
W093/25172 PCT /US93/05272 r· ... 

5 

.. ~. 
i 
,.;/ 
'~ 

./ 
·/ .· 
: : . 

;·. I ' ..-\ .:~. ~< ~- .· .. : -; . -.. '. !.'.:~ SC~ 

: :.; . 

·-..:_: 

··.i 

: '._ .. :.:/; ~_i .l.~ .. , ~·:.1 ~>:i1;·.·J --~ ... 
'). __ , '.' > .. .. 'I-+: .. . ,:_, : . .. 2fL 

, .. :_,:: ... Y1 .. '. ........ . 
·: i . ', i 

- 1 -

Spacers for use in hygienic absorbent articles and disposable absorbent 
articles having such spacer 

FJELD OF THE INVENTION 
10 The present invention relates to a spacer for use in disposable 

absorbent articles, particularly to spacers for use in disposable 
absorbent articles which isolate fecal material from the wearer, and more 
particularly to spacers for use in disposable absorbent articles having a 
void space for receiving the fecal material, wherein the void space is 

15 maintained by such a spacer. The present invention also relates to 
disposable absorbent articles having such spacers. 

BACKGROUNp OF THE INVENTION 
Disposable absorbent articles are well known in the art. Disposable 

20 absorbent articles are used to absorb and retain urine and fecal 
mat~rial. A particularly desired feature of disposable absorbent 
articles is the capability to minimize the task of cleaning of fecal 
material which is present on the wearer's skin after the soiled 
disposable absorbent article is removed from the wearer. In order to 
achieve this end, and to minimize epidermal contact and the associated 
irritation caused by the feca1 material, attempts have been made· to 
confi..ne the fecal material to limited portions of the disposable 
absorbent article. 

Selected teachings in the art disclose a cavity or cutout in the 
30 absorbent core to receive the fecal r~~~rial. The fecal material passes 

through the topsheet and is recein. jy the materhl removed from or 
otherwise displaced from the ab~orbent core (such as through 
compression). However, these references suffer from the drawback that a 
cavity in the core or a removal of material from the core decreases its 

· · 35 absorbent capacity. The cavity is 1 imited .in volume by the size of the 
core. Furthermore, the cavity may not remain registered with the anal 
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opening. Examples of such teachings include U.S. Patent 2,043,325 issued 
June 9, 1936 to Jackson, Jr., U.S. Patent 4,731,065 issued March 15, 1988 
to Yamada, U.S. Patent 4,834,737 issued Hay 30, 1989 to Kha.n, and U.S. 
Patent 5,062,840 issued November 5, 1991 to Holt et al. 

One attempt to minimize the task of cleaning of fecal material from 
the skin of the wearer is to provide a void space in the disposable 
absorbent artkle to receive the fecal material and to isolate it from 
the skin of the wearer. Typically, the void space is intermedhte the 
topsheet which contacts the skin of the wearer and the absorbent core 
which absorbs fluid excretions, such as urine. In this arrangement, the 
topsheet may have an aperture or other passageway which communicates the 
fecal material into the void space. 

Many of these references also disclose various arrangements for 
providing elastic extensibility to the topsheet relative to the aperture 
there through and the absorbent core. However, these references suffer 
from the drawback. that the void space for receiving fecal material 
typically does not remain open when the wearer is in a sitting position 
or after the first loading has occurred. Examples of such teachings 
include U.S. Patent 4,662,877 hsued May 5, 1987 to Williams, conmonly 
assigned U.S. Patent 4,892,536 issued January 9, 1990 to Desmarais et 
al.~ and conmonly ass;gned U.S. Patent 4,990,147 issued February 5, 1991 
to Freeland. 

To overcome this problem, other references teach adding a spacer to 
the disposable absorbent article. The spacer may be transversely 
oriented, generally horse-shoe shaped, or _may comprise longitudinally 
oriented parallel or divergent members. 

Mowever, these references suffer from the drawback that the spacer 
is not disposed in a void space, or if so disposed, is constructed such 
that transverse compression caused by the wearer's thighs may close the 
spacer, preventing fecal materia 1 from passing through the aperture in 
the topsheet to the void space. Instead, the fecal material remains on 
the topsheet and in contact with the skin of the wearer. 

Examples of such references include European Patent Application 
0,355,740 A2 published February 28, 1990 in the name of Enloe, UK Patent 

. Application GB2,074,875 A published ·November 11', 1981 in the name of 
Edwards, French Patent Application 2,561,078 published September 20, 1985 
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in the name of Lefebvre, U.S. Patent 4,382,443 issued Hay 10, 1983 to 
Shafer et al., and U.S. Patent 4,560,360 issued December 24, 1985 to 
Thare1. 

A need exists in the art for a spacer which can be incorporated into 
a disposable absorbent article and particularly into a disposable 
absorbent article having a void space. Furthermore, a need exists for a 
spacer which can acco1M1odate the natural transverse compression caused by 
the wearer's thighs. Yet further, such a spacer and the disposable 
absorbent article used therewith, should not become misregistered with 
the anal opening nor unduly restrict the target area for receipt of fecal 
material while the spacer and disposable absorbent article are worn. 

Accordingly, it is an object of this invention to provide a spacer 
which is adaptable to a wide variety of disposable absorbent articles and 
particularly disposable absorbent articles having a void space, which can 
accommodate the transverse pressure imposed by the wearer's thighs, can 
remain properly registered during use. and which does not unduly restrict 
the target area for the receipt of fecal material while the disposable 
absorbent article is worn. 

SlJt1MARY OF THE INVENTION 
.., The fovention comprises a spacer for use in a disposable absorbent 

article. The spacer is synnetric about a longitudinal axis and comprises 
two transversely oriented springs. The springs are oriented generally 
orthogonal to the longitudinal axis. Each spring has a spring rate which 
is unequal to the spring rate of the other spring. The spacer may 
comprise a generally closed figure defining two radii of curvature, one 
radius- of curvature being greater than the other radius of curvature. 
Alternatively, the spacer may be thought of as comprising longitudinal 
and transverse spans. The transverse spans are unequal, with the greater 
transverse spring at one end of the spacer. 

