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DISPOSABLE ABSORBENT ARTICLE 
HAVING CORE SPACERS 

FIELD OF THE INVENTION 

PCT/US92/10870 

The present invention relates to disposable absorbent 

articles, particularly to disposable absorbent articles such 

as diapers which collect and retain fecal material~ and more 

particularly to dhposable absorbent artkles having selec­

tively disposed spacers which a.1 low for containment and 

isolation of fecal material. 
BACKGROUND OF THE INVENTION 

Oisposab 1 e absorbent art i c 1 es, such _as baby diapers and 
adult incontinence products are wel1 known in the art. 

These articles represent consumer products which address the 

consumers' demand for products· which increases the conven­

ience· of everyday living. In particular, it has long been 

desired to provide disposable absorbent art kl es whkh are 

easily removed from the· wearer when soiled and minimize 

cleaning of the wearer after removal. A partkularly 

desired feature.of such a disposable absorbent article is to 

minimize cleaning of fecal material which is present on the 
wearer's skin after the soiled disposable absorbent article 

is removed. 

One particular attempt to improve clean fog of fecal 

material from the skin of the wearer is to provide a void 
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space in the disposable absorbent article to recehe the 

fecal material and isolate it from the skin of the wearer. 

Typically, the void space is intermediate the topsheet which 

contacts the skin of the wearer and the core which absorbs 

fluid excretions, such .as urine. In this arrangement, the 

topsheet has an aperture or other passageway which comuni­

cates the fecal material to the void space. 
For example,· U.S. Patent 4,662,877 issued May 5, 1987 

to Williams discloses a diaper having a urine impervious 

facing sheet with an aperture which allows waste materials 

to pass through the facing sheet into the absorbent portion 

of the diaper. The void space in the Williams diaper is 

formed by a convex upwardly shaped core. 
Another manner in which a void space may be formed is 

by removing material from the core to provide a cavity. For 

example, U.S. Patent 2,043,325 issued June 9, 1936 to 

Jackson, Jr. discloses a san·itary pad having a pocket to 

receive eliminated stools. The pocket is formed by the 

removal of loosely packed material from the top layer of the 

absorbent in the pad. This construction is also shown in 

the catamenial napkin art, as illustrated in U.S. Patent 

4,731,065 issued March 15, 1988 to Yamada. Yamada teache~ a 

sanitary napkin having a recess which circumscribes the 

excretory organs and formed by a void space in a flexible 

absorbent element~ 
Another manner in which a void space may be formed is 

by layering a core made of_ constant thickness. For example, 

U.S. Patent 4,560,380 issued December 24, 1985 to Tharel 

teaches .a diaper having a longitudinally oriented and 

centered opening formed by symetrically opposed S-folds. 

The S-folds define three superimposed layers laterally 

extending from the longitudinally centered opening to the 

side margins of the diaper. 
French Patent 2,561,078 published September 20, 1985 in 

the name of Lefebvre and European Patent Application 

" 
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0,355,740 published February 28, 1990 in the name of Enloe 
teach diape_rs having U-shaped members .. defining the void 
space. Particularly, Lefebvre teaches a diaper having an 
air chamber to create the void space and which conforms to 

the buttocks. Enloe teaches a diaper having transversely 
aligned ridges or a U-shaped ·member made of resilient foam 
to inhibit the movement of fecal material. Enloe further 
teaches the resilient foam ridge member-may be straight and 
cross directionally oriented. 

One attempt to improve upon disposable absorbent 
articles having a void space is illustrated in commonly 
assigned U.S. Patent 4,892,536 is.sued January 9, 1990 to 
DesMarais et al. DesMarais et al. teaches a disposable 
absorbent article having a liner and a passageway there­
through. The liner is i'ongitudinally contracted by elastic 
st rarids disposed l ongi tud i na 11 y nof_ladj acent the passageway. 
This arrangement improves the fit of the article, p.articu­
larly the liner, to the wearer. 

Another attempt to improve upon disposable absorbent 
articles having a voi_d space is- fllustrated in commonly 
assigned U.S. Patent 4,990,147 issued February .s, 1991 to 
Freeland. Fr~eland discloses a dispos~ble-absorbent article 
having a·liner_ with a passageway therethrough. The liner is 
entirely or partially composed of elastic panels. The 
elastic panels register the passageway with the anal 
opening, minimizing the size of the passageway necessary to 
communicate fecal material into the void space, so that un­
necessary exposure of the skin to .collected fecal material 
is avoided. 

One attempt to improve upon the teachings of Freeland 
is illustr~ted in commonly assigned U.S. Patent 5,037 ,4~6 
issued August 6, 1991 to Allen et al. Allen et al. dis­
closes a disposable .absorbent article having an. elastically 
extensible topsheet made of a material which can be elon­
gated to conform to the shape of the wearer while 



• 
W093/12748 

5 

10 

15 

20 

25 

30 

35 

-------

PCT/US92/10870 

4 

maintatning very low contact pressure at high elongations. 

This arrangement provides a topsheet which closely conforms 

to the wearer without causing undue discomfort or irrita­

tion. 
One drawback of the prior art teacMngs according to 

Williams, Th.arel, DesMarais et .al., Freeland, and Allen et 

a 1 . is the void space does not remain open during use. 

