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OPTI M ZATI ON OF LEG CUFF HYDROPHOBI CI TY I N DI APERS 'AND PADS BACKGROUND OF
- THE | NVENTI ON 1. Technical Field This invention relates to materials for
absorbent artwel9e81176uch as di sposabl e di apers, incontinent RGT&IS6ORY
fem ni ne pads. Mre particularly, this invention relates to the |ocalized
use of fine denier fibers, such as neltblownfibers of very |low denier, in
conjunction with a spunbonded web to maxi m ze hydrophobicity of sel ected
regi ons of disposabl e absorbent articles such as diapers, briefs and pads.
The present invention has further relation to the application of a
mel t bl own fi ber-spunbonded web conbination in the standing cuff region of
di sposabl e absorbent articles. 2. Di scussion It has |ong been known in

the art of disposabl e LOGALIZEN ARPLICAHON DFFINE DENER FMBERS ORFO'Abl e to

construct absorptive dew i W r | ent
briefs, sanitary pads, \agng: 't'ﬁ%’%wé‘g’:m Ié%@% agoltn@&wds S
prevented. Disposabl e di apeHYDRABHRBIGER( INDIAPERSANDRADSary pads are
wel | known articles of manufacture which are respectively worn by infants,

I ncontinent adults, and nenstruating wonen. Diapers and briefs are worn
about the lower torso and are intended to absorb and contain urine and

feces thereby preventing the ur Ff THENINVEN wetting, or
ot herwi se contam nating articles (e.g., clothing and beddi ng) which cone
into contact with,the rer. Sanitary pads serve a simlar protective
function. In gene?'al , Mabsorbent articles all have the sanme basic
structure whi ch conpriBhis inventioaordiates toomateriate$6:d absorvenn aftidlés]Wueh as
perneabl e user cogitgsddoidiaper W o 4 e eet .. The
prior art, of cou sgﬁte?c%gs nﬁ%rn gﬁésint\a/oglre.:f%ﬁngnfg%gﬁﬁgﬁggg é@@%ﬁ%ﬁ%‘aﬂy-
this invention relates to the localized use of fine denier fibers, such as
meltblown fibers of very iow denier, in conjunction with a spunbonded web
to maximize hydrophobicity of selected regions of disposable absorbent
articles such as diapers, briefs and pads.

The present invention has further relation to the application of a
meitblown fiber-spunbonded web combination in the standing cuff region of

disposable absorbent articles.

2. Discussion

It has long been known in the art of disposable absorbent articles that
it is extremely desirable to construct absorptive devices, such as disposable
diapers, incontinent briefs, sanitary pads, and the like, so that leakage of
body fiuids is prevented. Disposable diapers, incontinent briefs, and
sanitary pads are well known articles of manufacture which are respectively
wom by infants, incontinent adults, and menstruating women. Diapers and
briefs are wom about the lower torso and are intended to absorb and
contain urine and feces thereby preventing the urine and féces from soiling,
wetting, or otherwise contaminating articles (e.g., clothing and bedding)
which come into contact with the wearer. Sanitary pads serve a similar
protective function. |

In general, disposable absorbent articles all have the same basic
structure which comprises an absorbent core encased between a liquid
permeable user contacting topsheet and a liquid impermeable backsheet.
The prior art, of course, teaches numerous variations of and elements in
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addition to the basic topsheet, backsheet, and_ahsarbent core—arfrangenent.

' | eakage along the thigh of the user. For exanple, and with particul ar

. respect to diweesiaed briefs, an inprovenent in the perfor nd¢EE8¥Hse

" articles has been achieved by the addition of elastic along the portion of
t he di sposable article which contacts the wearer's thigh thereby providing
el asticized | eg openings when the article is2wrn. Exenplary of this '
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fluid-inpermeable cuffs nc* the fluid-iperneahbl e b $cﬁlgsheet. Wil | e sope_of
the probl ens of pFQﬁ‘/FﬂT‘“@?esé%ée@kﬁegf’gﬁgﬁ?'r%g?rep?g 2P W PEERISARNt ggﬂave
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| nvention. Speci Io?ﬁ'lel Xr‘ticlter}:eyrﬁitc':t%ngk r&?w a'dgesive. When the absorbent article is lying
flat or when in its folded state as provided to the consumer, the cuffs
generally lie flat adjacent the topsheet. When worn, the cuffs extend
perpendicularly with respect to the topsheet to nest in the groins of the
wearer from front side to back side, thus wrapping around the crotch area
and forming a fluid-impermeable seal. Instead of leaking out of the
absorbent article and along the wearer's thigh, body fluid is supposed to be
retained within the confines of the area formed between the generally
‘paralle! fluid-impermeable cuffs and the fluid-impermeable backsheet.
While some of the problems of providing leakage resistant waste
containment garments have been at least partially ameliorated by
 previously-disclosed garments, none has solved the problems in the manner
or to the extent of the present invention. Specifically, there is known in
absorbent articies of the prior art a tendency for flowing, non-absorbed
liquids to pass under the attachment seam formed where the cuff is hinged
to the body of the absorbent article.

In addition to known cuffs aliowing leakage, these cuffs are typically
composed of materials that are either insufficiently hydrophobic, are
resistant to the passage of air and hence do not "breathe" (typical of
conventional nonwoven {aminates) or are too costly to be used in mass
production. Furthermore, certain types of known cuffs are not composed of
material which is particularly soft to the touch, thus making the cuffed article
unpleasant to wear.
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for different regions across the width of the cuff assembly. _

Still a further object is to provide cuff assemblies composed of
combined spunbonded and meltblown fibers demonstrating superior
hydrophobicity to conventional spunbonded or carded materiais of similar
weights.