The spacer may be incorporated into a disposable absorbent article 
_comprising a liquid impervious backsheet 1 a liquid pervious topsheet 
having an aperture therethrough and at least partially peripherally 
joined to the backsheet to form a void space for receiving fecal material 
through the aperture. An absorbent core is also disposed between the 
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topsheet and the backsheet. The spacer, according to the present 
invention, is joined to either the topsheet, the backsheet, or the core 
and registered with the aperture to maintain the void space while the 
disposab1e absorbent article is worn. 

BRIEF DESCRIPTION OF THE DRAWINGS 
While the Specification concludes with claims particularly pointing 

out and dhtinctly claiming the present invention, it is believed the 
same will be better understood from the following description taken in 
conjunction with the associated drawings in which like reference numerals 
represent the same component and: 

Figure 1 is a top plan view of a spacer according to the present 
invention; 

Figure 2 is a top plan view of a disposable absorbent article shown 
partially in cutaway and incorporating the spacer of Figure 1 
and an absorbent tore in phantom; 

Figure 3 is a vertical sectional view taken along line 3-3 of 
Figure 2; and 

Figure 4 is a vertical sectional view of a disposable absorbent 
article having an upper core layer and a lower core layer. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring to Figure 1, a •spacer• refers to a component of a 

disposable absorbent article 20 which separates two other components of 
the disposable absorbent article 20 to provide a desired clearance 
between such components. The spacer 54 may, although· not necessarily, 
form .a. generally closed figure. The spacer 54 has a finite thickness and 
is synnetric about a longitudinal axis LL. The spacer 54 is provided 
with dual stiffnesses, representing spring rates oriented in a transverse 
direction generally orthogonal the longitud;nal axis LL and lying within 
the plane of the spacer 54. More particularly, the spacer 54 has dual 
sprfog rates, or two different deflections in response to unit forces 
transversely applied to the perimeter of the spacer 54 in a transverse 
direction oriented towards ~he.longitudinal axis LL .. 

. 35 . 
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Referr;ng to ~igure 2, a •disposable absorbent article• refers to a 
garment worn about the body of a wearer which collects body exudates. 
The disposable absorbent article 20 ts intended to be discarded after a 
single use, and not laundered or otherwise restored (although certain 
components may be recycled or composted). 

A preferred disposable absorbent article 20 according to the present 
invention comprises a diaper to be worn by an infant. The disposable 
absorbent article 20 comprises a liquid pervious topsheet 22, a liquid 
impervious backsheet 24, and an absorbent core 26 fotermediate the 
topsheet 22 and the backsheet 24. The topsheet 22 and the backsheet 24 
are at least partially peripherally joined to ensure the core 26 is held 
in the desired position. As further described in reference to Figure 4, 
the core 26 may tl):nprise two layers, an upper layer 26U juxtaposed with 
the topsheet 22 and a lower layer 26L juxtaposed with the backsheet 24. 

As illustrated in f;gure 3, the disposable absorbent article 20 
according to the present invention may further comprise a spacer 54 
according to the present invention and disposed between the underside of 
the topsheet 22 and the backsheet 24 and preferably disposed between the 
underside of the topsheet 22 and the 1 ower layer 26L of the core 26. 
More preferably, as illustrated in Figure 4, the spacer 54 is disposed 
bet~een the underside of the upper layer 26U of the core 26 and the lower 
layer 26L of the core 26. 

As illustrated in Figure 2, a disposable absorbent article 20 
according to the present invention may further comprise elastic leg cuffs 
and/or barrier leg cuffs to prevent leakage of body exudates through the . . 

leg openings of the disposable absorbent article 20 while it is worn. A 
dispos.Jble absorbent article 20 according to the present invention 
preferably further comprises an elastic waist band to provide for 
improved fit about the waist of the wearer. A disposable absorbent 
article 20 according to the present invention may further comprise 
adhesive tape fasteners 36 juxtaposed with the rear portion 42 and a 
fastening surface juxtaposed with the front portion 40 of the disposable 
absorbent article 20 to conveniently secure the disposable absorbent 
article 20 about the waist of the wearer. For clarity, the elastic leg 



W093/25172 
PCT /US93/05272 

5 

10 

15 

20 

25 

30 

35 

6 

cuffs, barrier leg cuffs. and elastic waist band are omitted from the 
figures. 

However, if it is desired to incorporate such components into the 
disposable absorbent article 20, reference is made to connonly assigned 
U.S. Patent 4,081,301 issued March 28, 1978 to Buell which discloses a 
method and apparatus for apply;ng elastic strands to a disposable 
absorbent article 20 to make leg cuffs; commonly assigned U.S. Patent 
4,909,803 issued March 20, 1990 to Aziz et al. which shows how to 
incorporate barrier leg cuffs into a disposable absorbent article 20; 
commonly assigned U.S. Patent 3,848,594 issued November 19, 1974 to Buell 
which discloses how to make and incorporate adhesive tape fasteners into 
a disposable absorbent article 20; and commonly assigned U.S. Patent 
4,816,0ZS issued March 28, 1989 to foreman which discloses how to make a 
suitable waist band for a disposable absorbent article 20. The 
disclosures of these four patents are incorporated herein by reference 
for the purpose of showing how to advantageously incorporate these op­
tional features into a disposable absorbent article 20 according to the 
present invention. 

f ;gure 2 illustrates a disposable absorbent article 20 according to 
the present invention laid out in a flat state having no elastic induced 
con\raction. The topsheet 22 and the backsheet 24 generally define the 
periphery of the disposable absorbent article 20. The periphery is the 
outer perimeter and greatest extent of the disposable absorbent article 
20. The periphery comprises a front waist margin 32, a rear waist margin 
34, and two longitudinal side margins. 

