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5 The invention disclosed herein relates to disposable
absorbent articles, particularly sanitary napkins, and more
particularly sanitary napkins having a means for providing

improved body contact. '

BACKGROUND OF THE INVENTION
10 Sanitary napkins and related disposable absorbent articles
which provide for the collection of menses and other bodily
discharges are well known in the art. It has long been an object
of sanitary napkins to readily intercept menses upon discharge
from the wearer. Such sanitary napkins have long had a means,
15 typically pressure sensitive adhesive, for'affixing the sanitary
napkin to the undergarment of the wearer and maintaining the
sanitary napkin in the proper bosition to intercept the discharged
menses.

However, the undergarment may not, in fact, move in concert
20 with the body of the wearer. Specifically, the crotch of the
undergarment of the wearer may not remain in constant registration
with and position relative to the vaginal opening. Also, as the
wearer spreads her legs, walks, sits, etc., the sanitary napkin
may not flex and twist with the undergarment - stressing the means
25 for affixing the sanitary napkin to the undergarment of the
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FEELD OF THE | NVENTI ON 5 The invention disclosed herein relates
to disposable absorbent articles, particularly sanitary napkins, and
nor e particularly sanitary napkinszhaving a nmeans for providing
i‘ripr.oved body cont act . ~ BACKGROUND OF THE | NVENTI ON 10
Sani tary napkins and rel ated di sposabl e absorbent articles which
provide for the collection of nmenses and other bodily di scharges are
wel F known in the art. It has |ong been an object of sanitary napkins
to readily inteweaept. NElmsefactponheli prdssure sensitiiveoradhdsd veemayrbecom@ich

sani tary napki ngeleNes A 1A, AndBadhentS cdnRUC bRl IR SaRfdR) L1 v

adhesi ve, for I XI'N arnent” of the
wearer and nai nnmkmrig §'Pﬁeft from Q%ﬂ?%ﬂr"yd rpapktinn %dtmiﬁfﬂiﬁé@“ .position to

intercept the di schgémm attemﬁﬁsﬂsﬁﬁ the art have lberve \ifide b€ provdge gar nment
may not, gin fact

| h | of .t he wear
Speci fi cal ly, tfﬁ!'i '3‘[ AP 1I’“ f"ﬁb‘:h may t{?nag & ?‘ﬁé‘ﬁt % ﬂeé'g\%ggﬁng gnﬁg)e not
remai n i n const eedrer egdsatsat paimtain thwlcnhstantl pos &t iioh owi th etespecteta dhe he

vagi nal openi NgpodyAlgfOthéSudalbbr. For example, U.S. Patent 4,425,130 issued
January 10, 1984 to DesMarais discloses a sanitary napkin. having
decoupled components joined at the transverse edges.

10 Other attempts have been made in the art to provide a
sanitary napkin which maintains contact of the topsheet with the
body of the wearer. For example, U.S. Patent 4,804,380, issued
February 14, 1989 to Lassen et al. discloses a three dimensionally
shaped sanitary protecting device which claims to readily fit and

15 align itself with the wearer’s anatomy. However, this teaching
does not allow for the aforementioned independence of movement
between the body of the wearer and the undergarment of the wearer.

Other attempts in the prior art to provide improved body
contact are illustrated by U.S. Patent 2,747,575 issued May 29,

20 1956 to Mercer. This patent discloses a catamenial bandage having
a longitudinal hump which bulges towards and may contact the body
of the wearer. However, this teaching suffers from the drawback
that the bandage requires transverse compressive forces to cause
the topsheet to bulge towards the labia and no means for

25 controlling the type or degree of bulging is provided.

None of the sanitary napkins according to the prior art
provide separation and independent movement of the topsheet and
backsheet and a means for controlling such separation and
* independent movement. Also the sanitary napkins of the prior art

30 do not provide a means for maintaining labia contact without
transversely compressive forces being applied to the sanitary
napkin. '

It is an object of this invention to provide a sanitary

napkin which more readily intercepts menses as it is discharged.

35 Also, it is an object of this invention to provide a sanitary
napkin which maintains better contact with the wearer throughout

the range of normal movements encountered while the sanitary
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wear er spreads her legs, wal ks, sits, etc., the sanitary napkin may
not.flex and twist wwth the undergarnent - stressing the neans 25 for
affixing the sanitary napkin to the usdergarnent of the

7 - wearer. In fact, the essure sensitive adhesive may
becone .detached from the undergarnent, further allowing the
sanitary napkin to shift fromthe desired position and registration.
Sevéral attenpts in the art have been made to provide a 5 sanitary

napki n whi ch ngpapKif #§ twsred riqallye Uﬂdﬂr GAr BBJEctOobftids inventionnaarer and
%Z?e?@ nt I%l)p Lo ?nssatn %-yprcu)s' t@ﬁ{h V\f\ g&ﬁ@ge&g’g&g‘g Qeand indepencpe%gy of the
movement of the components relative to both the undergarment of
the wearer and to the vaginal opening of the wearer.
5 ' SUMMARY OF THE INVENTION
' The present invention comprises a sinitary napkin having two
spaced apart longitudinally oriented edges and two spaced apart
transversely oriented edges. The sanitary napkin has a liquid
pervious topsheet, a liquid impervious backsheet joined to the
10 topsheet along one transverse edge and unattached to the topsheet
along the other transverse edge, so that the topsheet may be
separated from the backsheet. The sanitary napkin further has an
| absorbent core between the topsheet and the backsheet and
associated with the topsheet. . The sanitary napkin is provided
15 with a means for controlling the separation of the topsheet from
the backsheet.

The means for controlling the separation of the topsheet from
the backsheet comprises a longitudinal pleat which constrains the
separation of the topsheet from the backsheet. In one embodiment

20 "the joined transverse edge is generally coincident with the
transverse edge located at the perimeter of the sanitary napkin.
In another embodiment, the joined transverse edge is
longitudinally inboard of the perimeter and the sanitary napkin
has unattached transverse edges in front of and behind the joined
25 transverse edge. _ '
R SCRIPTION OF TH WING

While the Specification concludes with claims particularly
pointing out and distinctly claiming the presenting invention, it
is believed the same will be better understood from the following

30 description taken in conjunction with the accompanying drawings
wherein like parts are given the same reference numeral, similar
or analogous parts are designated with a prime symbol, and:

Figure 1 is a top plan view, partially shown in cutaway, of a

sanitary napkin according to the present invention;
35 Figure 2 is a vertical sectional view taken along lines 2-2
of Figure 1, showing the sanitary napkin articulated to
the closed position; S
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January 10, 1984 to DesMarais discloses a sanitary napkin having

decqupl ed conponents joined at the transverse edges. 10 O her
attenpts have been nade in he art to provide a sanitary
hapki n whi ch maintains contact of the topsheet with the body of the
wearer. For exanple, U S. Patent 4,804,380, issued February 14,
1989 to Lassen et al. discloses a three dinensionally shaped
sarfiitary protecting device which clains to readily fit and 15 align

i Itisel f with FRipererdaisn’ svextitadnyectiohaleveiew takan aloegdlingsg3-3 does not
allow for the af I gqneghd f bet ween t he
body of the wearcgi ?%Et F]le’ S’P}d eﬁggrﬁ?redﬁ??%ﬂt?}dgﬁgxﬁg?gc.mated to O her
attenpts in the thei enrenapesitionsy ovi de i nproved body contact are

i I lustrated figuké 3. FRauevdrt2caldgectibndlssimdof/ay s&@nd 20 1956 to Mercer.

Tgi s patent disc o [ had4la N ongi t udi nal
hunp whi ch bul-geéglgﬁgﬁm%ﬁasq‘égﬁay ecgﬁ{hgg?&tehgde_beog’){ the topsh@g# the wearer.
However, this teugdhbarkshest; dpinedr oyt Ak thealgsgitud nal edges; gad t he bandage
requires transveippat GEPtIHTa oS the'ds Stante fromthe perimeteri hadt opsheet to

bul ge towar the Labia and.n {10 I 1] the t '
degree of b%@f‘ﬁ(’g rL's“pPo\’ﬁ'gé&‘.o' $EXignal Qié%?o&lotr?g ‘oc“?m{g *sisz't' ar§ n;BEi g;
accordi ng to theofor Figurart4, showing the sanitaryepapkin artiswlateddependent

mpyement of the {PRREPenGPition with HAEKSHRE frévitd ad rRaRs for

controlling such eparation and L hdependenf. mgvenent. Al so the
sani tary napki nsuwif‘ﬂ\?dprit&“s&’ref'se 3fdges d‘aBPmFg p?bcblrnt{iog neans for
mai nt ai ni ng | abi sepaocatimat w t hout

DETAILED DESCRIPTION OF THE INVENTION |
As illustrated in Figure 1 a decoupled sanitary napkin 20
15 according to the present invention has a liquid pervious topsheet
22 which is oriented towards and contacts the body of the wearer,
a liquid impervious backsheet 24 which is oriented towards and
contacts the undergarment of the wearer and an absorbent core 26
intermediate the topsheet 22 and backsheet 24. The core 26 'is
20 associated with the topsheet 22. The topsheet 22 is’ decoupled
from the backsheet 24.  As used herein the term "decoupled" refers
to the independence of movement of two components of the sanitary
papkin 20 and requires separability of such components. '
The sanitary napkin 20 is defined by two longitudinal ends 28
25 and two transverse ends 30. As used herein , the term
"Jongitudinal®™ refers to a line, axis or direction generally
aligned with the vertical plane which bisects the standing wearer
into left and right body halves. The term "transverse" refers to
the line, axis or direction generdlly orthogonal the longitudinal
30 direction and lying within the plane of the sanitary napkin 20. .
The sanitary napkin 20 is typically longer in the longitudinal
dimension than in the transverse dimension.
The topsheet 22 and backsheet 24 are joined together at one
transverse edge 30 and unattached to each other at the other
35 transverse edge 34. Typically, the transverse edge 30 at which
the topsheet 22 and backsheet 24 are joined is oriented towards
the front of the sanitary napkin 20 and wearer while the sanitary

e

e
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transversely conpressive forces being applied to'the sanitary

napki-n. It is an object of this invention to provide a
sanitary napki n whi ch nore rea@lylintercepts nmenses as it is

di Scharged. 35 Also, it is an object of this invention to provide a
sanitary napki n whi ch nai ntains better contact with the wearer

t hr oughout the. range of normal novenents encountered while

the sanitary
REPLACEMENT SHEHRpkin 20 is being worn and the unattached transverse edges 34 are

brovi de sani t ary*EfEd, tavards, the j33n Y 1 Birdrias B ERILEY. hibkin 20
novement of the tonPRingntwersc| aly valtustraded tine Riguresgal-dentthgr joined
transverse edge 32 is generally coincident a transverse end 30.

As used herein the term "joined" refers to the condition
where a first member or component is attached, or connected, to a
second member or component either directly; or indirectly, where
the first member or component is attached, or connected, to an
intermediate member or component which in turn is attached, or
10 connected, to the second member or component. The relationship

between the first and second joined members or components is
intended to remain for the life of the members or components. As
used herein the term "unattached” refers to the condition where
two members or components are not joined or otherwise intended to
15 - remain in contacting and adjacent relationship during the useful
life of the disposable absorbent article. The term "affixed”
refers to a temporary contacting relationship between two members
or components of the sanitary napkin 20. As used herein, the term
‘"associated” comprises integral, joined, affixed, indirectly and
20 weakly linked relationships:

Examining the components in more detail, the topsheet 22 is
the component of the sanitary napkin 20 which is oriented towards
and contacts the body of the wearer and receives bodily
discharges. The topsheet 22 is liquid pervious and should be

25 flexible and nonirritating to the skin. As used herein the term
"flexible" refers to materials which are compliant and readily
conform to the shape of the body or respond by easily deforming in
the presence of external forces. Preferably the topsheet 22 is
not noisy, to provide discretion for the wearer. The topsheet 22

30 should be clean in appearance and somewhat opaque to hide the
bodily discharges collected in and absorbed by the core 26.

The topsheet 22 should further exhibit good strikethrough and
rewet characterisiics, permitting bodily discharges to rapidly
penetrate the topsheet 22 to the core 26, but not flow back

35 . through the topsheet 22 to the skin of the wearer. A suitable

topsheet 22 may be made from nonwoven materials and perforated
polyolefinic films. '

5
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the wearer and to the vagi nal opening of the wearer. 5

SUMVARRY .OF THE | NVENTI ON The present invention conprises a
sanitary napkin having two . sQﬁced apart longitudinally oriented
edges and two spaced apart transversely oriented edges. The
sanitary napkin has.a liquid pervi ous topsheet, a liquid

I mper vi ous backsheet joined to the 10 t opsheet al ong one transverse
edge and unattached to the topsheet al ong the other transverse

edge, so that the t‘rﬁfésheﬁhé'&ﬁyzbehas a pluraldtpaofit eperiturey tive damktshﬁet.
{opshoot - antl A bRs, dphotfted 3heflin to pass thARGH O° the [elrg 2€; U3t | N°
The sanitary napRriwres mayovibdbdneedimot, be presantheihheoflapsniddol | Amg t he

separation of taRertiupeERTYoTerPMic film topsheé22DRVHAdIABSUL 5 to about 60 The
means fog controlli Qg the se arﬁvt the

|.on”of B% éﬁpshee from d
backsheet conpMeEERNt; OPeih ATeAyi HRICH X a00H 2R BENGent 9A90 aFR2, and a
separati on of tthéckneps ofeabduto®lhto abatsRe@hk milliimeters Hsrioitiabbent 20
the joined transvygrgs;redd [ rapl IsBfFd 4 WA T
transverse edge | o\ggtg 1é’l;tga_l’t ﬁgeptz,lplgﬁi}?e?i o“*éytﬁgsggﬁyiéte%??h\r,\\% {Efﬁm’ft
In another  &%8Phanes fluid; panetratjop tp the, gope, 2pse hgdgg‘%ac}agt 13
| ongi tudi nal | y typbeadily ndnibhic padi skduld bedndrierttanidgrty thekskin, A
has unat §g@ched esel j,nd Al 25
transverisd:aI edgéﬂ-?{&!ﬁ{ Wenfty°ar dbolt Vb1 q@&?&%‘ﬁ%@é&l i&ﬁagf\l %beﬁ'&f:‘e'bmw NGS

_ of topsheet 22 area is suitable. A suitable surfactant is sold by

the Glyco Chemical, Inc. of Greenwich, Connecticut, as Pegosperse

200 ML.
It is t"ecognized that the topsheet 22 may have absorbent
15 capacity, if the core 26 has a capillary system or a Z-direction

system of fibers. This provides an integral topsheet 22 and
associated core 26 structure. A nonwoven topsheet 22 is typically
used for this purpose. _
" A particularly suitable topsheet 22 may be made in accordance
20 with U.S. Patent 4,342,314 issued August 3, 1982 to Radel et al.
and U.S. Patent 4,463,045 issued July 31, 1984 to Ahr et al.,
which patents are incorporated herein by reference for the purpose
of disclosing particularly preferred executions of liquid pervious
topsheets. An elastically inextensible topsheet 22 made of model
25 X-3265 or model P1552 apertured formed film sold by the Ethyl
Corporation, Visqueen Division, of Terre Haute, Indiana has been
found to work well. _ -
' The backsheet 24 may be any flexible, liquid impervious
material, such as a polyolefinic film, and prevents discharges
30 collected by and contained in the sanitary napkin 20, particularly
discharges absorbed by the core 26, from escaping the sanitary
napkin 20 and soiling the clothing and bedding of the wearer.
Preferably the backsheet 24 is not noisy, to provide discretion
for the wearer. :
35 The backsheet 24 may also be impervious to malodorous gases
generated by absorbed bodily discharges, so that the malodors do
not escape and become noticed by the wearer. A Jow density
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VWil e the Specification concludes with clains particularly

poi nting out and distinctly claimng the presenting invention, it

,is believed the same will.be better ungerstood fromthe follomnng 30
description taken'in conjunction with the acconpanyi ng draw ngs

wherein |like parts are given the sanme reference nuneral, simlar

or anal ogous parts are designated with a prine synbol, and

Figure 1 is a top plan view, partially shown in cutawgy

sani tary napki polaetiorldnedackshert 24r ahouht0.03ytnabout 0.0 ;ggnimeters in Figure

2 is a verticappjckéds), Ofﬁéfer}ibﬁ""ab&herb R OR Vimegss2iR eﬁiclihgssr,ehis showi ng

. ng, tlsgzl tary tr)]eenklfgun ' tl)%%lretwe 1. “Particularly, a,polyethylene hFl(:l Osgﬁj
as is sold by ‘the Ethyl Corporation, Visqueen Division, under
S model XP-39385 has been found particularly well suited for this

purpose.

