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(54) Title: ABSORBENT ARTICLE HAVING A STABILIZING ABSORBENT ELEMENT

{57y Abstract
An gbsorbent article, such as a

napkin, is disclosed which has a stabitizing element having a lateral width between about
0.5 inches to less than about 1.75 inches. The siabilizing element provides the article with enhanced resistance to bunching and inward
collapse due to Iateral compressive forces imparted by a user's thighs. The stabilizing element is resistant to wet collapse so that a central
ebsorbent portion of the article maintains contact with the perineal arez of the user.




25 el ement. These articles are intended to absorb body fluid from

the wearer and retain the fluid in order to - prevent the fluid from
soiling the wearer's garnents. Unfortunately, conventional fem nine
hygi ene articles do not adequately fulfill wonen's protection

requirenents., 30 Sani tary napkins generally_have the capability of
absor bi ng TRIREFE0 AN egoﬁoggaﬁﬁeofY?Fuﬁagﬁﬁﬁmépéprent' soiling of a
wearer's garnments still occurs even when only 5to 10 grans of fluid

has been deposiied ..absprbent articles., One of.the prinmar
reasons why {n aggoéggnce witRPERE pres?ng 1nve9E}@?/0gBT§e Rasnge%n
PCT/ US96/ 13487ided an absorkenti agyticterkavinghaongohudhnhabnalideapkinds do

not o) m _ i nea 0] : 0 .
Unen ¢ fer SELRETYSE 0hA0 T 4 toblg- PAELAY NGuPERBe nd, 4OARINENE Pl ei g
exudat e t efiteface i rele| 28T bRbe t BRMRBHAEENESs of the 5 body and results in

soiling of the gndergasI®id-permeable goveéhSnféﬁé0508§a£a89ﬂ$&éﬁykﬁée§0
poor fit and | ack of .conformty_ is napkin instability. en a
a fluid-impermeable barrier on the garment-facing

conpr essi on
surface;

10 c) a fluid-absorbent core containing wood pulp fluff
between the fluid-permeable cover and the fluid
impermeable barrier, the fluid-absorbent core
having a central region and transverse ends and a
thickness of at least 0.20 inches (0.508 cm); and

15 d) a substantially planar stabilizing absorbent
element adjacent an upper portion of the central
region of the absorbent core, wherein the
stabilizing element is capable of absorbing fluids
and remaining stable when wet, and wherein the

20 stabilizing element has a lateral width in a range
of from at least 0.5 inches (1.27 cm) to less than
1.75 inches (7.6708 cm).

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 shows the absorbent article of this invention
in plan view from the body-facing side of the article.

Figure 2 1is a cross-sectional wview of the absorbent

30 article shown in Figure 1 taken along the line 2-2.
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force is applied to a sanitary napkin (e.g., by the 10 | at er al

conpressive forces of a user's thighs), the napkin tends to fold or
bunch resulting in a snaller area of contact with the user's body
resulting in a gap bet ween the absorbent article and the user's body.
The napklplgeeées EEYaaE§%sQe%Q@%1@%Bﬁe%§%%voT T RS et 15

di recti on downwar fromthe user dy. g may t hen
travel aIoﬁﬁt%ﬁeebﬁﬂ?wﬁnanb§b§§§etHetﬁ§6%|ﬁlong tP@sGPPﬁné Bn 50|I|ng of

t he under gar nent. An additional factor that contributes to poor
fit 20 centers ] onceotlon t hat the outer genital area of
femal es, |2H ; ; N OF |y LHE, TNV e areas of the

uret hr a and vagi nal openings, is curved, when in fact it is

essentially flat or planar. Thus, there has been a t endency on the
part of sone inVeatpresest 1nven§eoelég dmreeaeéreduensabﬂpmbghy assun1ng

h h
that t e artlcfén&ﬁi&HSiEp8ﬁ££QEEe9§zéHCQsahQQQH ch %ehgt%g% glgﬁgeplcts

tothe b bé exanpl e, European Pa
an 30 abSbibRePprEEeRE RAYEnglaf- aBSotBRAE LoR8 hﬁ?bﬁsléo 508 cmdnvex in

t he centertm@cha&nelaﬁtaﬁséeﬂeﬁtdetasim%ng elemthSha’é?@hgnb Mteral

4, 770 57 to Ellis also deSC£ P curved |tar napkin wth
el astl Zé»alc%tf elzéd@egange o rom at least 0.5 1nc (.27 cm) to
lesg than 1.75 inches (7.6708 cm). It is considered an

important feature of the present invention that the
stabilizing element have a lateral width in the above
critical dimensions. More specifically, it has now been

15 found that the use of an absorbent stabilizing element with
these dimensions, in combination with a relatively thick
absorbent pulp fluff core, provides enhanced resistance to
bunching and inward collapse due to lateral compressive
forces imparted by a user's thighs.

20
When placed in an undergarment, the absorbent article of

this invention provides a stable, resilient absorbent portion
adjacent the labia majora and the vaginal orifice and will
permit the central portion of the absorbent article to

- 25 maintain an intimate fit against the labia majora. The
stabilizing element provides resilience and resistance to
wet-collapse in the area where it is needed, i.e., near the
vaginal orifice or urethra, where the body fluid exits the
user and impinges on the absorbent article.

30
Thus, the absorbent articles of this invention provide

enhanced leakage protection due to better body fit without
sacrificiﬂg comfort.
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WO 97/ 09015 PCT/ US96/ 13487

Anot her exanple of a curved sanitary napkin is illustrated in WO

88/ 04547 to Thoren which di scl oses a design in which elastic nmeans
are prestretched This causes the napkin to'be resiliently distorted
SO that nog%h % agysume a convex shape when hel d against the

user's body on app i Cati'on of pressure, the shape will flatten
out. However, mhen the pressure is reduced or elimnated, the napkin

r esumes It%t%%%iQQl%Q?%gement Further this design | acks a structural
el ement an en wetted, will collapse and nove away from
the user and calbe stabiddzéna: led emeddr gR0mist absorbent, resSdvemdl aprd or

art patents cuss absor bent, stensy whi ch attenpt to address the
soiIPnderﬁﬁﬁé irnt15- l&lFP&P% Moy s Séﬁ@enéph 5QS wety stadsy-e T

resilient stabildmdhor eieakinlti 220 aheailkebe &wshemhmm @iod e ti-@ ol 1@y

t he napkin_ from bunching when worn. For exanple Pat ent No.
4,195, 634 iB PPSA §BoddSEFTRes OF XseiiFpahien (hereﬁc@aﬁ@flmdcﬁa ghat

i ncor por at gdrkat@ohheraapieisando2@he PRS0 dNeLWERR 49 akhser hert core
and the barrier along the entire length of the pad to resist side

conpr essi oA-dHoeetérn theredssdgfiineddesi thentlirecthan normaflhéo the

stiffeny ngLstapi hééeglﬁbe”E@hgg%ekoggF?ggggl LhE 7 5%?E99$¢g§°g§§USIng

The absorbent medium't ends t en expose
it to novepewby¥ss thanfLO® kBeoweapes, (d8ypibe bhe BAhaseBes ehahhess at

stiffener o o o0oq88,, YT BFT ™Le: (3L068 Lhg SLihigner peans I's not

—~—

measurement of less than 15% in the dry state and less than
35% in the wet state in accordance with the Wet and Dry
15 Deformation Tests described in the Examples below.

Body-contact is important because it helps to inhibit
expressed fluid from travelling along the body, e.g, the
user's thighs, to soil the user's clothes. Since the

20 stabilizing element 120 is resilient and does not collapse in

a wet state, it thus enhances contact between the absorbent
article 5 and the user's body at that point where fluid exits

the body.

25 The resilient, absorbent stabilizing element 120 is
preferably flexure resistant. Flexure resistance is
generally measured by peak bending stiffness which is more
fully discussed in U.S. 5,171,302 to Buell, which is
incorporated herein in its entirety. The resilient,

30 absorbent stabilizing element 120 of the present invention
preferably has a peak bending stiffness of at least 250
grams, preferably greater than 400 grams, and most preferably
greater than 600 grams. )
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eonformable, it will not adapt to the body and will be unconfortabl e

to wear. 30 U. S. Patent No. 4,405,326 to Lenggham descri bes a
design which is simlarly deficient. U S. Patent No. 4,217,901 to
Bradstreet also describes a crush-resistant sani tary napkin, but does
not specifically address the 3 WO

97/ 09015 PCT/ US96/ 13487

i ssue of body-fBtuitable materialEuEome&@ePa@emheA@mbbaah&ng @13#en252 and

0 335 53_to_Buel e | b osable absorbent article
naving a 1128unge eELEFkeR TaaioFRE: FGRUS: Broni Stnde oL kagaﬁm.mossf
i st ur e- 5@9§éh&é§ed Eﬁ@pdeﬁobgﬁbbgﬁt%|%@Egbhﬁéiu% moss aﬁﬂnﬁgﬁe
conflguratlon whe he napkln i s"worn_and Eresse I nwar the

t hi ghs.> heubpopagédadegwgﬁsm of; grieRdsHeAhBULE: 8PS SHBRBAESSLREN O Ces

of the weangtesid. Thhlsghﬁxat@rﬁ.aﬂ.ﬁl &a?oﬁbﬁtprbiﬁwéds(iﬁ@ﬁ.leg!!é%EOBf the
However ect I,nt al ni ng

, th
body. {11 HOYETOEARLRbR: sPRCEETNECLBATES EUAFLcIPREre Laninated.

