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15 ° - : The present invention relates to di sposabl e absorbent
articles, part|cularly to di sposabl e absorbent articles such as diapers
whi ch col | sv09ama748et ain fecal material, and nore parti cul ar PCTIUS92/10870
di spdsabl e absorbent articles having selec- tively disposed spacers which
al.l ow for contai nnent and 20 I sol ation of fecal materia
BACKGROUND OF THE | NVENTI ON Di sposabl e absorbent articles, such as baby
di apers and adult incontinence products are well known in the art. These
articles represent consuner products which address the 25

consuners' demand for products which increases{the conven- ience of
everyday-living. |In particular, it has |ong been
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DISPOSABLE ABSORBENT ARTICLE
HAVING CORE SPACERS
10

FIELD OF THE INVENTION
15 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 disposable absorbent articles having selec-
tively disposed spacers which allow for containment and
20 isolation of fecal material.
BACKGROUND OF THE INVENTION
Disposable absorbent articles, such as baby diapers and
aduTt incontinence products are well known in the art.
These articles represent consumer products which address the
'25 consumers’ demand for products which increases the conven-
ience of everyday living. In particular, it has long been
desired to provide disposable absorbent_articles which are
easily removed from the wearer when soiled and minimize
c]eaning of the wearer after removal. A particularly
30 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 dispesable absorbent article
is removed.
One particular attempt to improve cleaning of fecal

35 material from the skin of the wearer is to provide a void
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desired to provi de: di sposabl e absorbent articles which are easily renoved
fromthe wearer when soiled and mnimze cleaning. of the wearer after

renoval . - wh icularly 30 ~ desired feat f pea9lsd
) WO 93 Itﬂ 'y . . esire eature o 87
di sposabl e absorbent article is to mnimze cleaning of fecal-ng§e/}%10

mhipﬁ is present on the wearer's skin after jfhe soiled di sposabl e absorbent
article is rempved. One particular ‘attenpt to inprove cleaning of fecal 35
material fromthe skin of the wearer is to provide a void 2 space in the

1 ohvTne. Skinor the oo Ead U WRECotAe S6ArER Sitilend eyt
t opsheet whi ch fecal -mgger%g“ and 1soe|a¥8|& TR The Sskif' 6F rﬁg' v?éa?'e;pe
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 arrangemént; the
topsheet has an aperture or other passageway which communi-
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, dJr. discloses a sanitary pad having a pocket to
receive e]iﬁinated 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 teaches 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 symmetrically 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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contacts the skin of the wearer and the core which absorbs fluid
excréetions, such as urine. ‘In this arrangenent, the 'topsheet has an

aperture Ohy assagemay whi ch communi - cates the fecal rial t he
voj d space. Q%Sﬂg rrpl e, US Patent 4,662,877 issued May 5, %&}éﬁé‘&%
VVIllanE di scl oses a di aper having a urine inpervious facing sheet wth an

aperture which allows waste materials to pas§ t hrough the facing sheet into
t fe absorbent portion of the diaper. The void space in the Wllians di aper

(o formed by a convex upRI Y RRAISREY FenlRt VAL TRANSH LA Wae e eX Tl

space may be forned is 15 eria romthe core
to provide a cavity. - Forteaghngiapers, BaVMt éhﬁh@eézmemsl defindng ufke ovoid
1936 to Jackson, Jr. di sctmes evawmmafw,padfmw nﬂaa@hw(*ﬁhabé}' rHa9 ehg/ €an
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_ 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 issued January 9, 1990 to
DesMarais et al. DesMarais et al. teaches a disposable
absorbent article having a Tiner and a passageway ‘there- -
through. The liner is l'ongitudinal'ly contracted by elastic
strands disposed longitudinally nor_\adjaéent the passageway.
This arrangement improves the fit of the article, particu-
larly the liner, to the wearer.

‘Another attempt to improve upon disposable absorbent
articles having a \)oid space is illustrated in commonly
assigned U.S. Patent 4,990,147 issued February 5, 1991 to
Freeland. Freeland discloses a disposable. 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. _ o

One ati:empt to improve upon the teachings of Freeland

. is illustrated in commonly assigned U.S. Patent 5,037,416
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 materia_]i which can be elon-
gated to conform to the shape of the wearer while
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absorbent in the pad.  This construction is also shown in the cataneni al
napkin art, as illustraated in U'S. Patent 4,731,065 issued March 15, 1988

to Yamada. Wﬁﬁ eaches a sanitary napkin having a recess pR{&k92/10870
ci.rcunscri bes excretory organs and fornmed by a void

spacg in a flexible absorbent el ement. Anothgr manner in which a void space
may be fornmed is by layering a core nade of constant thickness. ‘For
_&xanple, U S Patent 4,560,380 i ssued Decenber 24, 1985 to Tharel 30

teaches a diaper havi nﬂauﬁa:ﬁﬂﬁgbér‘&d'w@'édﬁta&r F?Qiﬁﬁle w%ammgﬁms

upor | hposed | aybr 1 at or 0TS, SEYHBRBSTGPRORF e SERRGPY RO 15 0 an FoT ot

opening to the side margite tiie weareti apthoutFcausing Renduet discosflord7er irrita-
publ i shed Septenber 20, 198p,.in 35

5 One drawback of the prior art teachings according to

Williams, Tharel, DesMarais et al., Freeland, and Allen et
al. 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 regis-
tered with the anal opening, the void space may co]lapse
when the wearer is sitting.

The prior art teachings according to Jackson, Jr.,
Yamada, LeFebvre, and Enloe teach support members which may
hold 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 communi-
cated through the opening but instead remain in 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 spacé.
It is an object of this invention to provide a dispos-
~ able absorbent article which provides for easier cleaning of
fecal material from the skin of the wearer. Particularly,
it is an object of this invention to provide a dishosable
absorbent article which not only communicates fecal material
away from the wearer, 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 liquid impervious
backsheet at least ﬁartia]]y peripherally joined to one
another to form a void space therebetween for receiving
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the name of LeFebvre and European Patent 'Application 3 0, 355, 740
publ i shed February 28, 1990 in the name of Enl oe teach diapers having

U—shaped 9@@’ fining the void space. Particularly, LeF 6s927 78
d[aper haV| chanber to create the void space and whic conforns to

the but t ocks. Enl oe teaches a di aper having :
transversely aligned ridges or a U shaped nmefber nade of resilient foamto
inhi bit the novenent of fecal material. Enl oe further teaches the

resilient’ foamridge menbepcdiByatisist. raAnUbes@FBin'ér&ﬁ‘ré 4 1155hdseB dntérmediate
oriented. One attenpt rove .4 posabl e absorbent articles
et andEBirketey:

having a void space is |I$ﬁ%ﬂ$g
The topsheet has an aperture for communicating fecal

material into the void space. ' The dispbsab]e absorbent
article further comprises a means for maintaining the void
space when the.diapgr'ié 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 longitudinally 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 1;
Figure 3 is a transverse vertical sectional view taken
along line 3-3 of Figufe 1;

Figure 4 is a longitudinal vertical sectional view of

an alternative embodiment of a diaper according to

10
15
20
‘25
30

35

——
—/_’ .

—

een Re(laced -

\S\i\\\\\\\\\\\\\\\\\\ l



assigned U.S. Patent 4,892,536 issued January 9, 1990 to DesMarais et al.

DesMarai s et

Fongl t uch NOPPERIR

al .

teaches a di.sposabl e absorbent article haV|ng a liner
ere- )

racted by elastic strands di sposed | ongi

through. The Ii "‘?f:ghﬁsnftosm

| nal

ndnadj acent the passageway. This arrangement inproves the fit of the

larly the liner, to the wéar er. Anot her attenpt to
irpr ove upon di sposabl e absorbent artlcles haV|ng a void space is

illustrated in conmmenly assig e§enfqt.¢g,th€” gb"é 'uﬁ dode iy S,

article, parti

1991 to Freel and. Freel and disc oses di sposa

cu-

rtlcle havi ng

a liner with a passageway thereﬂﬁrough The liner is ent|rer or
partially conposed
panel s register

si ze of theg passageway ﬁgizgggr%ﬁf’%‘"@hﬁmn I'ca ecgﬁﬁ&hp H%"%ﬂ the

voi d space, so that un-
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el aFigure PABEA Top pTEhevi%E of an alternative eI astic

verse spacer between the outboard spacers and 1n
front of the aperture.
. DETAILED DESCRIPTION OF THE INVENTION

Referring to Figure 1,-a—ﬁdisposab1e absorbent article"
refers to a garment worn about the body of a wearer which
collects body exudates. . The disposable absorbent article 20
is intended to be discarded after a single use, and not
laundered or otherwise restored (although certa1n 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 arttcie 20 comprisés 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
are at least partially peripherally joined to ensure the
core 26 is held in the desired position. The core 26 may
comprise two layers, an upper layer 26U juxtaposed with the
tonsheet 22 and a lower layer 26L juxtaposed with 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 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 disposable 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



necessary exposure of the skin to collected fecal material is avoided. 30

One attenpt to |nprove upon the teachings of Freeland is illustrated in
comyonl y a g S. Patent 5,037,416 issued August 6, 199ﬁﬁhqgﬁﬁﬁmmﬁt
al . Allen I s- closes a dlsposable absorbent article having an

elastical ly exten5|ble t opsheet made of a naserlal whi ch can. be el on- gated
to conform to the shape of the wearer’® while 4 maintaining very
|'aw cont act pressure at high elongations. This arrangenent provides a

t opsheet which closely CoOiftaéTes 200 abdurdifdI £ the t fraidbniC HwvEME ol NHAE further
d|scx)nfort or irri ta- ti Olbmprise 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
5 cuffs, elastic 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

10 ' 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

15 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 hoﬁ to advantageously incorporate these optional
features into a disposable absorbent article 20 accord1ng 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. ’

20

25

30

35

- This Sheet- Has Been Replaced-

T




5 - ' One drawback of the prior art t eachi ngs according to
WIlliams, Tharel, DesMarais et al., Freeland, and Allen et al. is the void

space doe ngy{ﬁﬂ?i n open during use. Wile the nore advangRe/e§oi/fesre
t-eachi ngs 1171 Ze "el astic conponents to ensure the void space is created

ahd regis- 10 tered with the gnal opening, the void space
may col | apse when the wearer is sitting. The prior art teachings -
according to Jackson, Jr., Yamada, LeFebvre, and Enl oe teach support

menmber s which may hol d the vofié $eatewdiRe marghv\32veand rebesqistmasgin e drer s

15 teach cgntai nnent o . I |.al Hh .
passageway. Once these di%&gﬁﬁwﬁg f;%Eﬁtdlgf‘%agfgégéérgeﬁgg\?ﬁﬁeﬁ%oaag}f,h’
subsequent |oadings of feuen wenner engiretey thetwaist cufimbheivwearen andt aneogeperthe
opening but instead remailynagofieahlighdstheldiatfdfi BFOthd N spesUbPE - absbPbent

‘arrangerrent5does not provilqu?c?eo 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 herein, 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
orthogonal the longitudinal direction and sideways 'a'l'igned
as the disposable absorbent article 20 is worn. The trans-

" verse 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 margins 32
and 34. The "Z-direction" is generally orthogonal both the
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easi er cleaning of the wearer since the fecal material is not isolated in
t he voi d space. I's an object of this invention to provide a dispos- able

absor bent i ch provides for eaSier cleaning of fec c1/b from
t<he skin o\%rq%@w Particularly, it is an object of tﬁ‘lls |§§ie’hﬁ gn to

pfovide a di sposabl e absorbent article which_not only conmuni cates fecal
material away fromthe wearer, but preferably isolates the fecal materi al
i*n a.void space. SUMVARY OF THE | NVENTI ON The present invention conprises a

di sposabl e absor bent artifJ gnterrw ihdf rtgg \)@?&ét% gi) s, aa,{deqoegvah&ﬂ lie
s

margi.n and a | ongi t udi nal I ne. osa ent article has
a liquid pervious topshee‘[“@hﬁl the| plap ?d’ | ?R?ﬁ%b or[)ent article 20

backsheet at |east part.iallYhe pemboginentl [dgs¢ribaddhetedn dise saitdtier foo a
forma void space therebefyGep JeibningColt 2.3 kilograms to about 12. 2 kilograms
5 (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
sized wearers, including adults, the disposable absorbent
article will have to be scaled accordingly.