While the more advanced of these teachings utilize elastic 

components to ensure the void space is created and regi s­

tered with the anal opening, the void space may collapse 

when the wearer is sitting. 

The prior art teachings according to Jackson, Jr. , 

Yamada, Lefebvre, and Enloe teach support members which may 

ho 1 d the void space open. However, these support · members 

teach containment of the fecal material near the passageway. 

Once these disposable absorbent articles are heavily loaded, 

subsequent loadings of fecal material may not be conununi­

cated through the opening but instead. remain jn contact with 

the skin of the wearer. This arrangement does not provide 

easier cleaning of the wearer since the fecal material is 

not isolated in the void space. 

It is an object of this invention to provide a dispos­

able absorbent article which provides for easier clean.jng of 

fecal material from the skin of the wearer.. Particularly, 

it is an object of this inventfon to provide a disposable 

absorbent article which not only conununicates fecal material 

away from the wear~r, but preferably isolates the fecal 

material in a void space. 

SUMMARY OF THE INVENTION 

The present invention comprises a disposable absorbent 

article having a front waist margin, a rear waist margin and 

a longitudinal centerline. The disposable absorbent article 

has a liquid pervious topsheet and a 1 iquid impervious 

backsheet ~t least partially peripherally joined to one 

another to form a voi.d space therebetween for receiving 

• 
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fecal material. An absorbent core is disposed intermediate 
the topsheet and backsheet. 

The topsheet has an aperture for conununkating fecal 
materhl into the void space. · The dhposable absorbent 
artkle further comprhes a means for maintaining the void 
space when the.diaper is loaded by the weight of the wearer, 
so that transport of fecal material away from the aperture 
and towards the rear waist margin is not interrupted. 

The core of the disposable absorbent article may 
comprise an upper layer joined to the topsheet and a lower 
layer joined to the backsheet. The means for maintaining 
the void space provides a Z-direction clearance between the 
upper layer and the lower layer. 

The means for maintaining the void space may comprise 
at least one, preferably at least two, longitudinally 
oriented spacers. One of the two longitudinal_ly oriented 
spacers may be disposed on each side of the longitudinal 
centerline and oriented so that the spacers diverge towards 
the rear waist margin. A central spacer intermediate the 
two outboard spacers parallel and coincident with the 
longitudinal axis may be further provided. 

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

particularly pointing out and distinctly claiming the 
present invention, it is believed the present invention will 
be better understood_ from the following description taken in 
conjunction with the accompanying drawings in which: 

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

Figure 2 is a transverse vertical sectional view taken 
along line 2-2 of Figure l; 

Figure 3 is a transverse vertical sectional v.iew taken 
along line 3-3 of Figure l; 

Figure 4 is a longitudinal vertical sectional view of 
an al~ernative embodiment of a diaper according to 

·. 
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the present invention having no upper core layer; 
and 

Figure 5 is a top plan view of an alternative 

embodiment of the present invention having a trans­

verse spacer between the outboard spacers and in 
front of the aperture. 

DETAILED DESCRIPTION OF THE INVENTION 
--

Referrfog to Figure 1, a "dhposable absorbent article"· 

refers to a garment worn about the body of a wearer which 

collects body exudates •. The dbposable absorbent article 20 

h intended to be. discarded after a single use, and not 

laundered or otherwise restored (although certain components 

may be recycled or composted). 
A preferred dhposable absorbent article 20 accordfog 

to the present invention comprises a diaper to be worn by an 

infant. The dhposable absorbent article 20. comprhes a 

liquid pervious topsheet 22, a liquid impervious backsheet 

24, and an absorbent core 26 intermediate the topsheet 22 

and the backsheet 24. The topsheet 22 and the backsheet 24 

~re at least partblly peripherally joined to ensure the 

core 26 ;s held in the desired pos;tion. The core 26 may 

compris~ two layers,_ an upper layer 26U juxtaposed with the 

topsheet .22 and a · 1 ower layer 26L juxtaposed w;th the 

backsheet 24. A disposable absorbent article 20 according 

to the present invention further comprises spacers 54 and 56 

disposed between the underside of the topsheet 22 and the 

lower layer 26l of the core 26. 
A disposable absorbent article 20 · according to the 

present invention may f_urther comprise e 1 ast i c 1 eg cuffs 

and/or barrier leg cuffs to pr~vent leakage of body exudates 

through the Jeg openings of the disposable absorbent article 

2P while it is worn. A dhposable absorbent article 20 

according to the present invention preferably further 

comprises an elastic waist band to provide for improved fit 

about the wai-st of· the wearer. A disposable absorbent 
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article 20 according to the present invention may further 
comprise adhesive tape fasteners to conveniently secure the 
disposable absorbent article 20 about the waist of ·the 
wearer. For clarity, the elastic leg cuffs, barrier leg 
cuffs, e 1 ast i c waist band and adhesive tape fasteners . are 
omitted from the Figures. 