Another object of the present invention is to provide cuff assemblies
that demonstrate superior resistance tc loss of hydrostatic head due to
manipulation as compared with conventional spunbonded or carded
materials or non-optimized multidenier materials.

Yet a further object of the present invention is to provide cuff
assemblies that allow for the transmission of air while retaining hydrophobic
properties. This "breathable” characteristic makes articles constructed
according to the following design more comfortable to wear.

SUMMARY OF THE INVENTION

The present invention achieves these objectives in an improved
disposable absorbent article that comprises a body having a fluid-
impermeable backsheet, an absorbent core, and a fluid-permeable topsheet.
Attached to the body are a pair of cuff assemblies. Each of the cuff
assemblies includes an axially aligned cuff standing portion and a cuff base
portion joined to the standing portion at a hinge.

The cuff assembly is preferably composed of two layers of nonwoven
hydrophobic material. The upper or skin contacting layer is composed of a
spunbonded web. The lower or topsheet facing layer is composed of
meltblown fibers. The design of the cuff assembly can be tailored to specific
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conti nuous sheet ends laterally fromthe free, unattached end of
t he Other objects and advantages of the present invention will be made

apparent as the description progresses.

BRIEF DESCRIPTION OF THE DRAWINGS

The various advantages of the present invention will become
apparent to one skilled in the art by reading the following specification and
appended claims and by referencing the following drawings in which:

Figure 1 is a cross-sectional view of an example of an absorbent
article of the prior art;

Figure 2 is a cross-sectional view illustrating the absorbent article of
the present invention;

Figure 3 is a schematic perspective view of a section of the two layer
nonwoven fabric of the present invention for use in the cuff assemblies
shown partially broken away; '

Figure 4 is a plan view of the inner side of a diaper according to the

- present invention; |

Figure 5 is a perspective view of the disposable absorbent article of
the present invention in the unfolded condition; and

Figure 6 is a fragmentary coronal view of an individual and the
disposable absorbent article of the present invention in place as worn.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

There is shown in the drawings a preferred embodiment of the
present invention as it would be used in a disposable absorbent article and,
in particular, in a disposable diaper for use by infants and toddlers. As used
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- PCT/US96/ 04021 5 of which is incorporated herein by reference. By incorporating cuff
assemblies of the present invention with the disclosure of that patent, an
absorbent sanitary napkin having many of the preferred characteristics of
the below-described diaper may be achieved.

As is well known, the disposable diaper is an absorbent article worn
by infants and toddlers external to the urogenital region and circumscribing
the crotch area of the lower and of the torso which is intended to absorb and
contain urine and stool.

Figure 1 is a cross-sectional view of an example of an absorbent
article of the prior art, generally illustrated as 10. The prior art article 10
comprises a generally longitudinal article body 12 and a pair of leg cuffs 14,
14’ attached to the body 12. The body 12 of the article 10 basically
comprises a fluid-permeablie topsheet 16, a fluid-impermeable backsheet
18, and an intermediate absorbent core 20. A pair of distal edges 22, 22’
define the sides of the article 10 which are positioned adjacent the user's
upper inner thighs when the article 10 is worn.

The leg cuffs 14, 14’ are conventionally composed of a hydrophobic
material. This construction is intended to create a wall through which body
fluid is not supposed to pass. According to known techniqués, the cuffs 14,
14’ are stitched, glued, or are heat-welded to the body 12 of the article 10
along generally parallel attachment seams 24, 24’ that are spaced apart
from the distal edges 22, 22. The cuffs 14, 14’ may be composed of a
single layer of material, or may be composed of muitiple layers. In their
mulitiple layer construction, known cuffs comprise materials laminated to one
another with an adhesive to hold the layers together. While more or less
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essentially as a one-way medium through which body fluids pass to the -

absorbent core 32, thereby keeping the skin of the wearer dry and
comfortable. While a preferred configuration of the absorbent article 26 is
shown, the articie 26 can have a number of well known configurations.
Exemplary configurations are described generally in: U.S. Patent No.
3,860,003 issued to Buell on April 18, 1989; U.S. Patent No. 5,151,092
issued to Buell et al. on September 29, 1992; and U.S. Patent No.
5,221,274 issued to Buell et al. on June 22, 1993. Each of these patents is
incorporated herein by reference. Another configuration to which the
present invention can be readily adapted is described in U.S. Patent
Application Serial No. 08/203,456; field on February 28, 1994 in the name of
Roe et al. and incorporated herein by reference. .

‘The absorbent core 32 has first and second opposed faces 36 and
38, respectively. The backsheet 34 overiays the first opposed face 36 and
is in contact with the user's clothes (not shown). The topsheet 30 overlays
the second opposed face 38 and is placed against the user's body when the
article 26 is worn.