A disposable absorbent article 20 sized to fit the
aforementioned range of wearers may be made having a top-
sheet 22 with a2 Tlongitudinal 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 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 centi-
meters (6.25 inches) and about 21.3 centimeters (8.4 _inches)
respectively. '

The elements of the dlsposab'le absorbent art1c1e 20 may '
be assembled in any variety of configurations we'l'l known to
one skilled in the art. Preferred configurations are
described in commonly 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 Mirch 20, 1990 to Aziz
et al., which patents are incorporated herein by reference
for the purpose of dis'c'lqsihg well known and preferred
disposable absorbent article 20 configurations. In an even
more preferred et_nbodiment' the configuration of the dispos-

. able absorbent article 20 conforms to the teachings of U.S.
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fecal material. An absorbent core is disposed internediate the topsheet and
‘backsheet. The topsheet has an aperture for comuni cating fecal material
into the Yah93ARMEE: The dispésable absorbent article fupgpRisesAERId Ses
a_neans for maintaining the void space when the diaper is |oaded by the

wei ght of the wearer, so that transport of H cal material away fromthe

aperture and towards the rear waist margin i'S not interrupted. The core of
the di sposabl e absorbent article may 10 conpri se. an upper

| ayer joined to the topsh@@htaxp«a1?calt@wr5e+meNoJ ovmd 152 FhrdbamesiEet99l
The neans for nalntalnlng h? v0|gng ﬁj g{o¥|des Z-direction cl earance
“between the upper | ayer nd ug y

Examining the components of the disposab]e 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
conﬁected to the second member or component. The associ-
ation between the first member or component and the second
member or component is intendéd 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 24 is using hot-melt adhesive
such as manufactured By Century Adhesives, Inc. of Columbus,
Ohio and marketed as Century 5227 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 longitudinal 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 20 used for absorbing and
retaining body exudates. The-uppér layer 26U and the lower
layer 26L of the absorbent core 26 each have opposed major
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The neans for maintaining the void space .may conprise 15 at
| east one, preferably at least 'twd, longitudinally oriented spacers.

One of th gitudinally oriented spacers nmay be di spo Aidgty i de
of the Ioﬁﬂ#pﬁa ﬂ@ centerline and oriented so that the spaggﬁg Fverge
towards the rear waist margin. A central B?C i nternediate the two
Qutbbard spacers parallel and coinciden with the |longitudinal axis
may -be further provided. BRI EF DESCRI PTI ON OF THE DRAW NGS Wi |l e t he

Speci fication concl udes ﬂc%g “&emﬁl aH’FBdeQ‘i‘FédﬁCUé %Hsedpﬁ’} anb”&r mQFé 1a9m

distinctly claimng the tron, it

bel i eved the present i nvehitissien phashic.pHRE May %Hﬁggdﬂc}hf? SRl ease ?Qﬂ“FoW ng
description taken in conyaduceifeictionhagdinstatherfieaaly materda®vi ngs in which:

Figure 1 is a top plan view gf, 3;dl@P]L,A°GapbvEY {2 LORIRE CSERhgt 68 Ei"
' 5. absorbent core 26 and reduces its tendency to split or clump
when wetted. The tissue may further improve transverse
w1ck1ng of fluids and more evenly distribute absorbed
liquids throughout the absorbent core 26. A tissue Tayer
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
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
commonly used materials such as comminuted wood pulp,
typically referred to as air felt. If desired, the absor-
bent core 26 may further contain absorbent gelling materials
as is commonly used in the art. In particular, the absor-
bent core 26 may be made in accordance with the teachings of
commonly assigned U.S. Patent 4,610,678 issued September 9,
1986 to Weisman 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
commonly 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 article 20 according to the present
invention. ' S
If desired, in a pérticular]y preferred embodiment the
Tower 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
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Figure 2 is a transverse vertical sectional view taken along line 2-2 of
Figure 1; Figure 3 is a transverse vertical sectional view taken along |line

3-3 of Fi gure 4 is a longitudinal vertical sectiopgi/yé®y{e8fo an
alternatlagbgﬁészLent of a diaper according to 6 the present invention

héving no upper core layer; and Figure 5 is ? top plan view of an
al ternative enbodi nent of the present_inveng on having a trans- verse
spacer between the outboard spacers and in front of the aperture.

liquids and transport the same to the storage zone for 1on§
term 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 particularly preferred
lower layer 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 lower layers 26U and 26L of the core 26 may be adhe-
sively joined to the topsheet 22 and backsheet 24
respectively by any attachment means well known in the art.
A particularly preferred attachment means 1is adhesive
spirals and longitudinal and transverse bands of adhesive.
Part1cu1ar1y 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 waist margin 34. The

. upper layer 26U of the core 26 need only be present in the
rear portion 42 of the dlsposable 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 ‘under-
side of the topsheet 22. The other opposed face of the
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DETAI LED DESCRI PTI ON OF THE | NVENTI ON Referring to Figure 1, a "di sposable
absor-bent article" refers to a garnent worn about the body of a wearer

whi ch col | : exudates. The di sposabl e absorbent arti '
i Nt ended tgﬁ%é&agg%arded after a single use, and not IaunderéhﬁGﬁg%ba§yhﬁse
restdred (al though certain conponents may be recycled or conposted). 15

A preferred di sposabl e absorbent article 20 éééording to the present
i hwvention conprises a diaper to be worn by an infant. The di sposabl e

absorbent article 20 conpgjses | gk d Rekyl O t gpshee We[v)!
| mper vi ous backsheet 24, gh% a%gg%g§$ eﬁ? g%#eagﬁ ?ﬁtE?néaﬁ%?%?th%ﬂg%%sﬂgkt
22 20 ' and barksheaik 2hecand2preferaldyt dpsineconbacting nedationship

backsheet 24 are at |east tigdelith.! YNORS igreeérably, | tHena@wb® TyeH' @6l heF Ceiee
e oy Do Tt oo bbs e’ 95 1S hdhes RelP i RE to e BROSR . "

i 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
reason, the upper layer 26U of the core 26 should be present
in the rear portion 42 of the disposable absorbent article
20 and particularly, but ohly 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 disbosab]exabsorbent 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 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. Intru-
sion of a significant quantity of loose fibers into the void
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. '

S Referring back to Figure 1, the "topsheet" refers to
any 1liquid 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-irritating to the skin of  the  wearer.
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topsheet 22 and a | ower |ayer 26L juxtaposed with the 25
backsheet 24. A disposabl e absorbent. article 20 according to the present

invention“quﬁlaw‘mconpri ses spacers 54 and 56 di sposed bet weefriishgr10870
undersi de of the topsheet 22 and the | ower |ayer 26L of the core 26. A

di sposabl e absorbent article 20 accordi.ng tg t he 30 pr esent
I nvention may. further conprise elastic |eg ﬁffs and/or barrier leg cuffs
to prevent | eakage of body exudates through the | eg openings of the

di fPOFabgg absor 3_9”'[ ?rt?f‘éf@rﬁﬁy""ﬁﬁé Sopdheet 229§ rt]-createg% BRORyHHoph ARE OrtreNt
artiole 20 acoording 9 e BEeRFY ARSEL gy ROhEOL o bRETpecor | e
t he wearer. A di sposabl e Absuwitbkle: topsheet 22 may be manufactured from mate-

' rials such as porous fodms, 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-
priSés 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. '

5

10

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 Qquare 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 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 teathings of commonly

. assigned U.S. Patent 5,032,120 issued July 16, 1991 to
Freeland et al., which patent 1is incorporated herein by
reference for the purpose of showing how to make material
suitable for the elastic pane] 48 and incorporate the
elastic panel 48 into the topsheet 22.

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

* transversely extend between the entire longitudinal side

15

20

25

30

35

. 'This Sheet Has BeenRe‘p ac

A



7 article.20 according to the present invention may further conprise
adhesi ve tape fasteners to conveniently secure the disposable absorbent

article 2 ? e wai st -of the wearer. For clarity, the
guffs, bar (rwttzéédq cuffs, elastic waist banéﬁZnﬁ ad esr ve ~
tapefasteners are omtted fromthe Figures. However, if it is desired to

i ncorporate such com ponents into the di spo‘ssabl e absorbent article 20,
reference is nmade to comonly assigned U S. Patent 4,081, 301 issued 10

March 28, 1978 to Buell W?t?glasdéfsctlhgs‘gfsggs{)mhg&nmtaggﬁﬂsaiy%rf RE’ on]y

appl ying el astic strands g t arti e'(‘:J
cuffs; conmonly assi gnedbe.aboupak-8rito abaod g sentimatarsiit cnted. 8 19¢hes)o
Aziz et al. which shows ‘kweith.0 TheceTastiatpandmay dongttudindiNg éxtend £rom the

3' gposallggte e;tS | rear WY RERJin 34 e apfrturE 4B THe efdsti8NSflel

' 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 longitudinal dimension of
about 5.1 centimeters (2.0 inches) when tncorporated into
the topsheet 22. Preferably, the elastic panel 48 longi-
tudinally 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 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
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 pervious top#heet 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 rearwardmost edge
of the aperture 46 1is disposed at 1least about 15.2
centimeters (6.0 inches), and preferably about 17.8 centi-
meters (7.0 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. Preferably absorbent gelling materials are
not registered with the ap_ertixre 46, so that gell-blocking
does not occur when large volume urine loading occurs.
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3,848,594 issued Novenber 19, 1974 to Buell which discloses how to nake and
i ncorpor at e adhesive tape fasteners into a di sposabl e absorbent article 20;
and conmo hpned U. S. Patent 4,816,025 i ssued March 28 '

Far eman V\hr‘?écjﬁgégﬁ&n . di scl oses how to nmake a sui tgﬁgﬁﬁg?@tm%and
for a disposable absorbent article 20. The gliGSd osures of these. four
patents are incorporated herein by reference™for the purpose of show ng how
t'o advant ageously incorporate these optional features into a disposable

absorbent article 20 accqefiMpdiingonay cause the 1owdrdafieB0L thHRRKI e

Figure 1 illustrates a disposable _absorbent article 20 according.to the
present ‘i nvention | aid oﬁ?ﬁfrfpécq Isgt ang, igterpupy ﬁﬁe ﬁé‘a@"z%fi%fdifﬁ‘gﬂc@ﬂte”a]
contracti on. The topsheetto@drdanthet hearbexiss mergi®84general |y define the

periphery of the 30 ~  q4 baéﬂéﬁ?&saﬂ ei@bﬁ@'é%sa%i ‘?"’Igid’)so- sugif‘eas
peri phery is the outer perineter an reat est extent of the di sposable
absor bent urine, and prevents 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
Tiquids 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 embossed or matte finished
to provide a cloth-1ike éppearance or provided with passages
to permit vapor escape; A suitable backsheet 24 can be made
from a blend of about 45 to 90 percent linear low density
polyethylene and about 10 to 55 percent polypropylene.
Exemplary backsheet films are sold by Tredegar Industries,
Inc. of Terre Haute, Indiana under the designation_RR8220
blend for blown films and RR5475 blend for cast films.

The spacers 54 and 56 according to the present inven-
tion 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 "longitudinally"
oriented if it is oriented within about + 450 of the
lTongitudinal axis LL. As used herein, a "spacer" is any
component of the dfsposab]e disposable absorbent article 20
which tends to keep the void §pace 52 open while the weight
of the wearer’s body is imposed on the topsheet 22.
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~article 20.. The periphery conprises a front waist margin 32, a rear wai st
mar gi-n 34, and two | ongitudinal side margins. 35 .8 The front wai st

margin 32 wai st margin 34 are those portions of th hide9 ¢
aQsorbentvgggyg e 20 which, when worn, encircle the wai st o?cﬁ%e mé@?tr and

are dener- ally at the highest elevation of the di sposabl e absorbent 5
article 20 when the wearer is in the st andi rh position. The | ongitudinal
slde nmargins are those portions of the dispos- able absorbent article 20

periphery which connect the {fO0RkadNGupChuttbiral sPREHsNS43%afNBe Stsed, Cin
crotch of the dispos- . . ) , . _

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-
sion of loose fibers from the core 26 into this space. It
is important this minimum space between the upper and lower
layers 26U and 26L is maintained under the Toading of the
wearer’s weight while the wearer is sitting. The spacers 54
and 56 may be wrapped with a nonwoven fabric to reduce
breakage or cracking of the -spacers 54 and 56 and improve
adhesive joining 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 260
and the lower layer 26L, but yet not provide enough resis-
tance to compression to allow red marking of the skin to
occur. Generd11y, as the wearer becomes heavier, spacers 54
and 56 having a gfeater transverse dimension are preferred,
so that more resistance to compression is provided. Spacers
having approximately 10 -percent compression under a
compressive pressure of about 1,400 kilograms 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
cell foams. This preference is because open cell foams
generally minimize occurrences of red marking.