However, if it is desired to incorporate such com­
ponents into the disposable absorbent article 20, reference 
is made to commonly assigned U.S. Patent 4,081,301 issued 
March 28, 1978 to Buell which.discloses a method and appar­
atus for applying 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 4,816,025 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 h,ow to advantageously incorporate these optional 
features into a disposable absorbent ar~icle 20 according to 
the present invention~ 

Figure 1 illustrates a disposable absorbent article 20 
according to the present invention laid out in a flat state 
having no elastic induced contraction. 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. 
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Jhe front waist margin 32 and rear waist margin 34 are 
those portions of the disposable absorbent article 20 which, 
when worn, encircle the watst of the wearer and are gener­
ally 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 dispos­
able absorbent article 20 periphery which connect the front 
and rear waist margins 32 and 34.. The crotch of the dispos­
able absorbent article 20 is that portion of the disposable 
absorbent article 20 which is disposed between the front 
waist margin 32 and rear waist margin 34 and which, when 
worn, is typically between the legs of the wearer. 

The core 26 of the.disposable absorbent article 20 does 
not extend into the front waist margin 32 or rear waist 
margin 34, so that the topsheet 22 and backsheet 24 may be 
joined and sealed to each other in this area or may be 

.joined and sealed to each other in other areas. Preferably, 
the front and rear waist margins 32 and 34 longitudinally 
extend about five percent of the longitudinal dimension of 
the disposable absorbent article 20 from the edge of the 
disposable absorbent article 20 towards the transverse 
centerline of the disposable absorbent article 20. 

As used herefo, the "longitudinal" dimension, direction 
or axis of the disposable absorbent article 20 is that 
dimension, direction or axis which is aligned front to back 
with respect to the wearer as the disposable absorbent 
article 20 is worn. The "transverse" dimension, direction 
or·axis of the disposable absorbent article 20 is generally 
orthogona 1 the 1 ong i tud i na 1 direction and sideways a 1 i gned 
as the disposa~le a~sorbent article 20 is worn. The trans­
verse axis TI divides the disposable absorbe~t article 20 
into front and rear portions 40 and 42, corresponding . in 
position to the respective front and rear waist margins 32 
and 34. The "Z-direction" is generally orthogonal both the 



W093/12748 ... .. 

5 

10 

15 

20 

25 

30 

35 

PCT/US92/10870 

9 

long;tudinal and transverse directions, and does not He 

within the plane of the disposable absorbent article 20. 
The embodiment described herein is suitable for a 

wearer weighing about 7.3 kilograms to about 12.2 kilograms 

(16 to 27 pounds) and having ischia bones spaced about 3.0 
centimeters to about- 7 .·6 centimeters· (1.2 to 3.0 inches) 

apart. It will be understood. that if the disposable absor­

bent article is intended for use with smaller or larger 

si_zed wearers, including adults, the disposable absorbent 

article wi.11 have to be scaled •ccordingly._ 
A disposable absorbent article 20 sized to fit the 

aforementioned range of wearers may be made having a top­

sheet 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). The difference in longitudinal dimension between 

the topsheet 22 an_d the backsheet 24 foreshortens the 

topsheet 22 relative to the backsheet 24 creating a void 

s·pace 52 therebetween, even when a core 26 is i nterpos~d 

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 centi­

meters (6.25 inches) and about 21.3 centimeters (8.4. in~hes) 
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 conmonly assigned U.S. Patent 3,860,003 issued 

January 14, 1975 to Buell, and the aforementioned commonly 

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 disclosing well known and preferred 

disposable absorbent article 20 configurations. In an even 

more preferred embodiment the configuration of the dispos-

. able absorbent article 20 conforms to the teachings of U.S. 
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Patent Application Serial No. 07/715,152 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 and at least partially peripher­
ally 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 directly, or indirectly where the first 

member or component is affixed or connected to an inter­

mediate member or component which in turn is affixed or 
connected to the second member or component. The associ­
at i o·n 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 backsheet 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 ~4 is using hot-melt adhesive 
such as manufactured by Century Adhesives, Inc. of Columbus, 
Ohio and marketed as Century $227 or HL1258 adhesive sold by 
the H. B. Fuller Company' of St. Paul, Minnesota. In a 
particularly preferred embodiment, adhesive joining is 
accomplished by longitudinally oriented adhesive bands. 

. The absorbent core 26 has long;tudinal and transverse 
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. 

As used herein the "core" refers to any component of 
the disposable absorbent article zo used for absorbing and 
retaining body exudates. The upper layer 26U and the lower 
layer 26L of the absorbent core 26 each have opposed major 

·,, 



. .; W093/12748 

5 

10 

15 

20 

25 

. 30 

. 35 

-------·---·--·---

PCT/US92/10870 

11 

faces and may, if desired, be encased by one or more layers 
of tissue,. plastic, or may be coated with a release agent to 
reduce friction against the fecal material. 

The tissue layer improves the tensile strength of the 
absorbent core 26 and reduces its tendency to split or clump 
when wetted. The· tissue may further improve transverse 
wicking of fluids and more evenly distribute absorbed 
liquids throughout the absorbent core 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 permea­
bility of approximately 30 cubic meters per minute per 

~quare meter (100 cubic feet per minute p~r 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 
conmonly used materials such as conaninuted wood pulp, 
typically referred to as air felt. If desired, the absor­
bent core 26 may further contain absorbent gelling materials 
as is .comonly used in the art. In particular, the absor-

. bent core 26 may be made in accordance .·with the teachings of 
conanonly assigned U.S. Patent 4,610,678 issued September 9, 

1986 to Weis~an et al.; which patent is incorporated herein 
by reference for the purpose of showing how to make an 
absorbent core 26 suitable for use with the present inven­
tion. Absorbent gelling materials made in accordance with 
conanonly assigned U.S. Patent Re. 32,649 issued April 19, 