The topsheet 30 is a soft barrier film and is preferably composed of a
hydrophobic resilient plastic webbing. [t may be made from any of the
materials conventional for this type of use. Suitable materials are described
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The absorbent core 32 is composed of any absorbent, hydrophilic
fiber and is intended to absorb and contain liquid. It may be manufactured
in a wide variety of sizes and shapes (e.g., rectangular or hourglass). While
the type of hydrophilic fiber material is not critical for use in the structures of
the present invention, any type of hydrophilic fiber which is suitable for use
in conventional absorbent products is also suitable for use in the absorbent
structures herein. Examples of hydrophilic fiber material include celluiose,
modified celiulose, rayon, polyesters such as polyethylene terephthalate
(DACRON ([trademark]), hydrophilic nyion (HYDROFIL [trademark]), and the
like. Other liquid absorbing materials may also be used in the manufacture
of the absorbent core 32 such as a muitiplicity of plies of creped cellulose
wadding, absorbent gelling material, absorbent foams or sponges, or any
equivalent material or combination of materials. The total absorbent
capacity of the absorbent core 32 should, however, be compatible with the
intended use of the disposable absorbent article 26. Further, the size and
absorbent capacity of the absorbent core 32 may be varied to accommodate
wearers ranging from infants through adults.
The preferred embodiment of absorbent article 26 #llustrated in the
Figures 4 through 6 and discussed below in conjunction therewith has an
hourglass shaped absorbent core 32, and is intended to be worn by infants
ranging in weight from about 12 to about 35 pounds (about 5 kgs to about
16 kgs). The absorbent core 32 is, therefore, a batt of airfeit approximately
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34 overlays the first opposed face 36 and is 8n contact with the user's
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nonwoven fabrics art. Preferably the topsheet 30 has a wei ght of from about
18 to 25 granms permgﬁﬁa?té"b%t?ﬁrg%m@eﬂﬁ‘g ’Batﬁf'ﬂllsium dry tensile strength of
at | east about 400 gr ar8illpdth especttetiigure2, thieebagiksheet34lisriopendousiediquidset

tensile and prevents liquids absorbed by the absorbent core 32 from wetting the
undergarments, clothing, bedding, and other object which contact the
wearer of the disposable articie 26. Preferably the backsheet 34 is a
polyethylene fiim of from about 0.0005 to about 0.002 inches thick (about
0.012 to about 0.051 mm), aithough other flexible, fluid-impermeable
materials may also be used.  As used herein, the term "flexible” refers to
materiais which are compliant and which readily conform to the shape and
contours of the human body. While any polymerized barrier film may be
used as the backsheet 34, a suitable polyethylene film is manufactured by
Monsanto Chemical Company and marketed in the trade as Film No. 8020.
In the preferred embodiment of the present invention, the inner
surface of the topsheet 30 is secured in contacting relation to the absorbent
core 32. This contacting relationship results in liquid penetrating the
topsheet 30 faster than if it were not in contact with the core 32. The
topsheet 30 can be maintained in contact with the core 32 by applying
adhesive, preferably in spaced, limited areas, to the inner surface of the
topsheet 30. Examples of suitable adhesives used for this purpose include
the acrylic emulsive E-1833BT manufactured by Rohm and Haas Company
of Philadelphia, Pennsylvania and the acrylic emuisive WB3805
manufactured by H.B. Fuller Company of St. Paul, Minnesota. The
adhesives can be applied by any of the common techniques well-known to
those skilled in the art. For example, the adhesive can be applied by
spraying, by padding, or by the use of transfer rolls.




strength of at |east about 55 grams per centineter in the cross nmachi ne

direction. The absorbent core 32 is conposed of any absorhent _hydcophilic

fiber and is intended to absorb and contain liquid. It may be manufactured
in a wide variety of sizes and shapes (e.g., rectangul ar or hourgl ass).

Wil e the typwodssiewer ophilic fiber material is not critical PCHUSIB402H t he
. structures of the present invention, any type of hydrophilic fiber which is
! suitable for use in conventional absorbent products is also suitable for -

| use in the absorbent structures herein. Exanples of hydrophilic fiber
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the base portion 50. The cuff standing portion 48 is generally paralie! with its
cuff standing portion counterpart 48’. The cuff standing portion 48 is made
distinct from the cuff base portion 50 and is hinged thereto by a seam 52.
Again, the seam 52 is generally parallel with its counterpart 52°. The cuff
assembly 46 is composed of at least one layer of material and could be
composed of many layers of material. However, the assembly 46 preferably
comprises two layers, as will be described more fully below. As illustrated,
the cuff assembly 46 is composed of a first layer 54 and a second layer 56.

The cuff assembly 46 further includes a free, unattached end 58 (as
part of the cuff standing portion 48) and a leg opening edge 60 (as part of
the cuff base portion 50). The first layer 54 is preferably continuous from the
free end 58 to the leg opening edge 60. The second layer 56 may also be
continuous to the leg opening edge 60 from the free end 58, but this should
not be necessary to eliminate leakage and, for cost reasons, is not
preferred. Accordingly, in.an alternative embodiment (not shown), only the -
second layer 56 is continuous between the leg opening edge 60 and the
free end 58, while the first layer 54 only partially overlaps the second layer
56.

The topsheet 30 extends at least from the seam 52 to the seam 52'.
While it is optional to have the topsheet extend from the edge 60 to the edge
60', this is not necessary, as the first layers 54, 54’ of the cuff assemblies
48, 46’ provide necessary support.



narrowest part of a crotch portion 44. The absorptive capacity of the

airfelt used for the absorbent core_32 js sufficient to absorb-and retain

fromabout™8 g to 16 g of liquid per gramof absorbent material.