Alternatively, more than one stabilizing element may be used
in the absorbent article on the invention. 1In a most
10 preferred embodiment, the stabilizing element 120 comprises a

calendered, multi-layer laminate of sphagnum peat moss which
has been sandwiched between an upper and lower layer of pulp

- fibers.

15 The width of the stabilizing element 120 is considered .

to be a critical element of the present invention. The
stabilizing element 120 must have a width sufficient to

provide stability and resistance to lateral compression to
the central portion of the absorbent article. Suitable

20 widths are generally at least 0.5 inches (1.27 cm), and less
than 1.75 inches (7.6708 cm}. It is preferred that the width
of the stabilizing element 120 should generally approximate

the dimensions of the labia majora so as to cover the area
from which fluid will exit the body. Accordingly, the

25 stabilizing element 120 may have a width in a range of from
0.5 to 1.75 inches (1.27 to 7.6708 cm), preferably in a range

of from 0.75 to 1.25 inches (1.905 to 3.175 cm), and most
preferably, the stabilizing element 120 should have a width

of about 1 inch (2.54 cm).

»

30
The length of the stabilizing element 120 is not, per se,

critical to the invention, provided of course that it has a
length sufficient to provide stability and resistance to
lateral compression to the central portion '
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cannot consistently be controlled by thigh novenent, as t he napkin's
ability to conformto the body relies 15  heavily upon placenent of the
absorbent article and the wearer's anatony. Furthernore, there is no
nmeans to i nsure that the absorbent article will stay in place at

t he apprOpréﬁi€h9055599b8ﬁttQ?tﬁ@?EO"ySuhgaggg'?ﬁgaﬁgs ar&eggpﬁgpﬁ&x at

defornmation el enent is not npisture-sensitlve
elenent cank®?SheabPuEed HBEReEh&SpAR’ sm), andsmeyabe becdosg as thenot

absorb fl uigbsdPmenttecicle. abﬁoigeﬂkeﬁék%aakhi‘aﬂ the pafdqw 75@ h3g@l Oser

to the bodg than_t he defornati on el ement end to~col NapSe when
exposed t o FHRR tP&hdOFovRe Ry 1FL8nP A8 BoH?O 25 and most prefhﬁabéwbenpts

t dd f hi b t h
suggest Eésaénﬂ?n%fg LEEnd yRUEA LB One oraBIYS BPRT QTBheRP) LA ERORTS: ¢ he
absorbent confoh eg@néralijiers @h@gp@ﬁgwa&ihabl&hdpwéaf&i {ﬂm&ng%ﬁs%

ween the labia, close to vaginal orifice

t fitt
2x2ﬁ£lgon t%%?éﬁgbk% MG N 99 2S to ?GV?¥eFE% ﬂE@%rfE@@ whighi £4rgd

napki n hawwngl]a exitsecthe bodgentecordingbgpr bkot spals1 1Bigy aLemahtanggd

par al | el to one another in a pyram d-shaped bundl e. The pads are
4 WYy feote 2 length in a range of from 2 to 4 inclpeg/ (5968 18487

10 10.16 cm), preferably in a range of from 2.5 to 3.5 inches
(6.35 to 8.89 cm), and most preferably, the stabilizing
element 120 should have a length of about 3 inches (7.62 cm)

- and a width of about 1 inch (2.54 cm). While the lengths of
absorbent articles can vary widely, the foregoing preferred
I5 lengths generally correspond to less than about 80% of the
article 5 length and, more preferably, between about 25-50%

of the article 5 length.

The absorbent core 40 contains a central portion 60 which
20 is located near the center of article 5, which is defined by
the portion between the longitudinal edges 100 and is

preferably approximately midway between the transverse edges
110. The central portion 60 would then be positioned, when in

use, closest to the point where fluid exits the body. It is
25 considered an important feature of the present invention that
the stabilizing element 120 be located adjacent the central

portion 60 and be slightly above a plane defined by the
longitudinal edges 100 to keep in close contact with the body.
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movable with respect to one another and are encased by a liquid
pervious cover material. However, such a napki.n wll not conformto
t he perineal cavity, particularly at the front and back. The pyram d
shape may al so cause fluid to roII of f the napkin S edge and cause
soi ling of grer S under S. Patents Nos.

4,631, 062 @ﬁﬁnﬁaéﬁﬁ 3BH1MgtEaSOBh2 £ Wl&@néb&lP?dﬂescﬁﬁ§e3§§PFm@6ﬁﬂbrn1ng

napki ns fotapariael alBo sekabi 8b girepestt tbe. uséhe sNaPkeR g RHRINF 3 m
posteri or region, including a raised profile for placenent

|nternedla@@ntﬁ@tméﬁr§hes1P§EiéudﬁpéiasadéSalﬂDapienhe centrhiopbrpdoi on

for place t exter .0f the clitqris._an i c npns. However, these
prodﬁcts 3%@|%Yt€ﬁ8 F%lﬂﬁQE ﬁge sﬂaﬁlﬁ&gﬁEanaﬁBecﬁﬁoéﬁglP?rﬁé@Bn@f the

di sl odged aéemghender?ayﬁaatbul &t EgerEEQQEEd | pbgelaki akhggp%he%&%”d to

be unconfortable To wear for Faised
cent er naﬁkﬁrﬂ%@%?@ﬁel%fdﬁgﬁrﬁEEﬁchWEQD taessl4panehtenbeng begosd7the

abeor bont Drétefeates) Mending 2RRLRCRY BET LRSS A8uT T RnRBoF Y peR A A
face of thef nend sepbere § hem@coa@taéﬁﬁéﬁ@néaﬁgt ehbaha Igneéétﬁéﬁ%{i""% and

shorter than the mai n nenber and has 25 di nensi ons de to allow it
to fit bettheenlengitudinal abides SLe0 af desegarwibold Seod thegohbgpbe when

expo fl d and uld be extrengl li kely to nove inrelation to
tﬁg Egg gf ul “ﬁé garment %agfn side !nward from the

longltudlnal edges as disclosed more fully in U.S. 4,900,320
to McCoy, which incorporated herein by reference in its

entirety.

15 It is preferable that the line of juncture between the
tabs 140 and the napkin 5 be less than 7 inches (17.78 cm).

It is more preferable that the line of juncture be between 3
and 6 inches (7.62 and 15.24 cm).

20 It is also preferred that the absorbent article 5 be
hourglass shaped having arcuate lateral sides with the front
and rear portions wider than the central portion 60. This
configuration will also help to stabilize the article 5 by

o inhibiting shifting from front to back.

In order to demonstrate the features of this invention,
the following non-limiting examples below are submitted. 1In
all instances the napkins manufactured for testing in the
examples utilized a perforated piastic film (PE/EVA or PE)

30 for the cover (either 0.54 or 1.0 oz/yd® (18.3 or 33.9
g/m?)), a transfer layer of 90 g/nf airlaid, latex bonded
pulp fabric, a wetlaid cellulosic absorbent
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30 Simlarly, a napkin described in U S. Patent No. 3, 406, 689
to Hicks, has a dual discrete |layer systemin whi ch the two pads are
separated from one anot her and are freely novable with respect to
each other. The two pads are installed separately, would tend to nove
and ; : ; 7/ 15

PCT/ US96/ 1§1£?§r73.ng a basis vz’ierleg}éa_t?'én% ":i/ q/néfgn\%eﬁ%%%t ° fFP”&Oal Péﬂ}palfs%‘ftﬁ' avel
from UnRemaithy (GRrmanfe idehebihesphagrmum tioss | abstabentngooard,

the wear er'a%ww@*mrﬁiw-b%rﬁaéxerﬂag}g% 4,433,972 to Mal fitano

al so contains two pads, although the t pad 5 i's hourglass in shape.
U S. Patent No. 4,425,130 to Desnarai s describes a sanitary napkin

havi ng & pExERiol gTEnst waiix%tt&qrdiﬁrﬁeﬁr@]&%athion iyt a " pan}Eydp][ otector”
whi ch are joi ne Sych ,a design 10 as the sane types of deficiencies as
t hose descri bed%e %e%d@@e"ﬁﬁé@@&&w 5 SR ERED & simrl abertdie, 2t he
panty pr ot ditrerctienerdssunat @S«éﬁ(tetd) o e l@éindltd&w&&r Kein tbﬁ{ a GRS
from bei ng ) ed f.lui ds.,which,are ex e romthe prinmary
menst r ual Bégvdr X |(§%liyr‘ia§\%er CRRR HRAd Hoe collapse in the z-

direction when exposed to body fluids, such as menstrual

10 fluid, and body pressure. As demonstrated below,

conventional napkins are subject to such collapse.