1988 to Brandt et al. have been found suitable for use in a 
dhposable absorbent article 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 acquisit.ion 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 efflciently acquire rapidly di"scharged 
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liquids and transport the same to the storage zone for long 
tem containment. Such a lower layer 26L may be made in 
accordance with the teachings of commonly assigned U.S. 
Patent 4,834, 735 issued May . 30, 1989 to Alemany et al., 
which patent is incorporated herein by reference for the 
purpose of showing how to make a part i cul arl y preferred 
1 ower ·1 ayer 26L of the core 26. A very 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 2, the core 26 comprises two 
separate layers, the upper layer 26U which is joined to the 
underside of the topsheet 22 and the lower layer 26L which 
is joined to the upper side of the backsheet 24. The upper 
and 1 ower 1 ayers 26U and 26L of the core 26 may be adhe­
sively joined tQ the topsheet 22 and backsheet 24 
respectively by any attachment means well known in the art. 
A particularly preferred attachment means is 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-1258 Adhesive sold by the H. B. 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 absor­
bent 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 waiS'.f, 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 ~f the core 26 
is oriented towards the·upper core 26 layer and the ·under­
side of the top sheet 22. The other opposed face of the 
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lower layer 26L of the core 26 is oriented towards the 
backsheet 24, and preferably is in contacting relationship 
therewith. More preferably, the lower layer 26L of the 
absorbent core 26 is adhesively joined to the·backsheei 24. 

The upper layer 26U of the core 26 insulates the wearer 
from the impression and applied pressures of the spacers, 
discussed below, which occur when the wearer is sitting 
while wearing the disposable absorbent article 20. For this 
rea.son, the upper 1 ayer 26U of the core 26 should be present · 
-in the rear portion 42 of the disposable absorbent article 
20 and particularly, but only present between the rear waist 
band 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 absorp­
tive 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 t~e 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. Intru­
sion of a significant quantity of loose fibers into the void 
space 52 from the core 26 could interr~p~ (if not block) the 
transport of fecal material in the longitudinal direction, 
and prevent the i so 1 at ion of such feca 1 materi a 1 from the 
skin of the wearer. 

· R~ferring back to Figure 1, the 11 topsheet 11 refers to 
any ~iquid 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 ihe 
wearer. The topsheet 22 is preferably compliant, tactilely 
p 1 easant and non-i rri tat i ng to the s_ki n of . the · wearer. 
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Preferably the topsheet 22 is treated·to be hydrophilic, to 
more readily transport body exudates to the core 26. 

A suitable topsheet 22 may be manufactured from·mate­
rials such as porous foams, apertured plastic films, 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 com­
prises 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 and 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 direc­
tion 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 topsh~et 22 has an elastic panel 48 
. intermediate the transverse centerline 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 conanonly 
assigned U.S. Patent 5,032,120 issued July 16, 1991 to 
Freeland et al., which patent is incorporated herein by 
reference for the purpose of showing how to make materi a 1 
suitable for the elastic pan~l ·48 and incorporate the 
elastic panel 48 into the topsheet 22. 

If present, the elastic panel 48 is preferably trans­
versely centered on the longitudinal centerline, and may 

· transversely extend between the entire longitudinal side 
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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 may longitudinally extend from the 

rear waist margin 34 to the aperture 46. The elastic panel 

48 is preferably about 1.3 centimeters (0.5 inches} in 

longitudinal dimension in an unstretched condition., and may 

be extended about 200 percent to a Jongitudinal dimension of 

about 5.1 centimeters (2.0 inches) when incorporated into 

the topsheet 22. Preferably, the elastic panel 48 longi­

tudi.nally extends at least about 300 percent in the longi­

tudinal direction. The material should extend about 200 

percent under about 6 to about 8 grams of app 1 i ed 1 oad i ng 

per 0~03 mil 1 imeters (0.001 inches) of thickness per. unit 

centimeter (0.4 inches) of width. .A particularly preferred 

elasti~ panel 48 may be made according to the teachings of 

commonly 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 perviol!s topsheet 22 ·further comprises an aperture 

46 centered on the longitudinal axis LL. The aperture 46 

may be of any shape desired with a particularly preferred 

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· (1.5 inches). The r:earwardmost edge 

of the ape~ture 46 is disposed at least about 15.2 

centimeters (6.Q inches), and preferably about 17 .8 centi­

meters ·(7 .O inches) from the rear edge of the disposable 

absorbent article 20 while it is worn. The aperture 46 

provides a passageway for the communication of fecal mate­

rial from the anal opening through· the topsheet 22 into the. 

void space 52. Preferab 1 y absorbent ge 11 i ng materi a 1 s . are 

not registered with the aperture 46, so that gell-blocking 

does not occur when large volume urine loading occurs. 
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Gell-blocking may cause the lower layer 26L to block the 
void space 52 and interrupt the transport ~f fecal material 
towards the rear waist margin 34. 

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

The backsheet 24 may be a polyolefinic film, such as 
polyethylene, having a thickness of about 0.01 millimeters 
to about 0.051 millimeters (0.0005 to 0.002 inches). If 
desired, the backsheet 24 may be embosse4 or m~tte finished 
to provide a cloth~like appearance or provided with passages 
to permit vapor escape. A su;table backsheet 24 can be .made 
from a blend of about 45 to 90 percent linear low density 
polyethylene and apout 10 to_ 55 percent polypropylene. 
Exemplary backsheet films are sold by Tredegar Industries, 
Inc. of Terre Haute, Indiana under the designatio1:t_ _ _RR8220 
blend for blown films and RR5475 blend for cast films. 