The front waist margin 32 and rear waist margin 34 are those 
porti~s of the disposable absorbent article 20 which, when worn, 
enc;rcle the waist of the wearer and are generally at the highest 
elevation of the disposable absorbent article 20 when the wearer is in 
the standing position. The longitudinal side margins are those portions 
of the disposable absorbent article 20 periphery which connect the front 
and rear waist margins 32 and 34. The crotch of the disposable absorbent 
article 20 is that portion of the disposable absorbent article 20 which 
is disposed _between the front waist margin 32 and re_ar waist margin 34 
and which, when 'worn, is typically between the legs of the wearer. 
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The core 26 of the disposable absorbent article 20 does not extend 
into the front wa;st margin 32 or rear waist margin 34, so that the 
topsheet 22 and bad.sheet 24 may be joined and sealed to each other 1n 
this area or may be joined and sealed to each other 1r, other areas. 
Preferably, the front and rear waist margins 32 and 34 longitudinally 
extend about fiv percent of the longitudinal dtmension of the disposable 
absorbent artic .. 20 from the edge of the disposable absorbent ·-·icle 20 
towards the transverse axis of the disposable absorbent articl. 

As used herein, the •1ongitudina1• dimension, direction or axis of 
the disposable absorbent article 20 is that dimension, direction or axis 
LL which is aligned front to back with respect to the wearer as the 
disposable absorbent article 20 is worn. The longitudinal axes LL of the 
spacer 54 and the disposable absorbent artic.le 20 are preferably 
coincident when the spacer 54 is incorporated into the disposable 
absorbent art;cle 20. 

The •tran"sverse• dimension, direction or axh of the disposable 
absorbent artic1e 20 is orthogonal the longitudinal direction and 
sideways aligned as the disposable absorbent article 20 is worn. The 
transverse axis TT divides the disposable absorbent article 20 into front 
and rear portions 40 and 42, corresponding in position to the respective 
front and rear waist marg;ns 32 and 34. The •z-direction• is orthogonal 
both the longitudinal and transverse directions, and does not lie within 
the plane of the disposable absorbent article 20 or within the plane of 
the spacer 54. 

The embodiment described herein is suitable for a wearer weighing 
about J.3 kilograms to about 12.2 kilograms (16 to 27 pounds) and having 
ischta bones spaced about 3.0 centimeters to about 7.6 centimeters (1.2 
to 3 .0 inches} apart. It wi 11 be understood that if the spacer 54 and 
disposable absorbent article 20 are intended for use with smaller or 
larger sized wearers, including adu1tst the disposable absorbent article 
20 and spacer 54 will have to be scaled accordingly. 

One nonlimitin9 example of spacer 54 sized to fit the aforementioned 
range of wearers may be made having a thickness in the Z-direction of 
about 1.3 to about 1.9 centimeters (0·.5 to 0.75 inthes} and an overall 
lon9;tudinal dimension of about 8.9 to about 11.8 centimeters {3.5 to 4.6 
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inches) and a transverse opening of about 1.9 centimeters (0.75 inches). 
Such a spacer 54 may also have an overall transverse dimension at the 
perimeter of the end of the spacer 54 intended for disposition towards 
the front waist margin 32 of the disposable absorbent art;cle 20 of about 
4.9 centimeters {1.93 inches) and an overall transverse dimension at the 
perimeter of the end of the spacer 54 intended to be oriented towards the 
rear waist margin 34 of about 9.53 centimeters (3.75 inches). Thh 
spacer 54 may have a radial thickness ranging from about 1.14 centimeters 
(0.45 inches) at the smaller end of the spacer 54 to a radial thickness 
~f about 2.8 centimeters (1.1 inches) at the larger end of the spacer 54. 

A disposable absorbent article 20 sized to fit the aforementioned 
range of wearers may be made having a topsheet 22 with a longitudinal 
dimension of about 43.8 centimeters (17 .25 inches) and a backsheet 24 
having a longitudinal dimension of about 46.4 centimeters (18.25 inches). 
As illustrated in Figure 3. the difference in longitudinal dimension 
between the tops~eet 22 and the backsheet 24 foreshortens the topsheet 22 
relative to the backsheet 24 creating a void space 52 therebetween. even 
when a core 26 is interposed between the topsheet 22 and the backsheet 
24. The topsheet 22 and backsheet 24 according to the present invention 
have a transverse dimension, at the crotch, of about 15.9 centimeters 
(6.25 inches) and about 21.3 centimeters (8.4 inches) respectively. 

The elements of the disposable absorbent article 20 may be assembled 
in any variety of configurations well known to one skilled in the art. 
Preferred configurations are described in co11111only assigned U.S. Patent 
3,860,003 issued January 14, 1975 to Buell, and the aforementioned 
co111J1only assigned U.S. Patent 4,909,803 issued March 20, 1990 to Aziz et 
al., which patents are incorporated herein by reference for the purpose 
of dhclosing well known and preferred disposable absorbent article 20 

configurations. In an even more preferred embodiment the configuration 
of the disposable absorbent article 20 conforms to the teachings of U.S. 
Patent Application Serial No. 07/715,lSz*filed June 13, 1991 in the name 
of Buell et al. 

Examining the components of the disposable absorbent article 20 in 
more detail, the topsheet 22 and backsheet 24 are generally coextensive 
(*Equivalent to W<r92-22273. published 23 December 1992.) 
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and at least partially peripherally joined together as noted above. As 
used herein the term "join• refers to the condition where a first member 
or component is affixed or connected to a second member or component, 
either direct 1 y, or indirect 1 y where the first member or component is 

affixed or connected to an intermediate member or component which in turn 
is affixed or connected to the second member or component. The associ­
ation between the first member or component and the second member or 
component is intended to remain for the life of the disposable absorbent 
article 20. 

The topsheet 22 and bad:sheet 24 may be joined by any means well 
known in the art, such as adhesive bonding or heat sealing. A 
particularly preferred method of joining the topsheet 22 and backsheet 24 
is using hot-melt adhesive such as manufactured by Century Adhesives, 
Inc. of Co1umbus, Ohio and marketed as Century 5227 or HL12SS adhesive 
sold by the H. 8. Fuller Company of St. Paul, Minnesota. In a 
particularly preferred embodiment, adhesive joining is accomplished by 
longitudinally oriented adhesive bands. 

As used herein the •core • refers to any component of the disposable 
absorbent article 20 used for absorbing and retaining body exudates. The 
absorbent core 26 may have opposed major faces and may, if desired, be 
encased by one or more layers of tissue (not shown), or may be coated 
with a release agent to reduce friction against the fecal material. 