Ten napkins were prepared according to the teachings of
the specification and compared to ten control napkins,

15 commercially available from Proctor & Gamble under the
trademark ALWAYS PLUS MAXI. Each sample was conditioned at
70° + 2° F {(21.1° + 1.1° C) and 50 + 2% RH for 24 hours prior
to the test. Such conditions were maintained throughout the
testing. The test is further described below. The

20 discussion will detail how each sample was tested.

An AMES gauge #91-013, with a 1.125 inch (1.8575 cm)
diameter foot weighing 12.7 grams, was calibrated using
standard blocks under a standard 56.7 gram weight (the total

25 weight corresponds to a pressure of 0.15 psi (1034.22 Pa)).
The foot of the gauge was raised and the sample was placed on
the anvil. The foot was then lowered gently onto the center
of the sample and allowed to remain for 15 seconds before
taking a reading. This is the initial thickness W,.
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15 pass the primary pad. However, this design may encourage fluid
to wick to the edge of the panty protector and transfer to the user's
garnent. It is al so possible for the panty protector to fold in and
contact the face of the primary menstrual pad. Fluid 20 may then transfer

to the user's p | £ f u d around the_edges of the
panty protector ,%"?fey ‘f}elgfaﬂ;tggg?gﬁt}{ey %%‘ﬁ%r@%?@l%ﬁd}%?ﬁﬁ ko 85.3
Pat ent pubBirems ditiNe PAGLIE7 58S ght Vifs ddfeerf cnid RErredprhiaid th ¢l oses a

i quid peryhQus SRAGMG St Yetsur i moves the .t body- i ng
cover sheeg) away from , ?%é a@é&rsﬁgrﬁwc%apg “of el?heemgg‘p%ﬁssﬂ%g ?Br’fcl ng
structure Samplga¥as, agidenpreassaddamiida notest ess ddhictrfasgungti on and

an uppey and | ower portion. However, the conponents of 30 this

construction are unlikely taq r%réai n separated when exposed to fluid,

due to wet-col | 3p§eCenter of the spHplewaguieFkas ehexee tdesifprad afb
protect the gadgég&aﬁeabStﬁhgﬁ1St@bnbﬁ&pWEt%a%o@%nkk%Bdaﬁkﬁcghgﬁ?
6 V[égﬁéggg%é menstrual fluid (SMF) was introduced zgrgge?nmi%iﬁz
area using a syringe. The fluid was added slowly enough so
10 that it did not spill outside the marked area. The sample
was then immediately placed on the AMES gauge with a weight
of 85.3 grams. The thickness of the sample was noted then
e and for each minute thereafter until there was no change in
the thickness of the sample. (In all samples, the thickness
15 ceased to change after 4 minutes). This final thickness was

recorded as W,.

All pressure was then removed from the sample by
removing it from the AMES gauge, and it was allowed to stand
20 for 15 minutes. After 15 minutes the sample was placed in
the AMES gauge and a weight of 56.7 grams was introduced.
The thickness under this pressure was recorded as W,.

From these four readings it is possible to calculate the
25 % reduction in thickness normal use (%RT) by the following
equation:
$RT = (W,-W,)/W, X 100

From these four readings it is also possible to
30 calculate the % delayed reduction in thickness ($DR) by the

following equation:
$DOR = (W,-W,) /W, x 100
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havi ng si de extensions that can wap around a panty crotch. Exanpl es
of such products are described in U S Patent No. 3,397,697 to

Ri ckard, U S. Patent No. 4,285,343 to McNair, U S. Patents Nos.
4,589,876 and 5 4,687,478 to Van Til burg and EP Publication No. 0426235
to Gsborn. Yet eaiher & S.
Patent No. 4,608, 407 d?g%%rﬁin%pm% q‘%@ Prghiared &c%ﬁé)%ﬁ the

Mavi nkur ve t&AGhENgS ot &he SPeC%ﬁiCazFlgmazzzbqqmﬁ;@ﬁ ‘EoHEwe \astd i ty el

referencestdd contiredl m@mé)odﬁmﬁﬁrdﬂm@ teg 1eMler &@Jd?&ﬁrﬁro%t%z“'i‘g

whi ch do nqt voIv n _fit. and.c I’ITB.bI|It

m gration §FB¢?§ tHé1 % tragdaadice @‘cﬁ 1 Adee Igrtﬂc‘(?qﬁlﬁ? ation
generaliy desursbwkieabblml draiss rb@eatm‘t lelmﬁjaltatteia)t alpeored igHsiite,
absor bent rt iLn e _bhetter sorbent article can
mai nt ai n cght ac %eme?%mfeﬁ %8%@9 ?h%z ?egsgif?‘ﬂe\"ﬁl ?‘Eﬂﬁresl’on@i’*ﬁﬁdt% Rl

| eak or ni yohaé pwegstiremotthé .aBspsher(3654. 24&r1P|ac)I)e and cause soiling. 20
SUMVARY OF THE | NVENTI ON It is an object of this invention to
provi de an absorbent article, such as a sanitary napkin, which is 25
capabl e of conf&rRilfAglt 6heHE bbey resulsapebtaiget] undeas a test iprelsmamres
the body. of 0.22 psi kisi§,aBat bgy ObJIﬁBE.LeOE ts?ﬂo&s g\ﬁ%mﬂe%ﬁltt% provi de

an absorbqg% artlg e which is resistant to | ateral conpressi ve forces
whi ch may PREAHBE t%ﬁdW g hesf pressuret pfgfs53 psi (3654.244t Papot her
object of this invention is to provide

MASNDED SHEET

-

22



an absorbent article which is confortable, resilient,

7 resistant to wet coll apse, yet highly absorbent.
In accordance with the present invention, there has.been provi ded an
absorbent article having | ongitudinal sides and 5°'transverse ends, a
body-faci ng surface and a gar nent -f ggj ; surface, the article
conpri si ng: a)r a fluid-perneable cover on the body-facing
surf ace; bffESTa PREGSYRENPEr Reddl #SBar(di5d6 -876t Ba)gar nent - f aci ng
surface; 10 C) a fluid-absorbent core containing wood pulp fluff
bet ween the fluid-perpeable cover and the fluid __igperneabl e
barrier, the fluid-abgorbeggtcore L Corté¥4ng a central regi on and
transverse ends and a t hi ckness of at |east 0.20 inghes
(0.508 cm; and 15 a $ubst, Ia y"p'lﬁ)la' IE
el enment adj acent an u3per%%$tio1 of % central
t he absorbent core, whergn € apCLT ZiNg_ et enENtii s
capabl e of absorbing f!l ui cts‘lg[éﬁ| 4.210 a1d?éngfshi ng st%b é: whén wet ,
and wherein the 20 Stabrt T zZrmg—etrement tas ¢ taterat—wjdth in a
range of friom3% |past @8 inched®¢1227 ¢m28 0%t #ss|t han

3.580 ~1.300 26.375 26.179

5.187 -1.408 29.566 23.9%4
i 5.650 1.284 24.296 21.407

3.571 -3.102 24,160 " 23.566

10.069 4.232 23.414 24.606

6.666 0.160 24 .437 23.557

4,566 -2.215 23.455 22.606

6.593 -0.356 23.411 22.186

Mean 6.057 0.747 25.961 24 .643
S.D. 1.988 3.090 2.945 2.776 .
ANENDED SHEET
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1. 75 inches (7.6708 cn). BRI EF DESCRI PTI ON OF THE DRAW NGS 25
Figure 1 shows the absorbent article of this invention In plan view
fromthe body-facing side of the article. Figure 2 is a
cross-sectional view of the absorbent 30 article shown in Figure 1 taken
along the line 2-2. 8

TABLE 2
TEST PRESSURE AT 0.53 PSI (3654.244 Pa)

Test Control
%RT %DR %RT " $DR
24.750 23.279 36.538 32.132
26.615 22.684 37.681 31.288
28.740 27.632 36.501 35.453
27.490 25.333 34,304 34.407
26.556 27.682 35.088 27.190
23.390 23.611 38.021 37.215
19.408 17.139 36.678 38.587
21.839 17.949 37.343 239.566
18.868 15.120 35.528 34.153
22.901 20.886 39.082 34.894
Mean 24.056 22.131 36.736 33,489
S.D. 3.370 4.324 1.335 3.476
AMENDED SHEDT
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Eigure 3 is a cross-sectional view of the absorbent article shown in