Suitable 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 common]y assigned patent
application Serial No. 07/743,947, Issue Batch No. U40,
filed August 12, 1991 in the names of DesMarais et al.,
which patent application is incorporated herein by reference
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abl e absorbent article 20 is that portion of the disposable 10
absorbent article 20 which is disposed between the front waist margin 32

and rear mak§ in 34 and which, when worn, is typi cal |y fet/(y863r18870
legs of the W%%?Q?Q The core 26 of the di sposabl e absorbent artpgle 20 does

not extend into the front waist nargin 32 or,rear waist 15
margin 34, so that the topsheet 22 and backsh et 24 may be joined and
sealed to each other in this area or may be joined and seal ed to each ot her

in other areas. Preferablgy. the furptde 3Fd i1 ARtriGing! odtR st tub182mated it for
| ongi tudi nal ly extend about five &ﬁrcent of_.the Igegltudlnal nsi on_of

. d .
20 the di sEOShBICEing,spaperns 54, and| 36>4c59rding hté’I e§e PEESENLe

di sposabl e absorbent artiinven®i®dnt owards the transverse centerline of the

di sposabl e absorbent article I?ﬁh 'ﬁté(ﬁlﬁfi %@i Bmulisi6n ' fRARIabstHbBAY 'material

di nensi on, €gi'rection or axis of the Spo [ e absorbent art
' g spacers provideljt e advantages of h%dﬁ ecoﬁ%#e%s%Jlat

resistance and breathability to prevent red marking.
Furthermore, high internal phase emulsion foam absorbent

- materials are very absorbent:hadding 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
spacérs 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 article 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 difficult to adhere to
other components of the disposable absorbent article 20.

' Rubber spacers 54 and 56 may also be utilized. If
rubber spacers 54 and 56 are selected, suitable cross 1inked
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 along the major axis of the'spacer. However,
rubber spacers 54 and 56 have the disadvantages of being
neither breathable nor absorbent, and are usuaily too
compressible. ' :

If desired, cross-linked polyethylene foams may be
utilized for the spacers 54 and 56. "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 béing inexpenéive and easy to mold or other-
wise machine to the desired configuration. However, these

10

15

20

25

30

35

-

—————
e

heet Has Been Replaced

"l



25 _ di nrension, direction or axis which is aligned front to
back. wi th respect to the wearer as the drsposable absorbent article 20

i s worn. verse dinension, direction or axis of th '

W6 93128 V! : of thecdiesenrnishe
absor bent art { ago is generally orthogonal the |ongitudinal direction and
si deways al i gned 30 as the digposabl e absorbent article 20

is worn. The -trans- verse axis TT divides tte di sposable absorbent article
20 into front and rear portions 40 and 42, corresponding in position to the

respective front and rearg, %tgomagtw&s’-’a@m:aéés ofNRot Petid BPéithable nd
general |y orthogonal both t e q&htudlnal and transverse :
directions, and does not bejgg too incompress

It will be apparent to. one skilled in the art that
several other materials are suitable for making spacers 54
and 56 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 appli-
cation and patent are incorporated herein by reference for
the purpose of disclosing alternative materials suitable for
constructing spacers 54 and 56 according to the present
\_ - 15 invention. Alternatively, spacers'54 and 56 according to
\ . the present invention may be made of the aforementioned
k o Fibersorb brand material sold by the Atlantic Richfield

Company. -- :

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 linear, as
noted above and longitudinally oriented. More preferably,
each outboard spacer 54 is oriented at an angle of about 150
from the longitudinal 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 ma1nta1n1ng
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 Z-direction.
Particularly, the outboard spacefs 54 are a means for
maintaining the void space 52 when the disposable absorbent
article 20 is loaded by the weight of the wearer. By
maintaining this void space 52, fecal material communicated
to the void space 52 through the aperture 46 may be more
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within the plane of the disposable absorbent article 20. The embodi ment
described herein is suitable for a wearer weighing about 7.3 kilograns to

about 12. ' (16 to 27 pounds) and having ischia benga/pgewess7about
8.0 centiﬁ%%%#@ﬂ?gggbout 7.6 centineters (1.2 to 3.0 inches) apart. It wll

be understood that if the disposable absor- @fnt article is intended for
.use with snaller or larger sized wearers, intiuding adults, the disposable
absor bent 10 article will have to be scal ed accordingly. A

di sposabl e absorbent artiyJagifP1ogiEadihaLly tramorledr withoil 806ckabey aBLitha-

Bbout 438 cont | meters. ( TAOBSOF HRASIUT i 8T aLhsn HEIA e BHECE S PEG ST B> Fhe”!

| ongi tudi nal  di mension. fical aiaetial4ts Aracsportetetovards (Ue. p&an watsdspargine

g' fference in |ongitudinaj, ﬁhéﬁn%é)%&ﬁt eGP 1418 s RRTIRA! From B skiif of the
acksheet 24 foreshortens 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 material 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-
tudiha]]y extend forward to at least about the front edge of
the aperture 46 and 10ngitudina11y 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 that the void space 52 is fu11y 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 leakage 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 Z-direction, the
outboard spacers 54 may fold or collapse under the weight of
the wearer. Conversely, the outboard spacers 54 should not
be too small in the Z-direction, otherwise the minimum
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t opsheet 22 relative to the backsheet 24 creating a void space 52
tEerebetneen even when a core 26 is interposed 20 bet ween
t he tops the backsheet 24. The topsheet 22 and kpgq¥

accor di nge‘?ééz]@q&rjesent i nvention have a traﬁsver se di nensi on gtbﬁﬂ]oes%l
crotth of about 15.9 centi- meters (6.25 |nc£Fs) and about 21.3 centineters
(8.4 inches) respectively. 25 The el enents of the
di.sposabl e absorbent article 20 may be assenbled in any variety of
configurations well knowr ?rfﬁ”?lea?gﬁdé Fé’twebl'i‘ the NSped'dnd 10oweF effa él“sedﬁu and
configurations are descr| In c signed U. S. Patent 3,860,0

i ssued January 14, 1975 t45Lgpay pot ﬁo‘“tsﬁé orenmenti oned conmonl y 30
assigned U.S. Patent 4,909, 8OB|us$alheddMaredh BPectl 9a0ia dsAzi trade eff betwsenh

patents are incorporated gf?eawf BE&Y5Cs4 Qﬁdé Qﬁoa&zhr 2O ﬁﬁrtdtlﬁeché)fdh'ﬂg
wel |l known and preferred e a§§ t
In an even 8 P o t e wearer, benrllg taa Iecno(taxgh OtoCSvam gr teI g ore-

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-
rial tends to flow along the edges of the spacers.
Therefore, a void space 52 having a relatively large Z-
direction clearance between the uppér Tayer 26U and the
Jower 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
jnches) have been found to work well.

' Referrlng 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 outboafd_spacers 54 to the

-upper' layer 26U, the outboard spacers 54 are generally
closer to the wearer and provide better sustained fit of the
outboard spacers 54 relative to the aperture 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 disadvantages. For

~ example, 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

Tower lajer 26L, registry with the aperture 46 and ulti-
mately with the anal opening may not be assured.
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nore preferred enbodi nent the configuration of the dispos- 35 :

abl e-absorbent article 20 confornms to the teachings of U S 10 Pat ent
Appllcatlo No. 07/715,152 filed June 13, 1991 in t hep el
ét al. Exanfﬁ?%g fﬁe conponents of the di sposabl e absorbent artlcféﬁgguln
nmore‘detail, the topsheet 22 and backsheet 24 are generally coextensive and
at | east partlally peripher-.ally joined‘togé&her as noted above. As used
Herein the term"join" refers to the condition where a first nember or

conponent is affixed or conneﬂ,teeguwaa@d Oem BRRE) be' aEEHEH eﬂ%tfth@iﬁﬂiﬁf-

directly, or indirectly ere
conponent is affi.xed or @tsﬂom’t °‘%ﬁf ilayer; 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 longitudinal adhesive between the spacer and the
upber layer 26U. The aforementioned XP0-9-035 adhesive made
by the Minnesota Mining and Manufacturing Company has been
found to work well for this purpose.

Referring back to Figure 1, if desired, a disposable
.absqrbent 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
dimension of about 5.1 to 10.2 centimeters (2 to 4 inches),
transverse and Z-direction dimensions identical to those of
the outboard spacers 54 and be offset 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 redhcing the amount of fecal material in
the gluteal groove of the wearer, providing for easier
cleaning when the soiled disposable absorbent article 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-
fortable to the wearer or the central spacer 56 may fold or
co]lapse _

Several variants of the d1sposab]e absorbent article 20

' according to the present 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

10

15

20

2

30

35

is Sheet Has Been RTlaced

T




medi at e menber or -conponent which in turn is affixed or connected to the
secand nenber or conponent. The associ- ation between the first nenber or

component and the second nember or conponent iS intended to | t he
bife of 19V093/12748 t he di sposabl e absorbent article %ﬁl ﬁ%%’iogzqsheet

22 and backsheet 24 may be joined by any means well known inthe art, such
as adhesi ve bonding or heat sealing. A parti28ul arly preferred nethod of
Foining the topsheet 22 and backsheet 24 is using hot-nelt adhesive such as

Contury 5257 of H 1288 SMAIP AT Aty s Alaposettd” dBroredhf ST AE! Cudt®
Paul, “Mnnesota. |n aapangéenentaprovidesf the cadvantage npanticulardyi fer the
e ehdor hens sare. 35 nalMIEC A" Qrane wet b mupi g drmdtad
| ess t han tgmse of the t lbrsqqggt_thgztgmeep%z bt provmees thE "5 8dVanbag} kALY Y
. : the spacers 54 and 56 are placed more directly in contact .
_with the buttocks of the wearer, increasing the 1ikelihood
of red marking. Furthermore, the upper layer 26U of the
core 26 provides transverse-istability - preventing - the
outboard spacers 54 from moving inwardly relative to one
another and not providing support so that the anal opening
is registered with the passageway. _ '
As illustrated in _Figure 5, a disposable absorbent
article 20 according to the present invention, and particu-
larly 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 transverse
'spacer 58 may be joined to or separate from the outboard
spacers 54. _ |
It is, however, important the transversely oriented
spacer 58 be diSppSed in 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 is 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 pinching the
scrotun of a male wearer, cafe must be taken the scrotum
does not become lodged underneath the transverse spacer 58
and pinched.

10

15

20

25

30

35

This Sheet Has Been Reﬂlaced

A




the backsheet 24. The |ower layer 26L of the absorbent core 26 may be nmade
~of a variety of sizes and shapes, such as rectangul ar or hourglass. The

upper ‘| ay %;S}é&%s the core 30 26 general |y perain/108t

shape of t portion 42 of the topsheet 22. As used herein the "core"
refers to any conponent of the disposable a% orbent article 20 used for
absor bi ng and retaining body exudates. The gper | ayer 26U and the | ower
Fayer 26L of the absorbent core.-26 each have opposed nmj or faces and

may, if desired, be encased W ANSs Qfesmdetbai\ﬁ%ﬁp&fité 'a%#tﬂnsvéﬂ'sasﬁp&erosa
may be coated mnth a rel ease agent to reguce c% alnst

material . The tissue | ay@ft “IeﬁbrmFe§“ftPPér eﬁ%ﬁcFﬁs rgpm{eﬁ' e sPa%gaJ“a-Y

either be separate from or JOlned 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 is
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 eityer outboard spacer 54 becomes pre-
maturely overloaded.

It will be apparent 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 central spacers 56 fanning out from the back of
the aperture 46 may be incorporated if desired.