The tissue layer, if present. improves the tensile strength of the 
absorbent core 26 and reduces its tendency to split or clump when wetted. 
The tissue layer may further improve transverse wicking of fluids and 
more evenly distribute absorbed liquids throughout the absorbent care 26. 
A tissue layer having a basis weight of approximately 16 grams per square 
meter {10 pounds per 3, 000 square feet) and an air permeability of . 
approximately 30 cubic meters per minute ~er square meter (100 cubic feet 
per minute per square foot) and a differential pressure of 13 millimeters 
of water (0.5 inch of water) has been found to work well. Alternatively, 
the topsheet 22 may separately or also wrap around the core 26. 

The absorbent core 26 may be made from a variety of co11111only used 
materials such as comminuted wood pulp, typically .referred to as air 
felt. If desired, the absorbent core 26 may further contain absorbent 

Th1it~1111ii11r11rr1i1~r 
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gelling materials as is conrnonly used in the art. In particular, the 
absorbent core 26 may be made in accordance with the teachings of 
co111nonly assigned U.S. Patent 4,610,678 issued September 9, 1986 to 
Weisman et al., which patent 1s incorporated herein by reference for the 
purpose of showing how to make an absorbent core 26 suitable for use with 
the present invention. Absorbent gelling materials made in accordance 
with convnonly assigned U.S. Patent Re. 32,649 issued April 19, 1988 to 
Brandt et al. have been found suitable for use in a disposable absorbent 
artic1e 20 according to the present invention. 

If desired, in a particularly preferred embodiment the lower layer 
26L of the absorbent core 26 may have discrete storage and acquisition 
zones. The storage zone has a higher average density and higher average 
basis weight than the acquisition zone, so that the acquisition zone may 
effectively and efficiently acquire rapidly discharged liquids and 
transport the same to the storage zone for long term containment. Such a 
lower layer 26L may be made in accordance with the teachings of conrnonly 
assigned U.S. Patent 4,834,735 issued Hay 30, 1989 to Alemany et al., 
which patent is incorporated h_erein by reference for the purpose of 
showing how to make a particularly preferred lower layer 26l of the core 
26. One suitable core 26 material is a fibrous absorbent gelling 
material such as is sold under the tradename Fibersorb by the Atlantic 
Richfield Company of Los Angeles, California. 

As illustrated in Figure 4, the absorbent core 26 may comprise two 
separate layers, an upper layer 26U which is joined to the underside of 
the topsheet 22 and a lower layer 26L which is joined to the upper side 
of the backsheet 24. The absorbent core 26 has longitudinal and 
transYerse dimensions generally less than those of the topsheet 22 and 
the backsheet 24. The lower layer 26l of the absorbent core 26 may be 
made of a variety of sizes and shapes, such as rectangular or hourglass. 
The upper layer 26U of the core 26 generally matches the shape of the 
rear portion 42 of the topsheet 22. Of course, a single layer core 26, 
as is well known in the art may be utilized. 

The upper and lower layers 26U and.26L of the core 26 may be adhe­
sively joined to the topsheet 22 and backsheet 24, respectively,· or 
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joined thereto by any attachment means well known in the art. 
Particularly preferred attachment means are adhesive spirals and 
longitudinal and transverse bands of adhesive. Particularly preferred 
types of adhesive are manufactured by Century Adhesives, Inc. of 
Columbus, Ohio as Century 5227, Hl·l258 Adhesive sold by the H. 8. Fuller 
Company of St. Paul, Minnesota and XP0-9-035 adhesive manufactured by the 
Minnesota Mining and Manufacturing Company of St. Paul, Minnesota. 

Preferably, the lower layer 26L of the core 26 extends the entire 
longitudinal dimension of the disposable absorbent article 20 between the 
front waist margin 32 and the rear waist margin 34, but does not intrude 
into either the front waist margin 32 or the rear waist margin 34. The 
upper layer 26U of the core 26 need only be present in the rear portion 
42 of the disposable absorbent article 20." 

One opposed face of the lower layer 26L of the core 26 is oriented 
towards the upper core 26 layer and the underside of the topsheet 22. 
The other opposed face of the lower layer 26L of the core 26 is oriented 
towards the backsheet 24, and preferably is in contacting relationship 
therewith. Hore preferably, the lower layer 26L of the absorbent core 26 
is adhesively joined to the backsheet 24. 

The upper layer 26U of the core 26 insulates the wearer from the 
impression and applied pressures of the spacer 54,· discussed below, which 
occur when the wearer is sitting while wearing the disposable absorbent 
article 20. For this reason, the upper layer 26U of the core 26 should 
be present in at least the rear portion 42 of the disposable absorbent 
article 20 and particularly, but only present between the rear waist ~and 
and the aperture 46. It is not necessary that the upper layer 26U of the 
core 26 be present in the front portion 40 of the disposable absorbent 
article 20, because in a preferred embodiment the core 26 has sufficient 
absorptive capacity without requiring an upper layer 26U of the core 26 
in the front portion 40 of the disposable absorbent article 20. 

Preferably, the exposed faces of the upper layer 26U and the lower 
layer 26L (those faces not attached to the topsheet 22 or the backsheet 
24 respectively) are well defined and do not intrude into the void space 
52. Intrusion of a significant quantity of loose fibers. into the ~aid 
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space 52 from the core 26 could interrupt (if not block) the transport of 
fecal material in the longitudinal direction, and prevent the isolation 
of such fecal material from the skin of the wearer. 

Referring back to figure 2, the •topsheet• refers to any liquid 
pervious facing of the disposable absorbent article 20 which contacts the 
skin of the wearer while the disposable absorbent article 20 is worn and 
prevents substantial contact of the core 26 with the skin of the wearer. 
The topsheet 22 is preferably compliant, tactilely pleasant and non­
; rri tat i ng to the sic.in of the wearer. Preferably the topsheet 22 is 

treated to be hydrophilic, to more readi1y transport body exudates to the 
core 26. 

