used herein,. the rm,".hydr.ophi lic" describgs f.ibers or, the surfages

of 1 bereniah gl Mt 1F) domstratiien Bie; vaSish et Lty | B

fi ber s. refrenddgre @aft ven thaw aflatgrhalt7)i @kl @awidth t(7d), ansl has
laterally opposed side edges (76, 78) and longitudinally
opposed end edges (80) thereof. A surge'management portion

(46) 1is located adjacent a bodyside surface (82) of the

retention portion (48). The surge management portion (46) is

construed to temporarily hold received liquid and release the
liquid to the retention portion (48). The surge management
portion (46) has a width, opposed side edges (84, 86) and
opposed end edges (88), and has a length (90) which is léss
than the length (72) of the retention portion (48). The end
edges (88) of the surge management portion are 1located
longitudinally inboard from the end edges (80) of the
retention portion (48). A porous topsheet layer (28) is
disposed in facing relation with the backsheet layer (30) to
sandwich the retention portion (48) and the surge management
portion (46) between the backsheet layer (30) and the topsheet
layer (28). The topsheet layer (28) has marginal regions (94,
96) attached to marginal regions (98, 100) of the backsheet
layer (30). The attached marginal regions of the topsheet and
backsheet layers are located laterally outboard of the side
edge regions (84, 86) of the surge management portion (46).
A surfactant material is applied to a medial section (104) of
the topsheet layer (28) to provide a greater wettability of
the medial section, as compared to a remainder of the topsheet
layer (28). The medial section (104) has a width (106) which
is substantially not more than the width (92) of the surge
management portion (46).

FIG. 1



des%rlbed in terms of the contact angles and the surf ce tensions of 35
~ the I|qU|ds and materials involved. Equi pighi? aysiew )
for measuring the wettability of particular fiber naterrq&§1mrHMENﬁﬁﬁEET
of fiber materials used for the surge nmanagenent portiofjy 46 cgnznﬁl 395
22 provided by a Cahn SFA-222 Surface Force Anal |zgdte Syst.-em---

measured with this systemin accordgnce with the proced ' |n
detail herein below, fibers having contact angles less than 90[err] are
designated "wettable" or hydrophilic, while fibers: having contact

PATENT

ABSORBENT ARTICLE HAVING AN IMPROVED SURGE MANAGEMENT

ECHNICAL FIELD

This invention relates to absorbent articles, particularly absorbent
~structures which are useful in personal care products. More
particularly, the invention relates to absorbent articles which are
designed for the rapid uptake, distribution and retention of repeated

10 = liquid surges into the absorbent portion of the article.

BACKGROUND OF THE INVENTION

Desired performarice objectives of personal care absorbent products
15 include low leakage from the product and a dry. feel to the wearer,
However, absorbent products commonly fail before the total absorbent
capacity of the product is utilized. An abserbent garment, such as an
incontinence garment or disposable diaper, often leaks at the leg,
top-front or top-back areas of the diaper. Leakage can occur due to a
20 variety of shortcomings in the product, one being an insufficient rate
-of fluid uptake by the absorbent system, especially on the second or
third ]iquid surges.

Attempts to alleviate leakage include providing physical barriers with
25  elastic leg gathers and changing the amount or configuration of the
absorbent material at the zone of the structure into which the liquid
surges typically occur. Te further reduce leakage, articles with
elasticized 1leg .gathers have further incorporated additional,
elasticized containment or barrier flaps located at the interior of
30  the structure. Absorbent gelling particles have also been included to



.5 Tangles greater than 90[err] are designated " nonwet t alyF€==oF

” hydr ophobi c. Retention portion 48 can conprise a mat PERLABEMENT SHEET
hydrophilic fibers, such as a web of cellulosic flufff, mxed with
particles of high- absor bency mat eri al . In parti cuMa‘Pa car rLangérrént--s---

retention portion 48 may 10 corrprl%e a mxture of superabsorbent
hydr ogel - f fdvi#ase pnétl @8 ABTding capidithetinC vaplduserregednsb! sfntifd bers, or

am'xtureé) rﬁu erabso ent particles with a fibrous cof orm nat eri al
conpri si n ¥ lf ?ur al fi bers and/or synthetic polyner fibers.
The superabsorbent particles . may be substantially honogeneously m xed -

with the Ryghroohd lar€idiebeaiave t%mam Yoﬁ% omung figpad )bfnw@dbent For
exanpl.e, the concen art i cl es

arranded P C?ﬂ?ﬁs%({ 8@ C\fnﬂ;@%}%&i%”rﬁs Barhfﬁ&fugﬁ %b%a[rﬁ'ﬂﬂsn‘ﬁ%ﬁort i on of
t he t hi ckbeans cénfigurescto copti®fl the d1stnbabsor&fenbsmbedldﬂqui;is wi Ear | ower

concent rasmiﬁetoa«arass&ﬂaen@%ﬁme <8 have a (DRURPSRFREINe StraSheree and
rel ati veI g‘;luehcon entr ns towar
&Lt

absor bent ute. Sated be wegh g H9p ee}ﬂ‘@*&ﬁ.i@ﬂtm abs"gﬂm B@‘{Yr ‘ations are
descri bedIn mthkrScGhﬁgqup&Sa icosvend i ¢0af cdbsortiedt member ¢@BHate fligid enber ger

et alyo, t?f'oragé SnOSLuss i oliYohbs | Impd¥ed a8t filfosic Fluff mixed with
absorbent gelling particles; and may include a dual-layer absorbent
core arrangement comprising a bottom fluff pad containing hydroge'l
particles, and a top fluff pad with little or no hydrogel part1c1es-.

15  Non-woven materials such as carded webs and spun-bonded webs, have been
used as the body-side liners in absorbent products. Specifically, very
open, porous liner structures have been employed to allow liquid to
pass through them rapidly, and help keep the body skin separated from
the wetted absorbent pad underneath the liner. Some structures have
20  incorporated zoned surfactant treatments in preselected areas of the
liners to increase the wettability of the preselected regions and
thereby control the amount of liquid wet-back onto a wearer's skin. In
addition other layers of material, such as those constructed with
thick, lofty fabric structures, have been interposed between the liner
25 and absorbent pad for the purpose of reducing wet-back.

With: conventional fluff-based absorbent structures, such as those

discussed above, the cellulosic fibers, when wetted, can 1lose

resiliency and collapse. As a result, the liquid uptake rate of the

30 wetted structures may ‘become too low to adequately accommodate

subsequent, successive liquid -surges. Where absorbent gelling

particles are incorporated between the fibers to hold them apart, the

gelling particles swell and do not release the absorbed fluid.

- Swelling of the particles can then diminish the void volume of the

e 35 absorbent structure and reduce the ability of the structure to rapidly
uptake liquid.
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D&4pA te NibeCddvall Gpmenti L abddrBénty stMititBFes of the types surveyed
above, there remains a need for improved absorbent structures which
can adequately reduce the incidence of leakage from absorbent products,
such as disposable diapers. There is a need for an absorbent structure
which can provide improved handling of 1liquid surges and more
effectively uptake and retain repeated loadings of liquid during use.

BRIEF DESCRIPTION OF THE INVENTION

Generally stated, the present invention provides a distinctive
absorbent article which inc}udes a backsheet layer and an absorbent
retention portion which is superposed on the backsheet layer. The

retention portion has a length_and a width, and has 1atera11y opposed

side edges thereof and longitudinally opposed end edges thereof. A
surge management portion is 1located generally adjacent a bodyside
surface of the retention portion. The surge management portion is
constructed to temporarily hold received 1iquid and release the 1iquid
to the retention portion. The surge management portion has a width,
opposed side edges thereof and opposed end edges thereof, and has a
length thereof which is less than the length of the retention portion.
The reénd edges of the surge management portion are located
longitudinally inboard from the end'edges of the retention portion.
A porous topsheet layer is disposed in facing relation with the
backsheet layer to sandwich the retention portion and the surge
management portion between the backsheet layer and the topsheet layer.
The topsheet layer has marginal regions thereof attached to marginal
regions of the backsheet layer. The attached marginal regions of the
topsheet and backsheet layers are located laterally outboard of the
side edge regions of the surge'management portion. A surfactant
material is applied to a medial section of the topsheet .layer to

~ provide a greater wettability of the medial section, as comparé& to a

or

normal |y



23 ' insoluble but swellable. $uBEPIREPRENRBHERS! [Ide, This She@M@BLA Replaced
physi cal ent angl enent, crystalfl i ne domai-ns, .covaliEft

conpl exes and associ ati ons, hydbagh!.l]. ¢ assoti at E:S; bﬁﬂ'mwynﬂmml
hydr ogen bondi ng, and hydr ophoti gt Van der "V .

f orces. 5 Exanpl es of synthetié’absorbent gelling material polyners

npy St Nremainder Yk Bhd LOPISEE AGerATRY WINiRY dete n RE MIARRN iiicRC! ©) and
(0] R ] y
Do i TSRO uS Baf VinrBe thid riE RHIE ar, 1B, Kirds RnSIRTERt ns

pol y(vi nyl pot®ion.pyrrolidone), poly(vinylnorpholinone), pol y(vinyl

al cohol), and m xtures and copol yners thereof. Further polyners
[ ' t he absorbent structure include natural and
ﬁ.gldf ?Ibleﬁ L?ﬁrna Ser bgw%pg the invention provides an absorq)ent article which

includes a backsheet layer and an absorbent retention portion which is
superposed on the backsheet layer. The retention portion has a length
and a width, and lhaS"laterally opposed side edges thereof and
longitudinally opposed end edges thereof. A surge management portion
10 is located generally adjacent a bodyside surface of the retention-
portion. The surge management portion is constructed to temporarily
hold received 1iquid and release the 1iquid to the retention portion.
The surge management portion has a width, opposed side edges thereof
and opposed end edges thereof, and has a length thereof which is less
15 than the length of the retention portion. The end edges of the surge
management portion are located longitudinally inboard from the end
edges of the retention portion. A porous topsheet layer is disposed
in facing relation with the backsheet layer to sandwich the retention
portion and the surge management-portion between the backsheet layer
20 and the topsheet 1ayer. The topsheet ]ayef has marginal regions
thereof attached to marginal regions of the backsheet layer. ' The
attached marginal regions of the topsheet and backsheet layers are
located laterally outboard of the side edge regions of the éurge
management portion. The'surgé management portion includes a fibrous
25 nonwoven web having a basis weight of at least 20 grams per squaré
meter, a void volume of between about 80 and about 117 cubic
centfﬁéters per gram of web at 689 dynes per square centimeter
pressure, a permeability of about 8,000 to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, and a surface area per
30 void volume of about 10 to about 25 square centimeters per cubic
centimeter. '

The present invention, in its various aspects, can advantageously
provide an absorbent article which has adequate absorptive capacity
35 even though the bulk thickness and volume of the absorbent and article
are quite small. The absorbent article can rapidly uptake body
exudates, such as urine, and can maintain the rate of uptake even after
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hi gh-qbsorralaq?w o7t CEHe2 14RO alvly TR EAL Skin and into the absorbent
' structure. The more complete release of liquid into the retention
10  portion of the absorbent structure helps to maintain a drier section of
the article against the wearer. Thus, the distinctive structure of the
present invention can reduce the amount of liquid held agair_lst the
wearer's skin, reduce leakage of 1iquid from the absorbent article, and
provide improved dryness and comfort to the wearer. In addition, the
15 distinctive aspects of the present invention can be advantageously’
sustained during the course of multiple insults of liquid delivered

into the absorbent structure. -

BRIEF DESCRIPTION OF THE DRAWINGS - '

20 ) ’
The inventionm will be more fully understood and further advantages will - -
become apparent when reference is made to the following detailed
description and accompanying drawings in which:

25 Fig. 1 representati\(e’ly shows a partially cut-away, top plan view of
an article of the invention; '

Fig. 2 répresentatively shows a length-wise, cross-sectional view taken

approximately along the 1longitudinal centerline of the -article

30  illustrated in Fig. 1;

Fig. 3 representatively shows a perspective view of the article of the
"~ invention in which the elastic members have been allowed to contract;

35 Fig. 4 representatively shows a schematic, lateral, cross-sectional,
- exploded view taken approximately along the front waistband section of
the article illustrated in Fig. 2; T
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article illustrated in Fig. 2;

Fig. 6 representatively shows the topsheet layer employed with the
present invention; and

Fig. 7 representatively shows an absorbent structure employed with the
present invention.

OETAILED DESCRIPTION OF THE INVENTION

The absorbent structures of the present invention will be described
herein in relationship to their use in disposable absorbent articles,
but it should be understood that potential uses of the absorbent
structures of the present invention need not be limited to disposable
absorbent articles. As used herein, the term "disposab1e_absorbent
article" refers to articles which absorb and contain body exudates and

are intended to be discarded after a limited period of use. }T_h_e -

articles are not intended to be laundered or otherwise restored for
reuse. The articles can be placed against or in proximity to the body
of the wearer to absorb and contain various exudates discharged from
the body. While the present description will particularly be made in
the context of a diaper article, it should be understood that the
present invention is also applicable to other disposable personal care
absorbent articles, such as adult incontinence garments, sanitary
napkins, children's training pants and the like, as well as surgical
bandages and sponges.

With reference to Figs. 1, 2, 4 and 5, an absorbent article, such as
diaper 10, has a cross-wise, lateral dimension 126 and a length-wise,
longitudinal dimension 128. The diaper includes a backsheet layer 30
and an absorbent retention portion 48 which is superposed on the
backsheet layer. The retention portion has a length 72 and a width
dimension 74, and has laterally 6pposed side edges 76 and 78 thereof
and longitudinally opposed end edges 80 thereof. A surge management
portion 46 is located generally adjacent.a bodyside surface 82 of the

Lpdegsviey, éaﬁ?gr prRrpeximately along, the Jateral rentep}ing, B?ntgﬁout
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superabsorbe YNEer s aV|n nprove n roperties can
. A porous topsheet 1ayer 28 is d1sposed in fac1ng relat1on with the

backsheet layer 30 to sandwich the retention portion 48 and the surge
10 management 46 between the backsheet layer and the topsheet layer.
Topsheet layer 28 has marginal regions, such as marginal regions 94 and
96, thereof, attached to marginal regions such as marginal regions 98
and 100, of the backsheet layer 30. The attached marginal regions of
the topsheet and backsheet layers are located laterally outboard of the
15 side edge regions 84 and 86 of the surge management portion 46. A
surfactant material, such as a selected wetting agent, is applied to a
medial section 104 of the topsheet layer 28 to provide a greater
wettability of the medial section, as compared to a remainder of the
. topsheet layer 28. . The medial section 104 has a width 106 which is
20  substantially not more ‘than the width 92 of the surge management
portion 46. In particular arrangements the medial section width 106
can be substantially equal to the width 92 of the surge management
portion. '

25 In particular embodiments of the invention, the surge management layer
can be arranged to provide a surge layer basis weight within the range
of about 20-102 gsm, and can comprise nonwoven fabrics, such as
spunbond webs, airlaid ‘webs and bonded-carded webs, composed of
synthetic polymer fibers. Suitable fibers include, for example,

30 polyester fibers, polyester/polyethylene bicomponent fibers,
polypropylene/polyethylene bicomponent fibers and the 1ike, as well as
blends and other combinations thereof.