The spacers 54, 56, and 58, and parficu]arly longitudi-
nally oriented spaters 54 and 56, may be modified to
accommodate the curvature of the buttocks of the wearer as
well. For example, the outboard spacers 54 or the central
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absorbent core 26 and reduces its tendency to split or clunp when wetted.
The tissue may further inprove transverse w cking of fluids and nore evenly

di stribute absorbed |iquids throughout the absorbent core 2 |
tayer havWQI¥1BMEi s wei ght of approxinately 16 grams per sgﬁgﬂgw?éﬁﬁﬂﬁ

neter (10 pounds per_3 000 square feet) and an air pernmea- bility of
~approxi mately 30 cubic nmeters per mnute perfdsquare neter (100 cubi c feet
per mnute per square foot) and a differential pressure of 13 mllineters

;)Lewiger (0.5 inch of vvatg gEngzbee} Qg%a%p?ewr l§.| lJr otﬁﬁmgé‘aﬁ@wﬁé’d

of al so wWa
core 26. The absorbent cm’d\ Zﬁamr&ﬁéyn&mﬂtﬂ)rﬁw‘ﬂ/dﬁpﬁ Prothe deasiany sideq

lrr?t Srelsﬁlr stufﬂeaaib(s:gmn ng%ﬁ‘ﬁ&ﬁ;@ﬂ'&ns?é‘@m}im.J.p)ﬁcér%f 64 r sl sebasrhal tenfséort .
materi al s 250 ' & §9 @’ Pr?ﬁ% y{Jsagg §6Cq cQ;?gQF‘B? ﬂ-[‘et ¢ |cu}l

t he absor- of the spacers around the buttocks of the wearer and is th e
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 wmore 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. ' '

10

If desired, the central spacer 56 may be Jjoined to
either the upper or lower layer 26U or 26L of the core 26
- and the outboard spacers 54 joined to the opposite layer 26L
or 26U of the coré 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. A1l are
within the scope and intent of the appended claims.
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bent core 26 may be nmade in accordance with the teachings of commonly
assigned U S. Patent 4,610,678 issued Septenber 9, 1986 to Wisman et al .,

whi ch patent is_incorporated herein by reference for the pupgepassedfiosioow ng
how to maMOI3I2MW8sor bent core 26 suitable for use with the present inven-

t'ion. Abserbent_gelling materials made in accordance with conmonly assigned

U.S. Patg - 32,649 1ssued April 19, 1288 to Brandt et al. have been
£ ound sufg @'”m”}m'a’”m a di sposabl e absorbent article 20 according to
t he prese Lo : invention. If desired, in a particularly
pref-erred embodi nent thé | ower |ayer 26L of the absorbent core 26 may have
di screte storage and acquisition zones. The storage zone has a
hi gher average density and hi gher average basis weight than the acquisition
zone, so that the acquisition zone may effectively and efficiently acquire
rapi dly di scharged B '
1. A disposable absorbent article having a front wai;t margin, a rear
waist margin, and a longitudinal centerline, said disposable absor-
bent articie 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
a means for maintaining the void space when the disposable absorbent
article is loaded by the weight of a wearer, without interrupting
- the transport of fecal material away from said aperture and
towards said rear waist margin. |

2. A disposable absorbent article accnrd%ng to Claim 1 characterized in
that said core comprisés 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 haviné a front waist 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 tbpsheet 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 tobsheet for communicating fecal material

to the void space: and
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12 liquids and transport the sane to the storage. zone for long term
contai nment. Such a |ower |ayer 26L may be made in accordance with the

t eachi ngsF&;i 39?{%8”' y assigned U. S. Patent 4,834,735 issuedpéypnssdi088939 to
A emany e ¢ whi ch patent is incorporated herein by

ref er ence—f-er—t-he purpose of showing how to nmake a particularly preferred
| ower | ay he core '26. A very sugable core 26 material is a
ti.brous a$ﬂ“@ﬁuﬂm u ”r rraterial such as is sold under the-tradenane

Fi bersorb Richfield 10 ~ Conpany of Los

Angel es, California. As illustrated in Figure 2, the core 26 conpri ses two
separate | ayers, the upper layer 26U which is JOIned to the

at least one longitudinally oriented 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 Tongitudinal centeriine; and
more preferably said two spacers divérge towards said rear waist
margin; and '
most preferably said core comprises an upper layer joined to said
topsheet and a lower layer 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 and said lower layer. '

4. A dispo;able absorbent article according to Claims 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
characterized in that said topsheet has an elasticized pdne] in the
rear portion of said disposab]é absorbent article.

6. A disposable absorbent article according to Claims 3, 4, and 5
Characterized in that said disposable absorbent article further
comprises a central spacer intermediate said two spacers; and
preferably said central spacer is longitudina11y 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 article according to Claims 3, 4, 5, and 6

characterized in that at least one of sa1d spacers is transversely
slit on the tens1on side of said spacer.

"



undersi de of ‘the topsheet 22 and the | ower |layer 26L which is joined to the
upper side of the backsheet 24. The upper 15 and | ower

| ayers 26U ag(} %665 of the core 26 may , be adhe- sively |oi peryuso108iee
;opsheet 37% backsheet 24 respectlvely by any attachment neans wel |

knomn-+n—phe4y4——4¥+ﬁﬁ¢+cularIy preferred attachment means is adhesive

spirals - and transverse b&8ds of adhesive. Particularly.
preferr HHE “ ive are manufactured by Century Adhesives, |Inc. of
Cblunbu y 5227., HL-1258 Adhesive sold by the H B. Fuller

. Conpany of St. Paul, M nnesot a and XPO- 9- 035 adhesi ve manuf actured by the
25 M nnesota M ni.-ng and Manufacturing Conpany of St.

Paul , M nnesota. Preferably, the |ower |ayer 26L of the core 26 extends the

entire |ongitudinal dimension of the disposable absor- bent article 20

between the §rontdi4pbsdb18bibdbrbed? Atdcid@ccording to Claims 3, 4, 5, 6, and 7
characterized in that said disposable absorbent article further
comprises a transversely oriented spacer disposed in the front
portion of said disposable absorbent article.

9. A disﬁoéable absorbent article having a front waist margin, a rear
waist margin, and a longitudinal center11ne, said disposabie absor-
bent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet at least partially peripheral]y Jjoined
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 fecal material between
said upper layer and said lower layer;

an aperture through said topsheet for commun1cating fecal mater1a1
to the void space; N

two longitudinally 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 cellulosic fibers, and fluid stable
aggregates: and '

most preferably said spacers comprise high internal phase emulsion

foam.
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rear wai st margin 34, but does not intrude into either the front wai st
margjn 32 or the rear waist margin 34. The upper |ayer 26U of the core 26

need only _be present in the rear portion 42 of the di sposa t
article 2WO¥E2WBposed face of the lower |ayer 26L of thebtgpﬁgéghpgm
ofiented towards the upper core 26 |layer and the under- side of the

t opsheet 22— Fhe—other—opposSed face of t 13 | ower | ayer 26L of the

eore 26 i s Qfi t he backsheetgg4, and preferably is in
contacting I[“‘mm“‘!ﬂm [m"evm th. More preferably, the | ower |ayer 26L. of
t he absorbents CoreL26ri ss adhesively joined to the backsheet 24. 5

The upper |ayer 26U of the core 26 insulates the wearer

10. A disposable absorbent article according to Claims 3, 4, 5, 6, 7, 8,
and 9 characterized in that said spacers extend the entire longitu-
dinal dimensioh of said aﬁerture; and -
,prefgrably said upper layer and said lowér layer have a space there-

between as measured on the longitudinal centertine of said
disposable absorbent article of at least 0.64 centimeters under
a pressure of 1,400 kilograms per square meter.
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fromthe |rrpre55| on and applied pressures of the spacers,
whi ckh occur when the wearer is sitting while:wearing the di .ml‘
ml.l.stri‘m:.ttb
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A disposable absorbent article, such as a diaper, is disclosed. The disposable absorbent article has a top sheet (22) fore-
shortened relative to the back sheet (24). This foreshortening creates a void space (52) between the top sheet and the back sheet.
Fecal material is communicated through an aperture (46) in the top sheet to the void space. At least two longitudinally oriented
spacers (54) are disposed in the void space to keep the void space open under the weight of the wearer's body. While the void-
space is open, fecal material communicated through the aperture can be transported towards the rear waistband (34) without in-
terruption significant obstruction, preferably isolating the fecal material from the skin of the wearer. This isolation provides for
easier cleaning of the wearer when the disposable absorbent article is soiled and removed.




defined and do not intrude into the void space 52. Intru- sion of a
significant quantity of |loose fibers into the void space 52 fromthe core
26 could interrupt (if not block) the 25 ' tr $710870f ecal
~mat &ri al WQP%’H%”“Bongi tudinal direction, and prevent the isolation of such
f'ecdl material fromthe skin of the wearer. Referring back to Figure 1, the
"topsheet" refers to any liquid pervious facing of the disposable
absor bent 30 article 20 which contacts the skin of the
wearer while the di sposabl e absorbent ar“ﬂ,? ?KZO is worn and prevents
substantial contact of the core 26 with t in of the wearer. The

topsheet 22 is preferably conpliant, tactilely pleasant and non-irritating
to the skin of the wearer. 35 " '
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14 Preferably the topsheet 22 is treated to be hydrophflic, to nore readily
transport body exudates to the core 26. A suitable topsheet 22 may be

manuf act ur, te- rials ssuch as porous foams, apertur '

Fil np, nat‘ﬁaz?lt’;ﬁ%g‘ris (e.g. wood fibers or cotton fibers), ?%ﬂ%%i?*c“ﬁ?". bers
(e.g. polyester or polypropylene fibers) or a conmbination of the foregoing.
A particularly preferred topsheet 22 com prises pol ypropyl ene fibers

havi ng a denier of about 2.2 and a length of about 15.9 millineters
(0.62 inches). The 10 %g ggeet-ZZ may be manuf act ured
according to a nunber of techniques and ? e woven, nonwoven, spunbonded,

carded, etc. A particularly preferred topsheet 22 is carded and
thermal |y bonded and has a wei ght of about 18 to about 25 .

Fig. 4 RS
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DIéPDSABLE ABSORBENT ARTICLE
- HAVING CORE SPACERS

FIELD OF THE INVENTION _
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 dispos;b]e absorbent articles having selec-
tively disposed spacers which allow for containment and
isolation of fecal material. _
BACKGROUND OF THE INVENTION

Disposable absorbent articles, such as baby diapers and
adult incontinence products are well known in the art.
These articles represent consumer products which address the
consumers’ demand for products which increases the conven-
jence of everyday living. In partitu]ar. it has long been
desired to provide disposable absorbent articles which are .
easily removed from the wearer when soiled and minimize g
cleaning of the wearer after removal. A particularly
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 cleaning of fecal
material from the skin of the wearer is to provide a void

| 15AUG %%
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suitable for the elastic panel 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 35
transversely extend between the entire |ongitudinal side 15 margins

of the di sposable absorbent article 20 or may only be about 3.8 to about
4.5 centinmeters (1.5 to 1.8 inches) in width. The elastic panel may
| ongitudinally extend fromthe rear waist margin 34 to the aperture 46. The

el astic panel 5 48 is preferably about 1.3 centineters
(0.5 inches) in |ongispack nal tde mdispooablen absorberst raticied tooneketivontheand

may be extended about 2ZQ0,PGht&Nk Lhd2iiAae LitdifRgh tHe NBARI &N tRE wearer.
Typically, the void space is intermediate the topsheet which
contacts the skin of the wearer and the core which absorbs

5 fluid excretions, such as urine. In this arrangement, the
topsheet has an aperture or other passageway which communi-
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

10 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.

15 Another manner in which a void space may be formed is
by removing mateirial from the core to provide a cavity. For
example, U.S. Patent 2,043,325 issued June 9, 1936 to
Jackson, Jr. discloses a sanitary pad having a pocket to
receive eliminated stools. The pocket is formed by the

2 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 teaches a
sanitary napkin having a recess which circumscribes the
excretory organs and formed by a void ‘space in a flexible

25 .
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

10 : teaches a diaper having a longitudinally oriented and
centered opening formed by symmetrically opposed S-folds.
The S-folds define three superimposed layers 1laterally
extending from the longitudinally centered opening to the
side margins of the diaper.