A suitable topsheet 22 may be manufactured from materials such as 
porous foams, apertured plastic Hlms, natural fibers (e.g. wood fibers 
or cotton fibers), synthetic fibers (e.g. polyester or polypropylene 
fibers) or a combination of the foregoing. A particularly preferred 
topsheet 22 comprises polypropylene fibers having a denier of about 2.2 
and a length of about 15.9 millimeters (0.62 inches). The topsheet 22 
may be manufactured according to a number of techniques and may be woven, 
nonwoven, spunbonded, carded, etc. 

A particularly preferred topsheet 22 is carded and thermally bonded 
ana has a weight of about 18 to about 25 grams per square meter, a 
minimum dry tensile strength of about 400 grams per centimeter taken in 
the machine direction and a minimum wet tensile strength of at least 
about 55 grams per square centimeter taken in the cross machine 
direction. A suitable topsheet 22 is marketed by Veratec, Inc., Division 
of International Paper Company of Walpole, Massachusetts under the 
designation P-8. 

Preferably, the topsheet 22 has an elastic panel 48 intermediate the 
transverse axis and the rear waist margin 34. The elastic panel 48 
maintains the topsheet 22 close to the wearer, helping to maintain 
registration of the aperture 46 with the anal opening. The elastic panel 
48 may be incorporated according to the teachings of commonly assigned 
U.S. Patent 5,032, 120 issued July 16, 1991 to Freeland et al.,. which 
patent is incorporated herein by reference for th~ purpose of showing how 
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to make material suitable for the elastic panel 48 and incorporate the 
elastic panel 48 into the topsheet 22. 

If present, the elastic panel 48 is preferably transversely centered 
on the longitudinal axis, and may transversely extend between the entire 
longitudinal side margins of the disposable absorbent article 20 or may 
only be about 3.8 to about 4.5 centimeters (1.5 to 1.8 inches) in width. 
The elastic panel 48 may longitudinally extend from the rear waist margin 
34 to the aperture 46. The elastic panel 48 is preferably about 1.3 
centimeters (O.S inches) in longitudinal dimension in an unstretched 
condition, and may be extended about 300 percent to a longitudinal 
dimension of about 5.1 centimeters (2.0 inches) when incorporated into 
the topsheet 22. 

The material comprising the elastic panel 48 should extend about 200 
percent under about 6 to about 8 grams of applied loading per 0.03 
millimeters (0.001 inches) of thickness per unit centimeter (0.4 inches) 
of width. A particularly preferred elastic panel 48 may be made 
according to the teachings of conmonly assigned U.S. Patent 5,037 ,416 
issued August 6, 1991 to Allen et al., which patent is incorporated 
herein by reference for the purpose of illustrating a particularly 
preferred material of construction for the elastic panel 48. 

'\ 

The pervious topsheet 22 further comprises an aperture 46 centered 
on the longitudinal axis LL. The aperture 46 may be of any shape desired 
with a suitable shape being an oval having a longitudinal dimension of 
about 5.1 centimeters (2.0 inches) and a transverse dimension of about 
3.8 centimeters (1.S inches). The rearwardmost edge of the aperture 46 
is disposed at least about 15.2 centimeters (6.0 inches), and preferably 
about 17.8 centimeters (7.0 inches) to about 21.6 centimeters {8.5 
inches) from the rear edge of the disposable absorbent article 20 while 
;t is worn. Alternatively-, the aperture 46 may be circular, hav ··1 a 
dimension of about 4.13 centimeters {1.625 inches), and centered .out 
22.38 centimeters {8.813 inches) from the rear waist margin 34. 
Alternatively, the aperture 46 may be sized, shaped, and registered to 
match the inside of the spacer 54 according to the present invention. 

The-aperture 46 provides a passageway for the communication of fecal 
material from the anal opening through the topsheet 22 into the void 
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space 52. Preferably absorbent gelling materials are not registered with 
the aperture 46, so that gell-blocking does not occur when large volume 
urine loading occurs. Gell-blocking may cause the lower layer 26l to 
block the void space 52 and interrupt the transport of fecal material 
towards the rear waist margin 34. 

The backsheet 24 is impervious to fluids, such as urine, and 
prevents fluids absorbed by and contained in the absorbent core 26 from 
wetting undergarments, clothing and bedding. As used herein the 
•back.sheet• refers to any barrier disposed outwardly of the core 26 as 
the disposable absorbent article 20 is worn and which contains absorbed 
1 iQuids within the disposable absorbent article 20. Preferably the 
back.sheet 24 is flexible, compliant and readily conforms to the general 
shape and contour of the wearer's body. 

The back.sheet 24 may be a polyolefinic film, such as polyethylene; 
having a thickness of about 0.01 millimeters to about 0.051 millimeters 
{O.OOOS to 0.002 inches). If desired, the back.sheet 24 may be embossed 
or matte finished to provide a cloth·like appearance or provided with 
passages to permit vapor escape. A suitable back.sheet 24 can be made 
from a blend of about 45 to 90 percent linear low density polyethylene 
and about 10 to SS percent polypropylene. Exemplary backsheet 24 films 
are sold by Tredegar Industr;es, Inc. of Terre Haute, Indiana under the 
desi9nat;on RR8220 blend for blown fi1ms and RRS475 blend for cast films. 

As noted above and with reference back to figure 1, the spacer 54 
comprises two transversely oriented springs. The springs have mutually 
different spring rates. The spacer 54 is intended to be used so that the 
transversely oriented spring disposed towards the rear waist margin 34 
whent:he spacer 54 is incorporated into a disposable absorbent article 20 
has a greater spring rate than the transversely oriented spring disposed 
towards the front waist margin 32. However, it is to be recognized that 
prophetically a disposable absorbent article 20 may be const.ructed and 
arranged so that a spacer 54 having dual transversely oriented springs 
with mutually different spring rates may be employed with the spring 
having the greater spring rate disposed towards the front waist margin 
32. 
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As used herein, the term •spring rate• refers to the amount of force 
necessary to apply to the spring to obtain a unit deflection in a 

particular direction. Conceptually the spring rate may also be thought 

of as the amount of deflection the spring assumes in response to the 

application of a unit force fo a particular direction. It is to be 

recognized that the deflection of the spacer 54 must be locally measured 

at or near the application of the force, because different portions of 
the spacer 54 will undergo different deflections, due to the two spring 
rates incorporated into the spacer 54. However, in a spacer 54 according 
to the present invention, different portions of the spacer 54 will 
undergo different deflections, which deflections are unequal to those 
which could occur if only one spring rate was present in the spacer 54. 