In other aspects of the invention, the surge management portion can be
35 characterized by various distinctive structural parameters. Such
parameters include, for example, resiliency and bulk recovery, basis
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more clearly show the interior construction of diaper 10, and the
10 surface of the diaper which contacts the wearer is facing the viewer.
In the shown embodiment, diaper 10 has a front waistband region 12, a
back waistband region 14, an intermediate crotch region 16 which
interconnects the front and rear waistband regions. The outer edges
of the diaper define a periphery 18 in which the longitudinally
15 extending side edge margins are designated 20 and the Tlaterally
extending end edge margins are designated 22. Preferably, the side
edges are curvilinear and contoured to define leg openings for the
diaper. The end edges are shown as straight, but optionally, may be
curvilinear. The diaper additionally has a transverse center line 24
20 and a longitudinal center line 26. ‘ "
PR | .
Diaper 10 typically includes a porous, liquid permeable topsheet 28;
a substantially liquid impermeable backsheet 30§ an absorbent pad, such
as absorbent structure 32, positioned between the topsheet and
25  backsheet; and elastic members, such as leg elastics 34 and waist
elastics 42. Topsheet 28, backsheet 30, absorbent structure 32, and
the elastic members 34 may be assembled in a variety of well-known
diaper configurations.

20~ inportant for maxim zing the performance while refan '“=ﬁ§F6§5hFe%
A

30 In the illustrated embodiment, two containment flaps 62 are connected
to the bodyside surface of topsheet layer 28. Suitable constructions
and arrangements for containment flaps 62 are described, for example,
in USP 4,704,116 issued November 3, 1987, to K. Enloe, the disclosure
of which is hereby incorporated by reference to the extent that it is

35 consistent (not contradictory) herewith.
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topsheet layer 28 along leng h-wise extend1ng flxed regions, such as
fixed edges 64, of the flaps. A movable edge 66 of each containment
flap includes a flap elastic member 68 comprising one or more
5 individual strands of elastomeric material. For example, a plurality
of elastic strands may be configured in a spatially separated,
generally parallel arrangement, and a suitable elastic strand can, for
example, be composed of a 470 decitex Lycra elastomer. Elastic member
68 is connected to the movable edge of the containment flap in an
10 elastically contractible condition such that the contraction of the-
elastic components thereof gathers and shortens the edge of the
containment flap. As a result, the movable edge of each containment
flap tends to position itself in a spaced relation away from the
bodyside surfaces of topsheet 28 and/or surge management portion 46
15 toward a generalTy upright and approximately perpendicular
configuration, especially in the crotch section of the diaper. In the
shown embodiment, for example, the moveable edge of the barrier flap is
connected to the flap elastics by partially doubling the flap material
back upon itself by a limited--amount which is suffic1ent to enclose-
20 flap elastics 68. The containment flaps may, for example, be
constructed of a fibrous material which is similar to the material
comprising topsheet 28, or similar'to the material comprising surge
' management portion 46. Other conventional materials, such as polymer
films, may also be employed.
25 _ .
With reference to Figs. 4 and 5, at least a pair of containment or
barrier flaps 62 are connected to laterally opposed, longitudinally
extending regions of topsheet layer 28, and the connected topsheet
regions are located substantially adjacent to laterally opposed side
30 edge regrons 112 and 114 (Fig. 6) of the topsheet medial section 104.
The connected topsheet regions are also located substantially laterally
inboard of the elasticized side margins of the diaper article 10. In
particular aspects of the invention, the connected regions of topsheet
layer 28 are located laterally outboard of the side edge regions of the
35  topsheet medial section 104. In other aspects of the invention,
barrier flaps 62 are constructed of a material which is permeable to
gas; such as ambient air. Alternative c@pfigurations of the invention
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10 In the various aspects of the invention, barrier flaps 62 can be
configured to be permeable to gas while having limited permeability to-
aqueous liquid. Particular configurations of the barrier flaps 62 can,
for example, have a construction which is capable of supporting a
hydrohead of at least about 45 cm of water substantially without

15 leakage therethrough. A suitable technique for determining the
resistance of a material to liquid penetration is Federal Test Method
Standard FTMS 191 Method 5514, dated 31 December 1968.

With reference to Figs. 4 and 5, each of the barrier flaps 62 can

20  include a laterally extending base section 116 thereof with at least
- a portion of the base sectiom-attached to the topsheet Tayer 28 at a
topsheet securement section 118, which is located laterally outboard

of the retention portion 48 and 'laterally outboard of the surge
management portion 46. The topshéet securement section 118 of topsheet

25 layer 28 is operably sealed to the backsheet layer 30 to substantially
- prevent or block a leakage of liquid through the securement section
118. The securement section can be constructed by employing various

. conventional techniques, such as adhesive bonding, thermal bonding,
sonic bonding, stitching, stapling, or the like. The illustrated

30 embodiment, for example, is configured with the topsheet securement
section 118 sealed to the backsheet layer 30 with a strip of adhesive,

such as a pressure ‘sensitive hot melt adhesive. In the various
configurations of the invention, the adhesive can be configured in a
desired regular or irregular pattern. A particular aspect of the

35 invention can, for example, _bé' configured to seal the topsheet
securement section 118 to backsheet 30 with a substantially continuous
adhesive bead or strip 120. Other aspects of the invention can be



i nvénti on,
“about 500-800 gsm and preferably is within the range

gsmto provide desired perfornance. 30 To provide t e ?i?f
di mension to the various configuratiq of the afsprhent t*
the invention, retention portion 48 can be confi W
t hi ckness cwf@hrécswﬂm tﬁ@am\éshaél s@b l263h§vﬁ| ac cross E’fr%fzefdhla )ﬁn
t hi ckness
nore than

t he average conposite basis weight is mnthln*Lhe range of

nor e, t han. about

187 s 8 EifnE 7 a090a"; orbud Aé@%&egs S B REIETy

ly is not
B

=9550- 750
ss:

lclppgf

ki’

t hi ckness the sadiies ivenstrsg cmdbaveaar\esithanrthmvg the esmge eofodbout 1- som, psi (1.38

kPa) .

10

15

20

25

30

35

and optionally can have a width within the range of about 2-3 mm.

The adhesive strip can advantageously be configured to provide a
barrier bead which extends generally length-wise of the diaper.
Accordingly, at least a portion of the barrier bead is located in the
diaper crotch region 16. At least the crotch portion of the barrier
bead can advantageously be constructed to operably bond and
substantially seal the corresponding portion of the securement section
118 of topsheet layer 28 to both the barrier flap-base section.116 and
the backsheet layer 30 by effectively "bleeding” through the topsheet
Tayer 28 to make oberable contact with the-baéksheet layer. When a
substantially continuous seal is provided, 1liquid can be more
effectively contained between the two flaps 62. To provide a more
effective barrier bead, the representative adhesive strip 120 is wiped
or otherwise applied onto the appointed section of the flap base 116 at
a position which interposes the strip between the terminal side edge of
tissue wrap 70 and the leg elastic carrier sheet. Additional pressure
can be applied to the adhesive strip area to Hé1p’a;sure a desired
seal.

At least a portion of the base section can also be attached to the
topshget layer 28 along a topsheet seam section located along the fixed
edge 64 of the containment flap. A suitable connecting means, such as
a substantially continuous adhesive bead 117, operably secures the
fixed barrier flap edge to the topsheet seam section. The shown
embodiment of the seam section is positioned laterally inboard of the
associated securement section 118, and is located proximate the
juncture between the flap base section 116 and the relatively
upstanding portion of the barrier flap.

As illustrated by the shown embodiment of diaper 10, topsheet 28 and
backsheet 30 may be generally coextensive, and may have length and
width dimensions which are generally larger than the corresponding
dimensions of absorbent structure 32. Topsheet 28 is associated with
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along a distance of from about 2-percent to about 10 percent of the
overall length of diaper 10. The waistband -regions comprise those

10 upper portions of diaper 10, which when worn, wholly or partially cover
or encircle the waist or mid-lower torso of the wearer. The
intermediate, crotch region 16 1ies between and interconnects waistband
regions 12 and 14, and comprises that portion of diaper 10 which, when
worn, is positioned between the legs of the wearer and covers the lower

15 torso of the wearer. Thus, the crotch region 16 is an area where
repeated fluid surge typically occur in diaper 10 or other disposable
absorbent article. -

- Topsheet 28 presents a body-facing surface which is compliant;- —

20 soft-feeling, and "non- -irritating to the wearer's skin. Further,
topsheet 28 can be less hydrophilic than retention portion 48, and is
sufficiently porous to be liquid permeable, permitting 1liquid to
penetrate through its thickness. The topsheet layer has marginal side
regions 94 and 96, and has marginal end regions 108.

25 '
A suitable topsheet 28 may be manufactured from a wide selection of
web materials, such as porous foams, reticulated foams, apertured
plastic- films, natural fibers (for example, wood or cotton fibers),
synthetic fibers (for example, polyester or polypropylene fibers), or

30 a combination of natural. and synthetic fibers. Topsheet 28 is
typically employed to help isolate the wearer's skin from liquids held
in absorbent structure 32. Various woven and nonwoven fabrics can be
used for topsheet 28. For example, the topsheet may be composed of a
meltb]owh_or spunbonded web of polyolefin fibers.- The topsheet may

35 also be a bonded-carded-web composed of natural and/or synthetic
fibers.
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10 particular embodiment of the invention, topsheet 28 can be a nonwoven,
spunbond polypropylene fabric composed of about 2.8-3.2 denier fibers
formed into a web having a basis weight of about 22 gsm and density of
about 0.06 gm/cc. The fabric can be surface treated with a selected
amount of surfactant, such as about 0.28% Triton X-102 surfactant. The

15 surfactant can be applied by any conventional means, such as spraying,
printing, brush coating or the like.

1o 1D

With reference to Fig. 6, the surfactant material, such as a

. conventional wetting agent, can be applied to a medial section-104 of
20  the topsheet layer 28 to provide a greater wéttahility of the medial

séction, as compared to a remainder of the topsheet layer 28. In
particular configurations, the width 106 of the medial section 104 can

be substantially equal to or less than the width 92 of the surge
management portion 46. In alternative configurations, the medial

25 section width 106 can be substantially equal to or less than a
cross-directional spacing 132 between the pair of adhesive strips 120
employed at the topsheet securement sections 118 (Fig. 5). |

In other aspects of the invention, the surfactant-treated topsheet

30 medial section 104 can have a width 106 which is not less than about
64 millimeters. Alternatively, the medial section width 106 can be

not less than about 76 millimeters, and optionally, can be not less

than about 89 millimeters to provide desired benefits. Other
configurations of the invention can have a medial section width 106

35  which is not more than about 254 millimeters. Alternatively, the
medial section width is not more than about 152 millimeters, and

~ optionally, is not more than about 114 millimeters to provide desired
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5 In further aspects of the invention, the appointed medial section 104
of topsheet layer 28 can have a medial section width 106 which is
within a range of about 25-100 percent of the cross-directional spacing
132 between adhesive barrier strips 120. Desirably, the medial section
width 106 is about 80 percent of the cross-directional spacing between
10  the adhesive barrier strips.

The medial section can be approximately centered with respect. to the
longitudinal centerline of the diaper, and in the shown .embodiment
extends along substantially the entire length of the topsheet layer.
15 Alternatively, the surfactant treated medial section can be constructed
to extend along only a predetermined portion of the topsheet length.

The various configurations of the invention can also be arranged with
- the topsheet medial section 104 constructed with a width which is not
20 more than, and alternatively can be less thah, a lateral spacing 130
between the topsheét securement sections 118 (Fig. 5). As a result,
the width 106 of the surfactant-treated medial section can be not more
than, and alternatively can be less than, a lateral spacing 132 between
the adhesive sealing strips 120. Accordingly, each topsheet
25 securement section 118 can be positioned laterally outboard from its
corresponding, proximately located side edge region of medial section
104. Similarly, each adhesive strip 120 can be positioned laterally.
outboard from its corresponding, proximately located side edge region
of the topsheet medial section 104.
30 '
Backsheet 30 may be composed of a liquid permeable material, but
preferably comprises a material which is configured to be substantially
impermeable to liquids. For example, a typical backsheet can be
manufactured from a thin plastic film, or other flexible liquid-
35 impermeable material. As used in the present specification, the term
"flexible" refers to materials which are compliant and which will
readily conform to the general shape and contours of the wearer’'s body.
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portion, G#Vefiylene film having a thickness of from about 0.012 millimeters

(0.5 mil) to about 0.051 millimeters (2.0 mils). In the shown

embodiment, the backsheet is a film having a thickness of about

10 1.25 mil. Alternative constructions of the backsheet may comprise a

woven or nonwoven fibrous web layer which has been totally‘or partially

constructed or treated to impart the desired levels of_ Tiquid

impermeability to selected regions that are adjacent or proximate the

absorbent body. Backsheet 30 typically provides the outer cover of the

15 article. Optionally, however, the article may comprise a separate
outer cover member which is in addition to the backsheet.

Backsheet 30 may optionally be composed of a micro-porous, "breathable"
material which permits vaporr.s.'ta-eécape from absorbent structure 32
20 while still preventing Tliquid exudates from passing through the
backsheet. For example, the breathable backsheet may be composed of a
microporous polymer film or a nonwoven fabric which has been coated or
otherwise treated to impart a desired level of liquid impermeability.
For example, a suitable microporous film is a PMP-1 material, which is
25 available from Mitsui Toatsu Chemicals, Inc., a company having offices
in Tokyo, Japan; or an XKO-8044 polyolefin film available from 3M
Company of Minneapolis, Minnesota. The backsheet can also be embossed
or otherwise be provided with a matte finish to exhibit a more
aesthetically pleasing appearance.
30 _
The size of backsheet 30 is typically determined by the size of
absorbent structure 32 and the exact diaper design selected. Backsheet
30, for example, may have a generally T-shape, a generally I-shape or
a modified hourglass shape, and may extend beyond the terminal edges of
35 absorbent structure 32 by a selected distance, such as a distance
within the range of about 1.3 centimeters to 2.5 centimeters (about
0.5 to 1.0 inch), to provide side margins. i
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- to each other in the diaper periphery 18 by attachment means (not
shown) such as an adhesive, sonic bonds, thermal bonds or any other
10 attachment means known in the art. For example, a uniform continuous
layer of adhesive, a patterned layer of adhesive, a sprayed pattern of
adhesive or an array of separate lines, swirls or spots of construction
adhesive may be used to affix topsheet 28 to ba;ksheet 30.