The spacers 54 and 56 according to the present inve~­

ti on are generally linear elements, having a longitudinal 
dimension substantially greater than the other two dimen­
sions, and are generally longitudinally oriented. As used 
herein, a component is considered to be •1ongitudinal1y• 
oriented if it i s oriented within about ± 450 of the 
longitudinal axis LL As _used herein, a "spacer" is •nY 
component of the disposable disposable absorbent article 20 
which tends .to keep the void space 52 open whiJe the weight 
of the wearer's body is imposed on the topsheet 22. 
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At 1 east two outboard spacers 54 may be used, in 
conjunction with any other desired spacers 54: or 56 to 

provide a minimum free.space of at least about 0.64 centi- · 

meters (0.25 inches) between the lower layer 26L and the 

upper layer 26U of the core 26, taking into account any 
sagging or festooning of the upper layer 26U and any intru-· 

siori_ of loose fib_ers from the core 26 into this space. It 
is i'mportant this minimum space 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 spacers 54 

and 56 m~y be wrapped with a nonwoven fabric to reduce 

breakage or cracking of the ·spacers 54 and 56 and improve 

adhesive joi.ning to other components. 

The.spacers 54 -and 56 may be made of any material rigid 

enough to support the weight of the wearer and retain the 

aforementioned minimum clearance between the upper layer 26U 
and the lower layer 26L, but yet not provide eno.ugh resis­

tance to compression to allow red marking of the skin to 

occur. Generally, as the wearer becomes heavier, spacers 54 
and 56 having a greater transverse dimer:isfon are preferred, 

so that more resistance to compression is provided. Spacers 

having app,roximately 10 .percent compression under a 

compressive pressure of about -1,400 kilograins per square 

meter (2 pounds per square inch) and which exhibit at least 
a 90 percent recovery have been found to work well. 

The spacers 54 and 56 may be made of any foam type 
material, with open cell foams being preferred over closed 
ce 11 foams. This preference is because open ce 11 foams 

generally minimize oc.currences of red marking. 

Su;table materials for the spacers 54 and 56 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 OesMarais et al.,· 
which patent application is incorporated herein by reference 
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for the purpose of illustrating one suitable ·material for 

constructing spacers 54 and 56 according to the present 

invention. 
High internal ph~se emulsion foam absorbent material 

spacers provide the advantages of high compressive 

resistance and breathability to prevent red marking. 

Furthermore, high internal phase emulsion foam absorbent 

materi a 1 s are very absorbent, adding to the tot a 1 capacity 

of the·disposable absorbent article 20 and minimizing urine 

leakage. 
However, high internal phase emulsfon foam materials 

have ceriain. disadvant~ges when used to construct the 

spacers 54 and 56. For· example, certain of these materials 

may not readily bend .along the major axis~ making it diffi-

. cult for the disposable absorbent -rticle 20 to conform to 

the shape of the buttocks of the wearer. Further, these 

materials may be hard to machine or otherwise provide in the 

desired configuration and can be difflcult to adhere to 

other components of the disposable absorbent article 20. 

Rubber spacers 54 and 56 may a 1 so be ut i1 i zed. If 

rubber spacers·54 and 56 are selected, suitable cross linked 

natural foam rubber sold by the Fulflex Company of Bristol, 

Rhode Island, under the designation XNRF has been found 

suitable. 

Rubber spacers 54 and 56 provide the advantage of being 

very flexible al,ong the major axis of the ·spacer. However, 

rubber spacers 54 and 56 have the disadvantages of befog 

neither breathable nor absorbent, and are usually too 

compressible. 
l f desired, cros·s·-1 foked polyethylene foams may be 

utilized for the spacers 54 and 56. ·suitable foams are sold 

by. the Voltek Company,· a dhision of Sekisui of Lawrence, 

Massachusetts as Type S foam. These foams provide the 

advantages of being inexpensive and easy to mold or other­

wise machine to the desired configuration. However, these 
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foams provide the disadvantages of not being breathable and 

being too incompressible. 

It will be apparent to. one skflled in the art that 

several other materials are suitable for making spacers ·54 

and 56 according to the present invention. For example, 

fast acting flu;d stable aggregates as d;sclosed in connnonly 

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 discfosed 

in commonly assigned U.S. Patent 4,898,642 issued February 

6, 1990 to Moore et al., are feasible, which patent appli­

cation and patent are ;ncorporated herein by reference for 

the purpose of d;sclosing alternative mater;als suitable for 

constructing spacers 54 and 56 according to the present 

invention. Alternatively, spacers 54 and 56 according to 

the present invention may be made of the aforementioned 

Fibersorb brand material sold by the Atlantic Richfield 

Compa·ny. 

More particularly, a disposable absorbent article 20 

according to the present invention may comprise two outboard 

spacers 54, one disposed on each side of the longitudinal 

axis LL. The outboard spacers. 54 are generally Hnear~ as 

noted above and longitudinally oriented. More preferably, 

each outboard spacer 54 is oriented at an angle of about 150 

from the longitud;nal axis LL so that an included angle of 

about 300 is formed between the outboard spacers 54. 