The dual spring rates within the spacer 54 may be provided by having 

a spacer 54 with two radii of curvature, a smaller radius of curvature 
longitudinally disposed towards one end of the spacer 54 and a 1 arger 

radius of curvature longitudinally towards the other end of the spacer 
54. Generally, the longitudinal end of the spacer 54 having the larger 

radius of curvature will have a greater spring rate, due to the larger 
transversely oriented span 56 located at this end of the spacer 54. 
Conversely, the end of the spacer 54 having the smaller radius of 

... 
curvature wi 11 have a 1 esser spring rate due to the greater 
long;tudinally oriented span 58 found at this end of the spacer 54 and 
connecting th;s end of the spacer 54 to the opposite end. 

Without being bound by any theory, the springs incorporated into the 
embodiment of the spacer 54 described herein are based upon the principle 

that a Hnear member, including both rectilinear and relatively short 
curvil; near executions of 1 i near members, may have a very high spring 
·rate {in compression) ~long the le .. ._:th of such members. However, the 
same members will have ~uch lesse- ~~ring rate in a direction generally 
orthogonal the length of such membe~~-

As noted above, it is generall. :-eferred that when the spacer 54 is 
focorporated into a disposable abswroent arHcle 20, the spacer 54 is 
longitudinally disposed so that the end having the small radius of 
curvature and the greater longitudinal span 58 is oriented towards the 
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front waist margin 32 and the end having the larger radius of curvature 
and the greater transverse span S6 is oriented towards the rear waist 
margin 34. This arrangement provides for comfortably acconvnodating the 
th;ghs of the wearer, due to the smaller transverse span 56 at the end of 
the spacer 54 having the smaller radius of curvature. 

l t is generally preferred that the spacer 54 se 1 ected for 
incorporation into the disposable absorbent article 20 be a closed 
figure, so that undesired total col lapse does not occur or that an 
excessively wide spacer 54 is not necessary to prevent undesired total 
collapse from occurring. It is to be recognized that a spacer 54 may 
form a nearly closed figure. or a figure which has a relatively minor 
interruption in its circumference and particularly, an interruption which 
closes upon the application of transverse forces and still the spacer 54 
be suitable for use with the claimed invention by performing the same 
invention, in the same way, to achieve the same result. 

The radius of curvature of any particular sector of the spacer 54 is 
determined as follows: the center of curvature of any arc is found using 
known mathematical means, such as the intersection of the perpendicular 
bisectors of two chords. The radius is measured from this center to the 
midpoint of the spacer 54 which is radially halfway between the inner and .. 
outer surfaces of the spacer 54. The radius of curvature may change 
continuously or remain constant throughout any azimuthal position of the 
spacer 54. Of course, it is to be recognized that the spacer 54 may have 
at least two centers of curvature. It is to be recognized that a spacer 
54 having sharp corners and vertices instead of curvilinear transitions 
57 between the transverse and longitudinal spans 56 and 58 oriented in 
the longitudinal and transverse dimensions may be utilized as well. 

The spacer 54 described herein has severa 1 radii of curvature. · 
Typically, some of these radii are oriented concave towards the center of 
the spacer 54 and others are oriented convex towards the center of the 
spacer 54. The "larger" and •smaller• radii of curvature refer to the 
greater and lesser radii of the spacer 54 coincident the longitudinal 
axis LL, respectively. 

The Urger radius of curvature of the spacer 54 is preferably 
greater than or equal to about 3. 6 centimeters ( l. 4 inches) , for the 
embodiment described herein. The smaller radius of curvature of the 
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spacer 54 is preferably less than or equal to about 1.5 centimeters (0.6 
inches) for the embod;ment described herein. The radii of curvature may 
vary about ± 20 percent from those described herein, and still be 
suitable for the embodiment described herein. Generally, as the wearer 
becomes heavier, a spacer 54 having a stiffer transverse span 56 and 
hence a greater transverse spring rate is preferred, so that more 
resistance to transverse deflection is provided. 

A spacer 54 having the aforementioned radii of curvature and made of 
th~ high internal phase emulsion foam described below, may have a 
constant Z-direction thickness of about 0.64 centimeters to about 1.9 
centimeters (0.25 to 0.75 inche5) and is preferably about 1.27 
centimeters (0.5 inches) in the Z-direction for the embodiment described 
herein. Generally, as the spacer 54 becomes thicker in the Z-direction, 
isolation performance improves, at the expense of comfort. 

The disc1osed spacer 54 may be used alone, or stacked in conjunction 
with any other desired spacer, to provide a minimum Z-direction free 
space of at least about 0.64 centimeters (0.25 inches) between the lower 
layer 26l and the upper layer 26U of the core 26, taking into account any 
sagging or festoon;ng of the upper layer 26U and any intrus;on of loose 
fibers from the core' 26 into this space. It is important this minimum 
sptce between the upper and lower layers 26U and 26l is maintained under 
the loading of the wearer's weight while the wearer is sitting. The 
spacer 54 may be wrapped with a nonwoven fabric to reduce breakage or 
crack;ng of the spacer 54 and improve adhesive joining to other 
components. 

The spacer 54 may be made of any material rigid enough to support 
the weight of the wearer and retain the aforementioned minimum clearance 
between the upper 1ayer 26U and the lower layer 26l, but yet not provide 
enough resistance to compression to allow significant red marking of the 
skin to occur. A spacer 54 having approximately 10 percent compression 
under a Z-direction compressive pressure of about 1,400 kilograms per 
square meter (2 pounds per square inch) and which exhibits at least a 90 
percent recovery has been found to work well. 

The spacer 54 may be made of any foam type material, with open cell 
foams being preferred over closed cell foams. This preference is because 

Th· 
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open cell foams generally m;nimize occurrences of red marking on the skin 
of the wearer. 