15 It should be readily appreciated that the above-described attachment
means may also be employed to interconnect and assemble together the
various other component parts of the article described herein.

In the represgntatively shown embodiment of the invention, the topsheet
20 layer 28 is dlsposed and secured in facing re]atlon w1th the backsheet
Jayer 30 to retain and hold the retention port1on 48 and the surge
management 46 between the backsheet layer and the topsheet layer. The
marginal side regions 94 and 96 of topsheet layer 28 are operably
connected to corresponding marginal side regions 98 and 100,
25 respectively, of the backsheet layer 30. Each of the attached marginal
side regions of the topsheet and backsheet layers is located laterally
outboard of its corresponding, associated side edge region 84 or 86 of
the surge management portion 46. In particuiar configurations of the
invention, the attached marginal regions of topsheet 28 can include
30 marginal end regidns 108. The attached marginal end regions are
Tocated Tongitudinally outboard of the end edge fegions'88 of the surge
management portion 46. Similarly, the attached marginal regions of
backsheet 30 can include attached marginal end regions 110, which can
be located longitudinally outboard of the end edge regions 88 of the
35 surge management portion 46.
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fasteners, hook and loop fasteners, snaps, pins or buckles, may be used

alone, or in combination. In the shown configuration, the fasteners

are adhesive fasteners, which are constructed to releasably adhere to

a landing zone patch 52 attached to the front waistband section of the

10 diaper to provide a refastenable adhesive fastening system.

Elastic members 34 are disposed adjacent the periphery 18 of diaper 10
along each of the longitudinal side edges 20. The leg elastic members
34 can be connected to either or both of the topsheet and backsheet
15 layers to provide elasticized side margins of the diaper article, and
" can be arfanged to draw and hold diaper 10 against the legs of the
wearer. Waist elastic members 42 may also be disposed adjacent either
or both of the end edges of diaper 10 to provide elasticized
waistbands.
20
Elastic members 34 and 42 are secured to diaper 10 in an elastically
contractible condition so that in a normal under strain configuration,
the elastic members effectively contract against diaper 10. The
elastic members can be secured in an elastically contractible condition
25 in at least two ways, for example, the elastic members may be stretched
and secured while diaper 10 is in an uncontracted condition.
Alternatively, diaper 10 may be contracted, for example, by pleating,
and the elastic members secured and connected to diaper 10 while the -
elastic members are in their unrelaxed or unstretched condition. Still
30 other means, such as heat-shrink elastic material, may be used to
gather the garment.

In the embodiment illustrated in Fig. 1, leg elastic members 34 extend
essentially along the complete length of crotch region 16 of diaper 10.
35  Alternatively, elastic members 34 may extend the entire length of
diaper 10, or any other length suitable providing the arrangement of
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a single strand of elastic material, or may comprise several parallel
or non-paraliel strands of elastic material, or may be applied in a
10 rectilinear or curvilinear arrangement. ~Where the strands are
non-parallel, two or more of the strands may intersect or otherwise
interconnect within the elastic member. The elastic members may be
affixed to the diaper in any of several ways which are known in the
art. For example, the elastic members may be ultrasonically bonded,
15 heat and pressure sealed using a variety of bonding patterns, or
adhesively bonded to diaper 10 with sprayed or swirled patterns of
hotmelt or other type of adhesive.

In the illustrated embodiments of the invention, for example; ~leg

20 elastic members 34 may comprise a carrier sheet to which are attached
a grouped set of elastics composed of a plurality of individual elastic
strands 39. The elastic strands may intersect or be interconnected, or

be entirely separated from one another. The shown carrier sheet may,.

for example, comprise a 0.002 cm thick film of unembossed polypropylene

25 material. The shown elastic strands can, for exaﬁple, be composed of
LYCRA elastomer available from DuPont, a business having offices in
Wilmington, Delaware. Each elastic strand is typically within the
range of about 620-1050 decitex (dtx), and preferably, is about 940 dtx

in an embodiment of the invention wherein three strands are employed

30 for each elasticized legband. In addition, leg elastics 34 may be
generally straight or optionally curved. For example, the curved
elastics can be inwardly bowed toward the longitudinal centerline. of

the diaper with the innermost point (or apex, relative to the
cross-direction of the article) of the set of curved elastic strands

35 positioned approximately 0.75-1.5 inches inward from the outer most
edge of the set of elastic strands. In particular arrangements, the

~ curvature of the elastics may not be configured or positioned
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and cl OSL“1$WGMdjunthBueand outwardly. bowed, reflex-type of curvature, and the
length-wise center of the elastics may be offset by a selected distance

5 within the range of about 0-8 cm toward either the front or rear
waistband of the diaper to provide desired fit and appearance. In

particular embodiments of the invention, the innermost point (apex) of

the set of curved elastics can be offset about 0-12 cm towards the

front or rear waistband of the diaper, and the outwardly bowed -

10 reflexed-portion can be positioned toward the diaper front waistband.

An absorbent body, such as absorbent structure 32, is positioned

between topsheet 28 and backsheet 30 to form diaper 10. The absorbent

body has a construction which is generally compressible, conformable,

15 non-irritating to the wearer's skin, and capable of absorbing and

retaining liquid body exudates. It should be understood that, for

purposes of this invention, the absorbent structure may comprise a

single, integral piece of material, or alternativé]y; may comprise a

- plurality of individual separate pieces of material which are operably

20  assembled togetherl Where the absorbent.structure comprises a single,

substantially integral piece of material, the material could include

the desired structural features formed into selected spatial regions

thereof. Where the absorbent structure comprises multiple pieces, the

pieces may be configured as discrete layers or as other nonlayered

25 shapes and configurations. Furthermore, the individual pieces may be

coextensive or non-coextensive, depending upon the requirements of the

product. It is preferred, however, that each of the individual pieces

be arranged in an operable, intimate confact along at least a portion

~ of its boundary with at least one other adjacent piece of the absorbent

30 structure. Preferably, each piece is connected to an adjacent portion

of the absorbent structure by a suitable bonding and/or fiber

entanglement mechanism, such as ultrasonic or adhesive bonding, or
mechanical or hydraulic needling.

35 In the embodiment representatively shown in Fig. 7, absorbent structure
32 includes a liquid-acquisition, target zone 44, and has a contoured,
curvilinear periphery, particularly along its side edges. The two
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infants tend to urinate further toward the front end of the diaper.
The female target zone is Tocated closer to the center of the crotch.
As a result, the shape and relative longitudinal placement of surge
management portion 46 can be selected to best correspond !ith the
actual target zone of either or both categories of wearers. Generally
stated, the target zone is a section of absorbent structure 32 which is
located in the front 60% of the length of the absorbent structure.
With reference to the percentage of the total length of absorbent
structure 32 measured into the absorbent structure from the front
waistband edge thereof, the target zone may preferably comprise a
region which begins at a line positioned approximately 10% of the
absorbent structure length away from the front waistband edge and ends
at approximately 60% of the absorbent structure iength away from the
front waistband edge.

The ear regions 50 comprise portions which genefa]]y extend inwardly
from the outermost lateral side edges of the absorbent structure toward
its longitudinal center line. Thus, when the diaper is worn, the ear
regions are configured to generally engage the sides of the wearer's
waist and torso, and central region 54 is configured to generally
engage the medial portion of the wearer's waist and torso.

Absorbent structure 32 may be manufactured in a wide variety of sizes
and shapes (for example, rectangular, trapezoidal, T-shape, I-shape,
hourglass shape, etc.) and from a wide variety of materials. The size
and the absorbent capacity of absorbent structure 32 should be
compatible with the size of the intended wearer and the liquid loading
imparted by the intended use of the absorbent article. Further, the
size and the absorbent capacity of absorbent structure 32 can be varied
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Various types of wettable, hydrophilic fibrous material can be used to
form the component parts of absorbent structure 32. Examples of

15 suitable fibers include naturally occurring organic fibers composed of
intrinsically wettable material, such as cellulosic fibers; synthetic
fibers composed of cellulose or cellulose derivatives, such as rayon
fibers; inorganic fibers composed of an inherently wettable material,
such as glass fibers; synthetic fibers made from—inherently wettable

20 thermop]qftig__golymers, such as particular polyester or polyamide
fibers; and synthetic fibers composed of a nonwettable thermoplastic
polymer, such as polypropylene fibers, which have been hydrophilized by
appropriate means. The fibers may be hydrophilized, for example, by.
treatment with silica, treatment with a material which has a suitable

25 hydrophilic moiety and is not readily removable from the fiber, or by
sheathing the nonwettable, hydrophobic fiber with a hydrophilic polymer
during or after the formation of the fiber. For the purposes of the !
present invention, it is contemplated that selected blends of the
various types of fibers mentioned above may also be employed.

30 .

As used herein, the term "hydrophilic" describes fibers or the surfaces

of fibers which are wetted by the aqueous 1iquids in contact with the

fibers. The degree of wetting of the materials can, in turn, be

described in terms of the contact angles and the surface tensions of

35 the liquids and materials involved. Equipment and techniques suitable
for measuring the wettability of particular fiber materials or blends
of fiber materials used for the surge management portion 46 can be



~

.35 " can be bonded together to provide a generally conpkete—peript
“along substantially the entire perinmeter of the retenti
In the illustrated enbodi nent, the adhesive is appliedijat an ad

1 d@ﬂn&gg

30
attach

portions
havi ng an

rate of about 5 grans of g glids per square ngfeatof...
toget her the |apping edges of the bodyside~

(Bg%v;grggen?b%orcgﬁrptsm .88 1 rface ForcdV hﬁ‘amgkérer%%?ge a%?rp

onposed o

web, the ﬁ@wﬁﬁéﬂﬁrthst@émsmgtm i ﬁécqmaw. with the procedure descmbe in

10

15

20

25

30

35

detail herein below, fibers having contact angles less than 90° are
designated "wettable" or hydrophilic, while fibers having contact
angles greater than 90° are designated "nonwettable" or hydrophobic.

Retention portion 48 can comprise a matrix of hydrophilic fibers, such
as a web of cellulosic fluff, mixed with particles of high-absorbency

IOmEPORCEDENTEHEET |

% |

genent s
br ous

material. In particular arrangements, retention portion 48 may _

comprise a mixture of superabsorbent hydrogel-forming particles and
synthetic polymer meltblown fibers, or a mixture of superabsorbent
particles with a fibrous coform material comprising a blend of natural

fibers and/or synthetic polymer fibers. The superabsorbent particles .

may be substantially homogeneously mixed with the hydrophilic fibers,
or may be nonuniformly mixed. For example, the concentrations of
superabsorbent particles may be arranged in a non-step-wise gradient
through a substantial portion of the thickness (z-direction) of the
absorbent'structure, with lower concentrations toward the bodyside of
the absorbent structure and relatively higher concentrations toward the
outerside of the absorbent ' structure Suitable z-gradient
conf1gurat1ons are descr1bed in U.S.P. 4,699,823 issued October 13,
1987 to Kellenberger et al., the‘d1sclosure of which is incorporated
herein by reference to the extent that it is consistent with the
present description. The supérabsorbent particles may also be arranged
in a generally discrete layer within the matrix of hydrophilic fibers
or may be configured as discrete, separate pocket regions of
superabsorbent material. In addition, two or more different types of
superabsorbent may be selectively positioned at different locations
within or along the fiber matrix.

The high-absorbency material may comprise absorbent gelling materials,
such as superabsorbents. The absorbent gelling materials can be
natural, synthetic and modified natural polymers and materials. In
addition, the absorbent gelling materials can be inorganic materials,
such as silica gels, or organic compounds such as cross-linked
polymers. The term "cross-linked" refers to any means for effectively
rendering normally water-soluble materials - substantially water
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mixtures and copolymers thereof. Further polymers suitable for use in

the absorbent structure include natural and modified natural polymers,

such as hydrolyzed acrylonitrile-grafted starch, acrylic acid grafted

starch, methyl cellulose, carboxymethyl cellulose, hydroxypropyl

15 cellulose, and the natural gums, such as alginates, xanthan gum, locust

bean gum and the like. Mixtures of natural and wholly or partially

synthetic absorbent polymers can also be useful in the present

invention. Other suitable absorbent gelling materials are disclosed by

_ Assarson et al. in U.S. Patent No. 3,902,236 issued August 26, 1975.

20 Processes for preparing synthétic absorbent gelling polymers are

disclosed in U.S. Patent No. 4,076,663 issued February 28, 1978 to

Masuda et al. and U.S. Patent No. 4,286,082 issued August 25, 1981 to
Tsubakimoto et al.

!

f

g

25. Synthetic absorbent gelling materials typically are- xerogels which form
hydrogels when wetted. The term "hydrogel”, however, has commonly been
used to also refer to both the wetted and unwetted forms of the
material.

30  As mentioned previously, the high-absorbency material used in retention
portion 48 is generally in the form of discrete particles. The
particles can be of any desired shape, for example, spiral or
~semi-spiral, cubic, rod-like, polyhedral, etc. Shapes having a large
greatest dimension/smallest dimension ratio, 1ike needles, flakes, and

35 fibers, are also contemplated for use herein. Conglomerates of
particles of absorbent gelling material may also be used in retention
portion 48. '
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Under Load (sometimes referred to as "DUL"), and the Wicking Index
(sometimes referred to as "WI"). These parameters are described in
detail in U.S. Patent Application Serial No. 757,787 of S. Byerly.
et al. and entitled "ABSORBENT COMPOSITES AND ABSORBENT ARTICLES
CONTAINING SAME" (Attorney Docket No. 10174), which was filed on
September 11, 1991 and is hereby incorporated by reference to the
extent that it is consistent with the present specification.

In a particular aspect of the'inVention, absorbent retention portion
48 comprises a matrix of substantially hydrophilic fibers having a
quantity of high-absorbency material distributed therein. Selected
superabsorbent polymers having improved absorbent properties:can be
important for maximizing the_performance while retaining the desiredj
thinness of the absorbent article. To provide_improved perfofﬁanéé;
the particles of superabsorbent material can be selected to provide an.
absorbency-under-load (AUL) value which is within the range of about
25-40, and provide a Absorbent Capacity (AC) value which is within the
range of about 32-48. The rate of liquid uptake by the superabsorbeni
material is within the range of about 3-15 g/g (grams liquid per gram
superabsorbent) at 30 seconds of absorbency under load, 6.5-21 g/g at
5 minutes absorbency under Toad and 25-40 g/g at 60 minutes absorbency
under load. -

A suitable method for determining AUL is described in detail in U.S.
Patent Application Serial No. 184,302 of S. Kellenberger and entitled
"ABSORBENT PRODUCTS CONTAINING HYDROGELS WITH ABILITY TO SWELL AGAINST
PRESSURE" (Attorney Docket No.. 8786); European Patent Application
EP 0 339 461 Al, published November 2, 1989; the disclosure of which is
hereby incorporated by reference to the extent that it is consistent
with the present specification.