Figure 1 taken along the line 3-3. DETAI LED DESCRI PTI ON OF THE
I NVENTION 5 The present invention is directed to an absorbent
article which is characterized as having a relativély thick fluid

absor bent geEGp1k. §. -ak-keasktdoR0 Debchfnri®5e8gem  thick, and an
absor bent stab|I|Z|ngieIenent havi ng a Iatergl 10 wwdth in a range of from

at |east 0.5 i nER8sOPIesEiyR) ofothis frest dFanol dptermimes the 6708 cnm). |t

i s COHSideaéﬂoéﬂationiEééﬁb@ahcéeafuhesﬁhitﬁ%gghgggﬁg b&vgg?!gﬁgﬁﬁﬁkﬂﬁhe
\ 1 U1

stabilizing el egent h .a lateral wdth int
dinehs:ghsgrﬁﬁFggsb§c§¥a&§PF }OPt(ﬁgé ﬂ&ﬁg5§é9n1§raﬂﬁﬁﬁ§sﬁhép the use of an

a_bSﬁr bent | Bb;a@iilzhaiiﬂglﬁhmenhcwbtsg the pltaaslel dFPen&i fapkinn g@ﬂﬁie&ﬁ{slh ' Qifd

with a relatjvely.thick, . aksor ben u ore, .provides, enhance

resistanceat%Oss 1B RERKAG gﬁgg nﬁﬁréogglﬁg 58n8u§erSF§F§FaI §HﬁF@3§WVe

forces i npan¢etebysacaseistst bEgheld26lg a napkinWaepupdacke Hdnnatr

under gar e : ahsorhe |.C . this_in ' rovi.des _a
o B SBE oo hbe BEb P UR Bmar oh 136t KB AR BT OV 10 o

stabl e, I en sorbent p ibi"a raj ora~and the
vagi nal or¢empreaaadwant thenpalhpwedhbocsrepiprpbromoatsf defiorabsdrbent

articlig toggp 2neRiasn apnbnibgst enfiviaadakbast thguhabbz E‘Blnﬁﬁr@ssi-'o_ﬁe
stabilizing el enent E[OVIdeS resilience_and resistance to “wet-col | apse
in the ar endhepka¥xetignnpagdadnepsure péakhendeformahipraresistraecopt

urethra, whesendpfeiRody klaidegKibsg.the user and inpinges on the
absorbent article. 30 Thus, the absorbent articles of this

knvention provide
The apparatus used for the test was: 1. Instron Model

15 1122 Universal Tester; 2. a custom jig {(Figure 4) with an 8
inch diameter cylinder and upper and lower jaws which are -
shaped to resemble a human thigh; 3. 100 Kg locad cell; 4.
vernier caliper; 5. 25cc graduated cylinder; 6. plexiglas
plate (0.511 (1.3 cm) thick ) with an oblong center opening

20 of 0.75" x 1.50" (1.778 x 3.81 cm); 7. a 3 inch (7.62 cm)
wide knitted fabric (45% polyester/45% cotton/10% Lycra
spandex) which simulates an undergarment crotch; 8.

Ten napkins were prepared according to the teachings of
25 the specification and ten control napkins, commercially
available from Proctor & Gamble under the trademark ALWAYS
MAXI PLUS, were purchased. Each sample was conditioned at
70° £ 2° F (21.1° ¢ 1.1° C) and 50 + 2% RH for 24 hours prior
to the test. Such conditions were maintained throughout the
30 testing. The test is further described below. The

discussion will detail how each sample was tested.

T
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enhanced | eakage protection due to better body fit w thout sacrificing

confort. ) 9 . WD 97/09015
PCT/ US96/ 13487 As illustrated in Figures 1-3, the absorbent
articles 5 of this invention conprise the follow ng el ement s:

a) a fluid-pe ab] aver .10 .on the hody-facin 5 surface 20_of the
article, THe gg% %e\é:%elﬂ &%emtgp a#g gl.é)é«{gghé:&mpﬁsmon surfaces
an absor bepff thee cdtioat jeen walze sedvert and inch baclosieeetm)conyites i e wod
pulp fluff,30d.:a GRS’ Tnstrdi'ddriddif0 HYAINING 2 SLghhld 71 19 S £ment

70, and cm). The crosshead speed was set ‘at 5 in./minute (12.7
5 cm/min). The test direction was set to "up" and was pressed
so that the crosshead starts moving, stopping when reaching a
3 inch (7.62 cm) gap spacing (0.8 Inch (2.032 cm) initial
gap + 2.2 inch (5.588 cm) crosshead travel).
10 The instrument was then calibrated by setting the load

scale dial to 2 Kg and zeroing the pen on the chart. A 1 Kg
weight was then placed on the lower cylinder ring jaw and pen
was adjusted using the "calibration knob" so that the pen
rested on the 1 Kg line. The 1 Kg weight was then removed.
15 1If the pen returns back to the zero position on the chart, it
means the instrument has been calibrated. If needed, the- .
"balance knob" is used to bring the pen back to zero.

The 3 inch (7.62 cm) wide fabric was cut such that the
20 grain of the fabric was perpendicular to the direction of
travel. A 4 inch (10.16 cm) long test sample element was cut
from the center of each sanitary napkin to be tested. The
width of each test sample was the width of the absorbent
system in the napkin. The width of the test element was
25 measured using a Vernier caliper and was recorded as initial

width L,.

The release paper, which is on the garment facing side,
was removed from the sample. The sample was then placed with
30 the garment facing side down into the center of the inner
surface of the loop to be formed'on the Jig with the side
edges of the fabric enveloping the sample edges. The sample
was seéﬁréd on the fixture in such a

APAENDED SHEET
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10 optionally a preferential bending zone 50. Fl ui d- per neabl e

cover sheet The fl ui d-perneabl e cover sheet 10 nay be conposed
of a woven or non-woven fibrous fabric or an apertured 15 pl astic sheet.
The fibrous fabric may conprise cellulosic fibers such as cotton or
rayon, pol f SHEb t p e

pol>/yest gr W%Jye ezt dltcownait:)él %f%ns chI?O&?é&F ‘Dﬁ’éﬁ ﬁi% %1%%%8% and
fabric, no(ﬁefqt&i:%t%@f%‘f%kllﬁ | QUIERH ni A d fabrl c 20 el t-bl own
fabric, thermally bonded fabric or chemcally bonded fabri c.

Apertured plasti ¢ covers are well-known in the art. The cover be

sel ected froms SYGTSMF RS Wphiebso "3U.se thaterthatest 3@641“12 8),
Reti cul &n[ e:rdu]lc’( BeS. cd?@z;ﬁ‘ésé\ﬂ) for 2 cyﬂcfé?@ 6 #he %eﬂi}@%t Eip_%ﬁ;lt (c?h Snfat eﬂt
Ilcatlon 07/ 744744) , reln I ncorporate e erence
f\ﬁgl rentire trlSOleBé”aS S % 23\i tglﬁfee T3 D e¥idiedt s
i ncl ude werealsau trent”,2 orousnd dYoy-di dregpmrominkasl ywe bSI‘hH St m type

e, e UG Garb Y Snd g s m“sﬁ%%gfw%zse' s

3, 463, 154 t& Beddr-i/eksvded (12.7 cm/min.). O
97/ 090i® PCT/ US96/ 13487

The Instron was started. After the crosshead had
compressed the sample for 2 cycles and stopped, the sample
< was is removed and the width again measured and is recorded
as final width L,.
15
Napkins were also tested in the wet state by preparing
the samples as described above. However, prior to
positioning the sample on the jig, SMF was applied to the
center of the test element. This was done by placing the
20 plexiglas plate over the center of the sample. The SMF cc of
fluid was poured from the graduated cylinder into the oblong
opening of the plate placed on to the sample. Once the fluid
was absorbed, the sample was allowed to remain at test
conditions for 1 minute and then L, and L, measured as
25 described above.

The percentage of amount of x-direction deformation
(%XD) was calculated as follows:
$XD = (L,~L,)/L, x 100
30
Table 3 shows the results obtained in the dry state.
Table 4 shpws the results obtained in the wet state.