In a particularly preferred embodiment, the backsheet 24 is
slightly larger than the topsheet 22 and intermediate absorbent
core 26. In such an embodiment, the topsheet 22 and intermediate

10 absorbent core 26 are peripherally circumscribed by the backsheet

' 24 which has a radial margin of about 0.5 centimeters to about 1.5

centimeters, preferably about 1.0 centimeter, from the edge of the

topsheet 22. This geometry provides a marginal area of protection

~ should the core 26 become overloaded or the sanitary napkin 20

15 otherwise fail. In such an embodiment the backsheet 24 and flaps
44 are preferably unitary and coextensive.

Referring to Figure 2, if desired, the outwardly oriented
face 36 of the backsheet 24 may comprise a means for attaching 38
the sanitary napkin 20 to the undergarment of the wearer.

20 Preferred attaching means 38 include mechanical fasteners or, more
preferably, pressure sensitive adhesive 38. The bressure
sensitive adhesive 38 may be applied to the outwardly oriented
face of the backsheet 36 1in two parallel Tlines or two
symmetrically opposite, convex outwardly oriented lines. The

25 lines may be about 5 to about 20 millimeters in width.
AlternatiVely, the adhesive 38 may be applied to the backsheet 24
in a generally centered rectangular patch (not shown) covering
about 30 to about 70 percent of the area of the outwardly oriented
face of the backsheet 36. Another alternative, as illustrated, is

30 adhesive 38 longitudinally centered and disposed near the distal
end of each flap 44. Suitable adhesive 38 is supplied as 0.6 mil
pass Century Adhesive A305-4 by Anchor Continental, Inc., 3 Sigma
Division, of Covington, Chio.

Referring back to Figure 1, the absorbent core 26 is the

35 means for collecting and containing bodily discharges,
particularly menses, deposited thereon or which otherwise
traverses through the liquid permeable topsheet 22. The core 26
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Figure 3 is a vertical sectional view taken al ong lines 3-3 of

Figure 1, showing the sanitary napkin articulated to t he open
posi tion; Figure 4 is a vertical sectional view of a second

enbodi nent, having the transverse edge ®¥f the topsheet and
backsheet joined only at the |ongitudi nal edges and about
one-third of the distance fromthe perineter; and Figure 5is a
vertical sectional view of the sanitary napkin . of Figure 4,

showi ng the sanid ah¥ Ramithent?rdfl AMkatafitary napkin (20 (WAGcWPRItehAS fahgn Wi th
both the front and rgqg unat f ached égamsver e ﬁg%fsd
displaying z-"BtAENS: ithR Dodily discharges.;; fhe core 1s c°f£?fﬂ? an

DESCRI PTI ON OF nbnfir#iteatidgl @bl the siksini| | Tisd raored26 madyi der eedtangularoopl ed -
sani tary napki oLyl t r | ta.QN 40 ¢l ervi ous
t opsheet (22 m{hc(ﬁp?gaggrlggﬁtggd ?gélah‘%ég gﬁ%@%’i"ﬁ’?&"‘?h&%?ﬁ@"%ﬁ ?%%s\?earer',
a i qui di nper vangudaem Adsiosdented §pwards; theyhagkshegt ¢ ¢hvAnds opegfacendéact s the
under gar ment of ortjeftedetowardsiittie gopsheetr PENt core 26 internediate the

Lgpeneet 22 and. PoKAEESly, H, B MR kRS RORRRERALAE dRsoneerr
t erm "decoupl edsuchedereeliwlospcwaddinge dadntidratedrsommupiit ionf pules davarénent s
of the sanitaryof tissue paper; and absorbent gelling materials. If a tissue
- 10 baper core 26 is selected, tissue paper made in accordance with
U.S. Patent 4,191,609 issued March 4, 1980 to Trokhan and
incorporated herein by reference to show a particularly preferred
tissue paper is suitable for the sanitary napkin 20 described
herein.

15 If it is desired to incorporate absorbent gelling materials

' into the core 26 of the sanitary napkin 20, absorbent gelling
materials made in accordance with U.S. Patent 4,654,039 issued

~ March 31, 1987 to Brandt et al. and incorporated herein by
reference for showing particularly preferred absorbent gelling

20 materials are suitable. A suitable laminate of absorbent gelling
materials and tissue may be purchased from the Grain Processing
Corporation of Muscatine, Iowa, under Model Number L535.

The core 26 need not have a total absorbent capacity much
greater than the total amount of bodily discharges to be absorbed.

25 The core 26 is preferably narrow and thin, to be comfortable to
the wearer. For the embodiment described herein the capacity of
the core 26 should be at least about 2 grams of 0.9 percent saline
solution.  Suitable saline solution is sold by Travenol

: Laboratories of Deerfield, I1linois. '

30 The core 26 should be sized to register with the'topsheet 22
and backsheet 24. The core 26 is preferably interposed between
the topsheet 22 and backsheet 24 to prevent the absorbent material
of the core 26 from shredding or becoming detached while the
sanitary napkin 20 is worn and to ensure proper containment of

35 bodily discharges. This arrangement also provides for a unitary
assembly. :

[T .
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-napkin 20 and requires separability of such conponents. . The sanitary
napktn 20 is defined by two Iongitudinal ends 28 and two transverse ends
30. As used herein the term"” Iongétudlnal refers to aline, axis
or’ direction generally aligned with the vertical plane which bisects the
standing wearer into left and right body halves. The term"transverse"
refers to.the line, axis or direction generally orthogonal the |ongitudinal
direction and lying within the plane of the sanitary napkin 20. The

sani tary napkin 20 The sywitasy Imapkimn@erisi préﬂeeab]qngp)hhi:heial ftén(mlﬂleslsm t han

in the transverge, Sm éé are
j oi ned toget her&at gone {’ér:)gﬁgfogrtsg;hdg ng ﬁzsi?dt}gc to eac ot her at
&

the other trantd andcassggiated corey b Jfxpmthe h@kﬁ%ﬁ#s%ﬂ st@eeﬁl(}é‘@d‘ whi ch
the topsheet Z%ﬁ&debasmbﬁeéf Xheakanit@Fyn@dpkin- 01 Ri¥chdis oxijacknt ane front

of the sgnitary rkn'lsn t%o tﬁ‘ we\/ﬁgr,er Ys\@ lFs telﬂﬁaniggi SnaJ ¥increased. This
occurs because the stiffness imparted by the backsheet 24, and any
associated components, will be generally less noticeable, due to
‘subcomponents' being decoupled and further from the body of the
wearer. Furthermore, the enhanced flexibility allows the topsheet
10 22 and associated core 26 to stay closer to and in conformance
with the body of the wearer.

A particularly preferred and illustrated core 26 has two
layers. The layer closer to the topsheet 22 is made of a wet laid
tissue having a wet tensile strength of about 15 grams per

- 15 centimeter of width. The layer closer to the backsheet 24 is made

of an air laid tissue containing about 0.005 grams pér square

- centimeter absorbent gelling materials. This dual layered core 26

arrangement provides the advantage that the tissue layer prevents

contact of the absorbent gelling material with the body of the

20 wearer. :

Further, the- sanitary napkin 20 preferably has a caliper of
less than about 10 millimeters and more preferably less than about

7 millimeters, as measured with a comparator' gage having an
approximately 80.0 gram test weight and an approximately 10 gram

25 comparator foot having a diameter of about 2.54 centimeters and a

contact surface area of approximately 5.1 square centimeters.

Also, the sanitary napkin 20 of the present invention should have

a topsheet 22 surface area of at least about 100 square
centimeters to prevent dischérged fluids from missing the target

30 of the absorbent article.

| If desired, the sanitary napkin 20 may further comprise flaps
44 extending outwardly from each longitudinal edge of the sanitary

napkin 20. The flaps 44 may be made in accordance with the
teachings of U.S. Patents 4, 589 »876, issued May 20, 1986 to Van

35 Tilburg and 4 687,478, issued August 18, 1987 to Van Tilburg,
| which patents are incorporated herein by reference for the purpose
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napkin 20 is being worn and the unattached transverse edges 34 are

ariented towards the rear of the wearer as the sanitary napkin 20 S
being worn. As illustrated in Figgres 1-3, the joined
transverse edge 32 is generally coincident a transverse end 30. 5
As used herein the term"joined" refers to the condition where a
first nmenber or conponent is attached, or connected, to a second

* menber or conponent either directly; or indirectly, where - the first
menber or conpdnehawing particuiecly orefepnedodileps used aim conjunctiont withedi at e
menber or connQRefdrylpking Boturn is attached, or 10 connected, to the

second nenber or co nent . The, rel ati onshi . etween the first
and second j oi ned %%@FE“&P" da Wéﬁ&s ;ssan%tpary napkif @ﬁdﬁ@f "g®ain for
the life of thehemprdsent dnveatignomeynt furthéys comprise audégliiderimpervieus term

"unatt aphed" r tahe itjon g enLs O
.conponents ar eﬁfﬁgéﬁpéfngg o‘?’ﬂg?heirsvm ggb?ﬁ]?tggdeﬁ“tho &y rE‘apér)er%i ng'_'ldn
contacting andinkeymediate the forerdbhapd dackshget 124.ustreyrinterliner 46iise of the
di sposabl e abgher Piidt céistr&ing. forTBad{1§" BischafdesX@klich migrate toRhRdss to a

tenmporary Contt%%t.an&sﬁeeeltatzh? ”iBLé’ve?‘?t ¥\Fetrt]|et W&er mnbegr& is omitted, or
discharges penetrate the interliner 46, such discharges will be

10 general'ly intercepted and retained by the backsheet 24. The
interliner 46 1is generally coextensive with and preferably

generally registered with the core 26. The interliner 46 may be

heat sealed or, preferably, adhesively joined to the absorbent

core 26 with two-sided surgical tape Number 1524 made by the

15 Minnesota Mining and Manufacturing Company of St. Paul, Minnesota.

The interliner 46 may be Joined to the core 26 throughout the
entire surface area of the interliner 46, but this arrangement
results in a sanitary napkin 20 of 1lower flexibility. The
interliner 46 is preferably peripherally joined to the face 40 of

20 the core 26 which is oriented towards the backsheet 24 and
prevents fluids absorbed by and retained in the core 26 from
leaking out of the sanitary napkin 20 and staining the clothing of
the wearer. The interliner 46 more preferably wraps the
longitudinal ends 28 of the core 26 and is peripherally joined to

25 ~ the face 42 of the core 26 which is oriented towards the topsheet
22 in the areas adjacent the longitudinal ends 28. _

The interliner 46 is preferably relatively thin, having a
thickness less than or equal to that of the backsheet 24, and is
flexible, so that as the sanitary napkin 20 is worn and '

30 articulates between the open and closed positions, discretion is
provided for the wearer. An interliner 46 having a thickness of
no greater than about 0.02 millimeters is suitable. A suitable
interliner 46 may be made from the low density polyethylene
material, described Sbove, used for the backsheet 24 or from

35 X-7644 1low density polyethylene film sold by the Ethyl

' Corporation, Visqueen Division of Terre Haute, Indiana.
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or conponents of the sanitary napkin 20. As used herein, the term

"associ ated" conprises integral, joined, affixed, indirectly and 20
Meakly'linked rel ati onshi ps. 1 Exam ni ng the conponents in nore
detail, the topsheet 22 is t he éonponent of the sanitary napkin 20
which is oriented towards and contacts the body of the wearer and
recei ves bodily di scharges. The topsheet 22 is |iquid pervious
and” should be 25 flexible and nonirritating to the skin. As used
herein the term If the "fntexiinére" 46 efigr s'thdeaﬁme'r'aiwsy\hii&hiar agotonpl i ant

and readily — p.cossar§ gﬁa‘?r Yhé CbaEPﬂre?Pa?f S’fs lﬂgopﬁq!’d Ofn‘grég\fﬂa@?d gy easily

deforming in resence o erably the
t opsheet 22 is such an embodmenﬁ0|t§;9 in{c@rbmemﬁefmcsmta%ﬁ bagkshegt aNéarer

Iggqh gps;geth z 2éhe39acksheet3Wuﬁéidblﬁ’tﬂ@' eennqmdaﬁmamace c?sawbdsgmﬁhatb .

| ar ges c e or be
the core” 26. liqmd resistanto rte&)'}éhg&ctﬁ‘f gﬁ?ﬁfr %é""ltggﬁﬁbrﬁﬁaood Y
stri kethrough dmgedes the transpoet efhdriquids itbrough, anqoom tsuchgmatpoidll y

di scharges Haﬂ Gh usiye of HqPﬁ‘%ﬁé%@odﬁﬂaﬁe?Pﬂbeet 22 to the core

26, but not. ow bac ou e sheet 2.t0 e skin of
t he wearer. A sui t 18| gnitary napkig(;B ﬁ‘é&rdg@ 3 BRI 1nvERHIoN MRoven

materi al s and pehef cgoxee®6 and assoqiated| dbpsheet f i22 nelecoupled from the
10 backsheet 24 and further comprises a means to control the amount
of decoupling which occurs in the Z-direction. As used herein the
*Z-direction" is the direction which is orthogonal the plane of

the sanitary napkin 20 when it is in the flat, laid out condition

of Figure 1. The axis 48 of the Z-direction is generally oriented

15 towards the wearer while the sanitary napkin 20 is worn. The X-Y
plane is orthogonal the Z-direction axis 48, encompasses the
Jongitudinal and transverse axes and is coincident with the plane

of the inwardly oriented surface of the backsheet S50 when the
sanitary napkin 20 is in the flat, laid out condition of Figure 1.