7
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a business having offices in Greensboro, North Carolina.

The matrix of hydrophilic fibers comprising retention portion 48 may
be a layer of cellulosic wood pulp fluff, and the particles of
superabsorbent polymer can be distributed within the matrix of
hydrophilic fibers. The hydrophilic fibers and high-absorbency

. particles can be provided in a fiber-to-particle ratio which is not’
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more than about 75:25, alternatively, is not more than about 70:30,
and optiona]]y, is not more than about 55:45, by weight. In further
aspects of the invention, the fiber-to-particle ratio is not less than
about '25:75, preferably is not less than about 30:70 and more
preferably is not less than about 45:55, by weight. Such fiber-to-
particle ratios can be particularly desireable in the target zone of
the absorbent structure. In particular embodiments of the invention,
the fiber-to-particle weight ratio is not more than about 65:35 and is
not less than about 50:50 to provide desired performance.

The hydrophilic fibers and high-absorbency particles can form an
average composite basis weight which is within the range of about
400-900 gsm. Again, such basis weight is particularly desireable in
the target zone of the absorbent structure. In certain aspects of the
invention, the average composite basis weight is within the range of
about 500-800 gsm, and preferably is within the range of about
550-750 Qsm to provide desired performance. :

To provide the desired_thinness dimension to the various configurations
of the absorbent article of the invention, retention portion 48 can be
configured with a bulk thickness which is not more than about 0.6 cm.
Preferably, the bulk thickness is not more than about 0.53 cm, and more
preferably is not more than about 0.5 cm to provide improved benefits.
The bulk thickness is determined under a restraining pressure of

0.2 psi (1.38 kPa).
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portion 48 includes 4-22 grams of wood pulp fluff, preferably includes
10 about 8-14 grams of fluff and more preferably includes about
10-12 grams of fluff to provide desired benefits. The wood pulp fluff
generally provides shape and form to diaper 10, and carries and
positions the particles of superabsorbent polymer or other
high-absorbency material. Retention portion 48 can contain about
15 7-12 grams of superabsorbent polymer, and in the shown embodiment,
contains about 8.5 grams of superabsorbent polymer. Sufficient
superabsorbent polymer is incorporated into retention portion 48 to
provide an adequate total absorbent capacity of at least about 300 gm
- of urine. For example, a medium size diaper for an infant weighing
20 about 13-23 1b can typically have a total retentton capacity of about
500 grams of urine.

The fluff and superabsorbent particles can be selectively placed into
desired zones of retention portion 48. For example, the fluff basis
25 weight may vary across the width dimension of retention portion 48.
Alternatively, relatively larger amounts of fluff may be positioned
toward the front waistband end of the retention portion. For example,
see U/S.P. 4,585,448 issued April 29, 1986, to K. Enloe. In the °
illustrated embodiment, the majority of the superabsorbent material may
30 be distributed down a medial region of retention portion-48 which
extends along the length dimension of the retention portion and
measures about 3.5-4.5 inches in width. In addition, the
supefabsorbent material may have a_selected zoned placement to reduce
the amount of superabsorbent material located proximate the side and
35 end edges of the retention portion. The reduced amounts of
superabsorbent material at the edges of the retention portion can
improve the containment of the superabsorbent particles within the
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eventually i cued July 2, 1991 to C. Pieper et al., and entitled "METHOD AND

5  APPARATUS FOR INTERMITTENTLY DEPOSITING PARTICULATE MATERIAL IN A
SUBSTRATE" (Attorney Docket No. 8761), the disclosure of which is
hereby incorporated by'reference to the extent that it is consistent
herewith.

10 In a particular aspect of the invention, absorbent structure 32 can be
generally T-shaped with the laterally extending cross-bar of the "T"
generally corresponding to the front waistband portion of the absorbent
article for improved performance, especially for male infants. In the
illustrated embodiments, for example, the retention portion across the

15 ear section of the front waistband region of the article has a
cross-directional width of about 9.0 inches, the narrowest portion of
the crotch section hgs a width of about 3.5. inches and the back
waistband region has a width of about 4.5 inches.

20 With reference to Fig. 2 and 7, the entire absorbent structure 32, or
any individual portion thereof, such as the retention portion, can be
overwrapped in a hydrophilic high wet-strength envelope web, such as
a high wet-strength tissue or a synthetic fibrous web. Such
overwrapping web can also -increase the in-use integrity of the

25 absorbent structure. The web can be suitably bonded, such as with
adhesive, to absorbent structure 32 and to other components of the
product construction. |
Due to the high concentrations of superabsorbent particles, or other

30 high-absorbency material, in retention portion 48, there can be an
increased difficulty with regard to éontaining the high-absorbency
particles within the retention portion and restricting the movement or
migration of the superabsorbent onto the bodyside of the diaper. To

_ improve the containment of the high-absorbency material, absorbent

35 structure 32 can include an improved overwrap, such as wrap sheet 70,
placed immediately adjacent and around retention portion 48. The wrap_
sheet is preferably a layer of absorbent material which covers the
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closed about the retention portion. In such an arrangement, however,
10  the end edges of the wrap sheet may not be completely closed around the
end edges of the retention portion at the waistband regions of the
article.

At least the bodyside layer of wrap sheet 70 has a pore distribution
15 wherein no more than about 5 percent of the pores, as measured by
Coulter porometry, are greater than about 50 micrometers in diameter.
For gxample, the comp]éte wrap sheet 70, or at least the bodyside layer
of the wrap sheet, may comprise a meltblown web composed of meitblown
polyprepytene fibers having a fiber size of-about 5 micrometers and
20  arranged to form a basis weight within the range of about 8-20 gsm.

Another example of absorbent wrap 70 may comprise .a low porosity
cellulosic tissue web composed of an approximately 50/50 blend of
hardwood/softwood fibers. The tissue has a 13 1b basis weight at the
25 reel and a porosity of about 90 cfs/sq. ft. similar to the meltblown
wrap sheet material, the entire tissue wrapsheet material, or at least
the bodyside layer thereof, has not more than about 5 percent of its
pores greater than about 50 micrometers in diameter. Preferably, not
more than about 1 percent of the pbres are greater than 50 micrometers
30 in diameter.

Absorbent wrap 70 may comprise a multi-element wrapsheet which includes
a separate bodyside wrap layer and a separate outerside wrap layer,
each of which extends past all or some of the peripheral edges of
35 retention portion 48, as representatively shown in Figs. 2 and 7. Such
a configuration of the wrap sheet can, for example, facilitate the
formation of a substantially complete sealing and closure around the
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the periphery of the bodyside portion of the absorbent wrap may be
10 completely or partially connected to the pemphery of the outerside
portion of the absorbent wrap.

The bodyside and outerside layers of wrap sheet 70 may be composed of

substantially the same material, or may be composed of different
15  materials. For example, the outerside layer of the wrap sheet may be

composed of a relatively lower basis weight material having a

relatively high porosity, such as a wet strength cellulosic tissue

composed of softwood pulp. " The bodyside layer of the wrap sheet may

comprise one of the previously described wrap sheet materials which
20 has a relatively Tow porosity. The low porosity bodyside layer can
better prevent the migration of superabsorbent ‘particles onto the
wearer's skin, and the high porosity, lower basis weight outerside
layer can help reduce costs.

25 To provide the bonding'between the bodyside and outerside portions of
absorbent wrap 70, an adhesive, such as National Starch 72-3723
adhesive, can be printed onto the appointed bonding areas 74 of the
absorbent wrap with, for example, a rotogravure-type system. The
adhesive is available from National Starch and Chemical Co., a business

30 having offices in Bridgewater, New Jersey, and rotogravure-type
adhesive applicators are ‘available from Egan Machinery Division, a
business having offices at Oconto Falls, Wisconsin. Retention portion
48 can then be placed between the bodyside and outerside portions of
absorbent wrap 70, and the mating edges of the absorbent wrap portions

35  can be bonded together to provide a generally comﬁ]ete peripheral seal
along sdbstantial]y the entire perimeter of the retention portion 48.
In the illustrated embodiment, the adhesive is applied at an add-on
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With alternative arrangements having an absorbent wrap composed of a
nonwoven meltblown fibrous web, the peripheral sealing of the bodyside
and outerside wrap layers may be accomplished by employing hot

calendering to provide a sealed strip region around the periphery of

the retention portion.

Due to the thinness of retention portion 48.and the high_superabsorbent.

concentrations within the retention portion, the 1iquid uptake rates of
the retention portion, by ltse]f may be too low, or may not be
adequately sustained over three insults of liquid into the absorbent

structure. The addition of a layer of surge management material,

however, can advantageously improve the overall uptake rate of the
composite absorbent structure. Surge management portion 46 is
typically ‘less hydrophilic than retention portion 48, and has an
operable level of density and basis weight to quickly collect and
temporarily hold llquid surges, and to transport the liquid from its
initial entrance point to other parts of the absorbent structure 32,
particularly retention portion 48. This configuration can help prevent
the Tiquid from pooling and collecting on the portion of the absorbent
garment positioned against the wearer's skin, thereby reducing the
feeling of wetness by the wearer.

Various woven and nonwoven fabrics can be used to construct surge
management portion 46. For example, the surge management portion may
be a layer composed of a meltblown or spunbonded web of polyolefin
fibers. The surge management layer may also be a bonded-carded-web or
an airlaid web composed of natural and synthetic fibers. The
bonded-carded-web may; for example, be a powder-bonded-carded web, an
infrared bonded carded web, or a through-air-bonded-carded web. The
infrared and through-air bonded carded webs can optionally include a
mixture of different fibers, and the fiber lengths within a selected
fabric web may be within the range of about 1.0-3.0 inch. The surge
management portion may be composed of a substantia]]y hydrophobic
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The absorbent article represented by diaper 10 can include a surge
management portion 46 which is arranged in a direct, contacting liquid
communication with an adjacent absorbent retention portion 48. As
15  representatively shown in Figs. 2 and 4, surge management portion 46
may be configured for placement adjacent an outwardly facing, outerside
of topsheet 28. The shown configuration of the surge management
portion is operably connected to the topsheet layer with a conventional"
pattern- of -adhesive, such as a swirl adhesive pattern. In addition,
20 _the surge_@anagement portion Eg@ be operably connected to the bodyside
layer of wrapsheet 70 with a conventional pattern of adhesive. The
amount of adhesive add-on should be sufficient to provide the desired
levels of bonding, but- should be low enough to avoid excessively
restricting the movement of 1iquid from the topsheet layer, through the
25 surge management portion and through the wrapsheet layer.

In the various embodiments of the invention, at least a major part of
surge management portion 46 is located within target zone 44, and
optionally, the surge management portion can have an areal extent which

- 30 extends completely over target zone 44.  Retention portion 48 is
positioned in liquid communication with surge management portion 46 to
receive liquids released from the surge management portion, and to hold

and store the liquid. In the shown embodiments, surge management
portion 46 comprisés a separate layer which is positioned over another,

35 separate Tlayer comprising the retention portion, thereby forming a
dual-layer arrangement. The surge management portion serves to quickly
collect and temporarily hold discharged liquids, to transport such
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The representatively shown configuration of the surge management
portion is substantially free of absorbent gelling material. Surge
management portion 46 may, however, contain a very small amount of
particulate gelling material to help acquire an initial 1iquid surge,

10 but the amount should not be excessive. When excessive amounts of
particulate absorbent gelling material are maintained in target zone
44, however, the particles can cause the structure to retain and hold
unacceptably high amounts of the liquid. In addition, the transport
of liquids away from target zone 44 to other sections of absorbent

15 structure 32, particularly retention portion 48, can be undesirably
impaired.

As mentioned previously, surge layer 46 can be a separately formed
- layer, which lies adjacent the outwardly facing surface of topsheet 28 -

20  between the retention portion and topsheet. Thus, surge management
portion 46 need not comprise the entire thickness of absorbent
structure 32. The retention portion can optionally include a recess
area which wholly or partially surrounds surge management portion 46,
or the retention portion can be entirely positioned below the surge

25 management portion. The arrangement which includes the recess in
retention portion 48 can advantageously increase the area of contact
and liquid communication between the retention portion and surge
management portion 48. It should be understood, however, that surge
management portion 46 could optionally be constructed to extend through

30 the entire thickness of absorbent structure 32 so that the capillary
flow of 1liquid into retention portion 48 occurs primarily in the
generally sideways (X-Y) direction.

A capillary force differehtial created at the interface between the 
35 retention portion 48 and the material immediately adjacent the bodyside

of the retention portion can improve the containment characteristics of

absorbent structure 32. For example, if the surge management portion
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tend to be drawn into retention portion 48 and distributed to the more
10 remote regions thereof by wicking along the plane generally defined by
the retention portion.
The surge management portion can be of any desired shape consistent
with the absorbency requirements of absorbent structure 32. Suitable
15 shapes 1include for example, circular, rectangular, triangular,
trapezoidal, oblong, dog-boned, hourglass-shaped, or oval. Preferred
shapes of the surge management portion are those that increase the
contacting, 1iquid communicating surface area between surge management
- portion 46 and retention portion 48 so that the relative capillarity
20  difference between the portions can be fully utilized. In certain
embodiments, for example, the surge management portion can be genera]fy
rectangular-shaped. '

In the various aspects of the invention, the surge management portion

25 length 90 is not less than about 165 millimeters. Alternatively, the

"~ .surge management portion length is not less than 191 millimeters, and

optionally, is not less than about 216 millimeters. Other aspects of

the invention can be configured with the 1ength 90 of surge management

portion 46 configured to be not more than about 343 millimeters.

30 Alternatively, the surge management portion length 90 can be not more

than about 318 millimeters, and optionally can be not more than about

292 millimeters. With an embodiment of the invention having a

retention portion length of about 16.5 inches (419 millimeters), the

surge management portion length 90 can be about 9 inches (229

35 millimeters) for diapers tonfigured for male infants, and about
11 inches (279 millimeters) configured for female infants.
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length can be not more than about 76 percent, and optionally, can be

10  not more than about 70 percent of the length of retention portion 48,.