35 French Patent.2,561,078 published September 20, 1985 in
the name of LefFebvre and European Patent Application
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about '5.1 centineters (2.0 inches) when incorporated into the topsheet 22.
Preferably, the elastic panel 48 longi- 10 tudinally extends
at | east about 300 percent in the longi- tudinal direction. The mat eri al
should extend about 200 percent under about 6 to about 8 grans of applied
| oadi ng per 0.03 mllineters (0.001 inches) of thickness per unit
centineter (0.4 inches) of wdth. A particylarly preferred 15

el astic panel 48 may be made according to ?he t eachi ngs of commonly
assigned U.S. Patent 5,037,416 issued August 6, 1991 to Allen et al., which
patent is incorporated 6 356]740bpubidbierde felrvany 287e1980r postheohaniel bfisknlaei ng

a particularly preferr egeﬁf.ﬁt QG Aftrs Oha St Ykdpe@N mbitfers NBefindfd | thePaRL ~48.
20 e pervious topsheet 22 further c r1ses. an
aperture 46 centered onSR¥E-| gt P:g? sghebvre te ﬁ%s aapé{r%ggﬁ‘re 26 Wy be
of any shape desired w air ahpsberi talcxebte gheferidespashayel bhiahgcenfoms|to
having a lSongi tudinal digensiese@f 2HAYE 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 wupon disposable absorbent
articles having a void space is illustrated in commonly
assigned U.S. Patent 4,892,536 issued January 9, 1990 to
DesMarais et al. DesMarais et al. teaches a disposable

absorbent article having a liner and a passageway there-
15 through. The liner is 1ongitudina11y contracted by elastic
strands disposed longitudinally nonadjacent the passageway.
This arrangement improves the fit of the article, particu-
Tarly the liner, to the wearer.
’ - Another attempt to improve upon disposable absorbent
20 articles having a void space is illustrated in commonly
assigned U.S. Patent 4,990,147 issued Februan& 5, 1991 to
Freeland. Freeland discloses a dispos;B]e absorbent article
having a liner with a passageway therethrough. The liner is
entirely or partially composed of elastic panels. The
25 elastic panels register the passageway with the anal
opening, minimizing the size of the passaéeway necessary to
communicate fecal maQerial into the void space, so that un-

necessary exposure of the skin to co11ecte¢ fecal material
is avoided.

10

30 One attempt to improve upon the teachings of Freeland

is illustrated in commonly assigned U.S. Patent 5,037,416

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-
3 gated to conform to the shape of the wearer while

L1




5.1 centineters (2.0 inches) and a transverse di nension of 25

a8bout 3.8 centineters (1.5 inches). The rearwardnost edge of the-aperture
46 is disposed at |east about 15.2 centineters. (6.0 inches), and
preferably about 17.8 centi- neters (7.0 inches) fromthe rear edge of.

t he di sposabl e absorbent article 20 while it is worn. The aperture 46 30
provi des a passageway for the comrunicationg of fecal mate- rial fromthe
anal opening through the topsheet 22 into the void space 52. Preferably
absorbent gelling materials are not registered with the aperture 46, so
that gel |l -Dbl ocki ng does manotainimge weryh@en cimage presdureeat rigmeelohgerdonsy

occurs. 35 16 This arrangement provides a topsheet which closely conforms
to the wearer without causiﬁg undue discomfort or irrita-
tion.

One drawback of the prior art teachings according to
Williams, Tharel, DesMarais et al., Freeland, and Allen et
al. is the void space does not remain open during use.
While the more advanced of these teachings utilize elastic
componénts to ensure the void space is created and regis-

10 tered with the -anal opening, the void space may collapse
when the wearer is sitting.

The prior art  teachings according to Jatkson, Jr.,

Yamada, LeFebvre, and Enloe teach support members which may
hold the void space open. However, these support members

15 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 communi-
cated through the opening but instead remain in.contact with
the skin of the wearer. This arrangement does not provide

20 . . . ' . .
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 c]qggjng of
fecal material from the skin of the wearer. Particularly,

25 it is an object of this invention to provide a disposable
absorbent article which not only communicates fecal material
away from the wearer, but preferably isolates the fecal
material in a void space.

| ' ' "SUMMARY OF THE INVENTION.

30 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 1liquid impervious
backsheet at 1least partially peripherally joined to one

35 another to form a void space therebetween for receiving
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CGel | - bl ocki ng may cause the |ower |ayer 26L to block the void space 52 and
sinterrupt the transport of fecal material towards the rear waist margi n 34.
The backsheet 24 is inpervious to fluids, such as 5 urine,
and prevents fluids absorbed by and contained in the absorbent core 26 from
wetti ng undergarnents, clothing and beddi ng. As used herein the
"backsheet" refers to any barrier disposed outwardly of the core 26 as

t he di sposabl e absorbent article 20 is wor B and whi ch contains absorbed 10
liquids within the di sposabl e absorbent article 20. Prefer- ably the

backsheet 24 is flexibl ?ecaqomevmt 3 abSABkhY o TiQr Bhspbed hﬁtaﬁ% ath

~ shape and .contour of th The, backsheet 24 nmay be a
pol yol efinic film suchgggﬁ psheet and Dackshct. pol yet hyl ene, having a

t hi ckness of about 0.01 mil Hhmoes!seettohemdult apetmtre nforl icommumicating. O@@% t o

.0.002 inches).  If material into the void space. The disposable absorbent
5 article further comprises 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.
10 The core- of the disposable absorbent article may

comprise an upper layer joined to the topsheet and a lower
1ayer joined to the backsheet. The means for maintaining
the void space provides a Z-direction clearance between the
upper layer and the lTower layer.
The means for maintaining'the void space may comprise
15 at least one, preferably at 1least two, longitudinally
oriented spacers. One of the two longitudinally 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
20 two outboard spacers parallel and coincident with the
Jongitudinal axis may be further provided.
BRIEF DESCRIPTION OF THE DRAWINGS
While the Specification concludes with the claims
particularly pointing out and distinctly claiming the

25 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 p]an'view of a diaper according to
20 the present invention;

Figure 2 is a-transverse vertical sectional view taken
along line 2-2 of Figure 1;
Figure 3 is a transverse vertical sectional view taken
along line 3-3 of Figure 1;
Figure 4 is a longitudinal vertical sectional view of
35 an alternative embodiment of a diaper according to
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desired, the backsheet 24 may be enbossed or

¢l oth-1ike appearance or provided with passages to permt vapor escape.

sui tabl e backsheet 24 can be nmade froma blend of about 45 to 90 percent

matte finished to provide a

A

| i near | ow density pol yethyl ene and about 10 to 55 percent pol ypropyl-ene.

Exenpl ary backsheet filnms are sold by Tredegar Industries, Inc.

Haut e, |Indiana under the designation RR8220 bl end for blown filns and

RR5475 blend for cast filns. 25

of Terre

The spacers 54 and 56

according to the present inven- tion are generally | i near el ements, having

a | ongi tudinal dimension SUbSEﬁ‘J‘thé’JelnY Aivertish ﬂa'@‘i‘ﬂb hoCupRe€brd WQyéj-' men-

sions, and are generally Iong|t¥d|na l'y oriented. used herein,” a

conponent is considered to be?

if it is ori ented withinFigabobt is a4t@p pbdn vidwe of amgattedeatave axi s LL.
used herein, a "spacer” is anypGRiRaesF tRE griserd $Mﬁ@¥ﬂneh£%ﬁ§"%5i‘mn§

absorbent Sart icle 20

10
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verse spacer between the outboard spacers and in
front of the aperture.
' DETAILED DESCRIPTION OF THE INVENTION
Referring to Figure 1, a-*disposable absorbent article"
refers to a garment worn about the body of a wearer which
collects body exudates. The disposable absorbent article 20
is 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
Tiquid 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
are at least partially peripherally joined to ensure the
core 26 is held in the desired position. The core 26 may

comprise two layers, an upper layer 26U juxtaposed with the |
topsheet 22 and a lower layer 26l Jjuxtaposed with the

backsheet 24. A disposable absorbent article 20 according
E? 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 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 disposabie 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

ongltudlnally 30 oriented
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mhfch tends to keep the void space 52 open while the weight of the wearer's
sbody is inposed on the topsheet 22. 35 17 At least two outboard

spacers 54 may be wused, in conjunction with any other desired spacers
54 or 56 to provide a mninmumfree space of .at |east about 0.64 centi-
meters (0.25 inches) between the |ower |ayer 26L and the 5

upper |ayer 26U of the core 26, taking into account any saggi ng or
f estooni ng of the upper |ayer 26U and anyZintru- sion of |oose fibers from
the core 26 into this space. It is inpoftant this m ni mum space between

the upper and |ower |ayp{g1862b aitdorfing! Bo "BeNpAdsaRE HHEREiohNRay O@dtgG Of

the ' 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, elastic 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 how to advantageously incorporate these optional
features into a disposable absorbent article 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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10

conponent s.

wearer's weight while the wearer is sitting. . The spacers
54 and 56 may be wrapped with a nonwoven fabric to reduce breakage or
cracki ng of the spacers 54 and 56 and inprove adhesive joining to other

The spacers 54 and 56 may be made of any nateri al

rigid 15

enough to support the weight of the wearer and retain the aforenentioned
m ni mum cl ear ance between the upper |ayer g6U and the | ower |

yet not provide enough resis- tance to conpression to allow red marking of

the skin to occur. General

as the wearer becones heavi er,

ayer 26L, but

spacers 54 20

and 56 having a greater tra%%ﬂ/ém'é MaTenBIAREAN a3 apd akar aiist Bargihald woe e
resistance to conpressi eNoseSpdrtasisded. thSRﬁ@ﬁdﬁbm\ébeeﬁpﬁFﬂ%ﬂﬂ%e&Mch 10

ki | ograns per square 25

per cent conpr essi on uuﬁleq]r WO?II cgﬁr@irrg§§|t\(‘? @Jligstw’ %Hg 5%)rutsaa

whi ch exhi b| t at |east a1Bo apetbertighestopdeyat

%é?@ PRy and

%ﬂ/é’fbébfh ispesable ahserbent| | .
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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 conneét the front
and rear waist margihs 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
Jjoined 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 herein, the "longitudinal® dimension, direction
or axis of the disposable absorbent article 20 is that

dimension, direction or axis which is a1ignéd front to back

with respect to the wearer as the disbosable absorbent
article 20 is worn. The “transverse" dimension, direction
or axis of the disposable absorbent article 20 is generally
orthogonal the longitudinal direction and sideways aligned
as the disposable absorbent article 20 is worn. The trans-
verse 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 margins 32
and 34. Thg "Z-direction" is generally orthogonal both the
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‘The spacers 54 and 56 may be made of any foamtype material, with open cel
foans being preferred over closed cell foans. This preference 1is
because open cell foans generally mnimze occurrences of red nmarking.
Suitable materials for the spacers 54 and 56 include high internal phase
enmul si on foam absorbent materials. H gh internal phase enul sion foam
absorbent materials may be made in accordagce with the teachings of
commonl y assigned patent application Seridl No. 07/743,947, |ssue
"Batch No. W40, filed August 12, 1991 in the nanes of DesMarais et al.,

whi ch patent applicati omoigs tidia@t Paidttedndeired Ndit¥ct RhE efie dbed M¥YG15896
18 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 iﬁches)
apart. It will be understood that if the disposable absor-
bent article is intended for use with smaller or larger
sized wearers, including adults, the disposable absorbent
article will have to be scaled accordingly.

A disposable absorbent article 20 sized to fit the
aforementioned range of wearers may be made having a top-
sheet 22 with a Tlongitudinal 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 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 centi-

meters (6.25 inches) and about 21.3 centimeters (8.4 inches)
respectively.

10

15

20

25 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 commonly 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 Mafch'zo, 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.

30

35
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for the purpose of illustrating one suitable material for consttucting
spacers 54 and 56 according to the present invention. H gh internal phase
emul si on foam absorbent material 5 spacers provide t he advant ages of
hi gh conpressive resistance and breathability to prevent red

mar ki ng. Furthernore, high internal phase enul sion foam absorbent materials
are very absorbent, adding to the total capaC|ty of the disposable
absorbent article 20 and m nimzing urine 10 | eakage.

However, high internal phase emulsion foam materials have certain

di sadvant ages when usepatledt Apphicatinn SdrdabNace07y 75, 180 idéd Jiow 183xa0DI e,

certain of these nater%@tﬁquMeQﬁtmk?? tlebend al ong the mpj or axis,

making it diffi- 15 t he dlsposable absorbent articl.e
20 to conformto Examining the components of the disposable absorbent
article 20 in more detail, the topsheet 22 and backsheet 24
5

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-

10

ation between the first member or component and the second
. member or component islintended to remain for the life of

15 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'zz and backsheet 24 is using hot-melt adhesive

20 such as manufactured By Century Adhesives, Inc. of Columbus,
Ohio and marketed as Century 5227 or HL1258 adhesive sold by
the H. B. Fuller Company of St. Paul, Minnesota. 1In a
particulariy preferred embodiment, adhesive joining is
accomplished by longitudinally oriented adhesive bands.