20 As illustrated in Figures 2 and 3, the sanitary napkin 20
“according to the present invention articulates between the closed

and open positions. In the _"closed position® of Figure 2 the
unattached transverse edges 34 of the topsheet 22 and backsheet 24

are generally proximate and preferably adjacent. In the "open

25 position" of Figure 3, the unattached transverse edges 34 of the
topsheet 22 and backsheet 24 are separated in the Z-direction,
relative to each other, from their respective closed position

locations. _
The means for controlling the separation of the topsheet 22
30 from the backsheet 24 prevents the sanitary napkin 20 from

unintended gross deformation or exceeding the open position. As
used herein a "means for controlling the separation of the
topsheet from the backsheet” is any component which limits the
relative Z-direction separation of the topsheet 22 and the

35 backsheet 24. _
The joined transverse edge 32 of the sanitary napkin 20
functions 1ike a hinge, allowing the balance of the sanitary

e
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6- The topsheet 22 has a plurality of apertures to permt
| i qui ds deposited thereon to pass through to the core 26. Such
apertures may, but need not, be presggt in the flaps 44. An
apertured polyolefinic filmtopsheet 2Z%havi ng about 5 to about 60 5
percent open area, typically about- 25 percent open area, and a

t hi ckness of about 0.01 to about 0.05 mllimeters is suitable.

| f desired, the topsheet 22 may be sprayed with a surfactant to
enhance flui d maplkin 20 itenatticutatecalsout2the tridngvensef binleaodincsdent this

Lypical Ly noni afisvapch SUAN.A DheO e raRlherge N80k nuflcdfly

surfactant densrty O 3rans uare cent i
of topsheet 22 mRRisps astorsheet 22Ajoined A9 thes bagksheetn24; sandor tope 26

the Gyco Chemigngl inle?Sine¥ 46 GRBEY¥peSed Cuthes | thel togsheBEU22 PEAE Cthe
200 M.. 5 backsheet 24 at the joined transverse edge 32. Components which
change relative positions in the Z-direction, away from each
other, are said to "separate.”
For a sanitary napkin 20 having a topsheet 22 longitudinal
dimension of about 13 to about 35 centimeters,  the unattached
10 transverse edges 34 should have a maximum separation in the
Z-direction of about 1 to about 6 centimeters, and preferably
about 3 to 4 centimeters. If the maximum Z-direction separation
is less, the desired decoupling of the sanitary napkin 20
components may not occur - so that contact may not be maintained
15 with both the undergarment by the backsheet 24 and the body of the
wearer by the topsheet 22. Conversely, if a greater maximum
Z-direction separation occurs at the unattached transverse edges
34, the sanitary napkin 20 may appear limp and be uncomfortable to
wear. Further, collapsing in the X-Y plane, particularly in the
20 transverse direction, is more likely to occur - causing that the
topsheet 22 and backsheet 24 of the sanitary napkin 20 to beéome
mutually misaligned. :
Similarly, the magnitude of the Z-direction separation of the
longitudinally centered portion of the sanitary napkin 20, which
25 portion is intended to be placed in the proximity of or registered
with the vaginal opening, is important and should be considered.
Frequently, the sanitary napkin 20 is isomerically distributed
about and longitudinally centered on the vagina of the wearer,
i.e. the vagina will be registered with the transverse axis. If
30 so registered, the Z-direction separation at the transverse axis
will be about one-half of the Z-direction separation at the
unattached transverse edges 34, i.e. preferably about 0.5 to 3
centimeters, and more preferably about 1.5 to 2 centimeters.
The amount of separation of the_unatiached transverse edges
35 34 of the topsheet 22 and backsheet 24 may be measured by
attaching the outwardly' oriented face 36 of the backsheet 24,
using the attachment means 38 provided for attaching the backsheet
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It is recognized that the topsheet 22 may have absorbent 15 capacity,

I f t.he core 26 has a capillary systemor a Z-direction syst em of
fibers.” This provides an integral topsheet 22 and associ at ed
core 26 structure. A nonwoven topsheet 132 is typically used for
thi's purpose. A particularly suitable topsheet 22 nmay be nade
I n accordance 20 with U S Patent 4,342,314 issued August 3, 1982 to
R?d'e: et al. and U S. Patent 4,463,045 issued July 31, 1984 to Ahr
et al., d rei r. r r th
pur pose 24\,\?& ?“ 05| §rﬁg§t ?ﬂﬁ?{epf&%‘fe g’raragdﬁgwcuffqlsg emqsa,f |OqU|t de
per vi ous surﬁasﬁsﬁ%t 5?"" 'EF'Sstth%aP? s ?fé'xtzéns’l"bl‘:@“ H@Z? made of
E?ﬂe: 25 arAbel ?ﬁo rundel surfabb2 aper inteesectoommad fthe rﬂom_;hthddyat he

y oratian v, e | apa has
been f&ﬁ'ﬁ& ﬁ Pg( %?ﬁ%ﬁgtp tPﬁnévﬁF?@ M%Jb%iﬁ"ﬁﬁ%%ﬁ{ %y e any
flexibled Ii quildcateder vi ous material, such as a polyolefinic film

ﬁggkme\zfgnt ;a?'t ISCh 9es iA@rsectiof 0}d ekdiged bin anw (bzogwcaﬁd\ i rgehm;mn:c tary
es_ahsor be rom

escapi ng t he sé?ﬁf'?%i‘% dlar to thenﬁ‘%& n‘r}%@g‘énﬂ' Y879 Hﬁt'ﬁyéﬁg%’?g&% g‘ﬂd

beddi ng of the igedudly articulatedPrfebmr &bey flata bplarahesurfagei andotheoi sy,

52 ﬁ;;vgﬁgodkz(ﬁ ﬁ“a‘?‘g napkin 20 fg..r {etHeCadpRh- posftion. The tﬂi@tmﬁlﬁheet

absor bedl®odi | %ramsy@ngg qages 3 p%ag re? lﬁgr%&%am Jogsheet 95 ntrave]e bXn

arc concavely oriented towards the joined transverse edge 32 and
the flat, planar surface. The topsheet 22 and core 26 may bow to
a slightly concave downward configuration, as the longitudinal
center of the topsheet 22 is being raised and the longitudinal

15 edges of the topsheet 22 and core 26 are restrained by the means
for controlling the separation of the topsheet 22 from the
backsheet 24.

One suitable method for 1ifting the topsheet 22 and core 26

from the flat, planar surface is to insert a thin blade (such as a

20 rule or scale about 2.5 centimeters wide and about 1 millimeter
thick) oriented in the X-Y plane, between the core 26 and
backsheet 24. The end of the blade is inserted to the Jjoined
transverse edges 32. The opposite end of this blade is lifted
away from the flat, planar surface while maintaining the inserted

25 end of the blade on the backsheet 24 and adjacent the joined
transverse edgés 32. _

The end of the blade is lifted away from the flat, planar
surface until the sanitary napkin 20 is articulated to the open
position. When the open position is reached, the Z-direction

30 distance between the face 50 of the backsheet 24 oriented towards
the core 26 and the face 40 of the core 26 oriented towards the
backsheet 24 is measured perpendicular to the flat, planar
surface. A separate scale, oriented in the Z-direction and
generally orthogonal the flat, planar ‘surface, may be used for

35  this measurement. The measurement is taken at the longitudinal

' position coincident with the unattached transverse edge 34 of the
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_npt escape

and beconme noticed by the wearer. A |l ow density

pol yet hyl ene backsheet 24 about 0.01 to about 0.05 mllinmeters in

t hi ckness,

preferably about: 0.02 mlIlineters in thickness, has

been found to work well. Particularly}‘a pol yet hyl ene film such
as is sold by the Ethyl Corporation, Visqueen Division, under
nodel XP-39385 has been found particularly well suited for this

purpose.

In a particularly preferred enbodi nent,

5

t he

backsheet 24 '%opsheet 22 while fHel QBA{tary ANdpRin tIRNst BPticaPsiageto 2t%ea”d
I nt er nedi at e absor be

- 10

15

20

25

30

35

open pos tion.

Another measure of the desired separation of the core 26 and
backsheet 24 is the included angle a which the face 40 of the core
26 oriented towards the backsheet 24 and the face S50 of the
backsheet 24 oriented towards the core 26 define when the sanitary
napkin 20 is articulated to the open position. Such a measurement
is independent of the longitudinal length of the sanitary napkin
20 and, therefore, is generally preferred over measuring the
length of the Z-direction separation of the core 26 and backsheet
24.

The measurement of this included angle a may be accomplished
in a manner similar to that described above, for measuring the
amount of Z-direction separation of the core 26 and backsheet 24.
The sanitary napkin 20 is affixed, using the means for attaching
38 the sanitary napkin 20 to the undergarment of the wearer, to a
rigid flat, planar surface. The topsheet 22 and associated core
26 are articulated to the open position as described above. The
amount of Z-direction separation is measured, as described above.
The distance taken along the plane of the topsheet 22 from the
inboardmost Jjuncture of the joined transverse edges 32 to the
intersection of the unattached transverse edge 34 of the topsheet
22 and the Tongitudinal centerline is also measured.

The included angle a is then found by triangulating these two
measurements and is equivalent to the arcsin of the distance of
Z-direction separation perpendicular to the flat, planar surface
divided by the topsheet 22 length taken from the inboard position
of the joined transverse edge 32 to the intersection of the
longitudinal centerline and unattached edge of the topsheet 22.
Preferably the included angle a« of the sanitary napkin 20 is
between about 3° and about 60°, and more preferably between about
7° and about 20°.

One suitable means for controlling the amount of separation
of the tohsheet 22 -and associated core 26 from the backsheet 24 is
longitudinally oriented pleats 52 which form a connection joining
the topsheet 22 to the backsheet 24. As wused herein a
"longitudinally oriented pleat" is a component of the sanitary
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core 26. In such an enbodi nent, the topsheet . 22 and internediate - 10
absorbent core 26 are peripherally circunscribed by the backsheet

24 which has a radial margin of about 0.5 centineters to about 1.5
centineters, preferably about 1.0 centlSneter, fromthe edge of the
topsheet 22. This geonetry provides a marginal area of protection

shoul d the core 26 becone overl oaded or the sanitary napkin 20 15
otherwise fail. In such an enbodi nent the backsheet 24 and flaps

Frgure o, i1 aamkindd ErRicalindi jotometsssantly having a Tength, J8°4R' ;") .0
backsheet 24 rMeygitudpidlsedireations demeralliyacéquivalest - the longitudinalhe
sani tary napkld] s bR otfh?hé;gﬂ&'vrtgf‘rdfme Qﬁpsthgﬁ‘t ‘é@a{nﬁrbacksheet 2Pand a

Preferred attach g mea f ast eners or, nore
preferably, posgitudénaldpnerientad falﬂwel§n9e54’38° thatTdgal,oEsgraater,
sensiti%e adhegigyrectPoriedaybes ag¥plthedmiteridie avet provdled othrengidt the

face of the , bagks t wo parallel lines or two
symmetrically le 8 g?ft@\e ﬂggnv‘é@ s;out wardly -oriented I|ines. The

25 li nes maylt be toabetecognized, thabhsuforeion 1aping eetmaterial may,i gt h.
|A|nt gr nghleyg: ly bet hﬂn@r t &4 V%eﬁ?eeﬂﬁxhbe daﬂol 18drs Oof henbaabmeeainamy
om 95851 o peniey sihabcBe bt Tonk TS Lo REN) pERSESE By b
adhesive 38 F“"%&‘EFSA‘??@ﬁ‘ﬁ“ﬁ?gﬁ‘é}‘iﬁ Ciee v
t a a 0 nd inedSita! the
end of each fl?o%sﬁéet 2 of\?gnd es ne% %3 tlhse c%hee% Zg OPrefera\ﬂy
‘two 1ong1tud1na]ly oriented pleats 52 are provided, one at each
longitudinal end 28 of the sanitary napkin 20. _

15 Referring back to Figure 2, a preferred longitudinally
oriented pleat 52 is made from the topsheet 22, and comprises a
C-fold. The longitudinal ends 28 of the topsheet 22 which form
the C-fold are folded under the portion of the topsheet 22
laterally inboard of the longitudinal ends 28 and joined to the

20 backsheet 24. Joining may be accomplished by heat sealing or
adhesive bonding. The Number 1524 surgical tape sold by the
Minnesota Mining and Manufacturing Company is suitable for this
purpose. The longitudinally oriented pleat 52 may have a fold
line 54 between the distal end of the C-fold which is joined to

25 the backsheet 24 and the laterally corresponding layer of
material, displaced in the Z-direction, which forms part of the
longitudinally oriented pleat. If a C-fold type longitudinally
oriented pleat 52 is selected, the fold line 54 {is generally
coincident with the apex of the C-fold.

30 Each half of the C-fold is concave inwardly oriented towards '
the longitudinal centerline of the. sanitary napkin 20. In this
arrangement, the longitudinal ends 28 of the topsheet 22 are
folded underneath the core 26 and joined to the backsheet 24. In
the closed position the C-fold is collapsed, allowing the pleats

35 of the C-fold to transversely extend and have material flaccid in
the Z-direction. When the sanitary napkin 20 is ai‘ticu‘lated to
the open position, the fold 1lines 54 of the 'Iong1tudinaﬂy
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pass Century Adhesive A305-4 by Anchor Continental, Inc., 3 Signma

Di \i sion, of Covington, Onio. Referrlng back to Figure
1, the absorbent core 26 is the 35 nmeans for collecting and

* eont ai ni ng bodi |y ~ di scharges, 16 particularly nenses,
deposited thereon or which otherw se traverses through
the |iquid pernmeabl e topsheet 22. The core 26
8 - is the conponent of the sanitary napkin 20 which receives and
retains the bOdI|¥ di schar The core 26 is confornmable and

oriented pleat 5 are 1ifted, away from the backsheet 24 in the

Z-direction, removing the slack from the flaccid material of the
C-fold and constraining the Z-direction separation when the
C-folds are fully extended. Preferably, the transverse depth of

5 "~ each longitudinal edge of the longitudinally oriented pleat 52
ranges from about 2 millimeters to about 15 millimeters, and is
preferentially about 5 millimeters to about 8 millimeters.

Alternatively, a suitable means for controlling the
separation of the topsheet 22 and backsheet 24 is an accordion

10 style (not shown) longitudinally oriented pleat 52. Such a
longitudinally oriented pleat 52 has two distal ends, .one affixed
to the inwardly oriented face of the topsheet 22 and one affixed

"to the inwardly oriented face of the backsheet 50; a central
section generally centered between the distal ends and

15 longitudinally oriented fold lines 54 defining the segments of the
accordion style longitudinally oriented pleat 52. An accordion
pleat provides the advantage that relatively large Z-direction
separation is feasible, without requiring longitudinally oriented
pleats 52 having an excessive lateral depth.

20 The leold, accordion style pleat, or other longitudinally
oriented pleat 52 may be longitudinally tapered, or, preferably
for ease of manufacture, of longitudinally constant geometry as
shown. If longitudinally tapered, the C-fold or accordion style
pleat may provide the advantage of generally uniform constraint

25 along the entire longitudinal distance between the transverse
edges of the topsheet 22 and backsheet 24 which are subtended by
such longitudinally oriented pleat. If a longitudinally constant
geometry C-fold or accordion style pleat is selected, the depth of
the C-fold or accordion style pleat at the unattached transverse

30 edges 34 of the topsheet 22 and backsheet 24 will control the
maximum transverse and Z-direction separation, and hence
decoupling, of the topsheet 22 and backsheet 24.