- ."\rd"nll\uL.D Sd 3:-—
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U:S. Pat. No. 3,570,491 to Sneider therein incorporated by reference

i'n their entirety). O her suitable. f.l uid-perneabl e cover sheets
for use 5 on the absorbent articles of the present invention

i ncl ude nonwovens nmade from hydrophobic fibers which have been coated
W th an adhesiue 105 RAE Hest su &4 t ol _.bressure to
fuse the indivi dl}allrﬁabers to Hﬂ eégghaso.t l%er %J%a%fsa{}g%s%ﬂgaé%&ﬁbed in
U S. 4,795P988d)oapst byrdepraagiag the thimkmsss st the Sadadieuix, fora
E.P.  afl 183 OF Ahel stdbis,i AMY id dhetit 4 %@Lé?e%cén%l% Séoo sists JANES
(herein incorporated b)&. reference in their entirety). Such materials
tend to hat¥oRPFUSni 8¢ Lirst peedy plamsmstratas wiensitihe passage to

| over |y epgefrerel ialabeaidinicozoit BleNidited Apch il fload ity fdaid is
wi cked avva¥ fromthe b , -l eavi n%,t h'i surface of the body- cont acti ng
| ayer feel FR§CEr PePIFo e 1O8FdFudinal axis. FEEBA Bagtophobi ¢ fi bers
for the bodgm2@istratesathengiifdferencer in deeidiald awsifduirtd bdtasserd g ough
to the abs ent. . Layers he h nQt, retain isture on the

surface |a§‘[é‘fB,Q ﬁtk}s%pr&d\;/i%diq%%hgroeég%g%o%%) q%‘&rﬁo?r tjuﬁcﬁéléfetnﬁ’ee Hi%el s
dry for a Fahgendpéheostapkin agf @i feb Wishdesifdatel linoh dfirsucdt a feature

has begn 2 ci-echesgdeainn tHeSt a3 , 9‘5 esque (herein
i ncor por at igngy r ef erencee I nHlet saem%l%?et@y% \%b%ﬁ%ﬁ\ﬁ descri bes a chemi cal
met hod of providing porosity to hydr ophobi ¢ materi al s.
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390 Fl ui d-i nper neabl e backsheet The fluid-i ﬁm t
30 may be a nonwoven or woven fabric treated to .begﬂm j“jﬁﬂgm*ﬂf
fluid. Typically, though, the backsheet 30 is a plastic shéet

conpri sed of pol yethyl ene or pol ypropyl ene. Such

11 . PCT/ US96/ 13487
| ayers arZggggégggég%é¥%%ge§%hple, in US. 4,731,066 to Kor prman.
Absorbent core 5 The absorbent core 40, conprises wood pulp fluff,

and may optjonally_contain other cellulosi.c terial or ., commonly used
absor bent HHteria%?,a§ﬁ8r£§n%eﬁ§F&Fﬁf ?Vlnéniﬂﬂﬁi$ﬂ@m§ﬁlnS§ﬁ§§bﬁqﬂui|s
preferably thensjtarsse shaped a bodyvf&wfﬁg ﬁ?ﬁﬁﬂ&éa&nd@ﬂ#%&ﬁgnﬁgfﬁéaﬂ§1h_

i nt er medi at 0 a1 verse ends of the core, has a w ichis
narrome? té%?ﬁ é%\ﬁ%ﬁéﬁ%%éiéigzééﬁgﬁﬁﬁgggEnds. Such cores are taught,
for exanpl e,ain UaStlnigspegmeabde covekopal saidntbodySfaéingdb shzZaice;

Hol tman and pi Britksfid-impR2helbid 182107 bR MRIAKqal-ReRrPenaled herein
by surface;
c) a fluid-absorbent core containing wood pulp fluff

10 between the fluid-permeable cover and the fluid
impermeable barrier, said fluid-absorbent core
having a central region and transverse ends and a
thickness of at least about 0.20 inches (0.508 cm);
and

15 d) a substantially planar stabilizing absorbent element
adjacent an upper portion of the central region of
the absorbent core, wherein the stabilizing element
is capable of absorbing fluids and remaining stable
when wet, and wherein the stabilizing element has a

20 lateral width in a range of from at least about 0.5
inches (1.27 cm) to less than about 1.75 inches
(4.445 cm).

2. The absorbent article of claim 1 wherein the absorbent

25 core has an hour glass shape wherein the central region of
the absorbent core has a narrower lateral width than the
transverse ends of the absorbent core.

3. The absorbent article of claim 1 wherein the

30 stabilizing element is selected from the group consisting of
sphagnum moss, calendered pulp, a composite of sphagnum moss
and calendered pulp, and a

-
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15 reference in their entirety. In a preferred enbodinen
absorbent core 40 contains additional pulp in the cent I“'“llﬂg!“"”ﬂ“l”l“
raise this area in an upward, body contacting direction’

addi tional thickness of pulp may be added between the absorbent core
40 and the chpositialif idd Tehd i Pulk?ang Tiisefohdd AR i Racad-141 1 ai se

t he stab|I|Z|ng el enrent 120, and thus 't he body-facing surface of the
absorbent article, closer to the body. Resi stance to wet col |l apse may
be enhanced by The absprBeatngrtheladdit conalm pulbegeiapthenal Iy the

absor bent G50 TP TS g2 @ LSRG piieR | if PRSNG|

materi abs, e@.g.valent tsu pgrea lisordi mp Haheretsarbaphagim spss, as a
reservoir 30 | ayer to increase fluid capacity or mnimze the overall
t hi ckness of the absorbent article. Typically, these fluid

i mobi |i zi By mat eFhel sbaprbadt astidcideoné, cbaimi 4 wheredonfbaction with

cel Il 05i ¢ Bl 1ty o) MR ey & LerfidYisdP LYABAROIBLIOYLAL hoavy

fluid flow an
PCT/ US96/ 15#8gbout 4 inches (5.08 to 10.16 cm).

10
6. The absorbent article of claim 5 wherein the
stabilizing element has a length in a range of from about 2.5
_ to about 3.5 inches (6.35 to 8.89 cm).
15 7. The absorbent article of claim 5 wherein the

stabilizing element has a length of about 3 inches (7.62 cm)
and a width of about 1 inch (2.54 cm)}.

8. The absorbent article of claim 7 wherein the

20 stabilizing element is sphagnum.

S. The absorbent article of claim 7 wherein the
stabilizing element has a peak bending moment of at least

about 250 grams.

25
i0. The absorbent article of claim 9 wherein the
stabilizing element has a peak bending moment of greater than
about 400 grams.

30 11. The absorbent article of claim 9 wherein the

stabilizing element has a peak bending moment of greater than

about 600 grams.

-
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provide bulk to keep the article closer to the user's Hm,lmmumlmll
materials are taught by in U S 4,507, 122 to Y. Levesq
4,494,963 to S. Dabi; in U S 4,880,419 to |. S. Ness; inUS

4, 443,492 to J. 5 Rol | er; hereby incorporated by reference in their

entirety. Lzing materials have the
ability to&bsorb ﬂ%n%ﬁ?%%géﬂghagkymg ﬁ?DFEadeg VggFﬁ}nlgﬁe their rate of
absor pt i onsitebddliastiingelel estesw. has a rBmgistaiige two tweahsderldpyeroBOless
functions ui Iu it until a sl ower

absor bi ng thall ar%elgs%r vlcgllﬂr tgtbz? %Cg canldsaﬁé;%p{cﬂaﬁ Thus, it is often
preferred that a transfer Iayer 80 be incorporated 15 bet ween the cover

sheet 1§ anq, th@rw@@s&wé aE1e of c%ltafnacle vﬁiefeh?f aé}?ré}.ea{glﬁpiﬁzéo'

The transfer |ayer 8 functions to rapidly draM/ fromt
f1 ui d- per nEaBment has GovEs igtéaice Famet EHeFEEe iAf tleeeh & hess e

st abi I'i zi ngsel afent, sapd/ior(3a# katpgorti on of the core 20 into which the
bulk of the fluid will eventually be absorbed, often referred to as a
reservoir layer 90. Thus, placenent of the transfer layer 90 in the

absor bent amti cl @mmbdobbehetmﬂcléehwyﬁg sbﬁgitﬁamal sidsd khe
80 are t oS nmade from

i 90. Accept abl
Cor ul Bbi cCRRREYFARE Sl A ooV Esaine i e S B A B
The basi s surfawei ghtidofrsuich enwioepixdlssngoul d range from about 20-200
/ : f t )
Gt sobi P S pe bt o EEN0R S4BT By e dhing surtRles |
g/merr]. il @tfﬂ@#l@mmm@em%rb@mlgreon salddg@mssédfaﬂmgs

patent application ng,, @8c@45254, commonl y assi gned and herein
i ncor porated by reference inits entirety, Such naterials, aside from
t hose 12 c) a fluid-absorbent core containing wood pulp fIuff

adjacent said fluid-permeable cover, said fluid-
absorbent core having a thickness of at least about
0.20 inches (0.508 cm) and an hour-glass shape
wherein a central portion located inward of said

20 transverse ends has a narrower lateral width than
said transverse ends;

d) a substantially planar absorbent, resilient,
stabilizing element between the fluid-permeable
cover and the central portion of the absorbent

25 core, the stabilizing element further comprising a
multi-layer laminate of sphagnum moss and wood pulp
fibers having a lateral width of at least about 0.5
inches (1.57 cm) to less than 1.75 inches (4.445
cm), and a length of about 3 inches (7.62 cm).
30
15. The absorbent article of claim 14 wherein the
stabilizing element has a peak bending moment of at least
about 250 grams.