Accordingly, the airfelt used in the preferred enbodi mrent shown in FI&UI’ES

4 through 6 way@hgsiifom about 30 g to about 70 g and has a geREFHFI6P40]

- uniformcaliper. It should be understood, however, that the size, shape,

- configuration, and total absorbent capacity the absorbent core 32 may be
varied (for exanple, the absorbent core 32 rra)b have a varying caliper, or a
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web, preferably of the spunbonded type. The web of the first layer 54
preferably has a weight of about 14 glmz. In spunbonded material, fibers
and web are made simultaneously from bulk polymer such as polypropylene,
polyethylene, polyester, and nylon, which is melted, then extruded through a
linear or circular spinnerette. (At one time spunbonded poiyester [17 g/m ]
was the material of choice for diaper coverstock, but this has been largely
supplanted by an equivalent weight spunbonded polypropylene.) The
extruded polymer streams are rapidly cooled and are attenuated (to orient
the molecular chains of the fibers so that fiber strength is increased and
extensibility is decreased) by air or mechanical drafting rollers to form
desired diameter filaments. The filaments are then laid down onto a
conveyor belt to form a web having a loft of about 5 inches (about 13 mm).
The web is then thermally'bonded by a high caloric transfer mechanism
(HCTM) process to form a spunbonded web of low crimp filaments having a
textile-like diameter range of about 1.7 dtex (1.5 den) or somewhat higher,
with a common range being between 1.5 - 20.0 dtex (1.36 - 18.0 den). The
flaments are bo_nded by hot embossing.

The second layer 56 is preferably composed of meltblown fibers. As
known to those skilled in the art, the meitblown process results in the
extrusion of a thermoplastic, fiber-forming polymer through a linear die



sprayi ng, by padding, or by the use of transfer rolls. WO 96/ 31176

PCT/ US96/ 04021 9 The absorbent core 32 is affixed to the backsheet—34—by
any means as is well known in the art of absorbent articles. For exanple,

t he absorbent core 32 may be secured to the backsheet 34 by a uniform
conti nuous | ayevesfzadhesi ve, a patterned |ayer of adhesive, PEFUSHLy of
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are provided. As is the case with nany parts of the present invention,
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| ayer 56 may al schigie, but as the meitblown second layer 56 is provided in conjunction with
the stronger spunbonded first layer 54, strength of the meltbiown material is
not a criticat factor. Because of its fine capillary network, meitblown fibers
treated with moisture repellant demonstrate good moisture-barrier
properties.

Bulk polymers commonly used for the meitblowing process include
primarily polypropylene, although polyethylene, nylon, and polyesters may
be used. Because the filaments of the web are nonuniform, they cannot be
described in terms of decitex or denier.

Placement of the spunbonded first layer 54 over the second tayer 56
provides at least three advantages. First, the spunbonded first layer 54
orotects the meltblown second layer from abrasion. This is a concern
because excessive manipulation of the meltbiown fibers may resuit in either
their "wetting out" wherein hydrophobicity is effectively lost or in their
removal due to simple abrasion. Second, this array places the softer, more
compliant spunbonded layer in contact with the user's skin. Third, and

- perhaps most importantly, the combination of the two layers according to the
present invention without lamination with adhesives provides a cuff design
that not only resists moisture transmission at least as well as the {aminated
cuffs of the prior art, but also provides the benefit of air transmission or
breathability which known laminated cuffs fail to provide.

The strategic and localized combination of meitblown and
spunbonded materials can significantly increase the hydrophobicity of a
single nonwoven material; and this is particularly true when the denier and
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continuous to the | eg opening edge 60 fromthe free end 58, but this should
not be necessary to elinmnate |eakage_and, for cost reasons, is not
preferred. Accordingly, in an alternative enbodi nent (not shown), only the
. second layer 56 is continuous between the | eg opening edge 60 and the free
end 58, whi | ewblesfire st | ayer 54 only partially overlaps t he PCRUSHPIN o

- 56. The topsheet 30 extends at |east fromthe seam 52 to the seam 52'.

- Wiile it is optional to have the topsheet ex{zend fromthe edge 60 to the

. edge 60', this is not necessary, as the first®layers 54, 54' of the cuff

. assenblies 46, 46’ | /
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a schematic persp?&[@zﬁfn | gaig of the preferred two layers of the cuff

assenbly 46. The er 54 of the cuff assenbly 46 is conposed of
nonwove% Beyond the use of the spunbonded and meltblown rrIE)lyers tawarzifj1

providing a general improvement of hydrophobicity by their mere
combination, hydrophobicities (static head measurements) can be still
further improved by adjusting weights of the layers. The following Table
illustrates hydrophobicity data based on various cuff materials and weights
(in glmz) and demonstrates how meltblown and spunbonded components
can be combined in selected ratios so as to meet both hydrophobicity and
strength requirements.

TABLE - STATIC HYDROPHOBICITY DATA

MATERIALS 10g 12¢g l4g 6g 25g
Meltblown { Meltblown | Meltblown | Meltblown | Spun-
l4g ‘l4g l4g l4g bond
Spunbond | Spunbond | Spunbond | Spunbond
Soft
Pattern

(improved | (improved | (improved
meltblown) | meltblown) | meltbiown)

HYDRO- 210 250 300 80 40
PHOBICITY
{mm water)

With reference to the Table, it is generally notable that the
hydrophobicities of muitidenier materials in which spunbonded and
meltblown materials are combined are significantly higher than that of pure
spunbonded material alone.



web, preferably of the spunbonded type. The web of the first |ayer 54

. preferably has a weight of about 14 g/oferrl ln spunbonded natesiad —
. fibers and web are made si multaneously from bul k pel ymer such as