The Tongitudinally oriented pleat 52 may be significantly
shorter in longitudinal dimension than the other components, such

35 as the topsheet 22 or the backsheet 24, of the sanitary napkin 20.
The longitudinally oriented pleat 52 may be of any longitudinal
dimension desired, so long as such longitudinally oriented pleat
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nonirritating to the skin. The core 26 may be rectangul ar or

hour'gl ass shaped. The core 26 preferably has two opposed faces, 5 . one
face 40 oriented towards the backsheet 24 and one face 42 _ _orlented
towards the topsheet 22. Sui'tabl e core 26 materials include
conbi nations of airfelt, such as cellul ose wadding, and fibrated
comruni tion pul p; |ayers - - of tissue paper; and absorbent gelling
materials. |If a tissue 10 paper core 26 is selected, tissue paper nade

in accordance Mt kan resist U-dire€tioeal sepapdtiono fomwsedndbprdvedt 4S80 to
Trokhan and sanitary”ﬁ%mr 3éoedftj3ﬁr ea'r@bo.fma§ﬁ1§erpﬁgfet59 %nf’é@‘d@d pg#rgzcul arly

preferred sui t

tiSsue.pa is
descri bed positjopei ! 1 gs owever, | jmppytang d@é?rébet(l"i'ﬂébilmﬂbt e
absorbent gel | iongented eplieat 52 be longitumirmIWQe@sttEre%wih the portichagp napkin

20, ab bent I r ance with,U Pat ent
2, 554, 039 ?qug‘ﬁL Siifitary apafiAP B AR, LT BEERE™ 160 AL OHIR, L e
herein by dinest ione separation, stypicaly b@rtuhetﬂa&mty tyarsverse edgessor bent
gelling 20 34mb'irerthﬁ| sawmsueﬁﬁbtﬁ\e oft Wbt amﬂakﬁ”hwxﬁ @h. abpor bent

Cocecsing  desTUE herlld TasRigu iRty oriiiiel itabs R crbe:

L535. providecrhé choth € these ocations aort at abtheys dobations agsaci t y
much 10 @eshie@l than the total amount of bodily di schargesbto be

I row and thin, to be
?gﬁ?g?f gbl e2t5 o R iﬁcl):s%razt ed ?n pl'ri%Lr?er %t,) ¥hen6}iroim\a,¥1 transverse edge 32’

where the topsheet 22 and backsheet 24 are joined need not be
coincident with the 'perimeter of the sanitary napkin .20,
particularly a transverse end 30, and may be longitudinally offset
15 towards the lateral axis. If such an embodiment is selected, the
joined transverse edge 32’ should be inset from. the transverse end
30 of the sanitary napkin 20 at least about one-fifth of the
‘longitudinal dimension of thé sanitary napkin 20. Preferably, the
transverse -edge 32’ where the topsheet 22 and backsheet 24 are
20 Joined is generally not longitudinally centered, so that the
topsheet 22 and core 26 may 1ift into the labial tissue and more
readily intercept menses upon discharge. A particularly preferred
location of the Jjoined transverse edge 32’ is approximately
one-third of the longitudinal distance from either transverse end
25 30. | . : .
As illustrated in Figure 5, this arrangement provides a
sanitary napkin 20 havihg two unattached transverse edges 34°'.
The two unattached transverse edges 34’ can independently
articulate and move in the Z-direction. Thus, the portions of the
30 sanitary napkin 20, particularly the unattached transverse edges
34’, located both in front of and behind the joined transverse
edge 32’ may be separated in the Z-direction. This structure
provides an additional manner in which the topsheet 22 which can
maintain contact with the body of the wearer. '
35 It will be apparent to one skilled in the art that the
transverse edge 32’, regardless of its longitudinal position,
where the topsheet 22 and backsheet 24 are Joined, need not be
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the wearer. For the enmbodinment described herein the capacity of
the Core 26 should be at | east about 2 granms of 0.9 percent saline

sol uti on. Suitable saline solution i§ sold by Travenol
Laboratories of Deerfield, Illinois. 36 The core 26 should be
sized to register with the topsheet 22 and backsheet 24. The
core 26 is preferably interposed between t he topsheet 22 and
backsheet 24 to prevent the absorbent naterial - of the core 26

from shreddi ng ojoinedoatvussdahdctindughivute thieentire width sfinthearsanitarii n 20
5 vorn and {0 CRaR &.0Pfe EAaLY T ind backsRiat, 24, aiPBel Yoid GhAY SE°

Thi s arrangenent :
the 1ongltud1na1 ends 28 as 111ustrated in Figure 4 or,

alternatively, may be intermittently joined across the transverse
5 width of the sanitary napkin 20.

If desired, the joined transverse edge 32 may be formed by
the opposed forces of the body and undergarment against the
sanitary napkin 20. This embodiment is more effectively utilized
with a relatively tightly fitting undergarment. Such an

10 embodiment (not shown) resembles an open tube and has no
transverse edge 32 where the topsheet 22 and backsheet 24 are
adhesively joined, or joined by other means, as i11ustrated in the
embodiments of Figures 2 and 4. :

_ If such an embodiment is selected, it should have lesser

15 Z-direction separation than the embodiments described above,
otherwise excessive lateral shifting of one component of the
sanitary napkin 20 relative to another component may occur. This
lesser separation may be accomplished, for example, by providing
longitudinally oriented pleats 52 having a lesser transverse

20 depth. A longitudinally oriented pleat 52 having transverse depth
of about 3 millimeters is suitable for this embodiment.

A sanitary napkin 20 according to the present invention may
further comprise a transverse pleat (not shown), connecting the
topsheet 22 and the backsheet 24 at the unattached transverse edge

25 34. The transverse pleat is preferably made of a liquid
impervious panel having one end joined to the inwardly oriented
face of the topsheet 22 and one end joined to the inwardly
oriented face 50 of the backsheet 24. If desired, the
longitudinal edges of the transverse pleat may be joined to the

30 means for controlling the separation of the topsheet 22 and
backsheet 24. The transverse pleat provides the advantage that
menses which may exceed the absorbent capacity of the core 26 or
otherwise longitudinally migrate from or beyond the unattached
transverse edge 34 of the napkin will be retained in the sanitary

35 napkin 20. '

In a less elegant embodiment (not shown), the means for
controlling the separation of -the topsheet 22 from the backsheet
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The sanitary napki'n 20 is preferably relatively flexible, so as to

provrde. confort for the wearer. By separating the topsheet 22 and
associ ated core 26 fromthe backsheet 24, the flexibility of the
portion of the sanitary napkin 20 which is adjacent and 5 conforms to
the wearer's body is enhanced and i ncreased. Thi s occurs because
the stiffness inparted by the backsheet 24, and any . associ ated
conponents, wll be generally |ess noticeable subconponents

bei ng decoupl ei®tRfi ther sandtany HaRkinc20,say sdpp'{ynéompnse flacedd material
Furthernore, thjpianiarhed topsheedida tty ahé ovdekiiset!t @Pshaet udéd hereind2 and

assoct ated oo endGelfy Rkebhy 1+ Refesk Ao’ Bfdrtal UPEAHER 500, sack ipliel, L1

body of the weare err trated
core 26 has twol-direction|whides therheam&wr napkiner e oist H’@tt dpshbetopenr i s nmade

of a wet3laid pos1t1on fah&%l%\fka‘fb\“%o@emt éﬁrb%til GratérianOidd QSsckiotdd 15

grans per 15 centl et eF g¥¥l {} he layer closer to the backsheet 24
i s made Qpongnts;in the 4-9ireg 8“(:ont ai ni ng about 0.005 grams per
squar e . cent Imesuch abswbddimntgean iexgessatofr matiesialTof soreuaf theyer ed
core 26 bﬁk&ﬁé&efﬁa@? ﬂh?l\/d et o5 ‘i?%o?ﬁ&f‘% a4e Jehey, aH oHSinl ayer
prevents cgné act o e absorrﬁgﬁlt e ggqrr? er| wh he body of
the 20 weathg £-direction may ocqup, y the, ko t 2¢ \andathe ha fﬁteferabl y

has a callDper 024 are restrained from further separating by tbe flaccid material
becoming taut. ’
Such an embodiment is similar to those described above,
except the means for controlling the separation of the topsheet 22
and backsheet 24 assumes random, undefined forms, which are not
15 predetermined, when the sanitary napkin 20 is in the closed
position. This is in contrast to the aforementioned embodiments
where the means for controlling the separation of the topsheet 22
from the backsheet 24 have precise, repeatable and predetermined
geometries for both the closed and opened positions.
20

25
30

35
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H
l-ess than about 10 millineters and nore preferably | ess than aboutl 934)
7 mllinmeters, as neasured wth a conparator gage having
approximately 80.0 gramtest weight an% an approximately 10 g+
corrpar at or foot having a dianeter of a 8

ut 2.54 centineters and
contact surface area of approximately 5.1 square cent\W“‘\\ i\“

Al so, the sanitary napkin 20 of the present inventi
a topsheet 22 surface area of at |[east abou square
centineters toWRARMSNCLAIMBER I8k ged fluids from m ssing the target

of the absorbent article. , | f desired, the sanitary napk| n 20
may further conprise flaps 44 ext endi qu outwardly from each
| ongi tudi nal edge o samitagynnapkin having two spaged rapapb transwerse gdgesyd nmy

be made in accordangg sénitary! Akin comp”s";geachl ngs of U S. Patents
4,589, 876, issued May 20, 1956 to Van Til burg and 4, 687; 478,

| ssued August 18, 1987 to Van Til burg, whi ch patents are
i ncor porated herein by a dfiguidnpervieus tdépsheel;pose

a liquid resistant backsheet joined to said topsheet

5 along one said transverse edge and unattached to said
topsheet along the other said transverse edge, whereby
said backsheet may be separated from said topsheet at
said unattached transverse edge;

an absorbent core associated with said topsheet and
10 intermediate said topsheet and said backsheet; and

a means for controlling the separation of said topsheet
from said backsheet.

2. A sanitary napkin having two longitudinal ends and two spaced
apart transverse edges, said sanitary napkin comprising:

a liquid pervious topsheet;

a liquid resistant backsheet, said topsheet and said

5 backsheet being joined at one said transverse edge and
unattached at the other said transverse edge, whereby
said backsheet may be separated from said topsheet at
said unattached transverse edge;

_ an absorbent core associated with said topsheet and
10 ~ intermediate said topsheet and said backsheet; and

~a longitudinally oriented pleat which Jjoins said
topsheet and said backsheet, whereby said longitudinally
oriented pleat controls the separation of said backsheet
from said topsheet.

This Sheet Has Been Replaced
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10 of showing particularly preferred flaps used in conjunction

W th sani tary napki ns 20. As |IIustratea—Wﬁgcrre7" a
,sanitary napkin 20 according to t he present in

conprise a liquid inpervious |?1{ erliner V\nmmmﬂ% wt ed
with the core 26 and interrrediatethe core 26 ac

‘The interliner 46 is the first constraint for bodily discharges

whi ch m grate towards t he backsheet 24. However, if the interliner

46 is om tted3. orA sanitarydh@pkinrigesngarettrahsverbe edoésr katiesaditarguch
di schar ges WI |1 Tﬁ%P]kq“ comptgf‘s']ﬁé ally intercepted and retained by the

backsheet erliner 46 is generally coextensive with and
preferably generally registered with the core 26. The interliner
46 may be heafy ﬁgai@gepjiouprtg{,g{e@ply, adhesively joined to the
absor bent ’ core 26 with two-sided surgical tape Nunber 1524 nade by
the 15 - M nnesota M ning and Manuf acturing Conpany of St. Paul,

M nnesot a. ' a 11qddi mesistanterbacksheay beingdi beedsaid ttopsheete 26

t hroughou§ the 16y bhe s’ Bsdrae edge! faﬁd mamdheerwl@aibut this

? |r ;ipg?ﬁ? ;  The %géjslhtegt ag t%e oat%rt' arind n%?ansverse e«Pge, savivﬁr
backsheet being Jjoined to said topsheet by flaccid
material, whereby said topsheet may be separated from
said backsheet at said unattached transverse edge until

10 restrained by said flaccid material becoming taut; and

an absorbent core associated with said topsheet and.
intermediate said topsheet and said backsheet.

4. A sanitary napkin according to Claims 1, 2 or 3 wherein said
core has two opposed faces, one face oriented towards the
backsheet and one face oriented towards the topsheet, said
backsheet has a face oriented towards said core and wherein

5 said unattached transverse edge of said face of said core

| oriented towards said backsheet may be separated from said

face of said backsheet oriented towards said core about 1
centimeter to about 6 centimeters.

5. A sanitary napkin according to Claims 1, 2 or 3 wherein said
core has two opposed faces, one face oriented towards said
backsheet and one face oriented towards said topsheet, said
backsheet has a face oriented towards said core and wherein

5 said sanitary napkin forms an included angle between said
' face of said core oriented towards said backsheet and said
face of said backsheet oriented towards said core of about 3°
to about 60° when said core is separated from said backsheet

at said unattached transverse edge.

Sheet Has Been Replaced
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interliner 46 is preferably peripherally joined to the face 40 of 20_
the® core 26 which is oriented towards the backsheet 24 and |
prevents fluids absorbed by and retaineg,in the core I Ilu

| eaki ng out of the sanitary napkin 20 aﬂzd staining t mll mlmﬂ "MI”“I
the wearer. The interliner 46 nore preferably Jrags ‘thd *

| ongi tudi nal ends 28 of the core 26 and is peripherally joined to 25

the face 42 of the core 26 which is oriented towards the topsheet
22 in the areass.adjAcsanitatye napkin tatdbftﬁlngemdsctﬁms 1, 2 or 3 fuftier

i2221LQﬁrof6eiqﬁ-af’r"?‘;mﬁfﬂ§%'¥o§e¢'%"* Veh il sHEESRE sa10 comsnodd 1S

so that as the %eeﬁaﬁkishid mpattaghed dransverse edge. articul ates
bet ween t he open and closed positions, discretion is provi ded for
the wearer. |nt 46 _havin ne of n reater
t han about O. 0 f %ﬂ!'[g?rg W‘B‘?’g’h %&BT‘%‘ E\ SE?T%| d» 2 or3 %Pg her| i ner
46 may be rrade. feomprising a secondeyraittychedotnassverise redge. mat eri al ,
descri bed above, used for the backsheet 24 or from 35 X-7644 | ow
h Et hy. Cor por ati on,
SI/EQZL;gn Bo{“yglt yle efg}t]:algl ﬂggfﬁil ng%gpgtatg Claim 7 wherein said sagitary

napkin has a first transverse end and a second transverse end
spaced from said first transverse end, said joined transverse
edge being intermediate ~said first transverse end and

5 one-third of the 1longitudinal distance from said first
transverse end to said second transverse end.

9. A sanitary napkin according to Claims 1, 2 or 3 wherein said
Joined transverse edge is formed by the opposing forces of
the wearer’s body and the wearer’s undergarment against the
sanitary napkin. "

10. A sanitary népkin according to Claim 2 wherein said

longitudinal pleats have a transverse depth ranging from
about 2 millimeters to about 15 millimeters.

\dwa\dr\7676\04\kd
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11 If the interliner 46 is liquid "inpervious IS

[ROts necessary that the backsheet 24 also be liquid |npe¢Jﬁbaé

Jn such an enbodiment, the interliner 46 functions as a backsheet
ane t he backsheet 24 need only be liquid resistant. As used herein
5 "liquid resistant> refers to the property of a material which

| npedes the transport of |iquids.through and past such nmateri al and
is inclusive of liquid inmpervious materials. The sanitary
napkin 20 according to the present invention has the core 26 and
associ ated topsheet 22 decoupled fromthe 10 backsheet 24 and further
conprises a neans to control the anopunt ~of decoupling which occurs
in the Z-direction. As used herein the - "Z-direction" is the
direction which is orthogonal the plane of t he sanitary napkin 20
when it is in the flat, laid out condition : of Figure 1. The axis 48

of the Z-direction is generally oriented 15 towards the wearer while
the sanitary napkin 20 is V‘RﬁﬁRACTTB? THE YDISCLOSURE :

A sanitary napkin having a topsheet and an absorbent core
associated with the topsheet is disclosed. The topsheet and
associated core are decoupled from the backsheet of the sanitary
napkin so that the topsheet and backsheet may be separated in the
Z-direction. The sanitary napkin has a Jjoined transverse edge
connecting the topsheet ‘and backsheet and  forming a hinge to
facilitate the Z-direction separation. The sanitary napkin
further controls the amount of separation of the topsheet and
associated core from the backsheet. A preferred way to control
the amount of separation of the topsheet and associated core from
the backsheet is longitudinally oriented pleats.