: Teres
i} ARAEROED ShELi

33



e ety e e the are Y et 1 Fesnael e NN MDA
- stabilizing elenent 120 is absorbent, resilient and 5 stabl e,c ite "it® 7

Tai ntains its shape in the wet state. The stabilizing el enent 120
shoul d be i€si st dfhe tabsexbent |apsicle of i alabnhl4 hehé asealildzingdirection

(herein defhngdn@snblak peak BlehBGHOMARSY Q @ N AHIH edges
100) and t%e 7 Z-di rggtai on (her'gionog{g?ll negr ?ge%\hg&gi rHeacti on no?%a to
the 10 cov@¥a®Feet 10). The wet collapse in the Z-direction should be

| ess than 10% at 0.2 psi (1378.96 Pa) and | ess than 25% at 0.5 psi

(3447.4 Pa). It should have a deformatio ., measurenment of |ess than 15%
in the 5drylgt ate ﬂ}ﬁj aﬂ%‘%‘éﬂ?% artl‘gﬁ%‘?ﬁ Fhifetd SYBRESIH BRRor dance with
the Wet angdcdpbylizinBekoenehitohafest yegdstanked tioh wilte colamplses dreliaus
Body-contact is_] rtapt becayse .t s to inhibit expressed fluid
fromt raveF%?ﬂg?éggggaﬁﬁeagogy? BSg, (Eﬁég 967 .

18. The absorbent article of claim 14 wherein the stabilizing
10 element has a resistance to wet collapse of less than about
25% at 0.5 psi (3447.4 cm).

: e
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user's thighs, to soil the user's clothes. Since the 20 stabilizing

el ement 120 is resilient and does not coll apse in a wet state, it thus
enhances con™@X*M% ween t he absor bent article 5 and JifishisSlis,S Pody at
that point where fluid exits t he body. 25 The resilient,
absorbent stabilizing element 120 is 1/1 preferably flexure resistant.

Fl exure resistance is erglly nmeasured by peak bending stiffness
which is nore fully EF sse¢d in U S 5/171,302 to Buell, which is

i ncorporated herein inits entirety. The Besilient, 30 absor@&nt
stabilizing el ement 120 of the present inyention 4 éégly has a peak
bendi ng stiffness of | east 2 o D er than 400
grans, and nost prefer D

14 . 110




Suitable materials for pse ng el enent 120 are selected
fromthe group consistihg o%ﬁpﬂ&ébn&%ﬁ 16 11 g ndered pul p, a
ol a5 Sup FRCREEET B 5Py JH0 achesmnnat o
conprise a single |ayer 'f“ p‘a@l‘?ﬂve nﬁ?@ﬁ?eé’l dr may conprise

mul ti -l ayered | am nat es|El Drawinpiskr pageduel-y to paged t.farf one stabilizing

el enent may be used [radshectabs padeant.” ansé paded 00, tjhe invention. In a
nost 10 preferred enbodinent. ithe stabilizing el enent] 120 conprises a

cal endered, multi -ABSORBENT ARYIOE BAVING APSTAGILITING ASSORBERS EOMEMEND has been
sangwi ched between an upper and [ower Tayer of pulp T1Ders. 15

The width of the stabilizing elenment 120 is consi dered to be a
critical element of the present invention. The stabilizing el enent 120
nmus¢ have a w drbeXdiiclfi ¢hentnviefition provide stability and resistance to

| ateral comgpression to t he cent ral portion of the absorbent article.

Sui tabl e 20 wi dt hs enera I L,east 0.5 and | ess
than 1.75 inches 78'%’7%8’ ¥n yen Pﬁf’é?lraetcfst ﬁﬁta‘?t?é’%rgF of the
stabilizing el eﬁﬁﬁ%c"lezcﬁ@hé Fﬁr’gﬁ?ﬂap&ﬂyyf%ﬁnﬁhtﬁ mensthwalli mensi ons of

t he | abi a mj or&labd,asvaginamveisctmﬂ'g@r ead/or urifg) Wnd ofireui d Wil | exit the

body. Accordi ng y iaﬁﬁ zdh@ lg.gpzp_xt Ar’#al e awdth in a
range of f b r% Ys SQ i 8 ?E ’%?‘gfg%% 5 preferably in a
range fr ﬁ?’@"%“f?‘tn@ g EBell“thWéé? (45 gepsissant 14 weh COLIRPSRyst
preferably, theastdardviziesgthe eamniicle?@ithcenhdnbederesisitdhbe to of about 1 °
inch (2.54 cm . pdfching and ifth&rd &ahbpel &fie tot aRidiAl RYmpLes®RYe 120 is
nhot, per se, forces imparted by a user's thighs so that a central

absorbent portion of the article maintains contact with

15 the perineal area of the user and thus reduces the
probability of leakage and failure.

Background of the Invention

20 Conventional full-size sanitary protection and
feminine hygiene products such as sanitary napkins,
adult incontinence devices, etc., typically contain an
absorbent element, a fluid-pervious body-contacting
element and a fluid-impervious undergarment-facing

25 element. These articles are intended to absorb body
fluid from the wearer and retain the fluid in order to
prevent the fluid from soiling the wearer's garments.
Unfortunately, conventional feminine hygiene articles do
not adequately fulfill women's protection requirements.

30 Sanitary napkins generally have the capability of
absorbing between 50 and 100 grams of fluid. However,
soiling of a wearer's garments still occurs even when
only 5 to 10 grams of fluid has been deposited on the
absorbent articles. One of the primary reasons why

1
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<critical "to the invention, provided of course that it has a | engt h

sufficient to provide stability and resistance to | at eral conpression
to the cent r&P LS on PCT/US96113487

‘of the absorbent article. Suitable |Iengths are generally at | east

about 2 inches (5.08 cm, and may be as long as the absorbent article.
It is preferred that the I ength be | ess than that of the article 5 as
a whol e, and nost preferably, 5 the length and width of the stabilizing
el enent 120 shoul d conformgenerally to the | ongitudinal and | ateral

di mensi ons Obot hend adticarsbi & thatO cofivét R4el nhpRiy @ heem which fluid

will exit the bodyopdrpidndghy. od Res QPi:iéaZl' ggeslsww%g Boay™ have
I th
refovanly in a AARB gf*b?ref F L8n? ARAGe, DEtaEEd, dhe, vser ang Be by eb@glycm and

preferably in a
nmost preferab|y,fﬂhgdsqggﬂatpzte@ﬂs to travel along the contours of the

5 body and results in soiling of the undergarment.

One factor that contributes to poor fit and lack of
conformity is napkin instability. When a compression
force is applied to a sanitary napkin {e.g., by the

10 lateral compressive forces of a user's thighs), the
napkin tends to fold or bunch resulting in a smaller
area of contact with the user's body resulting in a gap
between the absorbent article and the user's body. The
napkin center may alsc become depressed, i.e., move in a

15 direction downward and away from the user's body. Fluid
may then travel along the body and bypass the napkin
resulting in soiling of the undergarment.

An additional factor that contributes to poor fit

20 centers on the misconception that the outer genital area
of females, longitudinally between the thighs in the
areas of the urethral and vaginal openings, is curved;
when in fact it is essentially flat or planar. Thus,
there has been a tendency on the part of some inventors

25 to develop curved products, wrongly assuming that the
centermost portions of such a product will fit closely
to the body.

For example, European Patent No. 091,412 depicts an
3Q absorbent product having an absorbent core which is
convex in the center and has elasticized side margins.
U.S. Patent No. 4,770,657 to Ellis also describes a
curved sanitary napkin with elasticized side edges.
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el ement 120 shoul d have a | ength of about 3 inches (7.62 cm and a

wi dth of about 1 inch (2.54 cm. Wile the | engths of absor bent
articles can WaP¥¥H5dely, the foregoing preferred 15 | engcChuswmaner al |y
correspond to | ess than about 80% of the article 5 length and, nore
preferably, between about 25-50% of the article 5 |ength.

The absorbent core 40 contains a central portion 60 which 20 is |ocated
near the center of article 5 which is defined by t he portion between
t he | ongi tudi nal edges 100 and is preferably approxi mately m dway

bet ween the transver sshredies example) ofThecwerdd abnparty mapkinwogll d t hen be
posi tioned, when mustraﬁeaemodwmm?tw TRirth Nﬁ?&l@d&k&i&s it s the

body. It is 25 d rtant featdre or ent |nvent|on
t hat the stabof éj‘f)& Aite 5P AEE REFS ‘éreﬁ*ﬁ%Fa

portfon 60 and be°§¥§?ﬁ1 &BB&%Pz$°pP&née%kﬁhqm§éYb91§QR§ted SOIthgp tudlnal
edges 100 t o Xkeepthe sidescassmiad conbbxtdiageoeiten held against the

user’s body. Upon application of pressure, the shape
will flatten out. However, when the pressure is reduced
or eliminated, the napkin resumes its curved shape.
Further this design lacks a structural element and,

10 therefore, when wetted, will collapse and move away from
the user and cause soiling of the undergarment.