. pol ypropyl ene, polyethyl ene, polyester, and nylon, which is nelted, then

. extruded throwghesmsiiienear or circul ar spinnerette. (At one ti REVERWMPAded
" polyester [17 g/nferr]] was the material of choice for diaper coverstock,
but this has been | argely supplanted by an equivalent wei ght spunbonded

pol ypropyl ene.) The extruded pol yner streans?dre rapidly cooled and are
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hydrophobicity. The first three columns represent spunbonded-meitbiown
combinations in which the meltbiown web is optimized. As illustrated, a very
high degree of hydrophobicity is achieved in the instance where the
spunbonded layer has a weight of 14 glm2 and the meltblown layer has the
same weight. However, it is important to note that maximum hydrophobicity
is not necessarily a product of these weights exclusively. Hydrophobicity
according to the present invention is a function of the weight of the
meltblown layer. This relationship is not, however, infinitely linear, in that at
a certain point each additional gram of meitblown provides a decreasing
probability of stopping a leak. However, within the feasibie weight range
according to known techniques, additional weight of meitbiown does provide
improved hydrophobicity, as illustrated in the Table.

Furthermore, while the illustrated combination of 14 glm2 meitblown
and 14 glm2 spunbond suggests highest hydrophobicity, this is not
necessarily the case, in that, theoretically, the combination of 16 g/m2
meltblown and 14 gfm2 spunbond could have a hydrophobicity of 350 mm.
However, the 14 glm2 meltblown - 14 glm2 spunbond ratio is the preferred
combination for at least three reasons. First, there is the economic
consideration. To add, for example, two grams to the meltblown layer would
require subtracting two and one-half to three grams from the spunbonded
layer, because meltblown material is more costly than spunbonded material.



di ameter than those of typical textile fibers (typically less than 1 um.
An anount of fiber fusion bonding occurs during_the actual-webformation
. However, this bonding is inadequate to provide correct tensile

. characteristics, so hot enbossing is often used to enhance strength. §To
. create a bondiwgsBgizkern in the web, ultrasonic energy wth He y be
used to generate the necessary heat.) The final product strength is stil
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should not be limited to the 14 g/m“ meltblown-14 g/m“ spunbond
combination, this is the preferred ratio. When a meltblown layer having a
lesser weight is used, hydrophobicity declines.
In addition to achieving improved hydrophobicity through optimization
set forth above, the optimized meitblown layer, when combined with a
spunbonded layer, also demonstrates retention of more of its barrier
properties even when physically manipulated. Experimentation shows that
non-optimized multideniers and treated or untreated carded webs tend to fail
catastrophically when manipulated. For example, it has been noted that a
stream of liquid passes easily at the region which has been manipulated.
Beyond the use of preferred weights of materials in preferred
combinations, the strategic use of materials and selected weights in
selected areas on the disposable absorbent article 26 further maximizes
fluid retention while minimizing manufacturing costs as discussed below.
| Figure 4 is a plan view of the absorbent article 26 of the present
invention viewed from its inner side and showing the articie 26 prior to its
being folded and placed on the wearer. The article 26 includes a periphery
62 that defines the article's outer periphery or outer extent. The periphery
62 comprises the first end 40, the second end 42, a first longitudinal side 64,
and a second longitudinal side 66. The article 26 has first and second waist
portions 68 and 70 extending, respectively, from the first end 40 and the
second end 42 of the article periphery 62 toward the {ateral centerline 72 of
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. (the three-di nensional spaces between strands of neltbl own_as—imasded—by—a—-—
- paranmeter) are optimzed, as in the invention of the present application.

- Two considerations are inportant with respect to pore configuration. First,

it is desiredwoasésire individual pores be as perfectly circuPGE/U§26/04021

possi bl e. Second, it is desired that the pores be uniformy sized. The

| atter characteristic is inportant in that |n'55a field of pores having a
relatively simlar pore size, only a few pores of |arger-than-average size
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Table illustrates pyghichdiobétieer Hatiaghdt e WeatdF afH Scovefd mihasfi the Jore#
wei ghts (in g/ n{er“ g aﬂg denonstrates how nel t bl owmn and spunbonded
conponents can be P08 WAk ected ratios so as to meet both

hydr ophobi city and st r efig first waist pertion68. ingiuges a-pa i RIpposRtORaFk-EBIsA4T Y4’
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(i nproved (i nprovieatking sheel\and azélebsable adhesive|tape)as is well known in the art.
The second waist portion 70 includes a pair of opposed front ears 80, 80’
that extend laterally outward from the longitudinal centeriine 76. The front
ears 80, 80’ are those portions of the second waist portion 70 which are
overlain by the first waist portion 68 when the article 26 is fastened about
the waist of the wearer. The extent to which the second waist portion 70 is
overlain will depend on the overall dimensions and shape of the article 26
and the size of the wearer. Releasable attachment of the first waist portion
68 with the second waist portion 70 is accomplished by selective use of the
fasteners 78, 78'.

When the article 26 is held flat upon a surface, the cuff standing
portion 48 lies against the topsheet 30, as illustrated in Figure 4. With
respect to that figure, a seam 82, shown in broken lines, is provided to hem
the overfolded end of the cuff standing portion 48 against its backside. (also
as illustrated in cross-section in Figure 2). . (The seam is formed through
chemical adhesive, thermal bonding, or stitching.) Within the hemmed area
is an elastomeric band 84, shown in broken lines (again seen in
cross-section Figure 2), which causes the cuff standing portion 48 to extend
perpendicularly outwardly from the body of the article 26 when in the arcuate
shape formed when the article is worn, as illustrated in Figure 5.