\dwd\dr\7676\04\kd
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pl ane is orthogonal the Z-direction axis 48, enconpasses the

lzortgi t udi nal and transverse axes and is coincident with the plane

»of the inwardly oriented surface of the backsheet 50 when the
sanitary napkin 20 is in the flat, laid out condition of Figure 1. 20

As illustrated in Figures 2 and 3, tqe anitary napkin 20 accordi ng
to.the present invention articul ates tﬂa ween t he cl osed ' and open
positions.. In the "closed pgsition'fof™ @ gure 2 the unat t ached
transverse edges 34 of the t£§§|$e . and backsheet 24 are

general ly proxi mate and preferaf ' 44t he "open 25

e sd§4s 54 of the
hg Z- g recti%
ﬂlSi I On

paration of the

= E=l\Ne nitary
It 11t et g oss ~def-or mati-ofr Q xci ng the

position" of Figur4a24R&4Na
t opsheet 22 and backsReet) 24
Telative to ea2los{hgry T OFF
| ocati ons. ‘\
t opsheet 2530 f 35
napki n ZOa ro {{é\:f'

open positi d®. /'!\\\\ used herein a "neans ‘for\\\Je tr8lling the

separation pf [ 'e topsheet from the backsheet™, s ady conponent

which limts d ¥ etatve—Fttreectonr—separatio1 t he

t opsheet 2304 ‘\the 35 backsheef 24. / i/ 34i ned

transverse dgex®@, of the sanitary Japkin 20 fapgions like a
- hinge, all ov?aea'ug \- ,--ba-l-anc-e--ef--t-he-—sa-n-i-tar—y—-----—----y

20”7

\1 —— = N ey =

.38 \5
40 -22 -

0 24 34130
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12 . -, napkin 20 to articul ate about the transverse |ine coiggident

t hiss transverse edge. The joined transverse edge 32 typically
conpri-ses a topsheet-22 joined to the backsheet 24, and a core 26

and interliner 46 interposed between the topsheet 22 and the 5

backsheet 24 at the joined transverse edgey 32. Conponents which

change relative positions in the Z-direction, away from each ot her,
are said tq "separate.” For a sanitary napkin 20 having a
t opsheet 22 | ongitudinal di mensi on of .ahout.13 -tg about 35

centimeters, the unattached 10°.. ... transverse:-edgesti 34
maxi mum separation in the.
centineters, and preferably -

tshould have a
Z dlrectlon ﬂffabout il to about 6

LI N

4
T

e
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DECOUPLED SANITARY NAPKIN

REPLACEMENT. SHEET

-15 AUG 1996

FIELD OF THE INVENTION
5 The invention disclosed herein relates to disposable
absorbent articles, particularly sanitary napkins, and more
particularly sanitary napkins having a means for providing
improved body contact.
ACKGROUND OF T v ON
10 Sanitary napkins and related disposable absorbent articles
which provide for the collection of menses and other bodily
discharges are well known in the art. It has long been an object
of sanitary napkins to readily intercept menses upon discharge
from the wearer. Such sanitary napkins have long had a means,
15 typically pressure sensitive adhesive, for affixing the sanitary
napkin to the undergarment of the wearer and maintaining the
sanitary napkin in the proper position to intercept the discharged
menses. _
However, the undergarment may not in fact, move in concert
20 with the body of the wearer. Specifically, the crotch of the

@ T undergarment of the wearer may not remain in constant registration
ﬁﬁz- . with and position relative to the vaginal opening. Also, as the
4 wearer spreads her legs, wa1ks,'sits, etc.,. the sanitany napkin

. © o may not flex and twist with the undergarment - stressing the means_:
'"“_25' for affixing the sanitary napkin -to the undergarment of the

B, -
AR Y R
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about 3 to 4 centineters. If the maxinum Z-direction se lon I S
| ess, the desired decoupling of the sanitary napkin 20 REPLACEMEMP'S‘FFEEﬁ '
may not occur - so that contact may not be maintained 15

undergarnent by the backsheet 24 and the body of the i e
t opsheet 22. Conversely, if a greater maxinmum Z-J%$Z®§ 5ﬂ%
separation occurs at the unattached transver2e edges 4, the
sanitary napkin 20 may appear |inp and be unconfortable fto wear .
Further, collapsing in the X-Y plane, particularly in the286 -+ e
direction, is nore likely to occur - causing that the t opsheet 22

and backsheet 24 of the samm& ntapkl n 20 to hec put ual |

m sal i gned. wear HE G GaceDr e ngsTiR gy becone
separation of the  detached orﬁgom ummajddyrg;ae'merm,ecfumhetrl anlofinghdhgamrtidany

napkin 20, which 25napkmp%t'h@ﬁrh'f%»mh%@ruia%@réoopbﬁt%.acaﬁ&i ref§ gt Rjn0Xi 1 Ly

of or registered

e vagi nal enlnﬂ_é and shoul d
be consi der ed. Peuenadniatienntie 18540t afkt TA¥KI He% madej £ nrovidn |3
distributed 5 sabm'fryambkh@n@:itcudma}albbyauechedr €0 the Uhderyagient off thde
wear er, . i h r ver

axis. If 30 sé‘e 93 é@gr 'igo "?431Lt§ﬁdl ret@sg%ﬁggx\%]rtg "ﬁtﬁ r%?ﬁec? " the
transverse axis body of | theparearssyt bore-¢xampleof Ug Péiéntr éot*?%ﬂm issued
Sgpar ag i gn at 3t he January 30at198¢hesl JesPnaver sicbolpesa dnitarg. Ep;gai\ena;hhy
about 0.5 to nti neters, . a r to

centi neters. decoupel e?h%omg%@r%ts j;,gng& agr a & g'ea"g%%ﬁ g@%ét t ached
transverse edgbs Other attempts have been made in the art to provide a

sanitary napkin which maintains contact of the topsheet with the
body of the wearer. For example, U.S. Patent 4,804,380, issued
February 14, 1989 to Lassen et al. discloses a three dimensionally
shaped sanitary protecting device which claims to readily fit and
15 align itself with the wearer’s anatomy. However, this teaching
does not allow for the aforementioned independence of movement
between the body of the wearer and the undergarment of the wearer.

Other attempts in the prior art to provide improved body
contact are illustrated by U.S. Patent 2,747,575 issued May 29,

20 1956 to Mercer. This patent discloses a catamenial bandage having
a longitudinal hump which bulges towards and may contact the body
of the wearer. However, this teaching suffers from the drawback
that the bandage requires transverse compressive forces to cause
the topsheet to bulge towards the 1labia and no means for

25 controlling the type or degree of bulging is provided.

None of the sanitary ‘napkins according to the prior art
provide separation and independent movement of the topsheet and
backsheet and a means for controlling such separation and

" independent movement. Also the sanitary napkins of the prior art

30 do not provide a means for maintaining labia contact without
transversely compressive forces being applied to the sanitary
napkin.

It is an object of..this invention to -provide a sanitary
--napkin which more readily intercepts menses as it is- discharged '
35 Also, it is an object of this invent1on to provide a san1tary_
' ' napkin which maintains better _contact with .the wearer throughout
'the ‘range of norma1 movements encountered ‘while the sanltary_.



35

34 of the

topsheet 22 and backsheet 24 may be neasured by

attaching the outwardly oriented face 36 of the backsfreet

13
pl anar

paral | el

| ocat ed.

using the attachnent nmeans 38 provided for attaching t @EE&AM SHEET
24 to the undergarnent of the wearer, t

surface and mai ntaining the backsheet 2
to this surface. The intersection f the lo
centerline and unattached transverse edge 34 of the tqp

10

15

. 20

25

30

35

rigrd, rrat,

: rlugl naPGt19%t

napkin is worn. Finally, it is an object of this invention to
provide sanitary napkin which provides controlled and independent
movement of the components relative to both the undergarment of
the wearer and to the vaginal opening of the wearer.
SUMMARY OF THE INVENTION

The present invention comprises a sanitary napkin having two
spaced apart longitudinally oriented edges and two spaced apart
transversely oriented edges. The sanitary napkin has a liquid
pervious topsheet, a liquid impervious backsheet joined to the
topsheet along one transverse edge and unattached to the topsheet
along the other transverse edge, so that the topsheet may be
separated from the backsheet. The sanitary napkin further has an
absorbent core between the topsheet and the backsheet and
associated with the topsheet. The sanitary napkin is provided
with a means for controlling the separation of the topsheet from
the backsheet. o

The means for controlling the separation of the topsheet from
the backsheet comprises a longitudinal pleat which constrains the
separation of the topsheet from the backsheet. In one embodiment
the joined transverse edge is generally coincident with the
transverse edge located at the perimeter of the sanitary napkin.
In another embodiment, the Jjoined transverse edge s
longitudinally inboard of the perimeter and the sanitary napkin
has unattached transverse edges in front of and behind the joined
transverse edge.

BRIEF DESCRIPTION OF THE DRAWINGS

While the Specification concludes with claims particularly
pointing out and distinctly claiming the presenting invention, it
is believed the same will be better understood from the following
description taken in conjunction with the accompanying drawings
wherein like parts are given the same reference numeral, similar
or. analogous parts are designated with a prime symbol, and:

Figire 1 is a top plan view, partially shown in cutawdy, of a

" sanitary napkin according to. the present invention;
Figure 2 is a vertical sectional view taken along lines 2-2 -

of F1gure 1, showing the sanitary napkin articulated to
" the closed position,



This intersection is raised in the Z-direction, gendr 8EPLACEMERT SHEFT
perpendi cular to the flat, planar surface, until thgq tjopsheet 22 S
fully articulated fromthe flat, planar surface and tre 15 UG ifafy
napkin 20 is in the open position. The unat tjagh %) ‘@@? rangver se
edges 34 of the core 26 and topsheet 22 travel in a are—eehcavel y
oriented towards the joined transverst edge 32 and the flat, planar
surface. The topsheet 22 and core 26 nmay bow to ) a SITgniTy concave
downward configuration, as the |ongitudinal center of the topsheet
22 is being raised and the | ongitudinal 15 edges of the topsheet 22 and

core 26 are restiaieg by, Lhe, IR sectional [ Aleyceilehodiohgar hbe ssgpar ati on

of the topsheet One suitable

nethod for lifting tHf fbﬁﬁ‘ﬁee}( sbowing %r“é“ﬂs"ﬁ' napkin grticylated £pa¢
pl anar surface is to {nesSepdn poihnan;bl ade (such as a 20 rul e or scal e

" the 3 pl ane.t B tdentt Ao el etbatetignet WROFf 5 secnd "0 T 8y
the bl ade is insertedembodineat; o‘iarYet!Ig the tran&vsawseds%eO%dgestoagheetThe
opposite end of this padgcushebt fjothled on]y at ﬂ\/anorfdﬁﬂdifnﬁe ddgas ,angl anar
surface while maintaining the, jnser %ﬂ <%stan ! erlb ade on t he
backsheet 24 and adj air’}?é’t‘l‘? Mfe i"brdngfj e Cterﬁ,?g\,@} ReTAgGed 3
The end of the bl Bgmres 5 i taedechiay) fseobionhk Virwtof pheasanitary napkin surface
until the sanitary napki Rigflel S4 2lshowingaitdd {mitdts ORRin articulated
to the open position with both the front and rear
unattached transverse edges displaying Z-direction
separation. |
DETAILED DESCRIPTION OF THE INVENTION
As illustrated in Figure.l a decoupled sanitary napkin 20
according to the present invention has a liquid pervious topsheet
22 which is oriented towards and contacts the body of the wearer,
a liquid impervious backsheet 24 which is oriented towards and
contacts the undergarment of the wearer and an absorbent core 26
intermediate the topsheet 22 and backsheet 24. The core 26 is
associated with the topsheet 22. The topsheet 22 is decoupled
from the backsheet 24. As used herein the term "decoupled" refers
to the independence of movement of two components of the sanitary
napkin 20 and requires separability of such components. '
The sanitary napkin 20 is defined by two longitudinal ends 28
and two transverse ends 30. As used herein , the term
"1ongitudina1“ refers to a line, axis or direction generally
aligned with the vertical plane which bisects the standing wearer
into left and right body halves. The term "transverse" refers to
the line, axis or direction generdlly orthogonal the longitudinal
direction and lying within the plane of the sanitary napkin 20.
The sanitary napkin 20 is typically longer in the longitudinal
dimension than in the transverse dimension.
~ The topsheet 22 and. backsheet 24 are joined together at one
'transverse edge 30 and unattached to. each other at the. other
'transverse edge ' 34. Typ1cally, the . transverse ~edge 30 at which _
'the topsheet 22 and backsheet 24 are Joined is oriented towards o
the front of the sanitary napkin 20 and wearer uh11e the sanitary
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position. Wen the open position is reached, the Z-direction 30

di stance between the face 50 of the backsheet 24 orier %S g;§§*‘
the core 26 and the face 40 of the core 26 oriented t ey

backsheet 24 is neasured perpendicular to the flat, p

.
surface. A separate scale, oriented in the Z-dife tﬂQhAUEnﬁﬂb
general ly orthogonal the flat, planar surfaces may be psgd for 35
measurenent. The neasurenent is taken at the |ongitudin
posi tion coincident with the unattached transverse edgg 34 of fhe

14 topsheet 22 while the sanitary napkin 20 I's articulated to the
open position.

—+

hi s

napkin 20 is being worn and the unattached transverse edges 34 are
oriented towards the rear of the wearer as the sanitary napkin 20
is being worn. As illustrated in Figures 1-3, the joined
transverse edge 32 is generally coincident a transverse end 30.

As used herein the term "joined" refers to the condition
where a first member or component is attached, or connected, to a
second member or component either directly; or indirectly, where
the first member or component is attached, or connected, to an
intermediate member or component which in turn is attached, or
10 connected, to the second member or component. The relationship

between the first and second joined members or components is
intended to remain for the life of the members or components. As
used herein the term "unattached" refers to the condition where
two members or components are not joined or otherwise intended to
15 remain in contacting and adjacent relationship during the useful
life of the disposable absorbent article. The term "affixed”
refers to a temporary contacting relationship between two members
or components of the sanitary napkin 20. As used herein, the term
"associated” comprises integral, joined, affixed, indirectly and
20 weakly linked relationships.

Examining the components in more detail, the topsheet 22 is
the component of the sanitary napkin 20 which is oriented towards
and contacts the body of the wearer and receives bodily
discharges. The topsheet 22 is liquid pervious and should be

25 flexible and nonirritating to the skin. As used herein the term
"flexible" refers to materials which are compliant and readily
conform to the shape of the body or respond by easily deforming in
the presence of external forces. Preferably the topsheet 22 is
not noisy, to provide discretion for the wearer. The topsheet 22

30 should be clean in appearance and somewhat opaque to hide the
bodily discharges collected in and absorbed by the core 26.

The topsheet 22 should further exhibit good strikethrough and

- rewet characteristics, permitting bodily discharges to rapidly .