25 The absorbent core 26 has longitudinal 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

30 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 20 used for absorbing and
retaining body exudates. The upper layer 26U and the lower

35 “layer 26L of the absorbent core 26 each have opposed -major

A A A
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t he shape of the buttocks of the wearer: Further, these materials may be
hard to machi ne or otherwi se provide in the desired configuration and can
be difficult to adhere to other conponents of the di sposabl e absorbéent
article 20. 20 Rubber spacers 54 and 56 may al so be
utilized. | f rubber spacers 54 and 56 are sel ected, suitable cross |inked
natural foam rubber sold by the Ful flex Conpany of Bristol, Rhode Island,
under the designation XNRF has been foundlduitable. 25 '

Rubber spacers 54 and 56 provide the advantage of being very flexible al ong

h | [ f th . . h
Ui Sadvhnt ages of bei ng Rkt NS MRV oY rassTetrobe SRELRERy bndrdr 30re" oV

[ e ror e ustally
too 30 ~ ebriseessi plastic.s ondwayy ke coatedowith 3 medepsepraepbitieyi ene
~foams may be utilizedybducet fracEiCeiHindY thedFee@ natediabl e foans are sold
The tissue layer improves the tensile strength of the
5

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
10 meter (10 pounds per 3,000 square feet) and an air permea-
bility of approximately 30 cubic meters per minute per
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

15 topsheet 22 may separately or also wrap around the core 26.
The absorbent core 26 may be made from a variety of
commonly used materials such as comminuted wood pulp,
typically referred to as air felt. If desired, the absor-
o bent core 26 may further contain absorbent gelling materials
20 és_is_commonly used in the art. In particular, the absor-
bent core 26 may be made in accordance with the teachings of
commonly assigned U.S. Patent 4,610,678 issued September 9,
1986 to Weisman et al., which patent is incorporated herein
by reference for the purpose of showing how to make an
25 absorbent core 26 suitable for use with the present inven-
tion. Absorbent gelling materials made in accordance with
_ commonly assigned U.S. Patent Re. 32,649 issued April 19,
i 1988 to Brandt et al. have been found suitable for use in a
_ disposable absorbent. article 20 according to the present

30 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
35 the acquisition 2zone, so that the acquisition zone may
effectively and efficiently acquire rapidly discharged

S

15 AUG 1996




by the Vol tek Conpany,

‘Type S - foam

bei ng i nexpensive and easy to nold or other- wi se machine to the desired

configuration.

bei ng breat habl e and belng too inconpressible. It will be apparent to one

These

a division of Sekisui of Lawence, Massachusetts
foans provide the 35 advant ages of

However, these -foans provide the di sadvantages of not

skilled in the art that several other materials are suitable for nmaking

spacers 54 and 56 according, to the prese i-nventi on.

acting fluid stable aggregates as disclosed in commonly assigned U. S.

patent application 07/ 7Qgu#3land $FiiRp&at €he Name H30thd ist@dgbbion@dor 1A i N
Lhe names of oo et 2l yurglchih ek, © 3608 ol
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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 particularly preferred
lower layer 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 lower layers 26U and 26L of the core 26 may .be adhe-
sively Jjoined to 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
Centuﬁy 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 Manufactur1ng 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 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 under-
side of the topsheet 22. The other opposed face of the
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10 I n commonl y- assigned U. S. Patent 4,898,642 issued
February 6, 1990 to Moore et al., are feasible, which patent appli- cation
and patent are incorporated herein by reference for the purpose of

disclosing alternative nmaterials suitable for constructing spacers 54 and
56 according to the present 15 i nvention. Alternatively,
spacers 54 and 56 according to 'the present invention may be made of the
af orenment i oned Fibersorb brand material d8ld by the Atlantic Richfield

Conpany. Mre particularly, a disposable absorbent article 20 20
according to the present inve

accor di ! Ak 28T QP! L5 1240 iE”BEﬁ&'&Qd SPREFLS the:
posed on each side of the |ongitudl nal axis LL. e out boar d spacers
54 are general |y |inear bagkshaet &4, atyidl, @reafarabbingist imiGeatacting ivedatignsivipr e
preferably, each outboanderdnacier Mré spferitiigf thie alowangl gyeof 26bost €0 25
fromthe longitudinal axys,lant Robd3b A 2k VAG 38l Gothe backsheet 24.

5 ‘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
reason, the upper layer 26U of the core 26 should be present

10 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

15 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 the upper layer 26U

20 : 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 Qoid.space 52. Intru-
sion of a significant quantity of loose fibers into the void

_ space 52 from the core 26 could interrﬁpt (if not block) the

25 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 1, the "topsheet" refers to
' any 1liquid pervious facing of the disposable absorbent

30 article 20 which contacts the skin of the wearer while the
disposable absorbent article 20 1is worn and prevents
substantial contact of the core 26 with the skin of the
wearer. , The topsheét 22 is preferably compliant, tactilely

35 pleasant and non-irritating to the skin of the wearer.
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about 300 is formed between the outboard spacers 54. The outboard spacers
54 provide a neans for nmaintaining a cl earance between the upper |ayer 26U
and the lower |ayer 26L of the core 26 when a conpressive force is applied
to the disposable absorbent article 20 in the Z-direction.

Particularly, the outboard spacers 54 are a nmeans for maintaining
the void space 52 when the disposabl e absorbent article 20 1is |oaded by
the weight of the wearer. By naintainiHb this void space 52, feca

mat eri al comuni cated 35 to the void space 52 through the

aperture 46 may be norgreferd gﬁdiéﬁéhL&“%tW'tP@Jt'eé{ & BERARIGRT .1 Bt
bl ockage, obtura- ti Onmé)rre rgé:a%1 gnsport body \é%fatg %%ethe core Zﬁe erably, the
A suitable  topsheet 22 may be manufactured from mate-
rials such as porous foams, apertufed plastic films, natural
fibers (e.g. wood fibers or cotton fibers), synthetic fibers
(e.g. polyester or po]ypropylene 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.

10

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 m1n1mum 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,

20 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 centerline and the rear waist

margin 34. The elastic pane1'48'maintains the topsheet 22

25 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

30 reference for the purpose of showing how 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 préferab]y trans-
versely centered on the longitudinal centerline, and may
transversely extend between the entire longitudinal side

15

35
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fecal material is transported towards the rear wai st margin 34 where the
"fecal material is isolated fromthe skin of the wearer and does not pass
fromthe 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 inportant that any 10 obstructi on,

particularly transversely oriented conponelds, between the outboard spacers

54 is mnimzed, otherwi se transport of fecal material away fromthe

aperture 46 and towards _the rear,  waj st rgin 34
g%k1g gkﬁp

absorbent article 20 "HY'"b& thendLipe 5P${}p%gﬁicqéfﬁog?ﬁ!bﬁw°g]é’ 15
di mi ni shed. Pr ef er ablbg, aboue3.80ta Bbewtd 4. % santimetersa (1 Sotyil-8 tinchesal iny
extend forward to at |aagth.abPhe eldsdié rpane) adgaonitudenaANe dxdbm fFonPOkk
| ongi tudi nal 1y extend rear Wakdl uaBhid 8% APEhE YpSriife A2 it LG ¢iE3 ! St
mar gi n 34gback for a . . o _ .
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 longitudinal dimension of
about 5.1 centimeters (2.0 inches) when incorporated into
the topsheet 22. Preferably, the elastic panel 48 longi-
10 tudinally 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 applied loading
per 0.03 millimeters (0.001 inches) of thickness per unit
centimeter (0.4 inches) of width. A particularly preferred
15 elastic 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 pervious topﬁheet 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 longitudinél dimension of about
5.1 centimeters (2.0 inches) and a transverse dimension of
R about 3.8 centimeters (1.5 inches). The rearwardmost edge
of the apertufe 46 1is disposed at 1least about 15.2
centimeters (6.0 inches), and preferably about 17.8 centi-
meters (7.0 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. Preferably absorbent gelling materials are
not registered with the aperture 46, so that gell-blocking
- does not occur when large volume urine loading occurs.

- 20
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di stance of several centineters. 20 ' It is inportant
that the outboard spacers 54 have a |ongitudi nal extent at |east as great
as that of the aper- ture 46, so that the void space 52 is fully supported
and open along the aperture 46. The outboard spacers 54 shoul d not

| ongitudinally extend into the rear wai st margin 34 or transversely extend
beyond t he boundaries of the core 26, otherw se | eakage may occur. Thus,
the size and shape of the core 26 will infleuence the included angl e between
t he out board spacers 54. The aspect ratio of the outboard spacers 54 should

not be too great. If it tboard s acers re t o nar.r, i n . the
transverse di mension re ({]il q{jéc'f'é‘gtﬂ £247% e&" 3ﬂ"ert éygut%gafﬁrbﬁéﬁeF@ 54
may fold or collapse urddd space \&éi gt ioterript wberteansmOuhvar feda), mitieeial

out board spacers 54 shoggurdiOthdPedrORaistendrgin Jahe Z-direction, otherw se
t he m ni num

The backsheet 24 is impervious to fluids, .such as

5 urine, and prevents 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

10 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 fiilm, such as

15 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 embossed or matte finished
to provide a cloth-like appearance or provided with passages
to permit vapor escape. A suitable backsheet 24 can be made

20 from a blend of about 45 to 90 percent linear low density
polyethylene and about 10 to 55 percent polypropylene.
Exemplary backsheet films are sold by Tredegar Industries,

) Inc. of Terre Haute, Indiana under the designation_RR8220
blend for blown films and RR5475 blend for cast films.

25 The spacers 54 and 56 according to the present inven-
tion 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 "longitudinally"

30 oriented if it is oriented wi't.hin about + 450 of the
longitudinal axis LL. As used herein, a “spacer® is any
component of the disposable disposable absorbent article 20
which tends to keep the void space 52 open while the weight

35 of the wearer’s body is imposed on the topsheet 22.
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35 21 desired cl earance between the upper and | ower |ayers 26U and 26L
may not be sustained. Thus, the desired aspect ratio is a trade off between
havi ng out board spacers 54 w de enough to support the weight 5
of the wearer, and being tall enough to provide the afore- nentioned
m ni rum cl earance between the upper |ayer 26U and the | ower |ayer 26L
w t hout being so thin that folding or collapse of the spacers may occur
General ly, fecal mate- rial tends to flow!dl ong the edges of the spacers.
10 Therefore, a void space 52 having a relatively large Z-

direction clearance between:t hga4PRSH |oﬁ¥€tfar36ls’p§&¢stg$ 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 intc account any
sagging or festooning of the upper layer 26U and any intru-
sion of loose fibers from the core 26 into this space. It
is important this minimum space between the upper and lower

Tayers 26U and 26L is maintained under the loading of the

10 wearer’s weight while the wearer is sitting. The spacers 54
and 56 may be wrapped with a nonwoven fabric to reduce
breakage or cracking of the spacers 54 and 56 and improve
adhesive joining to other components.

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

15 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 enough resis-
tance to compression to allow red marking of the skin to

" occur. Generally, as the wearer becomes heavier, spacers 54

20 and 56 having a greater transverse dimension are preferred,
so that more resistance to compression is provided. Spacers
having approximately 10 percent compression under a
compressive pressure of about 1,400 kilograms per square
meter (2 pounds per square inch) and which exhibit at least

25 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
cell foams. This preference is because open cell. foams
generally minimize occurrences of red marking.

30 Suitable 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,

3 filed August 12, 1991 in the names of DesMarais et al.,
which patent'application is incorporated herein by reference
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| ower | ayer 26L, at the expense, if necessary, of a greater transverse
di mension is generally preferred. For the enmbodi ment described herein, high

internal 15 phase enul si on foam out board spacers 54 .havi ng
| ongi t udi nal di nensi ons of about 15.2 centinmeters (6.0 inches), trans-

verse di nensions of about 1.27 centineters (0.5 inches) and Z-direction

di mensi ons of about 0.95 centineters (0.38 inches) have been found to work
well. Referring to Figure 2, the outboart spacers 54 are preferably
attached to the underside of the upper |ayer 26U of the core 26. By

attaching the outboard RRAGRL Spuifoded o191 HRRPItihGYEHe s&fldnme [Witer Q4! FGAT
spacers 54 are generally closef to the meargr and provi de better
sustained fit of the 25constructing spacers, pdpdAf 58 paeeordings toq the | peesent ¢ he

aperture 46 and hence beétveetionegi stry of the aperture 46 with the anal
opening. If desired, the oujfpardiearciiaseteM¥idf @Rhhacheibdi? material
. 5 spacers provide the advahtages of high compressive
resistance and breathability to prevent 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. -

10

Howevér, high internal phase emulsion foam materials
have certain disadvantages 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 article 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 difficult to adhere to
other components of the disposable absorbent article 20.