The seam 52, as discussed above with respect to Figure 2 and
illustrated in Figure 4 in broken tines, defines the hinging point at which the
cuff standing portion 48 is distinguishable from the cuff base portion 50.
Like the seam 82, the seam 52 is formed through chemical adhesion,
thermal bonding, or mechanical stitching. An elastomeric strip 86, shown in
broken lines, provides elasticity along the leg opening so that the strips tend
to draw and hold the article 26 against the legs of the wearer.
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water) Wth reference to the Table, it is generally notable that -the

- hydrophobicities of multidenier materials in which spunbonded and nelt bl own
. materials are conbined are significantly higher than that of pure
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- 1llustrates the advantages of using inproved or optim zed neltblown fibers
in which the pore size and uniformty was optim zed.” This is best
under st ood by conparing the hydrophobicity df the uni nmproved 6 g/ nferr]
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t he nel t bl own wegg@s'{bggﬁéén e&%@% ?gtéga%)g%msée@%hiqgﬁsggﬁrsgg' 0 ' eh
hydr ophobi city is achilasdition. the:spunhonded fifgtdayer:iamay heomrdiligd te makedhs a
wei ght of 14 g/ nigiord oR Rids!three dihichkiongl. | AyRdrelthred dimensional construction will
give greater thickness and resiliency to the spunbonded layer. The thicker
embodiment would reduce the strain on the meitblown layer when the
spunbonded layer itseif is subjected to manipulation during use. A more
open or lofty spunbonded structure would provide this benefit more cost
effectively than would spunbonded webs of higher base weights.

The meltblown second layer 56 also extends from the free,
unattached end 58 of the cuff standing portion 48, but preferably terminates
only beyond the seam 52 at about a termination area 92, shown
approximately as a broken line. This selective application of the meitblown
layer provides maximum hydrophobicity directly to the area most exposed to
body fluids, the cuff standing portion 48 and the associated seam 52. This
is the ideal construction whereby meltblown fibers are provided beyond this
region only as needed so as to meet structural demands. In addition, at the
back ear 74 and at the front ear 80 the spunbonded first layer 54 is
preferably left without being coated with meltblown fibers at all in order to
create varying physical properties across the web by specifically providing
areas of available strain suitable for application in sidestretch products.

Conversely, it is possible that the meltblown fiber coating be applied
to the entire underside of the first layer 54. However, to enhance the cost
effectiveness of the construction of the present invention and to maximize
the use of the fiber, only as much of the meltblown second layer 56 beyond
the cuff assembly 46 is used so as to meet structural demands.
Furthermore, low levels of meltblown material may be used in the amount of
between, for exampie, 1 g/m2 and 4 glm2 near the free end 58 to prevent
adhesive glue penetration or to reduce the appearance of their spots in the
web, thereby increasing the apparent level of uniformity. This amount is



sanme wei ght. However, it is inportant to note that maxi mum hydrophobicity
- 1s not necessarily a product of these weights exclusively. . LGl

. according to the present invention is a function of the weight of the

- nmeltblown |ayer. This relationship is not, however, infinitely linear, in
~ that at a cer wossmeisnt each additional gram of meltbl own proREHESSHI021
decreasing probability of stopping a | eak. However, within the feasible
wei ght range according to known techni ques, additional weight of neltbl own
- does provide inproved hydrophobicity, as ill détrated in the Table.
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effects of mani pulbseatbabilityyt h respect to manipul ation, applicants have’

found that the 14 g/ ni Agr meMBbhdd Previousiy, Figlrer 51isSAUPERPECtivat ViewdoP hdes

more than adequat %isrp%?;ébslteaa Cseoréu(e)ntt QﬁicFef Egc&s tl%c present invention in its unfolded
condition. As may be seen, the cuff standing portions 48, 48 extend
perpendicularly from the body of the articie 26 when positioned in this
arcuate, worn configuration. '

Figure 6 is a fragmentary coronal view of an individual and the
disposable absorbent article 26 of the present invention positioned in place
as worn. (A coronal view is the frontal plane that passes through the iong
axis of the body.) When the article 26 is wom, the elastomeric band 84 of
the cuff standing portion 48 generates an upward force, that is, against the
body, due to the energy in the elastic and the fit of the article 26. The free
ends 58, 58’ of the cuff standing portions 48, 48’ are snugly fitted into the
groins 94, 94’ of the body. This results in a gasket-like seal being formed
between the free ends 58, 58’ and the body, thus maintaining body fluid in
the crotch area and redirecting fluid back to the absorbent articie 26 for
absorption. The hydrophobic cuff end-to-leg edge construction of the
present invention prevents bypassage of body fluid beyond the groins 94, 94
* of the wearer.