The various embodiments of surge management portion 46 may extend over
the complete length of retention portion 48, or may extend over only a
part of the retention portion length. Where the surge management
15 portion extends only partially along the length of the retention
portion, the surge management portion may be selectively positioned
anywhere along absorbent structure 32. For example, surge management
portion 46 may function more efficiently when it is offset toward the
front waistband of the garment and transvarsely centered withim front - -
20  section 4ojof absorbent structure 32. Thus, surge management portion
46 can be approximately centered about the longitudinal center line 58
of absorbent structure 32, and positionéd primarily in central region
54 of front section 40 of absorbent structure 32. In the illustrated
embodiment, for example, none of surge management portion 46 is Tocated
25 in ear regions 50. In addition, at least about 50% of the length of
the surge management portion is located in the front half of the
absorbent structure.
In particular aspects of the invention, the length 90 of the surge
30 management portion 46 is not more than about 85 percent of the length
72 of the retention portion 48, Alternétive]y, the surge management
portion length is not more than about 70 percent of the retention
portion length 72, and optionally is not more than about 55 percent of
the retention portion length. '
35 o
In other aspects of the invention, the end edges 88 of the surge
management portion can be spaced longitudinally inboard from the end
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35 edges 80 of the retention portion 48. In pa t*culaa 2 JUb 1995
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a predeter crete edge of .
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front edgetl@acvenglqr24ttmecme$pondmg, metwﬂy@ﬂpm&ntrfgon? &nd edael Oédges of
surge nManaggRNhamYehéddn pdPtidAd46 can be spaced a predetermined discrete

distance from a front waistband end edge of the retention portion 48.
5 With reference to Fig. 7, for example, a front edge spacing 124 between
the corresponding front end edges of surge management portion 46 and
retention portion 48 can be configured with a front spacing 124 which
is not less than about 5 millimeters. Alternatively, the front edge
spacing 124 is not less than about 13 millimeters, and optionally is
10  not less than about 25 millimeters, to provide desired benefits. In
further aspects of the invention, the front edge spacing 124 is not
more than about 76 millimeters. Alternatively, the front edgelspacing
124 is not more than about 64 mi]]imeters, and optionally, is not more
than about 51 millimeters to provide desired performance.
15
For example, in an embodiment of the invention having a retention
portion length of about 419 millimeters, the front end edge of surge
management portion 46 can be spaced from the front end edge of
retention portion 48 by :a—spacing distance of” about 2 inches (about
20 51 m1111meters) when the diaper is configured for male infants. For a
' diaper conf1gured for female infants, the front end edge of surge
management portion 46 can be spaced from the front end edge of
retention portion 48 by a distance. of about 1 inch (about
25 millimeters).
25 _
It has been found that an effective fabric for constructing the surge
management portion can be distinctively characterized by particular
distinétive parameters. Such parameters include, for example, basis
weight, permeability, porosity, surface area per void volume (SA/VV),
30 compression resiliency and saturation capacity. Further parameters
can include a bonding matrix which will help stabilize the pore size
structure, and hydrophilicity. The bond-matrix and the blend of fiber
deniers can advantageously provide for and substantially maintain a
desired pore size structure. .In particular configurations of the
35 invention, the surgé material can include bicomponent fibers. For
example, polypropylene/polyethylene bicomponent fibers may be employed
" to form the bicomponent fiber portion of any of the described fabrics.
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mllinmetergol psi), a permeability of about 5,000 to about 8,000 darcy, a
10 porosity of about 97.2% to about 98.8% and a surface area per void
volume of about 24 to about 49 square centimeters per cubic
centimeters. The web fibers may be thermoplastic, and may be heat
bonded to one another. In addition, the web_structure can have a
density within a range of about 0l017-0.025 gm/cc, as determined at a

15 pressure of 689 dynes per square meter (0.01 psi).

reténtion portion 48 can be configured with a front spaC|an;Lﬁ AT

For example, the surge management portion may include a substantially
homogeneous single-layer fibrous nonwoven web having a basis weight of
about 48.8 gsm created by using about 40 percent by weight of a Hoechst

20 Celanese type 295 6.0-denier polyester fibers and 60 percent by weight
of a BASF 3.0-denier polyethylene sheath/po]yester core b1component'
fibers. The homogeneous blend of fibers were bonded together using hot
air passed through the web mass at a temperature of 135°C for
approximately 4 seconds. The resultant web exhibited a void volume of

25 about 52 cc/gm, a SA/VV value of about 29.9 cm?/cc, a porosity of about
98.5%, a permeability of about 6925 darcy, a'saturation capacity of
about 44 gm/gm, a wet compreésion resilience. of about 81%, and a dry
compression resilience of about 86%.

30 In other aspects of the invention, the fibrous nonwoven web can be made
from or include a p]urality of fibers bonded to one another to form a
lofty nonwoven web having a basis weight of at least 20 grams per
square meter. In more refined embodiments the basis weight can range
from about 40 to about 68 grams per square meter. The web can be made

35 entirely from'bicomponent-fibers which are typically crimped and which
will generally have a fiber denier equal to or greater than 2 denier.
Alternatively, the web can be made from a combination of fibers such as’
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per vo?gié%yume of about 10 to about 25 square centimeters per cubic
centimeter, a saturation capacity between about 55 and about 80 grams
of 0.9 percent saline solution per gram of -web and a compression
10 resilience in both the wet and dry state of at least 60 percent. In
~ addition, the web structure can have a density within a range of about
0.008-0.013 gm/cc, as determined at a pressure of 689 dynes per square
meter (0.01 psi).
%
15 For example, the surge ménagement portion can include a single layer
fibrous nonwoven web having a basis weight of about 49.8 gsm created
by using a uniform mixture of 40 percent by weight of a Hoechst
Celanese type 224, 6.0-denier polyester staple fibers and 60 percent
by weight of a Chisso-type ES P, 3.0-denier by 38 millimeter P
20 polypropylene sheath/polypropylene core bicomponent fiber. ngiweb
was bonded using hot air at a temberature of 135°C for app;Bximafer
4 seconds. The resultant web exhibited a veid volume of about
84 cc/gm, a SA/VV value of about 20 cm?/cc, a porosity of about 98.9%,
a permeability of about 9256 darcy, a saturation capacity of about 59
25 gm/gm, a wet compression resilience of about 76%, and a dry compression

resilience of about 76%.

As another exampie, a substantially homogeneous single-layer fibrous
nonwoven web having a basis weight of 51.9 gsm was created by using 20
30 percent by weight of a Hoechst Celanese type 295, 6.0-denier polyester
fibers; 20 percent by weight of a Hoechst Celanese type 183, 1.5 denier
polyester fibers and 60 percent by weight of a BASF 3.0-denier
polyethylene sheath/polyester core bicomponent fibers. The homogeneous
blend of fibers was bonded together using hot air at a temperature of
35 135°C for approximately 4 seconds. The resultant web exhibited a void
volume of about 110 cc/gm, a SA/VV value of about 16.2 cmé/cc, a
porosity of about 99.3%, a permeability of about 13,189 darcy, a
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- fibrous nonwoven web 5 conpri-si ng surge managenent paort 46 can, be
bonded, uniformy ni xed, single |ayer structure;hévﬁ%gf ha§ﬁ£)m31 ht
of at |east 20 grans per square3heter, a void vol uné Bet weemn- =10]

and 60 cubj.c centiet e ram of b at a sur.e 6 9 dynes
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area per void vol une of about 24 to about 49 square centineters per
cubi c centi The.web fibers, her nopl asti ¢ may be
heat T’Eoﬁﬂ%‘ﬂﬂfé’? ﬁ%s’éngf can e WBP%IaBﬁ IE(f"'heli"' g?rﬁcf%@i can have
a 5 holding capacity which is adequate to temporar11y retain the amount of

~ liquid that is typically discharged by a wearer during a single
surge/insult of liquid into the absorbent article.

It will be readily apparent that absorbent articles requiring more

10 surge capacity may also require proportionally greater amounts of surge

" management material. The surge management material, however, need not
be of uniform basis weight throughout its areal extent, but instead can
be arranged so that some sections have more surge management material
compared to other sections. For the purposes of the present invention,

15 the effective basis weight will be the weight of the surge management
material divided by the area over which the surge management portion
extends. The surge management material employed with the present
invention will be at least about 20 grams per square meter with no real

- upper—1imit, with the target range being from about 40 to about 68 -

20 grams per square meter.
The void volume .of the fibrous nonwoven web is a measure of how much
air space is present in the structure. The void volume is measured at

_ 689 dynes per square centimeter (0.01 pounds per square inch), and will

25 range from about 80 to about 117 cubic centimeters'per gram of web with
the target range being from about 80 to about 100 cubic centimeters per
gram of web. Void volume is the web's specific volume minus the
fiber's specific volume. For the purposes of the present invention,
the specific volume is measured by a compression test at 0.01 psi (with

30 an INSTRON or SINTECH testing apparatus). For the surge materials
employed with the present invention, the void volume may approximately
equal the specific volume since the fiber specific volume is much less
than the web specific volume.

35 The permeability of the surge material structure indicates the ability
of the structure to conduct a liquid through the material. When a
liquid initially enters a surge structure, liquid movement is dominated
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materials according to the present invention will range between about

7.8 x 107 to about 1.5 x 10"* square centimeters (8,000 to 15,000
darcy). Outside this range other materials have been found not to work

10 as well. Permeability for surge materials has been found to be related:
to; the web's void volume, porosity (s) and fiber surface area per void
volume (SA/VV).

The porosity of the nonwoven web is the ratio of the amount of void

15 space in a web to the tbtal volume of the web. The porosity of the
surge management materials enip'loyed with the present invention, as
measured at a pressure of 689 dynes per square c'entimgter {0.01 pounds
per square inch), will range from about 98.6% to about 99.4%. Porosity

- ' is ome minus the ratio of the web density ( pyep) divided by the fiber

20 density (o) or e =1 - { Pue/Psiper) - The web density is measured
by a compression test at 689 dynes per square centimeter (0.01 psi)
load.

The surface area per void volume, with the void volume being measured

25 at 689 dynes per square meter (0.01 pounds per square inch) pressure,
will range from about: 10 to about 25 square centimeters per cubic
centimeter. Permeability is the result of fluid having to travel over

- and around fiber surfaces when under forced flow in order to occupy the
void spaces within the web. Surface area per void volume (SA/VV)

30 indicates how closely together those fiber surfaces are located to each
other. Thus, the SA/W value can be an important factor with respect

to the amount of permeability for a structure. A high SA/VV value
indicates there is a large amount of surface area which is placed
closely together. Increases in SA/VV can be achieved by using smaller

35  fibers which increase the surface area per unit weight of web, or by
making the structure more dense which decreases the void volume per

unit weight. When SA/VV is increased, permeébi]ity decreases since
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5 permeability to be above about 8,000 darcy.

To ensure rapid intake of liquid, the overall structure should have

hydrophilic tendencies. At least a portion of the fibers should have

a contact angle less than 90 degrees. As a result, the fibrous

10 nonwoven web will have sufficient hydrophilic tendencies when the web

" has a saturation capacity greater than 55 grams of 0.9% saline solution
per gram of web.

Another important feature of the surge material employed with the
15 present invention is its resiliency in both the wet and dry states.
A unique feature of the surge material is the amount of liquid which
the material is able to absorb upon rapid insult. In addition, once
the liquid has been absorbed, thé‘surge material does not readily
collapse. Excessive collapse would- be-detrimental to- the overall -
20 performance of the material in that the coilapsing of the material
would result in a reduced capacity for retairing liquid.  Surge
materials employed with the present invention should have compression
resilience values in both the wet and dry.states of at least about 60%.

25 Additional details regarding surge materials and suitable techniques
for determining the above-described parameters are set forth in U.S.
Patent Application Ser. No. of C. Ellis and D. Bishop,
entitled, FIBROUS NONWOVEN WEB SURGE LAYER FOR PERSONAL CARE ABSORBENT
ARTICLES AND THE LIKE, and filed » 1994 (Attorney docket No.

30 11,256; and in U.S. Patent Application Ser. No. of C. E1lis and
R. Everett, entitled, IMPROVED SURGE MANAGEMENT FIBROUS NONWOVEN WEB
FOR PERSONAL CARE ABSORBENT ARTICLES AND THE LIKE, and filed ’
1994 (Attorney docket No. 11,387). The disclosures of these documents
are incorporated herein by reference- to the extent that they are

35 consistent herewith.
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10
The surge management portion is configured to cooperate with the other
diaper components, such as top sheet 28 and retention portion 48, to
provide for a rapid uptake of liquid discharges from the wearer. It is
appreciated that a surge material with relatively small pore sizes may

15 exhibit a rate of 1iquid penetration into the retention portion which .
may be too slow. A layer of surge management material having
relatively large, pore sizes, however, may provide insufficient
restriction to sideways movement of liquid through the material along
the plane of the material layer. As a-result, the 1iquid-may run off

20 to the sides of the layer and leak from the article before the
absorbent retention material can gather and contain the liquid. Such
undesired, excessive run off may become more apparent when the
absorbent material has already absorbed one or more previous discharges
of liquid. '

25
To help reduce the occurrence of excessive run off, the surge
management portion present invention can be configured to have edge
barriers constructed along selected edge regions thereof. In
particular aspects, the edge barriers can be provided for by edge

30 regions which are configured to include relatively small pores therein.
The small pore regions can be located along the end edge regions and/or
side edge regions of the surge management portion, and are configured
to be sufficiently continuous to provide operable barriers to the
sideways movement of liquid. The regions of small pores can, for

35 example, be provided by employing a hot nip between a pair of heated
rolls to melt a barrier seam at selected edge regions of the surge
management portion. The hot nip can partially melt and densify the
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Optionally, the selected edge regions of the surge management portion

10 may be treated with a sealant material, such as a latex sealant,
silicone sealant or the like, to provide an operable barrier to the
sideways flow of liquid. The sealant may be a hydrophobic material
which inhibits the Tiquid flow by reducing the wettability of the surge
material. The sealant may alternatively be a hydrophilic material

15 which fills the pores of the surge material to thereby reduce or block
the flow of 1liquid. |

In other aspects, the edge barriers of the surge management portion
can be provided for by a layer of liquid-resistent material wrapped

20 around the selected edge regions of the surgé material in a generally
"c" configuration. Alternatively, the liquid resistent layer may be
overlapped onto the bodyside surface of the surge material and extend
in an operable engagement onto an underiying component, such- as
absorbent body 32 or backsheet 30, in a generally "z" configuration.

25 The edge barrier material may, for example, be provided by a Tiquid
impermeable polymer film, a fabric layer treated to render the fabric
capable of supporting a substantial hydrohead substantially without
leakage, or the like, or combinations thereof.