_ - penetrate the topsheet 22 to -the core 26, but. not flow baek - -

35 through-.the topsheet 22 - to ‘the skin .of the weafer..'A:suitﬁb]e'-

. topsheet 22 may be madé. from nonwoven materials and perforated .

polyolefinic films. - L P '
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Anot her neasure of the desired separation of the core 26 and

backsheet 24 is the included angle a which the face Af—T t

26 oriented towards the backsheet 24 and the face WLﬁémﬁ@gHﬁT
backsheet 24 oriented towards the core 26 define when}tfie sanitary

napkin 20 is articulated to the open position..Such a as‘?ammm% S
| ndependent of the longitudinal Iength of thé sanitary ] 0
and, therefore, is generally preferred over neasuring |t he—t6 'engt h}of
the Z-direction separation of the core 26 and backshedqt 24

The neasurenent of this included angle a may be acconpttsShed in a

manner simlar to that dgscrjbe boye,, for suri.ng the amount. . of
Z-ditection separation ofe heP8 ?93 22 s baac&éjﬁég‘[tymo.fh aperturesptg permit
sanitary napkin 20 i¥biqufids xdegos itedntherien neapass ovhraughadioi Ake core 26. 38ughhe

sani tary napkin 20 tQpet_Fl@@ré%n Qaﬁlﬁerﬂeeef ndt1e B@e%rrggentt C’ina the flaps ng' dAn

flat, planar surface he top eet S associ atg 26
articulated to the opRaY tpcrd P?Ui‘? &%‘“désfd Poashgrdy ha’fh‘é’ about 5 t°aﬁ‘i5’t‘}ﬁt5°of
Z-direction séparati perdest nqmurae@h aypihaddy i dmdtab®vperc2it open I, and a

di stance taken al Ongtﬁ{&{l%saﬂ? I'beﬂ QRS st @%Sf IH;? ﬁt&%r% is suitable.

| nboardnost juncture’ o transv erse edg
i ntersection of the unat ﬁﬁ(ﬁ@éd"%dﬁah%ﬂ/épe%!‘eéélg@ S‘AY d?e sPRaYed peithea surfactant
22 and the | ongitudi pal erh@néerfiuie peﬁeﬁia&ﬁwomuhedcore 26. The surfit¥@nt is

i ncluded angle a is n tr| g ng, t 5
measurenents and i s gﬁﬁceif}]rn%n?%m ﬁ@l %%O%ao?e 'ﬂgﬁg‘f’s}tﬁgw 1:Sf the skin. A
10 surfactant density of about 0.01 mﬂhgrams per square centimeter
of topsheet 22 area is suitable. A suitable surfactant is sold by
the Glyco Chemical, Inc. of Greenwich, Connecticut, as Pegosperse

200 ML.
It is recognized that the topsheet 22 may have absorbent
15 capacity, if the core 26 has a capillary system or a Z-direction

system of fibers. This provides an integral topsheet 22 and
associated core 26 structure. A nonwoven topsheet 22 is typically
used for this purpose.
" A particularly suitaffle topsheet 22 may be made in accordance
20 with U.S. Patent 4,342,314 issued August 3, 1982 to Radel et al.
and U.S. Patent 4,463,045 issued July 31, 1984 to Ahr et al.,
which patents are incorporated herein by reference for the purpose
- of disclosing particularly preferred executions of liquid pervious
topsheets. An elastically inextensible topsheet 22 made of model
25 X-3265 or model P1552 apertured formed film sold by the Ethyl
Corporation, Visqueen Division, of Terre Haute, Indiana has been
found to work well.
The backsheet 24 may be any flexible, liquid impervious
material, such as a polyolefinic film, and prevents discharges
30 collected by and contained in the sanitary napkin 20, particularly
discharges absorbed by the core 26, from escaping the sanitary
napkin 20 and soiling the clothing and bedding of the wearer.
Preferably the. backsheet 24 is not noisy, to prov1de discretion .
-for. the wearer. Ce - S . .
35, g The backsheet 24 may also be.impervious to malodorous gases
' "generated by absorbed bodily discharges, so that the malodors. do.
not escape and become noticed by the wearer. A Tow den_sity'-



Z-direction separation perpendicular to the flat, planar

PG e
di wi ded by the topsheet 22 |ength taken from the inboardjpRERUACEMENT SHELT
of the joined transverse edge 32 to the intersection of |

h
| ongi tudi nal centerline and unattached edge of the topshg
ol 205 4l 1996
P

Preferably the included angle a of the sanitary napkin
bet ween about 3 and about 60[err], and nore preferably bé¢

7 and about 20[err]. _ One suitable nmeans for{controlling the
anount of separation . of the topsheet 22 and ass&tt toTrTe2%
fromthe backsheet 24 is 35 | ongitudinally oriented pleats 52 which

forma connection joi

24. As used her.ef"?rbiyre]ghy]‘e"e baCkS’E‘{Agn ﬁttgg‘ésﬂrlﬁgh&%{z}r?%ﬁfeéj%gl '&Qﬁ%%‘g?gti"

conponent of the santhixkpess, preferably about 0.02 millimeters in thickness, hdis5
' been found to work well. Particularly, a polyethylene film, such
as is sold by the Ethyl Corporation, Visqueen Division, under
model XP-39385 has been found particularly well suited for this
purpose.

In a particularly preferred embodiment, the backsheet 24 is
slightly larger than the topsheet 22 and intermediate absorbent
core 26. In such an embodiment, the topsheet 22 and intermediate
10 absorbent core 26 are peripherally circumscribed by the backsheet

24 which has a radial margin of about 0.5 centimeters to about 1.5

centimeters, preferably about 1.0 centimeter, from the edge of the

topsheet 22. This geometry provides a marginal area of protection

should the core 26 become overloaded or the sanitary napkin 20

15 otherwise fail. In such an embodiment the backsheet 24 and flaps
44 are preferably unitary and coextensive.

Referring to Figure 2, if desired, the outwardly oriented

face 36 of the backsheet 24 may comprise a means for attaching 38

the sanitary napkin 20 to the undergarment of the wearer.

20 Preferred attaching means 38 include mechanical fasteners or, more

preferably, pressure sensitive adhesive 38. The pressure

sensitive adhesive 38 may be applied to the outwardly oriented

face of the backsheet 36 in two parallel lines or two

symmetrically opposite, convex outwardly oriented lines. The

25 Tines may be about 5 to about 20 millimeters in width.

Alternatively, the adhesive 38 may be applied to the backsheet 24

in a generally centered rectangular patch (not shown) covering

about 30 to about 70 percent of the area of the outwardly oriented

face of the backsheet 36. Another alternative, as illustrated, is

30 adhesive 38 longitudinally centered and disposed near the distal

end of each flap 44. Suitable adhesive 38 is supplied as 0.6 mil

pass Century Adhesive A305-4 by Anchor Continental, Inc., 3 Sigma
Division, of Covington, Ohio.

. Referring. back -to- Figure 1, the absorbent core 26 -is the, - -

. 35 .,,means for collecting and . containing ' bodily dis;harggs,
. ".particularly menses, deposited thereon -or - which otherwise -
_traverses through the 1iquid permedble topsheet 22. The core. 26



napkln 20 typically but not necessarily having a |

| ongi tudi nal direction generally eqﬁlvalen? thgngth ML
di mensi on of the shorter of the topsheet 22 and backé
longi tudinally oriented fold Iine 54, so that dual, dr
Z-direction layers of the material are provided thr

| ength of the fold line 54 't is to be r _
' ' ol cbghi zed
foreign lam na or material may be in?erposed bt ghi zed t hat

of the longitudinally oriented [ '

_ pl eat 52. The Rongi t udi nal Ly
oriented pleats 52 may be 10 an extension of the gneet 22, an
ﬁxten5|on of éhe baggsheet 24, or a separate piece of naterlal
aving one end joi ngd ghe icbeponent of thepsheitar22napdn h et o?
having one er Prefera ep p 22n2pkinoR® whiEhj sRRRIYeE 02the

orovided, one at eat$h 300y the bpd il t‘ﬁ%{.tﬁﬁﬁé& udithal toreorzbent econfopmitie Sandar e

20. 15 Ref eonirnitathegkto tt@e skHur e h? C°‘”a90f26f— i s m,te% UndURK! &
Icgglr It ggls ngl ly hour fguse@h%gp: eHfe 28rd Qﬁlrmdefefrazm hhe u;@psmed 2facesind
_ 5 n o 2
\é\lgl ch form Pﬁ"e Ccf'ol“& %\”gngp‘?d{ t‘%getrh@t ﬂgc pg‘reﬁf oztr? gpatﬂ?te%gghgzet
22 | at er al | yrienbedrtdwafdst the Itgi’ﬁjie?ﬁcﬁznal ends 28 and joined to the

backsheet 24.  3giyiphe ¥ be mepidlsi dhelddbycimbabatsens iafy adrfelt,
such as cellulose wadding, and fibrated communition pulp; layers

of tissue paper; and absorbent gelling materials. If a tissue

10 paper core 26 is selected, tissue paper made in accordance with

U.S. Patent 4,191,609 issued March 4, 1980 to Trokhan and

incorporated herein by reference to show a particularly preferred

tissue paper is suitable for the sanitary napkin 20 described
herein.

15 "If it is desired to incorporate absorbent gelling materials
into the core 26 of the sanitary napkin 20, absorbent gelling
materials made in accordance with U.S. Patent 4,654,039 issued
March 31, 1987 to Brandt et al. and incorporated herein by
referenice for showing particularly preferred absorbent gelling

20 materials are suitable. A suitable laminate of absorbent gelling

' materials and tissue may be purchased from the Grain Processing
Corporation of Muscatine, Iowa, under Model Number L535.

The core 26 need not have a total absorbent capacity much
greater than the total amount of bodily discharges to be absorbed.

25 The core 26 is preferably narrow and thin, to be comfortable to
the wearer. For the embodiment described herein the capacity of
the core 26 should be at least about 2 grams of 0.9 percent saline
solution. Suitable saline solution is sold by Travenol
Laboratories of Deerfield, I1linois. '

30 The core 26 should be sized to register with the topsheet 22
and backsheet 24. The core 26 is preferably interposed between
the topsheet 22 and backsheet 24 to prevent the absorbent material
of the core 26 from shredding or becoming detached while the
‘sanitary napkin 20 ‘is worn and to ensure proper containment of ~ "

© 35 bodily discharges. Thisfarrghéément'also_prdﬁiqés'for a unitary
| @ssemﬁly... L o : : : L i



L4

adhesi ve bonding. The Nunber 1524 surgical tape sold by t he
M yinesota M ning and Manufacturing Conpany is suitable for this

purpose. The longitudinally oriented pleat 52 nmay havgaa_.-,ﬁe-}-d—f oy
54 between the distal end of the C-fold which is joine tREPQECEMENT BHEET

backsheet 24 and the laterally corresponding |ayef
material, displaced in the Z-direction, which fornms par #%UG 1996

longitudinally oriented pleat. If a Cfold type longit

oriented pleat 52 is selected, the fold line 54 is genefa -
coincident wwth the apex of the Cfold. 30 Ea

C-fold is concave i nwar dJPY oriented t
centerline of the sanitaty

he
apIaRY ﬁpg"?r?%t it s"refe”b" & ?'d §

ud na

ne

gh haIf of the
th\lblf.héo

| ongi tudi nal ends 2& db pimyidepomfert fBP theewearer. By fsepaeatiogddentopsheethe
core 26 and joi ned t?zt ha Q?Qﬁﬂf‘e%t cgf*e 26I ?rom the bacf(ﬂ'?e g@se@hé)%b“b‘?ﬁﬂyhe

C-fold is coll apsed, ovmn

transversel y extend &ﬁthﬁa\Pé"Wl“eP thQ‘IS&EUt‘JYl papkin 20 whighcisz adjacent j ¥y,
Whien the sani Bary napiifor®d te thet weatert €dbddy is enhanté andpPencreROSd.t i Dils

the fold lines 54ogéurstpeecauLgQ%t&q'fﬁ?elslsyimparted by the backsheet 24, and any
associated components, will be generally less noticeable, due to

subcomponents being decoupled and further
wearer. Furthermore, the enhanced flexibil

10 22 and associated core 26 to stay closer
with the body of the wearer.

from the body of the
ity allows the topsheet
to and in conformance

A particularly preferred and illustrated core 26 has two
layers. The layer closer to the topsheet 22 is made of a wet laid
tissue having a wet tensile strength of about 15 grams per

15 centimeter of width. The layer closer to the backsheet 24 is made
of an air laid tissue containing about 0.005 grams per square
centimeter absorbent gelling materials. This dual layered core 26

arrangement provides the advantage that th

contact of the absorbent gelling material
20 wearer.

e tissue layer prevents
with the body of the

Further, the sanitary napkin 20 preferably has a caliper of
less than about 10 millimeters and more preferably less than about
7 millimeters, as measured with a comparator' gage héving an
approximately 80.0 gram test weight and an approximately 10 gram

25 comparator foot having a diameter of about
contact surface area of approximately 5
Also, the sanitary napkin 20 of the presen
a topsheet 22 surface area of at le

2.54 centimeters and a
.1 square centimeters.
t invention should have
ast about 100 square

centimeters to prevent discharged fluids from missing the target

30 of the absorbent article.

If desired, the sanitary napkin 20 may further comprise flaps

44 extending outwardly from each longitudinal edge of the sanitary

napkin 20. The flaps 44 may be made in accordance with the -

teachings of U.S. Patents 4,589,876, issued May 20,

35 . 'Tﬂburg and 4,687,478,  issued August .18,

- whwch patents are incorporated herein by reference for the purpose SR

-1987 to Van.Tilburg,

1986 to Van -



16 ) oriented pleat 52 are lifted, away fromt mﬁt Tin the
Z-direction, renmoving the slack fromthe flaccid mat r?E +-he SPEE "
C-fold and constraining the Z-direction separation t he C{f 4l ds
are fully extended. Preferably, the transverse depth 45 AUG 996

| ongi tudi nal edge of the longitudinally oriented plept} 52 ranges
fromabout. 2 mllinmeters to about 15 mllinetiers, andfis

preferentially about 5 millinmeters to about 8 mlli ers

Alternatively, a suitable means for controlling the

separation of the topsheet 22 and backsheet 24 is an accordion 10 style

(not shown) | ongitudinall

| ¢ | Such . : .
| ongi tudinally ori ent"éds'tﬂ"ééﬁ ég{ﬁgigﬁxngaﬁe@mééﬁw l{‘gﬁ% ‘g'f £Pyiggetion with

to the inwardly ori esaeitarpampbinst 8@ t opsheet 22 and one affi xed
the inwardly oriented fyac c ty  5Qani K& 20 ing t
section generally 5 ﬁd%g&{iﬁ%gﬁ #wﬁg Z’d?;%tagll@argms Zan?jcci)gdmg °

to

centere

| ongi tudi nal |y ori enttde peasant i iventiong@ay nfyghencomrpingntds 1dautd,dmpervious

5

10

15

20

25
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" interliner 46 which is associated with the core 26 and
intermediate the core 26 and backsheet 24. The interliner 46 is
the first constraint for bodily discharges which migrate towards
the backsheet 24. However, if the interliner 46 is omitted, or
discharges penetrate the interliner 46, such discharges will be
generally intercepted and retained by the backsheet 24. The
interliner 46 is generally coextensive with and preferably
generally registered with the core 26. The interliner 46 may be
heat sealed or, preferably, adhesively joined to the absorbent
core 26 with two-sided surgical tape Number 1524 made by the
Minnesota Mining and Manufacturing Company of St. Paul, Minnesota.

The interliner 46 may be joined to the core 26 throughout the
entire surface area of the interliner 46, but this arrangement
results in a sanitary napkin 20 of lower flexibility. The
interliner 46 is preferably peripherally joined to the face 40 of
the core 26 which is oriented towards the backsheet 24 and
prevents fluids absorbed by and retained in the core 26 from
leaking out of the sanitary napkin 20 and staining the clothing of
the wearer. The interliner 46 more preferably wraps the
longitudinal ends 28 of the core 26 and is peripherally joined to
the face 42 of the core 26 which is oriented towards the topsheet
22 in the areas adjacent the longitudinal ends 28.