Several prior art patents discuss absorbent systems
which attempt to address the soiling problem in
15 different ways. One method is to create a resilient
and/or stabilized absorbent system in order to prevent
the napkin from bunching when worn. For example, U.S.
Patent No. 4,195,634 to DiSalvo describes a "stiffener
means” which is incorporated into the napkin and
20 positioned between the absorbent core and the barrier
along the entire length of the pad to resist side
compression. However, this design is deficient in that
the stiffening/stabilizing element is located below the
absorbent medium. The absorbent medium tends to
25 collapse when exposed to fluid, causing it to move away
from the wearer, despite the presence of the stiffener
means. Furthermore, since the stiffener means is not
conformable, it will not adapt to the body and will be
uncomfortable to wear.
30
U.S. Patent No. 4,405,326 to Lenggham describes a
design which is similarly deficient. U.S. Patent No.
v 4,217,901 to Bradstreet also describes a crush-resistant
sanitary napkin, but does not specifically address the

3

SUBSTITUTE SHEET (RULE 26)



16 ‘WD 97/ 09015 : : PCT/ US96/ 13487
Preferential bendi ng zones In an optional enbodi nent, the

f | ui d- absor bé&¥@ 97408818 contains two preferential bendpPemUsenass” The
stabilizing elenent is preferably in the center portion 5 bet ween the two
preferential bendi ng zones wherein the preferential bending zone(s) 50
are in a region outside the transverse ends of the stabilizing el enent
120, and are nost preferably |ocated at the end(s) 130 of the
stabilizing elenment 120. This allows the absorbent 10 article 5 to cup
at the front and baske aff bbdyustt. whil e mai nt ai ni ng an essentially

pl anar or flat configuration in the perineal area (when viewing the -

| ongi t udi-nal edg of the article froma | (gggéﬁ&lnal cross section

- see for exanpl e Fi gdf¥opfanPakent; pRRlicAtions 8 bPPE 8 RP%el enent
120 in the centrabP5pcta Bueléodescniipe a dispasabilel @st'pmn@oatbi@a o the

shape of the suserhavinfly flexure-Meslispagt erdeFdraseidiedieR8nt Ol 3@ Which
ZLS transverse  por ddddelifel Q0 YNl iR il Qe ARIQRLEM h A bi cl e -5

convex upward configuration when the napkin is worn and '
pressed inward by the thighs. The proposed design
relies on the lateral compressive forces of the wearer's

10 thighs to form a convex upward configuration. However,
this design is also flawed with respect to maintaining
body-fit and conformation since the convex configuration
cannot consistently be controlled by thigh movement, as
the napkin's ability to conform to the body relies

15 heavily upon placement of the absorbent article and the
wearer's anatomy. Furthermore, there is no means to
insure that the absorbent article will stay in place at
the appropriate portion of the anatomy. In addition, if
the deformation element is not moisture-sensitive, the

20 deformation element cannot be placed near the pad's
surface because it cannot absorb fluid. Thus, the
absorbent material in the pad which is closer to the
body than the deformation element will tend to collapse
when exposed to fluid, and move away from the body.

-

25
Other attempts to address the problems of bunching

and absorbent collapse have suggested an increase in the
thickness of the central portion of the absorbent
element. Others suggest interlabial products that have

30 a portion fitting between the labia, close to the
vaginal orifice. For example, U.S. Patent No. 4,490,147
to Pierce describes a sanitary napkin having a raised
center with absorbent pads which are arranged parallel
to one another in a pyramid-shaped bundle. The pads are

4
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extend from one | ongitudinal side 100 to the other. 20 The
bendi ng |l ocation and profile of the napkin 5 shoul d be such that the
central por W85 mai nt ai ns an al nost |inear | ongp¢Tamsssredasrpr of i |l e
“when the ends of the napkin 5 are deflected by a specified anount.
Exanple 3 25 bel ow describes the testing for characterization of such
preferential bending zones 50. It is undesirable to have the central
portion 60 cup or curve as the napkin 5 woul d nove away fromthe user
and protection would be sacrificed. The bendi ng zone 50 may occur by a

change 30 ij N mbvabld wikhi tédpectf tbhendapidthe? ahdNGrd efchkeaOHy QL

it may occur duejy : qﬁﬁ ggﬁnen er, t hose
portions of the ag?(x)iradbgf??%?‘??c ee%r fn%g%)u | nq hoargyg%]’hesq\zg{’a%iﬁﬂzkﬁﬁ el enent
120. will not conform to the perinea WEASHEo®PRyticularly a

PCT/ US96/ 13487 the front and baok a@tetpwreatidrshapel mHy Rdsoi capgehe

preferentials  flubend RE1I066S thA hayRINaS «BgaNshdEGaddde 98BIy off the
absorbent articl Ehe ﬁéﬁ%rngaﬁn&%aﬁgﬁu y of a

U.S. Patents Nos. 4,631,062 and 4,804,380 to Lassen

generally describe self-conforming napkins for partial

10 labial disposition. The napkin contains a posterior
region, including a raised profile for placement
intermediate the wearer's labia majora and a flattened
front portion for placement exterior of the clitoris and
pubic mons. However, these products would tend to move

15 during wear and can easily become dislodged from the
vestibule. Furthermore, interlabial napkins tend to be
uncomfortable to wear for most women.

Another raised center napkin design is described in

20 U.S. Patent No. 2,662,527 to Jacks which discloses an
absorbent pad having a main body member of absorbent
material and a second absorbent material secured on the
face of the main member. The second absorbent material
is narrower and shorter than the main member and has

25 dimensions designed to allow it to fit between the
labia. Such a design would tend to collapse when
exposed to fluid and would be extremely likely to move
in relation to the body of the wearer.

30 Similarly, a napkin described in U.S. Patent No.
3,406,689 to Hicks, has a dual discrete layer system in
which the two pads are separated from one another and
are freely movable with réspect to each other. The two
pads are installed separately, would tend to move and

5
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stabilizing element 120 having a length which is less 5 t han that of

the absorbent article is much greater than that of the absorbent core
near the traWWow#RWEs ends 110. Changi ng the density ROUSORI3INT by
‘changi ng the thickness of the absorbent article 5 in the z-direction
or by changi ng the basis weights of the materials in those 10

parts of the absorbent article 5 adjacent the central portion 60.

The absorbent article 5 may al so be pre-shaped such t hat the napkin
5, prior to use, has a bend |ocated at 15 the preferential bending

zones. Such pre- shepexigyeme}ybinconveniant onlvdkdenlay fadrisoe xaapé fxpmpl aci ng

elastic in the one gdcAR@eEnsi iy DE0LRE 6’&11&:0”95&\&4%:!1@ iRUgES: 1111 % of the
napkin 5 as discl in cqnm)n SSi c@# P ;ate #&&e ation
Sorial Noo 07/ 766888 WOAKSTOR BHoeTsRTREah, e PaERRE Ay 4y 4332 by
reference inits EEE}BQE also contains e Rasiser pbhhough itbeetomfpadhi s i

i nvention S opsimmmddlassbim ghaplecr ably, contain attachment tabs
and/ or side cuffs along the Iongitudinal sides of the 25 absor bent core.

These attachnent tabs re refer of di pensi ons such that their
| ongi t udi nal edges are s Ba % 3? 4fﬁ§ﬁ %§ﬂat90§§§¥3§§5§a eFETHARS 8ns of
t he st abi | i galhgt@:\emnkl%diaaénsoa poinanyenenstrnads epeprbent pad

bendi ng al ong t heapd ef ewpam:yabrdnﬁuﬂoﬁrg wRDEs drecfboskR0 Sucﬁdi afedignt he

stabilizing g eMeRls the same typ {%\ §slﬁ9 §¥¥HEE ve neans
to hold the artic 5 secure to the C C ortlon f a user
under gar nent so t ?Vetl’fg‘ ﬁﬁ?ﬁétﬁ’y Pf%é or example
18 panty protector member 1s intended to protect the usexr's
garments from being soiled by fluids which are expelled
from the primary menstrual pad or which inadwvertently
15 pass the primary pad. However, this design may
encourage fluid to wick to the edge of the panty
protector and transfer to the user’s garment. It is
also possible for the panty protector to fold in and
contact the face of the primary menstrual pad. Fluid
20 may then transfer to the user'’s panty if the panty folds
up and around the edges of the panty protector,
especially if the panty protector is thin.

Patent publication No. WO 92/07535 to Visscher and
25 Osborn discloses a liquid pervious spacing structure
which moves the top body-facing cover sheet away from
the absorbent core of the napkin. The spacing structure
has an uncompressed and a compressed configuration and
an upper and lower portion. However, the components of
30 this construction are unlikely to remain separated when
exposed to fluid, due to wet-collapse.