The outboard spacers 54 provide a means for maintaining 

a clearance between. the upper layer 26U and the lower layer 

26L ·of the core 26 when a compressive force is applied to 

the disposable absorbent article 20 in the .I-direction. 

Particularly, the outboard spacers 54· are a means for 

mainta;ning the void space 52 when the disposable absorbent 

article 20 is loaded by the weight of the wearer. By 

maintaining this vo-id space 52, fecal material conanunicated 

to the void space 52 through the aperture 46 may be more 
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readily longitudinally transported without blockage, obtura­
tion or occluding of the void space 52. Preferably, the 
fecal material is transported towards the rear waist margin 
34 where the fecal material is isQlated from the skin of the 
wearer and does not pass from the void space 52 back through 

the aperture 46 to the skin of the wearer. 
Preferably the longitudinally oriented outboard spacers 

54 diverge towards the rear waist margin 34 of the dispos­

able absorbent article 20. It is important that any 

obstruction, particularly transversely oriented· components, 

between the outboard spacers 54 is minimized, otherwise 
transport of fecal materi a 1 away from the aperture 46 and 

.towards the rear waist margin 34 of the disposable absorbent 

article 20 may be inhibited, interrupted or otherwise 

diminished. Preferably, the outboard spacers 54 longi­

tudinally extend forward ~o at least about the front ~dge of 
the aperture 46 and longitudinally extend rearwardly of the 

aperture 46 towards the rear waist margin 34 back for a 

distance of several centimeters. 
It is important that the outboard spacers. 54 have a 

. longitudinal extent at· least as great as that of the aper­
ture 46, so ~hat the void space 52 · is fully supported and 

open along the aperture 46. The outboard spacers 54 should 

not longitudinally extend into the rear waist margin 34 or 

transversely extend beyond the boundaries of the core 26, · 

otherwise 1 eakage may occur. Thus, the size and shape of 

the core 26 will influence the included angle. between the 

outboard spacers 54. 
The aspect ratio of the outboard spacers 54 should not 

be· too great. If the outboard spacers 54 are too narrow in · 

the transverse dimension relative to ·the I-direction, the 
outboard spa_cers 54 may fold or collapse under the weight of 

the wearer. Conversely~ the outboard spacers 54 should not 

be too small in the I-direction, otherwise the minimum 
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desired clearance between the upper and lower layers 26U ~nd 

26L may not be sustained. 
Thus, the desired aspect ratio is a trade off between 

having outboard spacers 54 wide enough to support the weight 

of the wearer, and being tall enough to provide the afore­

mentioned minimum clearance between the upper layer 26U and 

the lower layer 26L without being so thin that folding or 

collapse of the spacers may occur. Generally, fecal mate­

ri a 1 tends to · fl ow a 1 ong the edges of the spacers. 

Therefore, a void space 52 having a relatively 1 arge Z­
direction clearance between the. upper layer 26U and the 
1ower ·layer 26L, at the expense, if necessary, of a greater 

transverse dimension is generally preferred. · 
For the· embodiment described herein, high internal 

phase emulsion foam outboard spacers 54 having longitudinal 

dimensions of about 15.2 centimeters (6.0 inches), trans­

verse dimensions of about 1.27 centimeters (0.5 inches) and 

Z-direction. dimensions of about 0.95 centimeters (0.38 

inches) have been found to work well. 
Referring to Figure 2, the outboard spacers 54 are 

preferably attached to the underside of the upper layer 26U 

of the core 26 •. By attaching the outboard .spacers 54 ~o the 
upper layer 26U, the outboard spacers 54 are generally 

closer to the wearer and provide better sustained fit of the 

outboard spacers 54 re 1 at i ve to the aper:ture 46 and hence 
better registry of the aperture 46 with the anal opening. 

If desired, the outboard spacers. 54 may be attached to 

the upper surface of·the lower layer 26L of the core 26, but 

this arrangement presents several d~sadvantages. For 
exa~ple, the backsheet 24 of a disposable absorbent article 

20 according to the present invention (or according to the 
prior art) may move relative to the topsheet 22. If the 
spacers are attached to the backsheet 24, even through the 

lower layer 26L, registry with the aperture 46 and ulti­

mately with the anal opening may not be assured. 



W093/12748 

.;· 

5 

10 

15 

20 

25 

30 

35 

. PCT/US92/10870 

22 

The outboard spacers 54 may be attached to the upper 
layer 26U or lower layer 26L by any means well known in the 
art, preferably adhesive attachment. In a preferred embodi­
ment, the outboard spacers 54 are adhesively attached using 
a band of longitudina1 adhesive between the spacer and the 
upper layer 26U. The aforementfoned XP0-9-035 adheshe made 
by the Minnesota Mining and Manufacturing Company has been 
found to work well for this purpose. 

Referring back to F;gure 1, ;f desired, a disposable 
.abs~rbent article 20 according to the present invention may 
further comprise a central spacer 56. The central spacer 56 
is parallel and coincident the longitudinal centerline and 
disposed in the rear portion 42 of the disposable absorbent 
article 20. The central spacer 56 may have a longitudinal 
di~ens_ion of about_ 5.1 to 10.2 c_entimeters (2 to 4 inches), 
transverse ·and Z-direction dimensions identical to those of 
the outboard spacers 54 and be off set somewhat towards the 
rear waist margin 34 from.the back edge of the aperture 46. 