The interliner 46 is preferably relatively thin, having a
thickness less than or equal to that of the backsheet 24, and is
flexible, so that as the sanitary napkin 20 is worn and
articulates between the open and closed positions, discretion is
provided for the wearer. An interliner 46 having a thickness of
no greateér than about 0.02 millimeters is suitable. A suitable
interliner 46 may be made. from the low- density polyethylene
material, descfibed above, .used for the backsheet 24 or:.from '
X-7644 low ' density ~polyethylene .film sold by the Ethyl
Corporition; Vtsgqgeﬁ Division of‘Terre'deté,djhdiqna,”j' _ :; '



accordion style longitudinally oriented pleat 52.
pl.eat provides the advantage that relatively large
separation is feasible, wthout requiring |ongitudi
pleats 52 having an excessive |ateral depth. 20
accordion style pleat, or other longitudinally

may be longitudinally tapered, or, preferabl

manuf acture, of longitudinally constant geonetry as
| ongitudinally tapered, the C-fold or accordion styl pl eat may
provi de the advantage of generally uniformconstraint 25 along the

entire |longitudinal di e . he; . tH er; ; .edges

t he topsheet 22 and bac£§aee ZER%hrﬁﬁpaﬁg sU téﬁ@gg b§§m71m§’ éﬁcﬂg obt
| ongitudinally ori erfteéﬂsﬁj\l"éafhat |the abilq’}ﬁb?"ctuc?i4néﬂ FY Roridauid: impervious. In
georetry C-fold or agueRr{h embsiliNért, piRaintev 1 sdreab efdnctidrs ASPs Madksheet and
the C-fold or accordjan s%lhe Erj)lzgat z%#] tTe una,ti a%:J‘led trtan verse 3 herei
edges 34 of the tops gePa §h alfEhéet yzsz wi'RHTe JGALY-a*- tﬁé used herein
maxi num tran3dverse "lignitl r@sdsvantl i vefers stpathe i pnopertyndf aheatarial which
decoupling, of the tapabeeitné2trndphracicosneRiuidé. throu?h and past S0&h materia)
| ongitudinally orlented,gLeai /2 qﬁy ibe si gni fi cant ﬁ . shorter in
| ongi t udi nal di mensi B9 § hafcl$d Ve Hel 1 QUAEJIRERY i0US JPALRr 1ads:- as the

t opsheet 22 or the backsHeesarizarpmapkia 2hriccardingafskithe pbesent inventiofthas

longi tudinally orienipd plygat2e2aRRYa8cPitednYtdpRReet Ush n@écour]ed from the
di nensi on desired, so. |on ai suc? I%ngltudlnatly oriented p e?t
10 backsheet 24 and further comprises a means to control the amount

of decoupling which occurs in the Z-direction. As used herein the
"Z-direction” is the direction which is orthogonal the plane of
the sanitary napkin 20 when it is in the flat, laid out condition
of Figure 1. The axis 48 of the Z-direction is generally oriented
15 towards the wearer while the sanitary napkin 20 is worn. The X-Y
plane is orthogonal the Z-direction axis 48, encompasses the
longitudinal and transverse axes and is coincident with the plane
of the inwardly oriented surface of the backsheet 50 when the
sanitary napkin 20 is in the flat, laid out condition of Figure 1.
20 As illustrated in Figures 2 and 3, the sanitary napkin 20
according to the present invention articulates between the closed
and open positions. In the "“closed position" of Figure 2 the .
“unattached transverse edges 34 of the topsheet 22 and backsheet 24
are generally proximate and preferably adjacent. In the "open
25 position® of Figure 3, the unattached transverse edges 34 of the
topsheet 22 and backsheet 24 are separated in the Z-direction,

relative to each other, from their respective closed position
locations.

it \52

T, ™
d?peknl?aegggl eg

The means for controlling the separation of the topsheet 22

30 from the backsheet 24 prevents the sanitary napkin 20 from
unintended gross deformation or exceeding the open position. As

used herein a "means for controlling the separation of the’
‘topsheet from the backsheet” is any component which limits the

L relative Z-direcfion separation of the topsheet 22  and- the
35 ... .backsheet 24, . . T+ . U : ‘
.. The joined transverse edge 32 of ‘the sanitary napkin 20 -
_'filrpﬁiiéﬁé' like a hinge, allowing the- balance -of t'h.e “sanitary



17 52 can resist Z-directional separation force

_ : aadh pr event
the sanitary napkin 20 fromarticul ati ng_pa nre _“@Emsed open
position. It is, however, inportant that ‘.=pLN6/§iL . 1}
oriented pleat 52 be longitudinally registered W &R :

e portionio
the sanitary napkin 20 of which it is desired} tlo n ualﬁég d
Z-direction separation, typically the unattdgeheq t aﬁgherse .edge
34 or the lateral centerline of the sanitar
desired, discrete longitudinally oriented pld

provi ded at both of these |ocations, or at other o
desired.

napkin 20 to articulate about the transverse line coincident this
transverse edge. The joined transverse edge 32 ‘typically
comprises a topsheet 22 joined to the backsheet 24, and a core 26
and interliner 46 interposed between the topsheet 22 and the
backsheet 24 at the joined transverse edge 32. Components which
change relative positions in the Z-direction, away from each
other, are said to "separate.”

For a sanitary napkin 20 having a topsheet 22 longitudinal
dimension of about 13 to about 35 centimeters, the unattached
10 transverse edges 34 should have a maximum separation in the

Z-direction of about 1 to about 6 centimeters, and preferably

about 3 to 4 centimeters. If the maximum Z-direction separation

is less, the desired decoupling of the sanitary napkin 20
components may not occur - so that contact may not be maintained

15 with both the undergarment by the backsheet 24 and the body of the
wearer by the topsheet 22. Conversely, if a greater maximum
I-direction separation occurs at the unattached transverse edges

34, the sanitary napkin 20 may appear limp and be uncomfortable to

wear. Further, collapsing in the X-Y plane, particularly in the .

20 transverse direction, is more likely to occur - causing that the
topsheet 22 and backsheet 24 of the sanitary napkin 20 to become

" mutually misaligned.

Similarly, the magnitude of the Z-direction separation of the
longitudinally centered portion of the sanitary napkin 20, which

25 portion is intended to be placed in the proximity of or registered
with the vaginal opening, is important and should be considered.
Frequently, the sanitary ‘napkin 20 is isomerically distributed

about and longitudinally centered on the vagina of the wearer,

i.e. the vagina will be registered with the tranpsverse axis. If

30 so registered, the Z-direction separation at the transverse axis
will be about one-half of the Z-direction separation at the
unattached transverse edges 34, i.e. preferably about 0.5 to 3

_centimeters, and more preferably about 1.5 to 2 centimeters.

. The . amount -of separat1on of -the ‘unattached transverse edges o

3 - 34 of the topsheet 22 and backsheet 24 may be measured by_.
L -attaching the outwardly oriented face 36 of the backsheet 24, .
using the attachment means 38 provided for attaching the baeksheet
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As illustrated in Fi gure 4, the joined transverse ed

Wherle t he
t opsheet 22 and backsheet 24 are j oi ned need not be REPLACEMENE@H' nt
with the perineter of the sanitary napkin 20, " \
transverse end 30, and nmay be |ongitudinally offset! 5 | he
| ateral axis. |If such an enbodinent is selected, tHe e
transverse edge 32' should be inset fromthi—: transvgrs ~ 30 of

the sanitary napkin 20 at |east about one=fifth ,
| ongi tudi nal di mensi on of the sanitary napkin 20. ety t he
transverse edge 32' where the topsheet 22 and backsheet 24 are 20
joined is generally not longitudinally centered, so that the
topsheet 22 and cor® 26 ok Jdrdktgarmémt tdfe thabwedret| stue arigidywrfdat, planar

di | t t
{gga;,gn' ”Ofrcfﬁe ”%@?gcze RN o nﬂhﬁemt‘.ﬁge é’eé P@%&ﬁé&tarﬁy m; g;&ﬁ{réc?dlmth and
one-third of the | omiglauﬁi]l el tbﬂ%t%‘ﬁﬁ@ef I’OM‘%IV‘"@FSE{CFM\P@I’ $he e}ﬂi‘g‘t‘?}]"a]

30. _ Amtetlinet s eflatitackidiurénseridiiedgenBs ayfgEnenbpseatiddess a
sanitary napkin 20 av# (g two unattached transverse edges 34'.
The two unattache t&nsverse edges 34" can i ndependent |y

articulate and nove in This ZAntiersectiam. isThadsed hin pdwet iZofitrest iamhe generzdly

gipl tary napkin 20,, @ﬁd&k&hﬁf'% the mettﬂqhed $Urdice/c Rt 1edBeStopsheet 22

| ocat ed both d
edge 32' nmay be siag%lr 5‘? d |?ftt‘ﬁ'é ageﬂll EE'Fl ghémf?‘elthl tsrﬁg'g'\?/ﬁ%?ﬁfaée and  the

provi des an addi ti opalitamnneapkin 20i dis time thepsipeet pagitianch Then unattached
10 transverse edges 34 of the core 26 and topsheet 22 travel in an
arc concavely oriented towards the joined transverse edge 32 and
the flat, planar surface. The topsheet 22 and core 26 may bow to
a slightly concave downward configuration, as the longitudinal
center of the topsheet 22 is being raised and the longitudinal
15 edges of the topsheet 22 and core 26 are restrained by the means
for controlling the separation of the topsheet 22 from the
backsheet 24.

One suitable method for 1ifting the topsheet 22 and core 26

from the flat, planar surface i$ to insert a thin blade (such as a

20 rule or scale about 2.5 centimeters wide and about 1 millimeter
thick) oriented in the X-Y plane, between the core 26 and
backsheet 24. The end of the blade is inserted to the joined
transverse edges 32. The opposite end of this blade is lifted
away from the flat, planar surface while maintaining the inserted

25 end of the blade on the backsheet 24 and adjacent the joined
transverse edges 32. _

The end of the blade is lifted away from the flat, planar
surface until the sanitary napkin 20 is articulated to the 'open
position. When the open position is reached, the Z-direction

30 distance between the face 50 of the backsheet 24 oriented towards
the core 26 and the face 40 of the core 26 oriented towards the
backsheet 24 is measured perpendicu]ar to the flat, planar
surface. A separate scale, oriented in the 2-direction and
generally orthogorial the flat, planar surface. may . be used for

35 . this measurement. - The measurement is taken at’ the longitudina'l

position coincident with the tunattached transyerse edge 34 of ‘the- - h
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- . .
mai ntain contact with the body of the wearer. 35 It wll be
apparent to one skilled in the art that the ~transverse

edge 32', regardless of its |longitudinal position, _Wwhere
the. topsheet 22 and backsheet 24 are joined, need n ol M BLEE

18 joined across and throughout the e tB%ﬁ'uLJJLHdWHA
sanitary napkin 20. The topsheet4 22 and| bpcksheet 24 be
j oined only at the longitudinal ends 8| 485 AUG ©6é
Figure 4 or, alternatively, may be intgrfittently joing

across the transverse 5 wi dth of the sanitagy TTapRT T 20.

|f desired, the joined transverse edge 32 may be forged b
_ I topsheet 22 while tﬁe sanitary napkin Trated to the

open position.
Another measure of the desired separation of the core 26 and
backsheet 24 is the included angle a which the face 40 of the core
5 26 oriented towards the backsheet 24 and the face 50 of the
backsheet 24 oriented towards the core 26 define when the sanitary
napkin 20 is articulated to the open position. Such a measurement
is independent of the longitudinal length of the sanitary napkin
20 and, therefore, is generally preferred over measuring the
10 length of the Z-direction separation of the core 26 and backsheet
24.
The measurement of this included angle @ may be accomplished
in a manner similar to that described above, for measuring the
amount of Z-direction separation of the core 26 and backsheet 24.
15 The sanitary napkin 20 is affixed, using the means for attaching
38 the sanitary napkin 20 to the undergarment of the wearer, to a
rigid flat, planar surface. The topsheet 22 and associated core
26 are articulated to the open position as described above. The
amount of Z-direction separation is measured, as described above.
20 The distance taken along the plane of the topsheet 22 from the
inboardmost juncture of the joined transverse edges 32 to the
intersection of the unattached transverse edge 34 of the topsheet
22 and the longitudinal centerline is also measured.
The included angle a is then found by triangulating these two
25 measurements and is equivalent to the arcsin of the distance of
Z-direction separation perpendicular to the flat, planar surface
divided by the topsheet 22 length taken from the inboard position
of the joined transverse edge 32 to the intersection of the
longitudinal centerline and unattached edge of the topsheet 22.
30 Preferably the included angle a of the sanitary napkin 20 is

between about 3° and about 60°, and more preferably between about
7° and about 20°.

One suitable means for controlling the amount of &eparatioﬁ

of the topsheet 22 and associated core;zs-from the backsheet 24 is

.35, - longitudinally oriented pleats 52_which'fdrm a connectiow'joining" -

the ' topsheet 22 - to the backsheet 24. - As used ﬁetein_‘a

"longitudinally oriented pleat® is a component of the sanit;ry-;g"
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the opposed forces of the body and undergarnent against the
sanitary napkin 20. This enbodinent is nore effectively utilized

with a relatively tightly fitting undergarnent. Such an 10
enbodi mrent (not shown) resenbles an open tube and has no
transverse edge 32 where the topsheet 22 and backsheet 24 are

adhesi vely joined, or joined by other neans,_as illustrated in the

enbodi ments of Figures 2 and 4. 15 I f such an enbodinment is
selected, it should have | esser 15 Z-direction separation than
the enbodi ments described above, ot herw se excessive

| ateral shifting of one conponent of the sanitary napkin 20

relative to anot hernmwoztf-‘rtt ﬁT@MwCsw notThééessamy having al ®&g®h in the
separation may be

longitudinally orie ‘{“83{)‘{54‘8&6 dﬁﬁe%dfe}ﬁ)‘(ﬁy)ﬁehégiereqf‘P"i’fﬂg\'/'gr§Ee Tongitydinal

depth. A longitudi diehyicor o€rthedshortert obXheatapshedtr 2h and rimeksheptth24 and a
of about 3 mllinetgg li 1§h‘11tyal31r@erft% H\'dsﬁﬁ@%‘i' MEd'lthat dual, or greater,

sanitary napkin 20 ac g resent invention may
further conprise a %rda‘ﬁg‘?/téf’ e i}‘feé'ét En e ShdaRy2 éBﬁn%“&"M’ﬁj‘ t4hgoughout the
topsheet 22 and thelémtksifeehe Fo1dtlin@s4unat t ached transverse edge 25

34. The transverse phegl t6 PE@Jgﬁfol Y?}at@d?ore%n lgmmla ?Pd&terlﬂ may

| nper vi ous panel having one en ol
face of the topsheebe 22"%ﬁf8°%ﬁﬁ’e éﬁﬁ!e?'bl kR f“é?th\@-YPFﬁNaPﬁl §'he Tongitudinally
oriented face 50 offentédelebicdeshete 18dgitudidallyamiémdd pldae 52 may be

l'ongi t udi nal l%dges QIn e&Q@nstiBi’i‘no%‘V%ﬁéptoBLhee%E {?%yalp%x{&is@gnd orf thehEacksheet 24,
or a separate piece of material having one end joined to the
topsheet 22 and one end joined to the backsheet 24. Preferably
two longitudinally oriented pleats 52 are provided, one at each
longitudinal end 28 of the sanitary napkin 20.

15 Referring back to Figure 2, a preferred longitudinally
oriented pleat 52 is made from the topsheet 22, and comprises a
C-fold. The longitudinal ends -28 of the topsheet 22 which form
the C-fold are folded under the portion of the topsheet 22
laterally inboard of the longitudinal ends 28 and joined to the

20 backsheet 24. Joining may be accomplished by heat sealing or
adhesive bonding. The Number 1524 surgical tape sold by the
Minnesota Mining and Manufacturing Company is suitable for this
purpose. The longitudinally oriented pleat 52 may have a fold
line 54 between the distal end of the C-fold which is joined to

25 the backsheet 24 and the 1laterally corresponding layer of
material, displaced in the Z-direction, which forms part of the
longitudinally oriented pleat. If a C-fold type longitudinally
oriented pleat 52 is selected, the fold line 54 1{s generally
coincident with the apex of the C-fold.

30 Each half of the C-fold is concave inwardly oriented towards
the longitudinal centerline of the sanitary napkin 20. In this
arrangement, the longitudinal ends 28 of the topsheet 22 are
folded underneath the core 26 and Jomed to the backsheet 24. In
the -closed pos1t1on the C- fold is co]’lapsed, a]]ovnng the pleats

“3g of the C-fold 'to transverse'ly extend and have materia] ﬂacc1d in

' ' the Z-direction.” - When the sanitary napkin 20 is artfculited to
..the open- position, __t_he fold 1lines ‘54. of the .'Iongi.tudinany .