Suitable materhls for the spacer 54 include high internal phase 
emulsion foam absorbent materials. High internal phase emulsion foam 
absorbent materials may be made in accordance with the teachings of 
commonly assigned patent application Serial No. 07/743,947~ Issue Batch 
No. U40, filed August 12, 1991 in the names of OesHarais et al., which 
patent application is incorporated herein by reference for the purpose of 
illustrating one suitable material for constructing a spacer 54 according 
to the present invention. 

High internal phase emulsion foam absorbent material spacers 54 
provide the advantages of high compressive resistance and breathability 
to reduce red marking. Furthermore, high internal phase emulsion foam 
absorbent materials are very absorbent, adding to the total capacity of 
the disposable absorbent article 20 and minimizing urine leakage. 

However, high internal phase emulsion foam materials have certain 
disadvantages when used to construct the spacer 54. For example, certain 
of these materhls may not readily bend along the major axis, making it 
difficult for the disposable absorbent article 20 to conform to the shape 
of the buttocks of the wearer. further, these materials may be hard to 
macKine or otherwise provide in the desired configuration and can be 
difficult to adhere to other components of the disposab1 e absorbent 
article 20. 

A rubber spacer 54 may a 1 so be ut 11 i zed. If rubber spacer 54 is 
selected, suitable cross linked natural foam rubber sold by the Fulflex 
Company of Bristol, Rhode Island, under the designation XNRF has been 
found STJitable. 

A rubber spacer 54 provides the advantage of being very flexible 
along the longitudinal axis LL of the spacer 54. However, a rubber 
spacer 54 has the disadvantages of being neither breathable nor 
absorbent, and is often too compressible. 

If desired, cross-1 inked polyethylene foams may be utilized for the 
spacer 54. Suitable foams are sold by the Voltek Company, a division of 
Sekisui of Lawrence, Massachusetts as Type S foam. These foams provide 
the advantages of being inexpensive and easy to mold or otherwise machine 
(*Equivalent to US-A-5149720, published 22 September 1992.) 
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to the desired configuration. However, these foams prov;de the disadvan­
tages of not being breathable and are also often betng too 
incompressible. 

It will be apparent to one skilled in the art that several other 
materials are suitab.le for making the spacer 54 according to the present 
invention. For example, fast acting fluid stable aggregates as disclosed 
in commonly assigned U.S. patent application 07/705,451~ Issue Batch No. 
T39, filed May 24, 1991 in the names of Roe et al., or twisted, 
chemically stiffened cellulosic fibers as disclosed in commonly assigned 
U.S. Patent 4,898,642 issued February 6, 1990 to Moore et al., are 
feasible, which patent application and patent are incorporated herein ·by 
reference for the purpose of disclosing alternathe materials suitable 
for constructing spacer 54 according to the present invention. 
Prophet i ca 11 y, the spacer 54 according to the present invention may be 
made of the aforementioned Fibersorb brand material sold by the Atlantic 
Richfield Company. 

Prophetically, there are several feasible ways to incorporate dual 
spring rates into the spacer 54, in addition to those noted above. For 
example, a spacer 54 which 1s synmetric about both its longitudinal and 
transverse axes LL and TT may be ut11tzed but have different spring rates 
due~to different radial thicknesses at different portions of the spacer 
54, which thicknesses changes the function of the longitudina1 position 
of the spacer 54. Alternatively, a spacer 54 symmetric about both the 
longitudinal and transverse axes LL and TT may have dual spring rates by 
having different thicknesses in the Z-direction. For example, the spacer 
54 may monotonically taper in Z-direct1on thickness as a function of 
positi1'11 along the longitudinal axis LL. 

Similarly, a spacer 54 S)'tlllletric about both the longitudinal and . 
transverse axes LL and TT may be made of bicomponent materials, utilizing 
stiffer materials or reinforcing members in that portion of the spacer 54 
desired to have the greater transverse spring rate. 

Yet another manner in which the dual spring rates may be 
incorporated into the spacer 54 is to provide different degrees of 
attachment of ~he spacer 54· to the other components, such as the topsheet 
22, backsheet 24, or core 26 along various longitudinal positions of the 
(*Equivalent to W0-91-15362, published on 17 October 1991.) 
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spacer 54. For example, the portion of the spacer disposed towards the 
rear waist marg;n 34 may be firmly affixed to another component, such as 
the core 26 which provides transverse rigidity. The port ion of the 
spacer 54 disposed towards the front waist marg;n 32 may be dhconnected 
from or hingedly connected to the other components, allowing the front 
portion of the spacer to transversely articulate with very large 
deflection in response to a unit force. Such a spacer 54 need not be a 
closed figure, but may merely have one or more longitudinal spans 58. 

ln yet another embodiment, the spacer 54 may be bifurcated along the 
longitudinal axis LL. The end of the spacer 54 disposed towards the 
front waist margin 32 has a transverse span 56 on each side of the 
longitudinal axis LL, which transverse span 56 does not touch the 
synmetrically opposite transverse span 56 on the other side of the 
longitudinal axis ll. Similarly, the end of the spacer 54 disposed 
towards the rear waist margin 34 has a transverse span 56 on each side of 
the longitudinal axis LL, but which does not touch the sy11111etrically 
opposite transverse span 56 on the opposite side of the longitudinal axis 
LL. 

The discontinuity between the transverse spans 56 oriented towards 
the rear waist margin 34 ts su11er than (having a lesser transverse 
dimension) than the discontinuity between the transverse spans 56 
oriented towards the front wa;st margin 3Z. This difference in 
discontinuities allows for greater transverse deflection in response to 
un;t force (and hence lesser spring rate) of the end of the spacer 54 
disposed towards the front waist margin 3Z than the end of the spacer 54 
disposed towards the rear waist margin 34. This difference in transverse 
deflection (and hence spring rates) occurs because once the lesser 
transverse discontinuity between the transverse spans 56 oriented towards 
the rear waist margin 34 is taken up by the deflection of each transverse 
span 56 towards the other, this end of the spacer 54 becomes very rigid 
and approximates a closed figure. 