Referring to Figure 3, the central spacer 56 provides 
the advantage of reducing the amount of fecal material in 
the gluteal groove of the wearer, providing for easier 
cleaning when the soiled disposable absorbent ar~icle 20 is 
removed. Also,_ the central spacer 56 bisects the transverse 
span between the outboard spacers 54, preventing the upper 
layer 26U of the core 26 from sagging or festooning into the 

. void space 52. The central spacer 56 should not have . a 
greater Z-direction dimension than the outboard spacers 54, 
otherwise the disposable absorbent article 20 may be uncom­
fortab 1 e to the wearer or the central. spacer 56 may fo 1 d or 
collapse. 

Several variants of the disposable absorbent arti.cle 2Q 
according to the pr.esent invention are feasible. As illus­
trated in Figure 4 for example, the upper layer 26U of the 
core 26 may be omitted from the rear portion 42 of the 
disposable absorbent article 20, as well as from the front 
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port;on 40 of the dhposable absorbent artJcle 20. This 

arrangement provides the· advantage, particularly for the 

female· wearer, that urine will be rap;dly transmitted 

through the topsheet 22 but provides the disadvantage that 

the spacers 54 and 56 are placed more directly in contact 

.with the buttocks of the wearer, increasing the likelihood 

of red marking. Furthermore, the upper 1 ayer 26U of the 
--· 

core 26 provides transverse stability - preventing the 

outboard spacers· 54 from movfog inwardly relathe to one 

another and not providing support so th.at the anal opening 

is registered with 1;he passageway. 

As illustrated in .Figure 5, a disposable absorbent 

article 20 accord;ng to the present i·nvent;on, and particu-

1 arly according to the variant having no upper layer 26U of 

the core 26_, may have a transversely oriented spacer 58 

intermediate the two outboard spacers 54. The tran~verse 

spacer 58 may be joined to or separate from the outboard 

spacers 54. 
It is, however, important the transversely oriented 

spacer 58 be diSposed fo the. front portion 40 of the dispos­

able absorbent article 20 and particularly not be disposed 

to the rear of the aperture 46. Any transversely oriented 

spacer 58 should not block the void space 52 or otherwise 

interrupt or prevent the transmission of fecal material from 

the aperture 46 towards the· rear waist margin 34. 

The transversely oriented spacer 58 ;"s more important 

in an embodiment which does not have an upper layer 26U to 

provide transverse support of the outboard spacers 54, to 

reduce undesired transverse movement of the outboard spacers 

54. While the transversely oriented spacer. 58 may prevent 

the outboard spacers 54 longitudinally adjacent or forward 

of the aperture 46 from moving inwardly and pfoching the 

scrotum of a ·ma 1 e wearer, car~ must be taken the $Crotum 

does not become lodged underneath the transverse spacer 58 

and pinched. 
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If it is desired to incorporate a transverse spacer 58 

between the outboard spacers 54, the. transverse space may 

either be separate from or joined to the outboard spacers 

54. If it is desired to join the transverse spacer 58 and 

outboard spacers 54, a generally U-shaped arrangement may be 

utilized as illustrated in Figure 5. The embodiment of 

Figure 5 has two outboard spacers 54, joined in front of the 

aperture 46 by a transverse spacer 58 to yield a generally 

U-shaped configuration. The U-shaped configuration is 

oriented towards the rear waist margin 34. 

In another variant, the end of the· central spacer 56 

juxtaposed with the aperture 46 may be tapered as illus­

trated in Figure 5. This taper reduces the flow resistance 

of the central spacer 56 to the fecal material as it i.s 

transported towards the rear waistband. This arrangement 

also promotes an isomeric division of the fecal material on 

both sides of the central spacer 56 and longitudinal axis 

LL, so that neither portion of the void space 52 between the 

central spacer 56 and either outboard spacer 54 becomes pre­

maturely overloaded. 
It will be app.arent to one skilled in the art that 

several other variants are feasible as well. For example, 

the transverse division of the void space 52 by the central 

spacer 56 is not limited to bisecting the void space 52 as 

illustrated in Figures 1 and 3. If desired, several central 

spacers 56 may be interposed between the two outboard 

spacers 54, so long as the void space 52 remains open 

without significant interruption or blockage of the trans­

mission of fecal material as noted above. In fact, a 

plurality of centr.al spacers _56 fanning out from the back of 

the aperture 46 may be incorporated if desired. 

The spacers 54, 56, and 58, and particularly longitudi­

nally oriented spacers 54 and 56, may be modified to 

accomodate the curvature of the buttocks of the wearer as 

well. For example, the outboard spacers 54 or the central 

-
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spacer 56 may be transversely sHt or otherwise provided 

with transversely oriented score lines on the tension side 

of the neutral axis of the spacers 54 and 56. The tension 

side of the spacers 54 and 56 is dictated by the curvature 

of the spacers around the buttocks of the wearer and is the 

side of the spacers 54 and 56 facing the backsheet 24. This 

arrangement allows the spacers 54 and 56 to curve along the 

longitudinal dimension 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. 
If desired; the central spacer 56 may be joined to 

e.i ther the upper or lower layer 26U or 26L of the core 26 

and the outboard spacer~ 54 joined to the opposite layer 26L 

or 26U o"f the core 26. Similarly, the transverse spacer 58 

may be joined to a different layer 26L or 26U than the other 

spacers 54 and 56. 
It will .be apparent that. several other modifications 

and variants may be made by one skilled in the art. All are 

within the scope and intent of the appended claims .. 