30 In the various configurations of the invention, the edge barrier may
be provided at only the end edges 88 of the surge material.
Alternatively, the edge barrier may be provided at only the side edges
84 and 86 of the surge material, and optionally may be provided at both
the end and side edges of the surge material .to provide desire

35 performance.
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a surge management portion located generally adjacent a bodyside
surface of said retention portion, said surge management portion
constructed to temporarily hold received 1iquid and release said 1iquid
to said retention portion, said surge management portion having a
width, opposed side edges thereof and opposed end edges thereof, and
having a length thereof which is less than the length of said retention
portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion;

a porous topsheet layer which is disposed in facing relation with
said backsheet layer to sandwich said retention portion and said surge

-—~management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal reg1ons thereof attached to
marginal regions of said backsheet layer, said attached marginal
regions of said topsheet and backsheet Tlayers located Tlaterally
outboard of side edge regions of said surge management portion; and

a surfactant material applied to a medial section of said topsheet"
layer to provide a greater wettability of said medial section, as
compared to a remainder of said topsheet layer, said medial section
having a width which is substantially not more than said width of said
surge management portion.

2.  An absorbent article as recited in claim 1, wherein said
attached marginal regions of said topsheet and backsheet layers are
also located longitudinally outboard of end edge regions of said surge
management portion.

3. An absorbent article as recited in claim 2, wherein said
topsheet layer is constructed of a substantially hydrophobic material.

r‘””‘;-—’—~_—’_—d—f
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: An absorbent article as recited in claim 4, wherein said

length of said surge management portion is not more than about 85% of
said length of said retention portion.

6. An absorbent article as recited in claim 1, wherein said surge
management portion includes edge barriers along selected edge regions
of said surge management portion.

7. An absorbent article as recited in claim 1, wherein said surge
management portion includes edge barriers constructed at selected edge
regions thereof.

8. An absorbent article as recited in claim 1, wherein said surge
management portion comprises a bonded, substantially uniformly mixed,
single layer structure having a basis weight of -at least 20 grams per
square meter, a void volume between about 40 and 60 cubic centimeters
5 per gram of web at a pressure of 689 dynes per square meter, a

permeability of about 5,000 to about 8,000 darcy, a porosity of about
97.2% to about 98.8% and a surface-area per void volume of about 24 to
about 49 square centimeters per cubic centimeters.

9. An absorbent article as recited in claim 8, wherein said surge
management portion has a density within a range of about
0.017-0.025 gm/cc. '

10. An absorbent article as recited in claim 1, wherein said
article has elasticized side margins thereof, and further comprises at
least a pair of barrier flaps connected to 1laterally opposed,
longitudinally extending regions of said topsheet layer, said regions

5 Tocated laterally inboard of said elasticized side margins and located
substantially adjacent laterally opposed side regions said topsheet
medial section. |
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13. . An absorbent article as recited in claim 12, wherein said
barrier flaps are constructed of a material which is resistent to a .
passage of liquid therethrough.

14. An absorbent article as recited in claim 13, wherein each of’
said barrier flaps has a laterally extending base section thereof with
at least a portion of said base section attached to said topsheet layer
at a topsheet securement section which is located laterally outboard of

5 said retention portion and said surge management portion, said topsheet
layer operably sealed to. said backsheet layer at said securement
section to substantially block ‘a leakage. of liquid through said
securement section. [ - : -

“"15.."! An absorbent article as recited in claim 14, wherein said
topsheet securement section is sealed to said backsheet layer with a
strip of adhesive having a width within a range of about 1-7 mm.

16. An absorbent articie as recited in claim 15, wherein said
barrier flaps are constructed of a spunbond-meltblown-spunbond
Taminate.

17..  An absorbent article, comprising:

a backsheet layer;

an absorbent retention portion which. is superposed on said
backsheet layer, said retention portion having a length and a width

"5 and having laterally opposed side edges thereof and longitudinally

opposed end edges thereof;

a surge management portion located generally adjacent a bodyside
surface of said retention portion, said surge management portion
constructed to temﬁorarily hold received liquid and release said 1iquid

S
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said backsheet layer to sandwich said retention portion and said surge .
management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal regions thereof attached to
20 marginal regions of said backsheet layer, said attached marginal
regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion;
said surge management portioh comprising a fibrous nonwoven web
having a basis weight of at least 20 grams per square meter, said web
25 will having a void volume of between about 80 and about 117 cubic
centimeters per gram of web at 689 dynes per square centimeter
pressure, a pérmeability of about 8,000 to about 15,000 darcy, a’ '
porosity of abcut- _98-.6_ to about 99.4-percent, a surface-area per void
volume of about 10 to about‘ 25 Square centimeters per cubic centimeter.

18. An absorbent art:icle as recited in claim 17, wherein said
surge management portion has a basis weight within a range of about 40
to about 68 grams per square meter, and includes at least 50 percent by
weight of bicomponent fibers.

19. An absorbent article as recited - in claim 18, further
comprising a surfactant material applied to a medial section of said
topsheet layer to provide a greater wettability of said medial section,
as compared to a remainder of said topsheet layer, said medial section

5 having a width which is substantially not more than said width of said
surge management portion.

- 20. An absorbent article, comprising:

a backsheet layer;

an absorbent retention portion which is superposed on said
backsheet layer, said retention portion having a length and a width

[ * [ L M H *
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cl osely together I ncreases in SA/VML_an e ac hLQMEd _

fibers which increase the surface ajea per unit wei ght
maki ng the structure more dense whith decreases the vord vol une per

unit yei ng\d l?ja for W‘£°P$He8a§% eagém'arta# %n@e%rggﬁrfoeinﬁtwe

40 over and around nore aces ‘to get
t hr ough °PP°5‘-‘E’h%"ds?‘PQ?ét'Eh"é‘e° if the SA/ W becones too high, then. the
perneabil ity a surgevwadnagénent quort 0w 1 ocatlel Qyenepsil yf idjjiadersnar hodyside and fl ow

through t Qﬁrface of said retention portion, said surge management portion
constructed to temporarily hold received 1iquid and release said liquid
10 to said retention portion, said surge management portion having a
width, opposed side edges thereof and opposed end edges thereof, and
having a length thereof which is less than the length of said retention
portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion;
15 a porous topsheet layer which is disposed in facing relation with
said backsheet layer to sandwich said retention portion and said surge
management portion between said backsheet layer and said topsheet
layer, said topsheet layer having marginal regions thereof attached to
marginal regions of said backsheet layer, said attached marginal
20 regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion;
an elastic member connected to each side margin of said backsheet
tayer to provide a pair of elasticized side margins of said article;
a pair of barrier flaps connected to laterally opposed, '
25 1ong1tud1na11y extendtng regions of said topsheet layer, said regions
located laterally inboard of said elasticized side margins and located
substantially adjacent laterally opposed side regions said topsheet
medial section, each of said pair of barrier flaps having a laterally
extending base section thereof with at least a poftion of said base
30 section attached to said topsheet layer at a topsheet securement
section which is located laterally outboard of said retention portion
and surge management portton, said topsheet layer operably sealed to
said backsheet layer at said securement section to substantially block
a leakage of liquid through said securement section; and
35 a surfactant material applied to a medial section of said topsheet
~Tayer to provide a greater wettability of said medial section, as
compared to a remainder of said topsheet layer, said medial section
havtng a width which is not more than a lateral spacing between said
securement sections of said topsheet layer.
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tendencies. At |east a portion of the fi grs shoul d h@vgase .
angl e less than 90 degrees. As a result, the fibrots=0_—__"Han
-~ will have sufficient hydrophilic tendencies when the web
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would result in a reduced capagit r aining |i qpd Stt-ge
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resilience values in both the wet and dry states of at |[least a‘i)zu{jl GO‘gﬁm
- 25 Addi tional details regarding surge ngterials and suljt2dte.t.ccC! qu é"é._.

" for determi ning the above-described paraneters are set foeFFRFFIHS5
Patent Appli catd 00 n6h an _ A 4 i = » BT RRE
entitled, FIBREOSSORVOVEN"VEB SURGE TAYER I - \BSURB
ARTI CLES AND THE LIKE, and filed , 199 Attorney docket No. 30
11, 256; and Mg%%fatent Application Ser. No. of C. Ellis and
R Everett, entit .. L. M\PROVED SURGE.. NT. F \ .
FOR PERSONAL CARE ApSSHseng ‘EF&‘?EEEE?%%W@E %“PEL“B% W %Nb%w
1994 (Atter niayer3 kad ahiabsdrberd 8etentiorh portios d8owhick ds swperpnsed on 3o hagksheet

are 1 ncor por glee. AL Slibnfdh JoFhicH BACE lenb FNEndex Whilth 74Nl Hal BiteraNlf oBfosed
consi stent herew th. i g '
side edges 76, 78 and longitudinally opposed end edges 80 thereof. A surge
management portion 46 is located adjacent a bodyside surface 82 of the retention
portion 48. The surge management portion-46 is construed to temporarily hold

10 received liquid and release the liquid to the retention portion 48.

FIG. 1
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period of time, the surge managenent portion can then be desorbed B
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_provide for a rapid uptake of liquid discharges fromthe we
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and are configured
por es

The regi ons of small

pore regi-ons can be |ocated along the end edge regi ons and/ or
l'i quid.

to be sufficiently continuous to provide operable barriers:

si de edge regions of the surge managenent portion,
si deways novenent of

The smal |

be provided by enploying a hot3f4p between a pair
rolls to nelt a barrier seam at sel ected edge regions of t

managenent porti on.

42
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The hot nip can partially nelt and dersi:
sel ected edge regions to reduce the pore size of the surge

and

i qui d.

thereby inhibit the sideways flow of

exanpl e,
mat eri al




Alt-ernatively, a hot cutting nechani smnay bhe enpl oyed to rrel,t,i,hﬁ/?r-
sel ected edge regions of the surge materi al, and creat
edge at the selected regions. The cutting mechani sm
be a hot knife, a hot cutting wire, or the |ike.

wth a sealant material, such as a |atex seal ant, "%H""i‘?:'one seal ant or
the Iike, to provide an operable barrier to the Si devvays ﬁ ow of
liquid. The sealant may be a hydrophobic nmateri al h I'mhi bits the

liquid flow by redu0| ng the wettability of the surge » _“mqteri _The
seal ant may al tfe be gghydrophilic mategy al £z I ¢ ' bt he

por es of tfﬁ_&j 4 \ ) ow of

l'i quid.
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I n other aspects, the edge barriers of. the surge managenment ¥wog8gson p 5/13
can .pe brOV|ded for by a layer of |liquid-registent material w apped 20
around the selected edge regions of the sur§§4ﬁdfer|al in a generally
"c" configuration. Alternatively, the.liquid resistent |ayer may be
.overlapped onto the bodyside surface of3 t he surge material and extend
I n an operabl e engagenent onto an underlyi ng conponent, such as

~absor bent body SZWWMWMWQWW pledgets, on. 25

TPrgeregrgngg %mﬂ&}’gﬁl C ﬁ%e% %nﬁxfhwghgl o

pQ
capabl e of §%‘f99r"%¢ﬂ§ MW% 2 SIOFeVery mag Bt ey ¢ hout
| eakage, or gifficiehly mmmmmﬁmhqmmﬁs 30 In the various

oy fheend. adgcDule P ERbbifor b Bufidbf ol be R fpen e BEONE °C e

barri er mymmm&rmp;ovmmmgwwmmm@mm he surge

material, a ??dmk Jaaissmsposam&aapéydm&@d si de
edges of the sur erla r de desj
is a need sorbentstmc can pro xmproved handling of liquid

surges and more effecnvely uptake and retain repeated loadings of liquid during use.

Summary of the Invention

There is disclosed herein an absorbent article, comprising:

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and Jongitudinally opposed end edges thereof;

a sirge management portion located generally adjacent a bodyside surface of
said retention portion, said surge management portion constructed o temporarily hold
received liquid and release said liquid to said retention portion, said surge
management pottion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of said surge manmagement portion located
longitudinally inboard from said end edges of said retention portion, and said surge
management portion comprising a fibrous nonwoven web baving a basis weight of at
least 20 grams per square meter, said nonwoven web having a void volume of
between about 80 and about 117 cubic centimeters per gram of web at 689 dynes per
square centimeter pressure, a permeability of about 8,000 to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, a surface area per void volume of about
10 to about 25 square centimeters per cubic centimeter; and

a porous topshect layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached 1o marginal regions of said backsheet layer, said
attached marginal regions of said topsheet and backsheet layers located lntetally
outboard of side edge regions of said surge management portion.

_ There is further disclosed herein an absorbent article comprising:

a backsheet layer; .

-—\\\.
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35  performance. 43 No. 48881 ng, tehys
described the invention in rather full detail, it will be readily
apparent that various changes and nodifications nay be nade wi t hout
departing fromthe spirit of the invention.a Al of such changes and

nmodi fi cations are contenplated-as being within the scope 5 of the present
i nvention, as defined by p kewsorbeshictsition gortidnsihieh is superposed on xaid backsheel laycr,

said retention portion having a length and « width and having laterally opposed side

cdges therent and Jopgitdinally opposed end edges thercof;

a surpe managemeni portion located generally adjacent a bodyside surface of
said retention portion, said surge munagement purtion constructed to temporaxily hold
received liguid and releasc said fiquid (o said reiention portion, said surge
management portion having z width, opposed side edges thereof and apposed end
edges thercof, and having a length thereof which is less than the Iemgth of spid
retention  portion, sald end cdges of said surge owmagement portion located
longitudinally inbuard from said end cdges of said retention portiop, and said surge
management portion comprising 4 bondexd, substantislly vniformly mixed, single luyer
structure having a basis weight of at lcast 20 grams per squae mcter, a void volume
‘between abuat 40 and 60 cubic ceptimeters per pram of web at ¥ pressure of 689
dynes per square mueter, a permeability of about 5,000 to about §,000 darcy, a
pososity of about 97.2% to abour. Y8.8% aud a surface wea per void velume of sbout
24 1o about 49 square centimeters per cubic cemimeters;

a porons wpsheet layer which is disposed ip facing relative with said
backshient Taycr to saudwich said reteation portion and said surge wanagcment portion
between said backshcet layer and said topsheet layer, said topsheet layer having
marginal segions thercof attached (o marginal regions of said backsheet layer, swid
margindg regions of said wopsheat: located wuthoard of 2 medial seciion of said
topshees, and said attached marginal regions of sai) topsheet and backsheet Jayes
locaved Iaterally outboard of side edge rogions of said surge muspement portion; and

& surfactant material applied to said modial section of said wpshect layer 1o
provide a greater wettability of said medial section, as compared o 2 remaiuder of
said topsheet layer, sald surfactant materia} applied w said medial section across a
width which is substantially mtmnrcthansnidwidtbofsaid surgemungemm
portion,