Converselyt the transverse spans 56 oriented towards the front waist 
margin 32 have not yet deflected sufficiently to take up the entire 
transverse discontinuity between the opposing transverse spans 56,· and 
deflection may continue in response to the same unit force. Thus, a 
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difference in spring rates between the ends of the spacer 54 ts realtzed, 
because deflection at the end of the spacer 54 oriented towards the rear 
waist margin 34 is dramatically decreased 1n response to unit force after 
that end of the spacer 54 has been transversely deflected a certain 
distance. 

In yet another alternative, a spacer 54 according to the present 
invention may have three or more different spring rates rather than only 
two spring rates as discussed above. The advantage of incorporating 
three or more spring rates into the spacer 54 is the portion 57 of the 
spacer 54 longitudinally intermediate the transverse and longitudinal 
spans 56 and 58 discussed above and having a spring rate which is between 
the spring rates of the transverse and longitudinal spans 56 and 58 
discussed above provides for transition between such transverse and 
longitudinal spans 56 and SB and for controlled transverse collapse of 
the spacer 54. 

The spacer 54 may be modified to accommodate the curvature of the 
buttocks of the wearer. For example, the spacer 54 may be transversely 
slit or otherwise provided with transversely oriented score lines on the 
tension side of the neutral axis of the spacer 54. The tension >1c~ of 
the spacer 54 is dictated by the curvature of the spacer 54 ar~Jna the 
buttocks of the wearer and is the side of the spacer 54 facing the 
backsheet 24. This arrangement allows the spacer 54 to curve c ng its 
1ong;tudina1 dimension and to more readily and accurately conform to the 
buttocks of the wearer. This arrangement may also make the disposable 
absorbent article 20 easier to fold for packaging and shipment. 

Of course, it will be apparent to one skilled in the art that 
seveNl of the aforementioned means for providing dual spring rates may 
be combined into a spacer 54 having multiple radii of curvature, multiple 
radial thicknesses, multiple Z-direction dimensions, bicomponent 
materials, and multiple "'rientations of longitudinally and transversely 
oriented spans 56 and ~ lnd discontinuities. Similarly, such means for 
providing dual spring rL :s may be utilized with a spacer 54 which is not 
symmetric about its transverse axis TT. It will be apparent that several 
other modifications and variants may be made by one skilled in the- art. 

35 · All are within the scope and intent of the appended claims. 
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CLADIS: 

1. A spacer for use in a disposable absorbent article, said spacer 
being symmetric about a longitudinal axis and comprising two springs 
having a resistance to deflection in a direction generally 
orthogonal to said longitudinal axis, each said spring having a 

5 spring rate in.said direction which is unequal to the spring rate of 
said other spring. 

2. A spacer for use in a disposable absorbent article, said spacer 
having a longitudinal axis and being synmetric thereabout, said 

10 spacer comprising: 
two radii of curvature defining generally coplanar arcs and a 

generally closed figure, one said radius of curvature being 
greater than the other said raqius of curvature. 

15 3. A spacer according to Claims 1 and 2 characterized in that the shape 
of said spacer comprises a generally closed figure. 

4. A spacer according to Claims 1, 2 and 3 having different radial 
thicknesses,,Z-direction thicknesses, or transverse discontinuities, 

20 and 
preferably further comprising transversely oriented slits. 

5. A disposable absorbent article having a front waist margin, a rear 
.-aist margin, and a longitudinal axis, said disposable absorbent 

25 article comprising: 
a liquid impervious backsheet; 
a liquid pervious topsheet at least partially peripherally joined to 

said backsheet to form a void space intermediate said topsheet 
and said backsheet for receiving fecal materi.al, said topsheet 

30 - having an aperture for communicating fecal material to the void 
space; 

an absorbent core intermediate said topsheet and said backsheet; and 

\ \11111\ \\\I\\ Ill\\ \\1\1 \\ \ll\ 
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a spacer joined to at least one of said topsheet, said backsheet and 
said core, said spacer being generally synrnetric about said 
longitudinal axis and registered with said aperture, said 
spacer comprising two springs, each spring having a different 
spring rate in a direction generally orthogonal said 
longitudinal axis, said spring oriented towards said rear waist 
margin having a greater spring rate than said spring oriented 
towards said front waist margin. 

10 6. A disposable absorbent article having a front waist margin, a rear 

15 

waist margin, and a longitudinal axis, said disposable absorbent 
article comprising: 
a liquid impervious backsheet; 
a liquid pervious topsheet at least partially peripherally joined to 

said backsheet to form a void space intermediate said topsheet 
and said backsheet for receiving fecal material, said topsheet 
having an aperture for communicating fecal material to the void 
space; 

an absorbent core intermediate said topsheet and said backsheet; and 
20 a spacer joined to one of said topsheet, said backsheet and said 

core, said spacer being generally synrnetric about said 
longitudinal axis and registered with said aperture, the shape 
of said spacer defining two transverse spans, a larger 
transverse span and a smaller transverse span, said spacer 

25 being or;ented so that said larger transverse span is disposed 
towards said rear waist margin and said smaller transverse span 
is disposed towards said front waist margin. 

7. A disposable absorbent article according to Claims S and 6 
30 cnaracterized in that said core comprises an upper layer joined to 

said topsheet and a lower layer joined to said backsheet, and said 
spacer is joined to one of said upper layer and said lower layer in 

I 1\\1\\I 11\ll\ l\\)I \Ill) II I'll 
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a disposition intermediate said upper layer and said lower layer, 
and 
preferably said upper layer and said lower layer have a space there­

bet~een of at least 0.6 centimeters when said spacer is under a 
5 pressure of 1,400 kilograms per square meter. 

8. A disposable absorbent article according to Claim 5, 6 and 7 
characterized in that said spacer is selected from the group 
consisting of foam, rubber, twisted cellulosic fibers, and fluid 

10 stable aggregates, and 

15 

20 

preferably said spacer comprises high internal phase emulsion foam. 

9. A disposable absorbent article according to Claims S, 6, 7 and 8 
characterized in that said topsheet is elastically extensible.' 

10. A disposable absorbent article according to Claims 5, 6, 1 and 8 
characterized in that said spacer further comprises transversely 
oriented slits. 
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