Those skilled in the art can now appreciate from the foregoing
description that the broad teachings of the present invention can be
implemented in a variety of forms. Therefore, while this invention has been
described in connection with particular examples thereof, the true scope of
the invention should not be so limited since other modifications will become




mani pul ati on. Accordingly, the 14 g/nferr] neltblown - 14 g/nferr] spunbond
ratio provides a matrix that is resistant to both nodes of failure. Third,
there is the practical concern of product availability. Spunbonded materi al
of weights such as 12 g/nferr] and 14 g/nferr] are readily avail able
accordi ng to weeksiihs suppl y. Therefore, while the present inPERUSHPEHoUI d
not be limted to the 14 g/nferr] neltbl own-14 g/ n2 spunbond conbi nati on,
this is the preferred ratio. Wien a neltblown |ayer having a | esser wei ght
is used, hydrophobicity declines. In additi o to achieving i nproved

hydr ophobi city through optim zation set forth above, the optipg zed .

mel t bl own | ayer, \%HBgreBBrr'ﬂ the skiled PrastitanesjuRon o9 o study) §’%) ﬁ{?ndﬁ?‘ﬂ’!"&?es
retention of norespécifi¢éationandifeliowingpaimses even when physically
mani pul at ed. Experi men{ak4 t non-optim zed nultideniers and
treated or untreated cggﬂggﬁaggéﬂﬁgﬁggto fail catastrophically when
mani pul ated. For exanple, it has been noted that a streamof |iquid passes
easily at the region which has been mani pul ated. Beyond the use of
preferred weights of materials in preferred conbi nations, the strategic use
of materials and selected weights in selected areas on the disposable
absorbent article 26 further maximzes fluid retention while m nim zing
manuf acturi ng costs as discussed below. Figure 4 is a plan view of the
absorbent article 26 of the present invention viewed fromits inner side
and showing the article 26 prior to its being folded and placed on the
wearer. The article 26 includes a periphery 62 that defines the article's
outer periphery or outer extent. The periphery 62 conprises the first end
40, the second end 42, a first longitudinal side 64, and a second

| ongi tudi nal side 66. The article 26 has first and second wai st portions 68
and 70 extending, respectively, fromthe first end 40 and the second end 42
of the article periphery 62 toward the lateral centerline 72 of
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15 the article 26 a distance fromabout 1/5 to 1/3 the |l ength of the
carticle. The waist portions 68 and 70 _caonprise those porti ons—of the—

. article 26 which, when worn, encircle the ' er. The crotch

" portion 44 is that portion of the article Hmmulma“llrn‘mmrst and second

' wai st portionwesmmé 70, and conprises that perti ot off t he aPETEFWO0IQ1

- which when worn, is positioned between the |l egs of the wearer and covers
much of the lower torso of the wearer. The fijst wai st portion 68 includes
a pair of opposed back ears 74, 74' that extend laterally outward fromthe

| ongi tudi nal centerline 76. Adhesive fasteners 78 78" are provided on the

back ears 74, 74' and i hcl ud® Redyafuid apsorplive arigle; inclyding & lengitudiagl bedy

tape, as is well k j . | i ; L nel.u
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overal | ai monsi ongdeifig Aled Yol saidcrofch 4ohe 1 detinihticng 35 Bosifibhind
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| ve, use of the fasteners 78,

portion 70 is acconplished by sel ect ) ; ) 78' . \When
the article 26 is {%} ob?'i‘%tc‘{'g?ﬁﬂ?eﬂ %{1 vigeabsorbrnt imaterial. $aid Pdyo 28 ofyrther

lies against the t 0 | | B4 I . AW k& ?ﬁﬁé

t hat figgure, a sea%e%??@sh%quu?ﬁpéb&rdgég% Iaﬁoﬁggé&l gbgro§?§e3 t'?)lh .t'arr? he able

overfol ded end of backsbeét (34)asaidniiuigabsorent Snatgdalnst said sabsarberitdeore ((3Rk0
~as illustrated in cr.oss-section in Figure 2). (Th eamis forned through

cheni cal adhesi ve, P#iR@  figpo aenrgeerb?sagf,tpémqﬁ ?303\7?4’# rSaith barkshest Qéa

is an el astoneric mgctgﬂﬁém“gmg a@ﬁ&%@&ﬁpﬁ?&g (again seen in

cross-section Figure 2), which causes the cu standi ng portion 48 to
“extend perpendi cul arl y ageiseafduff assemblies (46d¢60)fincludingra icuffestadding portion

t he arcuate shape r the article s rn, .as jllustrated in Figure
5. The seam 52, as(f4§r g@ﬂ&@@%%@%ﬂﬁ"r@%@iﬁe 98’"?—5 atj wearges crotgh ar
and a cuff base portion (50, 50’) for attachment to said longitudinal body
(12), said cuff standing portion (48, 48°) having a free end (58, 58'), each of
said cuff assemblies (46, 46') having a first layer (54, 54') and a second

-layer (58, 56'), one of said layers (54, 54', 56, 56") extending from said free
end (58, 58') of said cuff standing portion (48, 48°) to said distal edge (60, 60
) of said body (28). '

2. The body fluid absorptive article of Claim 1, characterized in
that said first layer (54, 54°) extends from said free end (58, 58’) of said cuff
standing portion (48, 48’) to said cuff base portion (50, 50°).