Thrrc i3 seill forthcr disclosed herein an 4bsotbcnt anicie, compming

8 backsheet layer;

s absorbent retention portion which is superposed on said backsheet layer,
said retention puction having a iength and a width axt baving laterally apgosed side
cdpes thereot’ 2nd. fongitdimally opposed end edges thercof;

a surge smanagement portion located gencrully adjacent a bodyside surface of
said retention portion, seid snrge nmnagement porlion constructed to temporarily hold
reccived fiquid and release said lquid to said reteasion pondon, said surge
management portion having a width, npposed side edges thereof and opposed end
edges thereof, and having a Jonpth thereof which is Jess than the leagth of said
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absorbent retention portion which is superposed on said backsheet
said retention portion having a length angl a width and having laterally
opposed si de edges thereof and longitudinally opposed end edges thereof;
a surge managenentretpdio ipottiod, Ot ed gg|eolabidy nagh acmgrmed ﬂwﬂbyslpdedsurface of -

said retention por
tenmporarily hold r
portion, said sur

t hereof and oppose

| ess than the | en
surge nmanagenent
of said retention

1brigfina Wi S Bd G196 BRI rfi@Midnip@iBlo; ONSt 1 UCt ed

4Mo. 0085

An absorbent article, conprising: a backsheet | ayer;

P ES

| ayer,

to .

ecel egréuk%bﬂa wLms&spw% indhunibed Wit efla " €t €Nt i ON

3

H@@é&f@a“& Pt’nraﬁ%w'g}mwﬁ 4
sgiat mmnanﬂsn@amh@gpwd outhoard of a medial section of said
tapsheet, and seid attached marginal regions of said topsheer aad backsheer layers
locaied latcrally vatboard of side edge regions of said surge xoanagement portion;

an clastic member connected (v cach side margin of said backsheet layer to
provide a pair of elusticized side margins of said article:

8 pair of barricr flaps counccted o laterally opposed, longitudinally
extending tcgions uf said topsheel Jayer, said regions located laterally inbourd of said
elasticized sile marging and located substantinlly adjacent laterally apposed side
regions of said vopshect medial section, each of said pair of barrier flaps having a
laterally extending base section thereof with at least 2 portion of said hase sectivn
attached to said topsheet Jayer a5 a topshcot seams scetion and al a topsheet securement
section, said secorement section located laterally owndvard of said retestion portion

~ and surge management portion, sid seam section locatcd inbourd of said securement

gection, and suid topsheet luyer operably sealed to said acksheet layer and 1o said
barrier flaps at said sectrement section to substaurially block a leakage of liquid
through said securement section, and suid topsbeer sccurement section located
latcrally outbeard from a corresponding side edge of said fopsheet wnedial sectivon; and

a surfactant material applied fo said mwedial section of said topshwet layer to
provide a greiter wettability of said medial section, as compared to a remainder of
said topsheet lnyer, said medial yection with said applied surfactant having a width
whrhxsnotmmethanahmuspacmghemenuidswmmmsmumofmd
topshect layer.

Brief Description ot the Drawings :
Apreiermdform of the present invention will now be deseribed by vmyof
exawplc with reference to the accompanying drawings whercin:
Fig. 1 representatively sbnws a partially cut-away, top plan view of an

 absurbent arricle;

. Fig. 2 represcutatively shows a length-wise, cross sectivual vicw taken
approximately alung the longitudinal ¢centerline of the article iltustrated in Fig. 13

Fig. 3 represemtarively shows a perspective view of the article of Figure 1 m
which the elasc members have hecg allowed to contract;

i de edges

b e Y iy it
bggl%ﬂr% %ﬂ%ﬁogﬁ @ﬁﬂ%\#w@ t'@ﬂg‘ Hgﬂgreof which'is

sai d
end edges
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nmanagenment portion conprising a fibrous nonwoven web haV| ng ama@gs wgl

of at l.east 20 grans per square neter, said nonwoven web havi ng oi /13
vol ume of between about 80 and about 117 cubic centinmeters per gram of ‘web
at 689 dynes per square centinmeter pressure, a perneability of about 8, 000
to about 15,000 darcy, a porosity of about.98.6 to about 99.4 percent, a
surface area per void wdwmmvm“rwmm{wwm\mhum“ neters per
cubi ¢ centi met er viewrien approximatchoaiqnp the fren wogisivbedtion of\tenmrtisl Masiaied indi sposed in
facing rel ati on Hig i sai d backsheet |ayer to sandw ch said retention

portion and said surgejgh®, ymstalgagmmtlmr&m‘,@m t layer and

sai d topsheet |aygg ggsﬂugl [ gT DRESH ¢ W’“‘E} ns thereof
attached to rrargl naI regl ons of Sgld %Scrlg ee'?’ ayer, sal at ‘ached

mar gi nal regions Zot sgl d_topsheet and backsheet |ayers |located laterally
out board of side edge (bﬁe’ﬂfg‘%" YT e dOBtEet MU Argievet YIS At of 2.
An absorbent art ¥ "‘a% recited-in claiml1, further conprising a surfactant
material applied to aFmeMMWS@MGMMdeGMMtO provide a -
greater wettabil iftite oftiigdi d medi al section, as conpared to a renuinder of
sai d topsheet |ayer, said nedial section haV| ng a width which is
substanti al | y not nuJegailedh Resceiption ofithd Prefarfed Emboliment gEthednvantiment porti on.
3. An absor bent amaﬁdoﬂmﬁaﬂﬁmesaﬂ@mm:nvemwnmmpmtmdfomwmw

described herein in relationship to their use in disposable absorbent axticles, but it

shonld be uadersiond that potential uses of the ahsoybent structures of the present

invention aeed not be limited w disposable absorbent articles. As used herein, the

term "disposable absorbent article” refers to axticics which absorb and comtain body

exndates and arc intended to be discarded afier s 1buited period of use. ‘The arlicles

are not intended to be laundered or olberwise westored for rease. The articles can be

placed against or in proximity tv the body of the wearer to absorb and contain varions

exadates discharged from the body. Whilc the present description will particularly be

miade i the context of a diaper exticle, it should be understood that the present

juvention is also applicable w nthor disposable personal cure absotbent articks, such

s adult incontinence garments, sawtary napkins, children's uiming paots and the

like, a3 well as surgical bandages and spomges,

With reference w Figs. 1,2, 4 and 5, an absorhont anticle, such ax diaper 10,

has a cross-wise, latral dimension 126 and a length-wise, longitmdinal dimeunsion

128, The digper inciudes backshect fayer 30 and an sbsorbent retention portion 48

which is superposed o the backsheet fayer. The retention portion Las a length 72

and 2 width dimension 74, and has laterally opposed side edges 76 and 78 thereof and

Jongitudinaily npposed end edges BO therent. A surge management portion 46 is

located generalfy adjacent a hodyside surface 82 of the
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a backsheet | ayer; “an absorbent retention portion whidfy, |

super posed on sai d backsheet |ayer, said retention portion haV|ng a Ien

and a width and having laterally opposed side edges thELQQL‘Qﬂg‘Wenf~—-__
| ongi tudi nal |y opposed end edges t hereof; a surge nmanage

portion | ocated generally adjacent a Badyside surface

portion,

surge nmanagenent
opposed end
and havmgb@rﬁmg:wnum@mh whichcis superposed on Issid batlsbdet bayet, of sai d

t her eof ,

sai d surge managenent portion constructed to

ﬂ”’ & ntlon
received liquid gnd rqAﬁgﬁﬁﬂﬁﬁiguab rikigg:sai d retent|0n por l?
%ort!on haV| ng a wi dth, opposed side edges thereofs and

45 edges

s8id reétention portion having a length and a width and baving laterally opposed side
edges thereof and longitudinally opposed end edges thereof;

a surge management portion located generally adjacent a bodyside surface of
said retention portion, said surge mapagement portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge

' management portion having a width, opposed side edges tiereof and opposed end

edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of_ said surge management portion located
longitudinatly inboard from said end edges of said retention portion, and said surge

~ management portion comprising a fibrous nonwoven web baving a basis weight of at

Jeast 20 grams per square meter, said nonwoven web having a void volume of
between about 80 and about 117 cubic centimeters per gram of web at 689 dynes per
square cemtimeter pressure, a permeability of about 8,000 to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, asurfaccareapervmdvdumcofabout
10 to about 25 square centimeters per cubic centimeter; apd

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention pomonand said surge management portion
between said backshect layer and said topshect layer, said topsheet layer having

~ margioal regions thereof attached to marginal regions of said backsheet layer, said

attached marginal regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion.

2 An absorbent article as recited in claim 1, further comprising a
surfactant material applied to a medial section of said topsheet layer to provide a
greater wettability of said medial section, as compared to a remainder of said topshect
layer, said medial section having a width which is substanually not more than said
width of said surge management portion. :

3. An absorbent article comprising:

a backsbeet layer;

an absorbent retention portion wluch is superposed on said backsheet layer,
said retention portion having a length and a wikth and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof; '

a surge management portion located gencrally adjacent a bodyside surface of
said retention portion, said surge management portion copstructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge

management portion baving a width, opposed side edges thereof and opposed end

s,
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retention portion, said end edges of said surge rranagerrem_’fﬁaﬂﬂﬂﬁo.n_l’l_gwaﬁ—'éd——
I ongi tudinally inboard fromsaid end edges of said retention portion, and . '
sai-d surge managenment portion conprising a bonded, substa mlmam Imlm“'
m xed, single |ayer structure having a basis wei ght of at II |
per square neter, a void volume between abo# 40 and 60 cubtc Centifret @ _
per gramof web at a pressure of 689 dynes per square neter, a perneabi I|ty
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backsheet layer 1o sandwich said refention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thercof attached to marginal regions of said backsheet layer, said
marginal regions of said topsheet located outboard of a medial section of said
topsheet, and said attached marginal regions of said topsheet and backsheet layers
located lateralfy outboard of side edge regions of said surge management portion; and

a surfactant material applied to said medial section of said topsheet layer o
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said surfactant material applied to said medial section across a
width which is substantially not more than said width of said surge management
portion,

4. An absorbent article, combtising:

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof:

' a surge management portion located generally adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge
management portion having a width, opposed side edges thereof and opposed end
edges thereof, and baving a Jength thereof which is less than the length of said
retention portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion;

o a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
berween said backsheet layer and said topsheet layer, said topsheer layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
marginal regions of said topsheet located outboard of a medial section of said
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managenment portion. An absorbent article, conprising:

a ‘backsheet |ayer; : an absor bent retention por n H“l
superposed on sai d backsheet |ayer, said retention po£ m Hmu ngt h
and a width and having laterally opposﬁj si de edges thereof andt 3

"~ longitudinally opposed end edges thereof; a surge nmanagenent

portion | odapsmetg@ndzrsaiﬂlMana'ghlabxeuiwyvfdddsopshmemdfbasmmmt i on

Pocel ved 1} qu“ﬁ%qu?gﬁpo saﬁﬁ*%‘éq‘t‘%ﬁ%‘%“??g‘%?ﬁ' r Said

surge managenent BG4S dayeeds and
opposed encbmd‘@eaphin@remucimﬂdmbmmofshﬂmgidmthereof Whl ch is less than
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at t ached t dawrallyi exténdingcbase sectibn sthrd:fbmﬂkathleast alpnymn oSsudl base seonon
attached to said topsheet layer at a topsheet seam section and at a topsheet securement
section, said securement section located laterally outhoard of said retention portion
and surge management portion, said seam section located inboard of said securement
section, and said topsheet layer operably sealed to said backsheet layer and fo said
barxier flaps at said securcment section to substantially block a leakage of lLiquid
through said securement section, and said topsheet securement section located
laterally outhoard from a corresponding side edge of said topsheet medial section; and

a surfactant material applied to said medial section of said topsheet layer to
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said medial section with saiil applied surfactant having a width
which is not more than a lateral spacing between said securement sections of said
topsheet layer. '

5. An article as recited in claim 4, wherein said surfactant is applied to
said medijal section across a width which is' not more thap said width of said' surge
management portion.

6. An article as recited in claims 4 or 5, wherein said surge
management portion comprises a fibrous nonwoven web having a basis weight of at
least 20 grams per square meter, a void volume of between about 30 and about 117
cubic centimeters per gram of web at 689 dynes per square cemtimeter pressure, a
permeability of about 8,000 to about 15,000 darcy, a porosity of about 98.6 to about
99.4 percent, and a surface area per void volume of about 10 to about 25 square
centimeters per cubic centimeter.

7. An article as recited in claims 4 or 5, wherein said surge
management portion comprises a bonded, substantially uniformly mixed, single layer
structure having a basis weight of at least 20 grams per square meter, a void volume
between about 40 and 60 cubic centimeters per gram of web at a pressure of 689

~ dynes per squarc meter, a permeability of about 5,000 to abour 8,000 darcy, a
porosity of about 97.2% to about 98.8% and a surface area per void volume of about
24 10 about 49 square centimeters per cubic centimeter.
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mar gi naI regi ons of said topsheet |ocated outboard of ‘a %
said . 46 topshe 13

att ached mar gi nal regions of said topsheet and backsheet | | ocated ¢

| ateral |y outboard of side edge regions of said surge rran ,IH

an el astic nmenber connected to each siake margin of said b WJH"L
provide a pair of elasticized side margins of said article; "a alT

Cegions of Said “"““iém‘*mt‘?ﬁ‘%* ?”é‘%ﬁ‘m““aﬁﬂ“ ik “ﬁﬁoaﬁ‘ﬁ' of
;glgldoelsagt i 36’%’8&“2 E"rﬁ’&r"@\% d %F’P‘SFW@&‘} déﬁ%"ablﬁ erally
opposed si deogegyi ons of said t opsheet rredl al section, each of said pair of
barrier flaps havigng a ay ahsorbent article as recited in any one of preceding claims 4
through 8, wherein said barrier flaps are constructed of a material which is resistant -
to a passage of liquid therethrough. :
10. An article a3 recited in any ope of preceding claims 4 through 9,
wherein s2id barrier flaps are constructed of a spunbond-meltblown-spunbond
11. An article as recited in any one of preceding claims 4 through 10,
wherein said topsheet layer operably sealed to said barrier flaps and said backsheet
layer at said securement section with a strip of adhesive having a width within a range
of about 1-7 mm to substantially block a leakage of hqmd through said securement
section, \ |
12. An absorbent article as recited in any one of the preceding claim,
wherein said attached marginal regions of said topsheet and backsheet layers are also
located longitudinally outboard of end edge regions of said surge management
portion. :
13.  An absorbent article as recited in any preceding claim, wherein said
topsheet layer includes a nonwoven fabric constmoted of said substantially
hydrophobic material. ' ~ |

14, Anabsorbentartxcleasrecmedmanyoneoftheprecedingclam:
wherein said length of said surge management portion is not more than about 85% of
said Jength of said retention portion.