Rubber spacers 54 and 56 may also be utilized. If
rubber spacers 54 and 56 are selected, suitable cross 1inked
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 along the major axis of the spacer. However,
rubber spacers 54 and 56 have the disadvantages of being
neither breathable nor absorbent, and are wusually too
compressible.

If desired, cross-linked polyethylene foams may be
utilized for the spacers 54 and 56. 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 other-
35 wise machine to the .desired configuration. However, these

15
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t he upper surface of the | ower |ayer 26L of the core 26, but this
.arrangenment presents several  disadvantages. For 30

exanpl e, the backsheet 24 of a di sposable absorbent article 20 according to
the present invention (or according to the prior art) nay nove relative to
the topsheet 22. |If the spacers are attached to the backsheet 24, even

t hrough the | ower |ayer 26L, registry with the aperture 46 and ulti- 35 :
mately with the anal opening may not be asd¥red. 22 The out board spacer.s
54 may be attached to the upper |ayer 26U or |ower |ayer 26L by any neans

wel | known in the art, pigfepaRle AHRHsUvaRLIRSNERHor BoIng RESIRETE dnd

being too incompressible.

It will be apparent to one skilled in the art that
several other materials are suitable for making spacers 54
5 and 56 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.
139, filed May 24, 1991 in the names of Roe et al., or
twisted, chemically stiffened cellulosic fibers as disclosed
10 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 incorporated herein by reference for
the purpose of disclosing alternative materials suitable for
constructing spacers 54 and 56 according to the present
15 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
Company. ' o :
More particularly, a disposable absorbent article 20
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 linear, as
noted above and longitudinally oriented. More preferably,
' each outboard spacer 54 is oriented at an angle of about 150
25 from the longitudinal 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
30 ' the disposable absorbent article 20 in the Z-direction.
Particularly, the outboard spacers 54 are a means for
maintaining the void space 52 when the disposable absorbent
article 20 is loaded by ‘the weight of the -wearer. By .
' maintaining this void space 52, fecal material communicated
35 to the void space 52 through the aperture 46 may be more

REPLACEMENT SHEET
- 15AUG 1996




iment, the outboard spacers 54 are adhesively attached using 5

a band of |ongitudinal adhesive between the spacer and the upper |ayer 26U.
The af orenenti oned XPO 9- 035 adhesive made by the M nnesota M ning and '
Manuf act uri ng Conpany has been found to work well for this purpose.
Referring back to Figure 1, if desired, a disposable 10

absorbent article 20 accordlng to the present invention may further
conprise a central spacer 56. The central sp@écer 56 is parallel and

coi ncident the |longitudinhal centerline and disposed in the rear portion 42

of the di sposable absorbent icle 20. The central acer 56 may have a
| ongi t udi nal 15 eadify lap?fgﬂé"ﬁﬁ]’bft”&'lﬂ?ﬂfteg ‘iptﬂ‘BUtle]‘ické@nt Phiurar s
(2 to 4 inches), transvetm amdoZlaidingctoif obheli voidsspate S@entPirefdrably,t hihse

ﬁ; rt hﬁ 83& P?g;n dt spacer s 5écaanﬂatleemf ?géraﬁﬂim%wtt&gﬂg?;ﬁ& Htﬂag bRE M&ﬁg?&
[
cen?ral spager 56 provi dggq}%ere tF\e efec ’yena'l is 1solated’ Prgom the skKin 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 impoftant that any
obstruction, particularly transversely oriented components, '
between the outboard spacers 54 is minim{zed, otherwise
transport of fecal material 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 1longi-
tudinally extend forward to at least about the front edge of
the aperture 46 and lbngitudina]ly 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 apér-
ture 46, so that 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 leakage may occur. Thus, the size and shape of
the core 26 will influence the included angle between the
outbdard spacers 54.

- The aspect ratio of the outboard spacers 54 should not
30 "~ be too great. If the outboard spacers 54 are too narrow in
the transverse dimension felative to the Z-directibn, the
outboard spacers 54 may fold or collapse under the weight of
the wearer. Conversely, the outboard spacers 54 should not
be too small in the Z-direction, otherwise the minimum

10
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20 t he advantage of reducing the amount of fecal materia

tn the gluteal groove of the wearer, providing for easier cleaning when the
soi | ed di sposabl e absorbent article 20 is renoved. Also, the central spacer
56 bisects the transverse span between the outboard spacers 54, preventing
t he upper 25 - | ayer 26U of the core 26 from saggi ng or
festooning into the void space 52. The central spacer 56 shoul d not have
a greater Z-direction dinmension than the oédlboard spacers 54, otherwise the

di sposabl e absorbent article 20 may be uncom fortable to the wearer or the
central spacer 56 may fgé

S ver al nts
of the di sposabl e absor ent réd &Qara"cezgemee" H‘e lg‘;pcﬁ% ?ﬁ ﬁf# e1 gl ﬁé@ ?
are feasible. As illus-28 &PiédWFrPeFFWlaé“eﬂ for exanpl e, the upper |ayer 26U
of the core 26 may be onitt ®susf,r the idesivedasspeot tiadfio 43 Qf tédde SFF between

di sposabl e absorbent arjiGhg @itbodtd YWalckrdSe QR Jnraﬁgﬂ( £8"upport the weight

5 of the wearer, and being tall enough to provide the afore-
mentioned minimum clearance between the upper layer 26U and
the lower ]ayer'ZGL without being so thin that folding or
collapse of the spacers may occur. Generally, fecal mate-
rial tends to flow along the edges of the spacers.
Therefore, a void space 52 having a relatively large Z-
direction c1earance between the upper layer 26U and the
Tower 1ayer 26L, at the expense, if necessary, of a greater
transverse dimension is generally preferred.

10

for the embodiment described herein, high internal
15 ) phase emulsion foam outboard spacers 54 having Tongitudinal
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 to the
upper layer 26U, the outboard spacers 54 are genera]Iy
closer to the wearer and provide better sustained fit of the
25 - outboard spacers 54 relative to the aperture 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 disadvantages. For

30 example, 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
Tower layer 26L, registry with the aperture 46 and ulti-

35 mately with the anal opening may not be assured.

20
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that urine wll

23 portion 40 of the disposable absorbent article 20.
arrangenent provides the advantage,

particularly for the fermal e wearer,

t he spacers 54 and 56 are placed

Thi s

be rapidly transmtted through the topsheet 22 but provides
t he di sadvantage that 5 :

nmore directly in contact with the buttocks of the wearer, increasing the

| i kel i hood of red nmarking. Furt hernore, the upper |ayer 26U of the core
26 provides transverse stability - prevent?hg the outboard spacers 54 from

noving inwardly relative to one 10

support so that the anal OPRRI BPdo3rd esq;iaéér%r 4 M\U rEet_Qf‘ta@ffi'édsElge\‘.\}?ey'upper

10

15

20

25

30
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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 longitudinal adhesive between the spacer and the
upper layer 26U. The aforementioned XP0-9-035 adhesive made
by the Minnesota Mining and Manufacturing Company has been
found to work well for this purpose. _
_Referring back to Figure 1, if desired, a disposable
absorbent article 20 according to the present invention may
further comprise ‘a cegtfa] 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
dimension of about 5.1 to 10.2 centimeters (2 to 4 inches),
transverse and Z-direction dimensions identical to those of
the outboard spacers 54 and be offset 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 redhcing the amount of fecal material in
the gluteal groove of the wearer, providing for easier
cleaning when the soiled disposable absorbent article 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-
fortable to the wearer or the central spacer 56 may fold or
collapse. | _

Several variants of the disposable absorbent article 20
according to the present 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

anot her and not providing
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As illustrated in.Figure 5, a disposabl e absorbent article 20 according to
the present invention, and particu- 15 larly according to the

vari ant havi ng no upper |ayer 26U of the core 26, may have a transversely
oriented spacer 58 internediate the two outboard spacers 54. The

transverse spacer 58 nmay be joined to or separate fromthe outboard spacers
54. It is, however, inportant the transversely oriented 20 spacer 58 be

di sposed in the front portion 40 of the di 28pos- able absorbent article 20
and particularly not be disposed to the rear of the aperture 46. Any

transversely oriented spacer d not bl qck the void space 52 or
ot herwi se interrupt or 8 "é’\}%'htm( H’g ttk‘ﬁng}ﬁp%? § absqrbent arkicdei 2P- 1 (1hAs 25

the aperture 46 towar dsatraegemeat peovddestatip radsdntagbe pmm&MGf-’s)elﬁororthent ed
spacer 58 is nore inporf&ffie wearer, that urine will be rapidly transmitted
through the topsheet 22 but provides the disadvantage that
-5 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 layer 26U of the
core 26 provides transverse stability - preventing the
outboard spacers 54 from moving inwardly relative to one
10 another and not providing support so that the anal opening
is registered with the passageway.

As illustrated in Figure 5, a disposable absorbent
article 20 according to the present invention, and particd-
larly according to the variant having no upper layer 26U of

15 the core 26, may have a transversely oriented spacer 58
intermediate the two outboard spacers 54. The transverse
spacer 58 may be joined to or separate from the outboard
spacers 54.

It is, however, important the transversely oriented

20 spacer 58 be disposed in 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

25 the aperture 46 towards the rear waist margin 34.

The transversely oriented spacer 58 is more impdrtqnt_
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 thé outboard spacers

30 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 pinching the
scrotum of a male wearer, care must be taken the scrotum

does not become lodged underneath the transverse spacer 58
35 and pinched.
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I n an enbodi nent whi ch does not have an upper |ayer 26U to provide
transverse support of the outboard spacers 54, to reduce undesired
transverse novenent of the outboard spacers 30 54. Wile
the transversely oriented spacer 58 may prevent the outboard spacers 54
~longitudinally adjacent or forward of the aperture 46 from noving inwardly
and pinching the scrotumof a nmale wearer, gare must be taken the scrotum
‘does not becone | odged underneath the tran§verse spacer 58 and pi nched.

24 If it is desired to incorporate a transverse spacer 58 between the

outboard spacers 54, the trapsuelsQlesi@dctdBcripoble ROLIRPAFSE QphdddTser
joined to the outboard ‘BRAREN Sthe 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
Jjuxtaposed 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 is
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-
20 maturely overloaded.

It will be apparent 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 central 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
accommodate the curvature of the buttocks of the wearer as
well. For example, the outboard spacers 54 or the central

3
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54. If it is desired to join the transverse spacer 58 and 5

out board spacers 54, a generally U shaped arrangenent may be utilized as
‘illustrated in Figure 5. The enbodi nent 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 10 - oriented towards the rear waist margin 34. |In another
variant, the end of the central spacer 56 2ixtaposed with the aperture 46
may be tapered as iIIus-'trated in Figure 5. This taper reduces the flow
resi stance of the central er 56, to,the fec? naterlal as |t is 15
transported towards the H“&‘é aﬁcﬁal“??'baﬁdt"“s‘ﬁf% Brildhgahetthesyss Brovidees an
i someric division of theithetwnsvaxtsety airienteldosdorei tomsobn tthe tewstomlsidpacer

56 and | ongi tudinal axigf lghe r?eﬂtﬁhataxfke' oFNee Eﬁfée'l"?rspfanarﬁ VOiHl $BRGGN 02

bet ween t_hse central SPagide fﬁt%e spealctt"ar'ser out(})ggr]s dQcta ed by Qﬁgocrlrx?'ea urrg_

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
either the upper or Tower layer 26U or 26L of the core 26
and the outboard spacers 54 joined to the opposite 1ayer 26L
or 26U of 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. A1l are
within the scope and intent of the appended claims.
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20 ' maturely overloaded. It will be apparent to one. skilled
_in the—art—that—several other variants are feasible as well. For exanple,

t he tra f" the void space 52 by the central spacer 56 is

not |im mﬂlﬂmﬂm‘e‘mm t he void space 52 as 25 illustrated

i n Figur . Slf*desired, several central. spacers 56 may be

I nt erposed between the two outboard spacers 54, so long as the void space

52 remai ns open without significant inte ruptlon or bl ockage of the trans-
m ssion of fecal nmaterial as noted ab In fact, a 30

plurality of central spacers 56 fanning out ‘fromthe 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 nodified
‘to acconmodate the curvature of the buttocks of the wearer as 35

wel | . For exanple, the outboard spacers 54 or the central

1. A disposable absaorbent article having a front waist margin, a rear

waist margin, and a longitudinal centerline, said disposable absor-
bent 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 iopsheet and said backsheet; and

a means for maintaining the void space when the disposable absorbent
article is loaded by the weight of a wearer, without interrupting
the transport of fecal material away from said aperture and
towards said rear waist margin.