3. The body fluid absorptive article of Claim 1, characterized in
that said second layer (56, 56’) extends from said free end (58, 58') of said
cuff standing portion (48, 48') to said cuff base portion (50, 50').



illustrated in Figure 4 in broken lines, defines the hinging point at which
the cuff standing portion 48 is distinguishable fromthe cuff_base portion
50. Like the seam 82, the seam52 is “wmml"nmuﬂt nem' cal adhesion,

t hermal bondi ng, or nmechanical stitch u\ﬂ ic strip 86, shown in
broken |ines, woesswes el asticity alond the Yed ofeni*ng so t hBETUBWA4N2 | s
tend to draw and hold the -article 26 against the | egs of the wearer. WO
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spunbonded first |layer 54 extends fromthe f#Qe, unattached end 58 of the

cuff standing portion 48 to the | eg opening edge 60. In addition, the first
| ayer 54 al so extends Mat er fibé ybddyofiuidhabsarptive asticle af hany of (Cisitnsofl toh8,

cuff standing portion 48.tq.the back_ear 74 o. the front .ear 80. Th
First | ayer 9a"al chitheleriznd i Wassaie i iaver BL 54T SinposBd of s Spibonded.
edge 90. For the mogbrgart. the first layer 54 is bonded directly to the

backsheet 34. This is nostly the case at the back ear 74 and at the front
ear ‘80. The only portion of the inner side of the article 26 not covered by

t he spunbonded | ayer is th opsheet, 30 exposed between the nms 52, .52'.
In addition, the spunbgnde§T$? Pqﬂaeyl éﬂgr ag_igrﬁﬁ\f lﬂﬁﬂﬁdf’?ia@a Pé?ﬁ%l@_e?%d'%re
~or less three di mgRwheNsharalteiRes ihMhae saidTS8&d flyer (B! 5B hal aVnlateridl ve
greater thickness and resiliency to the spunbonded | ayer. The thicker

embodi ment woul d weithdesaidemsterial weighttafesait seconshiayen (86, H#ikbeingereduced

ohen or Tof ty’ <puRbEiTRY S, fod doel, i SEI'oP kol e Stahahd abion S40ED)
effectively than veualive ihe bendpderobsaid culfistdmdingdssrionedd) 489, The

mel t bl own second | ayer 56 al so extends fromthe free, unattached end 58 of
the cuff standing portion 48, but preferably term nates only beyond the

T, This select ve agpl i cli SREG a0fdtY 3RS B 8, PadeRlgs T,
hydr ophobi city di theatishid éighti dfsaid seconddayer(665881) proximate said free end (58, 58’
) of said cuff standing portion (48, 48') is between 1 glm2 and 4 glmz.

7. The body fluid absorptive article of Claim 5, characterized in
that said weight of said cuff standing portion (48, 48’) other than proximate -
said free end (58, 58') of said cuff standing portion (48, 48'}) is between 10
g/m? and 14 g/im?2.

8. The body fluid absorptive article of any of Claims 1 to 7,
characterized in that said second layer (56, 56') is composed of a meltblown

material.

9. Body fluid absorptive article of any of Claims 1 to 4, wherein
said first layer (54, 54') has a material weight and said second layer (56, 56')
has a material weight, said weight of said first layer (54, 54') being
substantially the same as said weight of said second layer (56, 56').



body fluids, the cuff standing portien—48-and the associ ated seam52. This
is the ideal construction whereby neltblown fibers are provi ded-—beyera—thi-s
regiron only as needed so as to neet s Hmm m In addition, at the
back ear 74 and at the front ear 80 t st layer 54 is
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' to create varying physical properties across the web by specifically

provi ding areas of available strain suitable for application in sidestretch
products. Conversely, it is possible that th&!neltbl own fiber coating be
applied to the entire underside of the first |ayer 54. However, to enhance
the cost effectiveness 18f tAq:aromféammed)nuﬁfassamblm%(éénﬂsollvaungwegloasn@fto
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and 14 g/nmerr] in the cuff standing portion course, the denier and

| ocation of the nfuidsibexandthe lsg-edges, (6860 of the-absarbeatsartiele, okaraeterized
needed. The spunb [ a he meltbl own second | ayer 56 are
preferably | am na%ggf%# §ftthg%§érp6fle§¢gorﬂ$%%m w cking action towards
bond sites and to inprafiestdayerdbd, Seyowhieh adadionwoss webshaviny s first @ide and

abrasion. Alternatively, the first layer 54 and the neltblown second | ayer
56 may have a hea®-5€6@R¢ sidgeandihesi ve | ayer (incorporating an el astoner

such as et hyl ene- V|nyI r
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mul til ayere

second layer (56, 56') having a region of relatively light weight and a region
of relatively heavy weight whereby said region of light weight has relatively
iow hydrophobicity and said region of heavy weight has relatively high
hydrophobicity.



construction that denonstrates high degrees of both hydrophobicity and
breathability As nmentioned previausly Eigure 5 is a perspective view of
.the di sposabl e absorbent article 26 of the present invention inits
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WHAT IS CLAIMED I S:
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A body fluid absorptive article including a

| ongi t udi nal
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outwardly frowosasii7eéi de of said crotch zone

body (28) having a long axis and an absorbent core (32)
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(57) Abstract

A disposable absorbent article (26) that effectively prevents the leakage of body fluids beyond its confines. The article of the present
invention comprises a body (28) having a fluid-impermeable backsheet (34), an intermediate, fluid-absorbing core (32), and a fluid-permeable
topsheet (30). A pair of leg cuff assemblies (46, 46') is attached to the body. Each assembly comprises a cuff standing portion (48, 48°)
and a cuff base portion (50, 50°). The assemblies are composed of two hydrophobic nonwoven layers. A first layer (54, 54°) is composed
of a spunbonded web and a second layer (56, 56°) is composed of 2 meltblown fiber. The first layer extends from the free, unattached end
(58, 58') of the cuff standing portion (48) to the distal edge (60, 60°) of the article defining the leg opening. The second layer is provided
where needed and in weights as needed to provide maximum assembly hydrophobicity with a minimum use of material. This construction
allows the cuff assemblies to form fluid-impermeable dams which prevent passage of body fluid beyond the article along its leg hole sides.