15. An absorbent article as recited in any one of the preceding claim,
wherein said surge management portion includes edge barriers which are connected to
said surge mapagement portion along selected edge regions of said surge management
portion.

16. An absorbent article as recited in claim 15, whereip said surge
management portion includes pores therein and includes edge barriers which are
constructed and connected to said surge management portion at selected edge regions
thereof, and wherein said edge regions are configured with relatively small pores of
reduced pore size therein to provide said edge barriers.

17. An absorbent article as recited in claim 15, whm'emsaldedge

" regions of said surge management portion are treated with a sealant material to
provide said edge barriers.

18. An absorbent article as recited in claim 16, wherein said edge

regions of said surge management portion inchude another layer of liquid resistant
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topsheet |ayer. An article as recited in claim4, wherein
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liegst™ 20 grans per square neter,“a void vol ume of .bet
about 117 cubic centineters per gramof web at 689 dyngsy rc%@lk@heSHE':T
centineter pressure, a perneability of .about 8,000 to bout 5 0 ﬁ%y a
porosity of about 98.6 to about 99.4 percgnt, and a su f@g@ ___________________________ I
vol une of about 10 to about 25 square cen |rreters per |

7. An article Cltedln clains 4 or erein sai

managenent portio o"rf@? jan.Qf ﬁoﬁﬁa%@ems‘ﬂﬂg’f@nﬂ\{\% 3s,segondary ﬂ}‘& Pﬁ?@é’éﬂ‘ or
si ngl e | ayerabssérbemtt geikinghpartiolgs chas deers emplogéd toofncadasd H@l&ingZﬁpgﬁ@rrsTmer
square meter e ters per
gram of web dzftc’ ﬂea/pdrt‘ggggbﬁﬁq%l&g‘%gﬁ@ﬂ]n%?ﬂ%haﬁgﬁﬁ%%%&%v& Qna%rxg ability of
about 5, 000 suﬁicammsmtawd ctmngysucczfs?;m %lildyiutgesabout 97. 2%to about 98.8%
and a surface area)gipite Yied &Ev\élﬂpﬁ{éﬂt 6f atABeht AfuchReRBOME tfesSAHRYEd above,

centinmeters per cubjC cen
ere remains a neeé for nnproved absorbent structures which can adequately reduce

the incidence of leakage from absorbent products, such as disposable diapers. There
is a need for an absorbent structure which can provide improved handling of liquid
surges and more effectively uptake and retain repeated loadings of liquid during use.

Summary of the Invention

There is disclosed herein an absorbent article, cdmprising:

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof;

a surge management portion located generally adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge
management portion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion, and said surge
management portion comprising a fibrous nonwoven web having a basis weight of at
least 20 grams per square meter, said nonwoven web having a void volume of

- between about 80 and about 117 cubic centimeters per gram of web at 689 dynes per
. square centimeter pressure, a permeability of about 8,000.to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, a surface area per void volume of about

10 to about 25 square centimeters per cubic centimeter; and

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
-attached marginal regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion.

There is further disclosed herein an absorbent article comprising:

a backsheet layer;
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received liquid and release said liquid to said retention portion, said surge

management portion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
retention pértion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion, and said surge
management portion comprising a bonded, substantially uniformly mixed, single layer
structure having a basis weight of at least 20 grams per square meter, a void volume
between about 40 and 60 cubic centimeters per gram of web at a pressure of 689
dynes per square meter, a permeability of about 5,000 to about 8,000 darcy, a
porosity of about 97.2% to about 98.8% and a surface area per void volume of about
24 to about 49 square centimeters per cubic centimeters;

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
marginal regions of said topsheet located outboard of a medial section of said
topsheet, and said aftached marginal regions of said topsheet and backsheet layers
located laterally outboard of side edge regions of said surge management portion; and

a surfactant material applied to said medial section of said topsheet layer to
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said surfactant material applied to said medial section across a
width which is substantially not more than said width of said surge management
portion.

There is still further disclosed herein an absorbent article, compnsmg

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof;

a surge management portion located gener%liy ‘adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge
management portion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
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relatively topsheet. padlpega?q)fattac ed marginal regions of said topsheet an eet -layers
located laterally outboard of side edge regions of said surge management portion;

an elastic member connected to each side margin of said backsheet layer to

_provide a pair of elasticized side margins of said article;

a- pair of barrier flaps connected to laterally opposed, longitudinally
extending regions of said topsheet layer, said regions located laterally inboard of said
elasticized side margins and located substantially adjacent laterally opposed side
regions of said topsheet medial section, each of said pair of barrier flaps having a
laterally extending base section thereof with at least a portion of said base section
attached to said topsheet layer at a topsheet seam section and at a topsheet securement
section, said securement section located laterally outboard of said retention portion
and surge management portion, said seam section located inboard of said securement
section, and said topsheet layer opembbi sealed to said backsheet layer and to said
barrier flaps at said securement section to substantially block a leakage of liquid
through said securement section, and said topsheet securement section located
laterally outboard from a corresponding side edge of said topsheet medial section; and

a surfactant material applied to said medial section of said topsheet layer to
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said medial section with said applied surfactant having a width

" which is not more than a lateral spacing between said securement sections of said
topsheet layer.

Brief Description of ,Ek,g Drawings

A preferred form of the present invention will now be described by way of
example with reference to the accompanying drawings wherein:

Fig. 1 representatively shows a partially cut-away, top plan view of an
absorbent article; '

Fig. 2 representatively shows a length-wise, cross-sectional view taken
approximately along the longitudinal centerline of the article illustrated in Fig. 1;

Fig. 3 representatively shows a persp"éctiye view of the article of Figure 1 in
which the elastic members have been allowed to contract;
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Fig. 2;

Fig. 5 representatively shows a schematic, lateral, cross-sectional, exploded
view taken approximately along the lateral centerline of the article illustrated in Fig.
2;

Fig. 6 representatively shows the topsheet layer employed with the article of
Fig. 1; and - '

Fig. 7 representatively shows an absorbent structure employed with the

article of Fig. 1.

Detailed Description of the Preferred Embodiment of the Invention

The absorbent structures of the present invention in its preferred form will be
described herein in relationship to their use in disposable absorbent articles, but it
should be understood that potential uses of the absorbent structures of the present
invention need not be limited to disposable absorbent articles. As used herein, the
term "disposable absorbent article" refers to articles which absorb and contain body
exudates and are intended to be discarded after a limited period of use. The articles
are not intended to be laundered or otherwise restored for reuse. The articles can be
placed against or in proximity to the body of the wearer to absorb and contain various
exudates discharged from the body. While the present description will particularly be
made in the context of a diaper article, it should be understood that the present
invention is also applicable to other disposable personal care absorbent articles, such
as adult incontinence garments, sanitary napkins, children's training pants and the
like, as well as surgical bandages and sponges.

With reference to Figs. 1, 2, 4 and 5, an absorbent article, such as diaper 10,
has a cross-Wise, lateral dimension 126 and a length-wise, longitudinal dimension
128. The diaper includes backsheet layer 30 and an absorbent retention portion 48
which is superposed on the backsheet layer. The retention portion has a length 72
and a width dimension 74, and has laterally opposed side edges 76 and 78 thereof and
longitudinally opposed end edges 80 thereof. A surge management portion 46 is
located generally adjacent a bodyside surface 82 of the
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19. An absorbent article as recited in any one of the
wherei n said surge managenent portion has a basis weigh
about 40 to about 68 granms per square neter, and includ
percent by weight of biconponent fibers. u - 20.
article as recited in any one of the preceding claim
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said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof;

a surge management portion located generally adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said .surge
management portion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion, and said surge
management portion comprising a fibrous nonwoven web having a basis weight of at
least 20 grams per square meter, said nonwoven web having a void volume of
between about 80 and about 117 cubic centimeters per gram of web at 689 dynes per
square centimeter pressure, a permeability of about 8,000 to about 15,000 darcy, a
porosity of about 98.6 to about 99.4 percent, a surface area per void volume of about
10 to about 25 square centimeters per cubic centimeter; and

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
attached marginal regions of said topsheet and backsheet layers located laterally
outboard of side edge regions of said surge management portion. _

2. An absorbent article as recited in claim 1, further c&xhﬁrising a
surfactant material applied to a medial section of said topsheet layer to provide a
greater wettability of said medial section, as compared to a remainder of said topsheet
layer, said medial section having a width which is substantially not more than said
width of said surge management portion. ' ‘

3. An absorbent article comprising:

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof;

a surge management portion located general_ly adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received quuid and release said liquid to said retention portion, said surge
management portion having a width, opposed side edges thereof and opposed end

O
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edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion, and said surge
management portion comprising a bonded, substantially uniformly mixed, single layer
structure having a basis weight of at least 20 grams per square meter, a void volume
between about 40 and 60 cubic centimeters per gram of web at a pressure of 689
dynes per square meter, a permeability of about 5,000 to about 8,000 darcy, a
porosity of about 97.2% to about 98.8% and a surface area per void volume of about
24 to about 49 square centimeters per cubic centimeters;

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
marginal regions of said topsheet located outboard of a medial section of said
topsheet, and said attached marginal regions of said topsheet and backsheet layers
located laterally outboard of side edge regions of said surge management portion; and

a surfactant material applied to said medial section of said topsheet layer to
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said surfactant material applied to said medial section across a
width which is substantially not more than said width of said surge managemcnt
portion.

4, An absorbent artfcle, comprising:

a backsheet layer;

an absorbent retention portion which is superposed on said backsheet layer,
said retention portion having a length and a width and having laterally opposed side
edges thereof and longitudinally opposed end edges thereof; |

a surge management portion located generally adjacent a bodyside surface of
said retention portion, said surge management portion constructed to temporarily hold
received liquid and release said liquid to said retention portion, said surge
management portion having a width, opposed side edges thereof and opposed end
edges thereof, and having a length thereof which is less than the length of said
retention portion, said end edges of said surge management portion located
longitudinally inboard from said end edges of said retention portion;

a porous topsheet layer which is disposed in facing relation with said
backsheet layer to sandwich said retention portion and said surge management portion
between said backsheet layer and said topsheet layer, said topsheet layer having
marginal regions thereof attached to marginal regions of said backsheet layer, said
marginal regions of said topsheet located outboard of a medial section of said
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topsheet, and said attached marginal regions of said topsheet and backsheet layers
located laterally outboard of side edge regions of said surge management portion;

an elastic member connected to each side margin of said backsheet layer to
" provide a pair of elasticized side margins of said article;

a pair of barrier flaps connected to laterally opposed, longitudinally
extending regions of said topsheet layer, said regions located laterally inboard of said
elasticized side margins and located substantially -adjacent laterally opposed side
regions of said topsheet medial section, each of said pair of barrier flaps having a
laterally extending base section thereof with at least a portion of said base section
attached to said topshect layer at a topsheet seam section and at a topsheet securement
section, said ‘securement section located laterally outboard of said retention portion
and surge management portion, said seam section located inboard of said securement
section, and said topsheet layer operably sealed to said backsheet layer and to said
barrier flaps at said securement section to substantially block a leakage of liquid
through said securement section, and said topsheet securement Section located
laterally outboard from a corresponding side edge of said topsheet medial section; and

a surfactant material applied to said medial section of said topsheet layer to
provide a greater wettability of said medial section, as compared to a remainder of
said topsheet layer, said medial section with said applied surfactant having a width -
which is not more than a lateral spacing between said securement sections of said
topsheet layer. _ :

5. An article as recited in claim 4, wherein said surfactant is applied to
said medial section across a width which is not more than said width of said surge
management portion.

6. An article as recited in claims 4 or 5, wherein said surge
management portion comprises.a fibrous nonwoven web having a basis weight of at
least 20 grams per square meter, a void volume of between about 80 and about 117
cubic centimeters per gram of web at 689 dynes per square centimeter pressure, a
permeability of about 8,000 to about 15,000 darcy, a porosity of about 98.6 to about
99.4 percent, and a surface area per void volume of about 10 to about 25 square
centimeters per cubic centimeter.

7. An article as recited in claims 4 or 5, wherein said surge
management portion comprises a bonded, substantially uniformly mixed, single layer
structure having a basis weight of at least 20 grams per square meter, a void volume
between about 40 and 60 cubic centimeters per gram of web at a pressure of 689
dynes per square meter, a permeability of about 5,000 to about 8,000 darcy, a
porosity of about 97.2% to about 98.8% and a surface area per void volume of about

24 to about 49 square centimeters per cubic centimeter. _
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8. An absorbent article as recited in any one of preceding claims 4
through 7, wherein said barrier flaps are constructed of a material which is permeable
to gas. .
9. An absorbent article as recited in any one of preceding claims 4
through 8, wherein said barrier flaps are constructed of a material which is resistant
to a passage of liquid therethrough.

10. An article as recited in any one of preceding claims 4 through 9,
wherein said barrier flaps are constructed of a spunbond-meltblown-spunbond
laminate.

11. An article as recited in any one of preceding claims 4 through 10,
wherein said topsheet layer operably sealed to said barrier flaps and said backsheet
layer at said securement section with a strip of adhesive having a width within a range
of about 1-7 mm to substaﬂtially block a leakage of liquid through said securement
section. ]

12. An absorbent article as recited in any one of the pi"eceding claim,
wherein said attached marginal regions of said topshéet and backsheet layers are also
located longitudinally outboard of end edge regions of said surge management
portion. _
13. An absorbent article as recited in any preceding claim, wherein said
topsheet layer includes a nonwoven fabric constructed of said substantially
hydrophobic material.

14. An absorbent article as recited in any one of the preceding claim,
wherein said length of said surge management portion is not more than about 85% of
said length of said retention portion.

15. An absorbent article as recited in any one of the preceding claim,
 wherein said surge management portion includes edge barriers which are connected to
said surge management portion along selected edge regions of said surge management
portion.

16. An absorbent article as recited in claim 15, wherein said surge
management portion includes pores therein and includes edge barriers which are
constructed and connected to said surge management portion at selected edge regions
thereof, and wherein said edge regions are éonﬁgured with relatively small pores of
reduced pore size therein to provide said edge barriers. _

17. An absorbent article as recited in claim 15, wherein said edge
regions of said surge management portion are treated with a sealant material to
pfovide said edge barriers.

18. An absorbent article as recited in claim 16, wherein said edge
regions of said surge management portion include another layer of liquid resistant
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material wrapped around said edge regions of said surge management portlon in a
generally "c" configuration to provide said edge barriers.

19. An absorbent article.as recited in any one of the preceding claim,
wherein said surge management portion has a basis weight within a range of about 40
to about 68 grams per square meter, and includes at least 50 percent by weight of
bicomponent fibers.

20. An absorbent article as recited in any one of the preceding claim,
wherein said surge management portion has a density within a range of about 0.017-
0.025 gm/cc.
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