2. A disposable absorbent article according to Claim 1 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 maih-
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 1iquid impervious backsheet at least partially peripherally joinéd'
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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25 spacer 56 may be transversely slit or otherw se provided with

.transversely oriented score lines on the tension side of the neutral axis
of thespacers—54—-and-56- The tension side of the spacers 54 and 56 is

di ct at re of the spacers around the buttocks of the wearer.
and isf H , ﬂlmml/ﬁ spacers 54 and 56 facing the backsheet 24. This
arrangement spacers 54 and 56 to curve along the |ongitudina

di mensi on to nor e readlly and accuratelyzgonforn1to t he buttocks of the
wearer. This arrangenent may 10 al so make the di sposable.

absorbent article 20 easier to fold for packaging and shipnment. |If desired,
the central spacer 56 may be joined to

at least one longitudinally oriented spacer disposed in the rear
portion of said dispasable absorbent article intermediate said
topsheet and said core;
preferably said at Teast one spacer comprises two spacers, one
disposed on each side of said longitudinal centerline; and
more preferably said two spacers divérge towards said rear waist
margin; and ; '
most preferably said core comprises an upper layer joined to said
topsheet and a lower layer 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 and said lower layer.

A disposable absorbent article according to Claims 1, 2, and 3

characterized in that said tnpsheet is foreshortened .relative to
said backsheet.

5. A disposable absorbent article according to Claims 1, 2, 3, and 4
characterized in that said topsheet has an elasticized panel in the
rear portion of said disposable absorbent article.

6. A disposéble absorbent article according to Claims 3, 4, and 5
characterized in that said disposable absorbent article further
comprises a central spacer intermediate said two spacers; and
preferably said central spacer is longitudinally 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 article according to Claims 3, 4, 5, and ©
characterized in that at least one of said spacers is transversely
slit on the tension side of said spacer.

—_— T
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ei ther the upper or lower layer 26U or 26L of the core 26 and the outboard

.spacers 54 joined to the opposite |ayer 26L 15 or 26U of the
core 55‘_‘3“‘“rarfy——+h£ftransverse spacer 58 nmay be joined to a different

l'ayer Hm'm he ot her spacers 54 and 56. It will be apparent that
severa mn rrﬂﬂlons and variants may be made by one skilled in the
art. Al afe20® within the scope and intent of the appended

clainms. 25 30 35 [err] 1. A di sposapl e absorbent article having a
front wai st margin, a rear waist

8. A disposable absorbent article'according to Claims 3, 4, 5, 6, and 7
characterized in that said disposable absorbent article further
comprises a transversely oriented spacer disposed in the front
portion of said disposable absorbent article.

9.

A disposable absorbeni article having a front waist margin, a rear

waist margin, and a 1ong1tud1na1 centerlxne, 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 fecal material between
said upper layer and said lower layer;
an aperture through said topsheet for communicating fecal mater1a1
to the void space;
two longitudinally 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 tépsheet
and said backsheet, said central spacer parallel and coincident
said longitudinal axis; .

more preferably said ﬁpacers are selected from the group consisting
of foam. rubber, twisted cellulosic fibers, and fluid stable
aggregates: and

most preferably said spacers comprise high internal phase emulsion
foam. '
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margin, a longitudinal centerline and a Z-direction orthogonal thereto,
.sai d disposabl e absorbent article conprising: a liquid pervious topsheet; a
liquid inpe###eu%—backsh@éf"T’least partially peripherally joined to sai.d
topsheet to iintermedi ate sai d topsheet and said backsheet
for receivin&@m ﬂ“ﬂf@““ an absorbent core internedi ate said topsheet
and .sai d bac el sal® core conprising an upper |layer joined to said

t opsheet and a |ower |ayer joined to said backsheet; an aperture through
sai d topsheet for communicating fecal maferial to the void space; and two

| ongi tudinally oriented spacers disposed in the rear portion of said

di sposabl e absorbent article, one said spacer being disposed on each side
of said longitudinal centerline internmediate said topsheet and said core,
and said longitudinally oriented spacers are joined to one of said upper

. layer and said |lower layer in a deposition internedi ate said

10. A disposable absorbent article according to Claims 3, 4, 5, 6, 7, 8,
and 9 characterized in that said spacers extend the entire longitu-.
dinal dimension of said aperture; and
- preferably said upper layer and said lowér layer have a space there-

between as measured on the longitudinal centeriine of said
disposable absorbent article of at least 0.64 centimeters under
a pressure of 1,400 kilograms per square meter.
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| upper layer and said | ower |ayer. 2. A di sposabl e absorbent article
according to claim1l wherein said two spacers .diverge toward said rear

wai st margin. 3. A di sposabl e absorbent article according to claim1l
wherein said spacers extend the entire |ongitudinal dinension of said
aperture. 4. A di sposabl e absorbent article according to claim1l wherein

sai d upper | ayer is present only in the rear portion of said di sposable
absorbent article and said Iongitudinalh& oriented spacers are adhered to
sai d upper |ayer. [err] 27 5. A

di sposabl e absorbent article having @é&%ﬁ\al st margin, a rear waist
margin, a longitudinal centerline an “XYi'rection orthogonal thereto,

sai d di sposabl e absorbent article conprisi n%:
DISPOSABLE ABSORBENT ARTICLE HAVING CORE SPACERS

A disposable absorbent article, such as a diaper, is disclosed. The disposable absorbent
article has a top sheet (22) foreshortened relative to the back sheet (24). The foreshortening
creates a void space (52) between the top sheet and the back sheet. Fecal material is
communicated through an aperture (46) in the top sheet to the void space. At least two
longitudinally oriented spacers (54) are disposed in the void space to keep 'the void space open
under the weight of the wearer’s body. While the void space is open, fecal matérial . |
communicated through the aperture can be transported towards the rear waistband (34) without
interruption significant obstruction, preferably isolating the fecal material from the skin of the
wearer. This isolation provides for easier cleaning of the wearer when the dispésable absorbent

article is soiled and removed. -

FIGURE 1
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a liquid pervious topsheet; a liquid inpervious backsheet at |east
spartially peripherally joined to said topsheet to forma void space for
receiving fecal material; an absorbent ‘core imedi ately said topsheet and
sai d backsheet wherein said core has an upper |ayer juxtaposed with said

t opsheet and a | ower |ayer juxtaposed with said backsheet to forma void
space for. receiving fecal material between said upper |ayer and said | ower
| ayer; an aperture through said topsheet for comrunicating fecal material
to the void space; and two |l ongitudinally_ogiented spacers internediate
sai d topsheet and said backsheet and joinadiég at | east one of said upper .
| ayer of said core or said | ower |ayer of said core, one said spacer

di sposed on each side of said |ongitudinal centerline. 6. A di sposabl e
absorbent article according to claim5 further conmprising a transversely
oriented spacer inter ' si?id two | gngitudinally 1/2
’ )
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ortented spacers and disposed in the front portion of said disposable
absorbent article internediate said topsheet and said backsheet. 7. A

di sposabl e absorbent article according to claim5 further conprising a
central’ spacer internediate said topsheet and said backsheet, said central
spacer '‘paral l el and coi ncident said | ongitudi nal axis. 8. A di sposabl e
absorbent article according to claim5 wherein said spacers are sel ected
fromthe group consisting of foam rubber, twi sted cellulosic fibers, and
fluid stabl e aggregates. REPLACEVENT SHEEEJO 6 AUG 1999 [err] 28 9. A
di sposabl e absorbent article according t | & m 8 wherein said

24
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o fo3evge5 1005
spacers corrprl se _wmm phase enul sion foam 10. A di sposabl e
i’ibsorbfant—‘arr I cl e acco W to claimb5 wherein said _upper |layer and said
ower | ayeqy i on space therebetwegn, REPHAC ac,
being on t xcenterline of said di §pbichblcg ﬁgﬁg\chhggT%P SG
Z-di rectlon*sp‘ace be| ng orthogonal to the |ongi uﬁm@mgynte i%%
di sposabl e absorbent article, and having a di nejg sp[ranagfmgg\
centi meters when said spacers are under a ﬂﬁessbr;g_! o P9 po t, IJPIR?@Pém;
per square neter. 29 10. A disposabl e absor bbnt artlac c,ag‘?) g’ﬁ@ Raged ..
Clains 3, 4, 5, 6, 7, 8, and 9 characterized init at..S; Ld spacers extend
the entire | ongi tWhathsrdinidisnsi on of said apektgres ﬁd?ﬁgﬁi%?a,t&lﬁ.ﬂsm_d
upper layer and said |ower |ayer have a space there- -

1. A disposable absorbent article having a front waist margin, a rear waist
margin, a longitudinal centerline and a Z-direction orthogonal thereto,
said disposable absorbent article comprising:

a liquid pervious topsheet;

a liquid impervious backsheet at least partially 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 said
core comprising an upper layer joined to said topsheet and a lower
layer joined to said backsheet;

an aperture through said topsheet for communicating fecal material to
the void space; and

two longitudinally oriented spacers disposed in the rear portion of said
disposable absorbent article, one said spacer being disposed on each
side of said longitudinal centerline intermediate said topsheet and said
core, and said longitudinally oriented spacers are joined to one of said
upper layer and said lower layer in a deposition intermediate said
upper layer and said lower layer.

2. A disposable absorbent article according to claim 1 wherein said two
spacers diverge toward said rear waist margin.

3. A disposable absorbent article according to claim 1 wherein said
spacers extend the entire longitudinal dimension of said aperture.

4. A disposable absorbent article according to claim 1 wherein said upper
layer is present only in the rear portion of said disposable absorbent
article and said longitudinally oriented spacers are adhered to said
upper layer.
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s \; . . .
between as neasured on the longitudinal centerline of said disposable
absorbent article of at |east 0.64 centineters under a pressure of 1,400
kil ograns per square meter——

mmmw
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5. A disposable absorbent article having a front waist margin, a rear waist
margin, a longitudinal centerline and a Z-direction orthogonal thereto,
said disposable absorbent 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 immediately said topsheet and said backsheet
wherein said core has an upper layer juxtaposed with said topsheet
and a lower layer juxtaposed with said backsheet to form a void space
for receiving fecal material between said upper layer and said lower
layer;

an aperture through said topsheet for communicating fecal material to
the void space;

and two longitudinally oriented spacers intermediate said topsheet and
said backsheet and joined to at least one of said upper layer of said
core or said lower layer of said core, one said spacer disposed on
each side of said longitudinal centerline.

6. A disposable absorbent article according to claim 5 further comprising
a transversely oriented spacer intermediate said two longitudinally
oriented spacers and disposed in the front portion of safd disposable
absorbent article intermediate said topsheet and said backsheet.

7. A disposable absorbent article according to claim 5 further comprising
a central spacer intermediate said topsheet and said backsheet, said
central spacer parallel and coincident said longitudinal axis.

8. A disposable absorbent article according to claim 5 wherein said
spacers are selected from the group consisting of foam, rubber, twisted
cellulosic fibers, and fluid stable aggregates. '
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9. A disposable absorbéni értiéi'e a':i:oording to claim 8 wherein said
spacers comprise high internal phase emulsion foam.

10. A disposable absorbent article according to claim 5 wherein said upper
layer and said lower layer have a Z-direction space therebetween, said
Z-direction space being on the longitudinal centerline of said
disposable article, said Z-direction space being orthogonal to the
longitudinal centerline of the disposable absorbent article, and having a
dimension of at least about 0.64 centimeters when said spacers are
under a pressure of about 1,400 kilograms per square meter.
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DISPOSABLE ABSORBENT ARTICLE HAVING CORE SPACERS

ABSTRACT

A disposable absorbent article, such as a diaper, is disclosed. The disposable
absorbent article has a top sheet (22) foreshortened relative to the back sheet (24). This
foreshortening creates a void space (52) between the top sheet and the back sheet.
Fecal material is communicated through an aperture (46) in the top sheet to the void
space. At least two longitudinally oriented spacers (54) are disposed in the void space to
keep the void space open under the weight of the wearer’s body. While the void space is
open, fecal material communicated through the aperture can be transported towards the
rear waistband (34) without interruption significant obstruction, preferably isolating the
fecal material from the skin of the wearer. This isolation provides for easier cleaning of
the wearer when the disposable absorbent article is soiled and removed.
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