•• -·""I ... -:· 

.... ·"'-- •• ,4.-



·• 
W093/12748 

· PCT/US92/10870 

llJlllllll/lll lllll /llll /11111 
C l H S * 

26 

1. A disposable absorbent article having a front waist margin, a rear 
waist margin, and a longitudinal centerline, said disposable ab~or­

bent article comprising: 
a liquid impervious backsheet; 
a 1 iquid pervious topsheet at least jiartially peripherally joined to 

said backsheet to form a void space intermediate ·said topsheet 
and said backsheet for receiving fecal material, said topsheet 

. . 
having an ap~rture for communicating fecal material to the 
void space: . . 

an absorbent core intermediate said topsheet and said backsheet; and 
a means for maintaining the void space when the diSl>osable absorbent 

article is loaded by the weight of a wearer, without interrupting 
the transport of fecal ma~erial away' from said aperture and 
towards said rear waist margin. 

2. A disposable absorbent article according to Claim l characterized in 

that said core comprises an upper layer joined to said topsheet and 
a lower layer joined to said backsheet, and said means for main­
taining said void space provides a Z-direction clearance between 
said upper layer and said lower layer. 

3. A disposable absorbent article having a front waist margin, a rear 
waist margin, and a longitudinal centerline, said disposable absor­
bent article comprising: 
a liquid pervious topsheet; 
a 1 iquid impervious backsheet at least partial_ly peripherally joined 

to said topsheet to form a void space intermediate said topsheet 
and said backsheet for receiving fecal·material; 

an absorbent core intermediate said topsheet and said backsheet; 
an aperture through said topsheet for communicating fecal material 

to the void space~ and 
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at least one long;tudinally or;ented spacer disposed in the rear 
portion of said disposable absorbent article intermediate said 
topsheet and said core; 

preferably said at least one spacer comprises two spacers, one 
disposed on each side of said longitudinal centerline; and 

more preferably said two spacers diverge towards said rear waist 
margin; and 

most preferably said core comprises an upper layer joined to sa;d 
topsheet and a lower 1 ayer joined to said backsheet, and said 
longitudinally oriented spacers are joined to one of said upper 
layer and said lower· layer in a disposition intermediate said 
upper layer andsaid lower layer. 

4. A disposable absorbent article according to Cl aims 1, 2, and 3 
characterized in that said topsheet is foreshortened .relative to 
said backsheet. 

5. A disposable absorbent article according to Claims 1, 2, 3, and 4 
-character;zed in that said topsheet has an elasticized panel in th_e 
rear port;on of said disposable absorbent article. 

6. A disposable absorbent article according to Claims 3, 4, and 5 
characterized in that said disposable absorbent article further 
comprhes a ce·ntra l spacer i nterined i ate said two spacers; and 
preferably said central spacer is long;tudinally parallel and 

coincident with said longitudinal axis~ and 
more preferably the end of said central spacer juxtaposed with said 

aperture is tapered. 

7. A disposable absorbent art.fcle according to Claims 3, 4, 5, and 6 
characterized in that at least one of said spacers is transvers~ly 
slit on the tension side of said spacer. 
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8. A disposable absorbent article according to Claims 3, 4, 5, 6, and 7 
characterized in that said disposable absorbent article further 
comprises a trans verse 1 y oriented spacer disposed in the front 
portion of said disposable absorbent article. 

9. A d_isposable absorbent article havhig a front wais'.t margin, a rear 
waist margin. and a longitudinal centerline, said disposable absor­
bent article comprising: 
a liquid pervious topsheet; 
a liquid impervious backsheet" at least partially peripherally joined 

to said topsheet to form a void space for receiving fecal 
material; 

an absorbent core intermediate said topsheet and said ·backsheet 
· characterized in that said core has an. upper layer juxtaposed 
with said topsheet and a lower layer juxtaposed with said back­
sheet to form a void space for receiving f eca 1. materi a 1 between 
said upper layer and said lower layer; 

an aperture through said topsheet for communica~ing fecal material 
to the void space; 

two lo~g;tudinally oriented spacers intermediate said topsheet and 
said backsheet. one said spacer disposed on each side of said 
longitudinal centerline: 

preferably comprising a central spacer intermediate said topsheet.· 
and said backsheet, said central spacer parallel and coincident 
said longitudinal axis; 

more preferably said spacers are selected from the group consisting 
of . foam. rubber, twisted ce 11 ul os i c fibers, and fluid stab 1 e 
aggregates: and 

most preferably said spacers comprise high internal phase emulsion 
foam • 

. -------·-
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10. A disposable absorbent article according to Claims 3, 4, 5, 6, 7, 8, 
and 9 character;zed in that said sp.acers extend the entire long;tu­
dinal dimensiori of said a~erture; and 

·preferably said upper layer and said lower layer have a space there­
between as measured on the longitudinal centerline of said 
disposable absorbent article of.at least 0.64 centimeters under 
a pressure of 1,400 kilograms per square meter. 

-----