30 means for controlling the separation of the topsheet 22
and backsheet 24. The transverse pl eat provides A2
t hat menses whi ch nay exceed the absorb '
core 26 or otherwise longitudinally mgrate fromor
transverse edge 34 of the napkin will be retained in

napki n 20. In a less elegant enb
the nmeans for controll'ing thdéseparatio
from the backsheet :

24 of the sanitary napkin 20 may sinply conprise flacgi
joining the topsheet 22 to the backsheet 24. As used herein,

"flaccid material” raferd HRafhehke11rtbENdedy tRoRCR B3kkdnlet "R in the

l-direction, removing the slack from the flaccid material of the
C-fold and constraining the Z-direction separation when the
C-folds are fully extended. Preferably, the transverse depth of
each longitudinal edge of the longitudinally oriented pleat 52
ranges from about 2 millimeters to about 15 millimeters, and is
preferentially about 5 millimeters to about 8 mil]imeters.'
Alternatively, a suitable means for controlling the
separation of the topsheet 22 and backsheet 24 is an accordion
10 style (not shown) longitudinally oriented pleat 52. Such a
longitudinally oriented pleat 52 has two distal ends, -one affixed
to the inwardly oriented face of the topsheet 22 and one affixed
to the inwardly oriented face of the backsheet 50; a central
section generally centered between the distal ends and
15 longitudinally oriented fold lines 54 defining the segments of the
accordion style longitudinally oriented pleat 52. An accordion
pleat provides the advantage that relatively large Z-direction
separation is feasible, without requiring longitudinally oriented
pleats 52 having an excessive lateral depth. "
20 The C-fold, accordion style pleat, or other longitudinally
oriented pleat 52 may be longitudinally tapered, or, preferably
for ease of manufacture, of longitudinally constant geometry as
shown. If longitudinally tapered, the C-fold or accordion style
pleat may.provide the advantage of generally uniform constraint
25 along the ehtire longitudinal distance between the transverse
edges of the topsheet 22 and backsheet 24 which are subtended by
such longitudinally oriented pleat. If a longitudinally constant
geometry C-fold or accordion style pleat is selected, the depth of
the C-fold or accordion style pleat at the unattached transverse
30 ~ edges 34 of the topsheet 22 and bécksheet 24 will control the
maximum transverse and Z-direction separation, and hence
decoup11ng, of the topsheet 22 and .backsheet 24.
The 10ng1tud1na11y or1ented pleat 52 may be. 519n1ficantly
_ shorter in Tongitudinal dxmension than the other components; such -
35  as_the topsheet 22 or the backsheet 24, of the sanitary napkin 0.
- The longitudinally oriented pleat ‘52 mdy be. of any longitudinal
-d1mension desired. so 1ong as such longitudinally oriented pleat



Z- dlrectlon while the sanitary napkin 20 is not in tﬂﬁﬂﬂ'"~
position and all ows for novenent of such materi al '

conponents in the Z-direction. In su
excess of material of one of the backsheet
joined to the other. Separation in the Zz-
the topsheet 22 and the backsheet 10 24q7are
separating by the flaccid materi al becom

an enbodinment is simlar to those descri bed above,
for controlling the separation of the topsheet 22
assunes random undefined forns, which are not 15

Y
and backsheet 24
predeterm ned, when
the sanitary napkda c@0 resgst i A-dirpetiopabseeparation fob‘iﬁél tandn Prevans jthe i

contrast to the af okgaRAky Oﬂﬁﬁk\ﬂmdlf'ﬂ%ﬁ\t Sarhcu]atmg\M‘b%fsQ tygne maﬁdeﬂoropen
controlling the separation o he topsheet

22 0 h
have preci se, repeatp%’ltéméhd btr et eV MENED \mportantgemt :glhé e‘P@ﬁlcﬁ ‘e‘b’(me
cl osed and opened posigntedplead 52 be 126gitudinally registered with the portmn of

5 the sanitary napkin 20 of which it is desired to control the

Z-direction separation, typically the unattached transverse edges
34 or the lateral centerline of the sanitary napkin 20. If
desired, discrete longitudinally oriented pleats 52 may be
provided at both of these locations, or at other locations as
10 desired.
As illustrated in Figure 4, the joined transverse edge 32’
e Wwhere the topsheet 22 and backsheet 24 are joined need not be
coincident with the perimeter of the sanitary napkin 20,
particularly a transverse end 30, and may be longitudinally offset
15 towards the lateral axis. If such an embodiment is selected, the
joined transverse edge 32’ should be inset from the transverse end
30 of the sanitary napkin 20 at least about one-fifth of the
longitudinal dimension of the sanitary napkin 20. Preferably, the
transverse edge 32’ where the topsheet 22 and backsheet 24 are
20 joined is generally not longitudinally centered, so that the
topsheet 22 and core 26 may 1ift into the labial tissue and more
readily intercept menses upon discharge. A particularly preferred
location of the joined transverse edge 32’ is approximately
one-third of the longitudinal distance from either transverse end
25 30.
As illustrated in Figure 5, this arrangement provides a
sanitary napkin 20 having two unattached transverse edges 34'.
The two unattached transverse edges 34’ can independently
articulate and move in the Z-direction. Thus, the portions of the
30 sanitary napkin 20, particularly the unattached transverse edges
34’, located both in front of and behind the joined transverse
edge 32’ may be separated in the Z-direction. This structure
provides an additional manner in-which the topsheet 22 which can -
- ma1nta1n contact with the body of the wearer.
3% . It will. be apparent to one skilled in the art that the
- transverse edge 327, ' regard1ess of its longitudlna1 p051tidn..'
‘where the topsheet 22 and backsheet 24 are joined, need not be
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joined across and throughout the entire width of the sanitary
napkin 20. The topsheet 22 and backsheet 24 may be joined only at
the 1longitudinal ends 28 as 1illustrated in Figure 4 or,
alternatively, may be intermittently joined across the transverse
width of the sanitary napkin 20.

If desired, the joined transverse edge 32 may be formed by
the opposed forces of the body and undergarment against the
sanitary napkin 20. This embodiment is more effectively utilized
with a relatively tightly fitting undergarment. Such an
embodiment (not shown) resembles an open tube and has no
transverse edge 32 where the topsheet 22 and backsheet 24 are
adhesively joined, or joined by other means, as illustrated in the
embodiments of Figures 2 and 4.

If such an embodiment is selected, it should have lesser
l-direction separation than the embodiments described above,
otherwise excessive lateral -shifting of one component of the
sanitary napkin 20 relative to another component may occur. This
lesser separation may be accomplished, for example, by providing
Tongitudinally oriented pleats 52 having a lesser transverse
depth. A longitudinally oriented pleat 52 having transverse depth
of about 3 millimeters is suitable for this embodiment.

A sanitary napkin 20 according to the present invention may
further comprise a transverse pleat (not shown), connecting the
topsheet 22 and the backsheet 24 at the unattached transverse edge
34. The transverse pleat 1is preferably made of a liquid
impervious panel having one end joined to the inwardly oriented
face of the topsheet 22 and one end joined to the inwardly
oriented face 50 of the backsheet 24. If desired, the
Tongitudinal edges of the transverse pleat may be joined to the
means for controlling the separation of the topsheet 22 and
backsheet 24. The transverse pleat provides the advantage that
menses which may exceed the absorbent capacity of the core 26 or
otherwise Torigitudinally migrate from or beyond - the unattached

transversé edge 34 of the napkin will be retained in- the san1tary~.-
~ napkin 20.

In -.a less e1egant embodiment (not.. sh0wn), the means “far,

'.contro111ng the separation of the topsheet 22 from the backsheet.



MHATTIS CLAI MED | S: 1. A sanitary napkin havi

t ransver se edges, said sanitary napkin co

a liquid pervious topsheet; a liqui eS|stant backghg¢et
joined to said topsheet 5 | al ong one sai r ahd 5\AUG d998ig¢ $ind
unattached to said topsheet along the|ofther said trangverse
edge, whereby sai d backsheet ¥ay be s parate d

t opsheet at sai d unattached transvers

an absorbent core associated with said topsheet and 10
I nternedi ate said topsheet and sai d backsheet; and

24 of the sanitary napkin 20 may simply comprise flaccid material
Joining the topsheet 22 to the backsheet 24. As used herein,
"flaccid material®™ refers to material intended to be slack in the
Z-direction while the sanitary napkin 20 is not in the open
position and allows for movement of such material and associated
components in the Z-direction.

In such an embodiment, an excess of material of one of the
backsheet 24 or topsheet 22 is joined to the other. Separation in
the Z-direction may occur until the topsheet 22 and the backsheet
10 24 are restrained from further separating by the flaccid material

becoming taut.
Such an embodiment is similar to those described above,
except the means for controlling the separation of the topsheet 22
and backsheet 24 assumes random, undefined forms, which are not
15 predetermined, when the sanitary napkin 20 is in the closed
position. This is in contrast to the aforementioned embodiments
where the means for controlling the separation of the topsheet 22
from the backsheet 24 have precise, repeafab]e and predetermined

"geometries for both the closed and opened positions.
20
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30

35



a rreans for contrdl I hg‘k&&w Raatpon of said topsheet from

sdi d backsheet. LLa'yinapkin having two | ongitudi nal ends and
two spaced edges, said sanitary napkin

conpri si ng: Bi quigd pervious topsheet . a

| i quid resistant jbatk fpsheet and said 5_ . backsheet
bei ng j oi ned at £ edge andyg unatf56ﬁ56~7
the other said transvel wher eby Lﬂnm umm uﬂrn y be
separated fromsaid topsheet at said un H[a
edge; an absorbent core associated wi'th*safd %opShéet*and

10 internedi ate said topsheet and sai d backsheet; "and
a longitudinally &HABHSeBLAIBERAS: which joins said
t opsheet and sai d backsheet, whereby said Iongitudlnally

oriented pleat controls th paration of . said back
from said topsheet, | s%mtary napkin having atwo spacea apart transverse edges,

said sanitary napkin comprising:
a liquid pervious topsheet;

a liquid resistant backsheet joined to said topsheet

5 along one said transverse edge and unattached to said
topsheet along the other said transverse edge, whereby
said backsheet may be separated from said topsheet at
said unattached transverse edge;

an absorbent core associated with said topsheet and
10 intermediate said topsheet and said backsheet: and

a means for controlling the separation of said topsheet
from said backsheet.

2. A sanitary napkin having two longitudinal ends and two spaced
apart transverse edges, said sanitary napkin comprising:

a liquid pervious topsheet;

a liquid resistant backsheet, said topsheet and said
5 backsheet being joined at one said transverse edge and
unattached at the other said transverse edge, whereby

said backsheet may be separated from said topsheet at
said unattached transverse edge;

an absorbent core associated with said topsheet and
10 intermediate said topsheet and said backsheet; and

a -longitudinally -oriented pleat. 'which joins §aid
topsheet and- sa1d backsheet, whereby said longitudlnally

'i oriented pleat contro]s the separation of. said backsheet‘_
- from said topsheet



3. A sanitary napki
napki n conpri si ng:

a liquid resistant

one said transverse
the other said tr
joined to said tops
t opsheet may be separated from

lver sé edges,

said sanitary
ji qui d pervious topsheet;
said topsheet 5—— . __

al ong
d to said

topsheet—at

| eJIMﬂmmmWWﬁ

A sanitary napkin haying two transverse edges, said sanitary

a liquid resistant backsheet joined to said topsheet
along one said transverse edge and unattached to said
topsheet at the other said transverse edge, said
backsheet being Jjoined to said topsheet by flaccid
material, whereby said topsheet may be separated from
said backsheet at said unattached transverse edge until
restrained by said flaccid material becoming taut; and

an absorbent core associated with said topsheet and
intermediate said topsheet and said backsheet.

A sanitary napkin according to Claims 1, 2 or 3 wherein said
core has two opposed faces, one face oriented towards the
backsheet and one face oriented towards the topsheet, said
backsheet has a face oriented towards said core and wherein
said unattached transverse edge of said face of said core
oriented towards said backsheet may be separated from said
face of said backsheet oriented towards said core about 1

A sanitary napkin according to'CIaims 1, 2 or 3 wherein said
core has two opposed faces, one face oriented towards said
backsheet and one face oriented towards said topsheet, said
backsheet has a face oriented towards said core and wherein

3.
napkin comprising:
a liquid pervious topsheet;
5
10
4.
5
centimeter to about 6 centimeters.
5.
5

said sanitary napkin forms an included angle between said
face of said core oriented towards <said backsheet and said
face of said backsheet oriented towards said core of about 3°
to about 60° when said.core is separated from said backsheet

at said unattached transverse edge.



sai d backsheet at said unattached transverse edge until 10

restrained by said flaccid material beconming taut; and an
absorbent core associated with said topsheet and

internedi ate said topsheet and said backsheet. . A sani tary napki-n

according to Clainms 1, 2 or 3 wherein said f’m osed.
faces, one face oriented towards the 22 backshee ﬂ"ﬁ] HW ’! _
oriented towards the topsheet, said backsheet has®a ¥ aoe ted
towards said core and wherein 5 sai d unattached transverse edge of
said face of said core oriented towards said backsheet may be
separated from said ace of said backsheet oriented towards said
core about 1 6. eeﬁﬁ‘i“rf’éfér"%%‘abéﬁ@'ﬂ‘%ntq nektadps. 1, 2 or 3 fupther

ﬁani tary napkig ?ccor di ngnﬁrﬁs{igalamrinsvgrﬂ! p’ieﬂ\he&ﬁinecﬁﬁigd said topsheekt Ea%te
as two oppose aces, te backshee
fd gggﬁhggf t‘%gpssﬂge@“’%&&&% {ransverse quﬁcks

and one face oriented towardsS Sal heet has
a face oriented towards said core and wherein 5 sai d sani tary

napkin forms an inchudegd aaﬂiﬁr ChYRQR 38éskding t Clai Ea@e pf ?a
oriented towards sai d back P ?ﬂﬁ hg T a m sai d Eagﬁpﬁg&

oriented towards said c8§@srdf$'§o8u§ecg’[‘4§r“ln]‘tt“hed transverae 563%1‘( 60[err] when

said core is separated from said backsheet
8. A sanitary napkin according to Claim 7, wherein said sanitary
napkin has a first transverse end and a second transverse end
spaced from said first transverse end, said joined transverse
edge being intermediate said first transverse end and
5 one-third of the 1longitudinal distance from said first
transverse end to said second transverse end.

9. A sanitary napkin according to Claims 1, 2 or 3 wherein said
joined transverse edge is formed by the opposing forces of
the wearer’s body and the wearer’s undergarment against the
sanitary napkin.

10. A sanitary napkin according to Claim 2 wherein ggid
longitudinal pleats have a transverse depth ranging from
about 2 millimeters to about 15 millimeters.




“at said unattached transverse edge.
6. A sanitary napkin according to Clalns 1, 2 or 3 further

conprising a transverse pleat connecting said topsheet and said
backsheet at said unattached transverse edge. 7. A sanitary napkin

accordi ng

22

to Claims 1, 2 or 3 further 53 conprising a second unattached

transverse edge. 8. A sanitary napkin according to daim7, wherein said
napkin has a first transverse end and a second transverse end

sanitary

DECOUPLED SANITARY NAPKIN
ABSTRACT OF THE DISCLOSURE

A sanitary napkin having a topsheet and an absorbent core
associated with the topsheet is disclosed. The topsheet and
associated core are decoupled from the backsheet of the sanitary
napkin so that the topsheet and backsheet may be separated in the
Z-direction. The sanitary napkin has a joingd transverse edge
connecting the topsheet and backsheet and forming a hinge to
facilitate the Z-direction. separation. The sanitary napkin
further controls the amount of separation of the topsheet and
associated core from the backsheet. A preferred way to control
the amount of separation of the topsheet and associated core from
the backsheet is longitudinally oriented pleats.

FIGURE 1

This Sheet H.
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lsp‘.,aced fromsaid first transvgrse end, said joined transverse edge

being internedi ate e lorff It transverse end and one-third of
the | ongi tu”\_m@')imh e ffom said first transverse end to said
second transyePsSe_enre . A fanitary napkin according to Clains 1, 2 or 3

wherein said gk er se edge js formed by the opposing forces
of t he y and\tle vvearer']s/]undergarrrent agai nst the

sani tary napkgn! anitary napkin according to Caim 2

wherein said Jpl eat s have a transverse depth ranging from
about 2 milli
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TEXT OF THE ABSTRACT

DECOUPLED SANITARY NAPKIN

A sanitary napkin (20) having a topsheet (22) and an absorbent core (26) associated with the
topsheet is disclosed. The topsheet and associated core are decoupled from the backsheet (24)
of the sanitary napkin so that the topsheet and backsheet may be separated in the Z-direction.
The sanitary napkin has a joined transverse edge (32) connecting the topsheet and backsheet
and forming a hinge to facilitate the Z-direction separation. The sanitary napkin further
controls the amount of separation of the topsheet and associated core from the backsheet. A
preferred way to control the amount of separation of the topsheet and associated core from the
backsheet is longitudinally oriented pleats (52).

Figure 1.
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