Other products which are designed to protect
undergarments from staining with body fluid are those

6
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fmai ntains intimate contact wth the body. The attachnent tabs 140 al so
serve to prevent the user's undergarnent from contacting the

| ongi t udi naWe378¥45 100 of the central portion 60 bECHES9¢13d87ni ng t he
si de edges of the crotch portion of the 5 wuser's undergarnent. It is
preferred, however, that the line of juncture of the attachnent tabs
140 not extend beyond the preferential bending zones 50 as this would
i nhi bit bendi ng of the article 5. The attachnment tabs 140 may be
attached to t he | ongi tudi nal sides 100 of the article 5 or they may

be 10 |ocated havixtge sialéneﬁfgﬁsz@n@gtﬁéﬁiecdmwaﬁ ;if:ﬁmd Bepanty | Ongi t udi nal
edges as di scl 0sgro gl € Bkl 4\ df Such S0EAY are JAMERY 1Y 81
i ncor por at ed her§|n f¥ﬁ%F S %ﬁ ILn 1 |re tis
preferabl e that TREST &Tr é"bﬁ%&m tHe . a"(eéﬁsN‘.MO and the
napkin 5 be | ess4:?% 323 tohMeN4iKx; P8Scrfatents Nos. i% 589; 87Hragicer abl e t hat
the line of 5 unchps®r bersbebvegd Blburg and EP Publication No. 0426235

to Osborn. Yet other examples of such designs are

described in U.S. Patent No. 4,608,407 to Mattingly,

U.S. Patent No. 4,911,701 to Mavinkurve and U.S. Patent

No. 4,900,320 to McCoy. However, these references

10 disclose methods for inhibiting undergarment staining
which do not involve napkin fit and conformability.

Fluid migration along the body is a key element of
soiling, Fluid migration generally occurs when fluid is
15 not immediately absorbed into an absorbent article.
Accordingly, the better an absorbent article can
maintain contact with the body, the less likely that the
fluid will leak or migrate away from the absorbent
article and cause soiling.
20
SUMMARY OF THE INVENTION

It is an object of this invention to provide an
absorbent article, such as a sanitary napkin, which is
25 capable of conforming to the body and capturing fluid as
it leaves the body.

It is another object of this invention to provide
an absorbent article which is resistant to lateral
30 compressive forces which may be imparted by a user's
thighs.

Yet another object of this invention is to provide
an absorbent article which is comfortable, resilient,

7
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and '6 inches (7.62 and 15.24 cm. 20 It is also preferred that the
absorbent article 5 be hour gl ass shaped having arcuate | ateral sides
with the frofWO%9018nd rear portions w der than the centrBET/PFMMEN 60.

Thi s configuration will also help to stabilize the article 5 by
inhibiting shifting fromfront to back. 25 In order to denonstrate
the features of this invention, the following non-limting exanpl es
bel ow are submtted. In all instances the napkins manufactured for
testing in the exanples utilized a perforated plastic film (PE EVA or

PE) 30 for the ceoesist=it Borwét bllapie) wot/ WibRiy]askibdnar 33.9
g/mMerr])), a transfer layer of 90 g/nferr] airlaid, |atex bonded pul p

fabric, a wetlaid cellul osic absorbent . .
19 In accordance with the present invention, there has

been provided an absorbent article having longitudinal
5 sides and transverse ends, a body-facing surface and a
garment-facing surface, the article comprising:

a) a fluid-permeable cover on the body-facing
surface;

b} a fluid-impermeable barrier on the garment-

10 facing surface;

c) a fluid-absorbent core containing wood pulp
fluff between the fluid-permeable cover and
the fluid impermeable barrier, the fluid-
absorbent core having a central region and

15 transverse ends and a thickness of at least
0.20 inches; and

d) a stabilizing absorbent element adjacent an
upper portion of the central region of the
absorbent core, wherein the stabilizing

20 element is capable of absorbing fluids and
remaining stable when wet, and wherein the
stabilizing element has a lateral width in a
range of from at least 0.5 inches to less than
1.75 inches.

25
BRIEF DESCRIPTION OF THE DRAWINGS
Figure 1 shows the absorbent article of this
invention in plan view from the body-facing side of the
30 article.

Figure 2 is a cross-sectional view of the absorbent
article shown in Figure 1 taken along the line 2-2.
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having a basis weight of 325 g/nferr], a core of wood pulp fluff

underneath (garnent side) of a sphagnum noss absorbent board, and a
PE/ EVA fi | mwapT4%15 | ayer. 5 Exanple 1 - Z-direction Petwswassson Test
The test described bel ow was designed to sinmulate the z- di rection
pressure exerted on a sanitary napkin by a wearer's body. ldeally, the
napki n shoul d not collapse in the z- directi on when exposed to body
fluids, such as nmenstrual 10 fluid, and body pressure. As denonstrated

bel ow, conventi onal napkins are subject to such collapse.

Ten D?Pki?$ wer e prepﬁiéﬁieagcﬂédér&kdﬁ%—&é@tiéﬁ?&“bﬂeﬁEfﬁ the aﬁgﬁﬁﬁent
speci fication an r 0. . CO 0 i.Ns amregcial |y
avail able from P%gggg?gfq%bf}éeﬁlr@er% ?hgafép atl[pgge%% EllRfV\g?%‘ PLUS MAXI .

Each sanpl e was conditioned at 70[err] [err] 2[err] F (21.1[err] [err]
1.1Ferr] C) and_PBTAILED DESCHAPTION OFl MHBUINVENTION to the test. Such
conditions were naintai ned throughout the testing. The test is further

descri bed bel ow. The 20 _discussjon w.ll detail how each s l.e was tested.
An AMES gauge #91-013‘?1’%3%85‘_‘% ’2‘5‘*’*&8&’@.@?8%%“ an a?%?@lmt f oot

wei ghi ng 12.7 gr @fkicipahighi bs gharagtprized asshawing & Bledakivedwler a
standard 56. 7 gr zinicki fihiid bbeotisdrstl cdbe, WeighlatChedists (MN124S ihchds pressure

of 0,15 pSi (1034122 Podq an abddibdr@Obefhs 11AngoUMEMAAS thdiagh and the

the center 10" ofaBREal aith SRR AvERo0T B PR hTEr 08 SBEMREDLt orc.
taki ng a readi ngle¥hi thams 1.8 inthesl &hi tkeensidgeed |an important

feature of the present invention that the stabilizing

element have a lateral width in the above critical

dimensions. More specifically, it has now been found

15 that the use of an absorbent stabilizing element with

these dimensions, in combination with a relatively thick

absorbent pulp fluff core, provides enhanced resistance

to bunching and inward collapse due to lateral

compressive forces imparted by a user's thighs.

20
When placed in an undergarment, the absorbent

article of this invention provides a stable, resilient
absorbent portion adjacent the labia majora and the
vaginal orifice and will permit the central portion of

25 the absorbent article to maintain an intimate fit
against the labia majora. The stabilizing element
provides resilience and resistance to wet-collapse in
the area where it is needed, i.e., near the vaginal
orifice or urethra, where the body fluid exits the user

30 and impinges on the absorbent article.

Thus, the absorbent articles of this invention

provide enhanced leakage protection due to better body
fit without sacrificing comfort.

9
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-20 - : The wei ght. on the AMES gauge was then increased to
85.3 grans (this plus the weight of the foot corresponds to a
pressure of WwoaZees (1516.856 Pa)). The thickness of thecrusesnsaipl e was
“agai n measured and noted as thickness Werr]. 5 The center of
t he sanpl e was marked where the foot of t he gauge was resting. The
sanpl e was renoved and cc of synthetic nenstrual fluid (SMF) was

i ntroduced to the marked :

As illustrated in Figures 1-3, the absorbent .
articles § of this invention comprise the following
elements:
a) a fluid-permeable cover 10 on the body-facing
5 surface 20 of the article,
b) a fluid-impermeable backsheet 30,
c) an absorbent core 40 between the cover and
backsheet comprising wood pulp fluff and a center
portion 60 containing a stabilizing element 70, and
10 optionally a preferential bending zone 50.

Fluid-permeable cover sheet
The fluid-permeable cover sheet 10 may be composed
of a woven or non-woven fibrous fabric or an apertured
15 plastic sheet. The fibrous fabric may comprise
cellulosic fibers such as cotton or rayon, polyolefin
fibers such as polyethylene, polypropylene, polyester,
and combinations thereof. It may be an entangled
fabric, modified-entangled fabric, spun-bond fabric,
20 melt-blown fabric, thermally bonded fabric or chemically
bonded fabric.

Apertured plastic covers are well-known in the art.
The cover may be selected from sheets known as Dri-weave
25 (U.S. Patent No. 4,324,246}, Reticulon® (U.S. Patent No.
4,690,679) or Apex™ (U.S. Patent Application No.
07/744744), all herein incorporated by reference in
their entirety.

30 Other suitable fluid-permeable cover sheets include
absorbent, porous, dry-laid, nonwoven webs or scrim type
materials such as those described in U.S. Pat. No.
4,880,419 to I.S. Ness and in U.S. Pat. No. 3,044,467 to
Campau, in U.S. Pat. No. 3,463,154 to Hendricks and in

10
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area using a syringe. The fluid was added slowy enough so 10 that it did
not spill outside the marked area. The sanple was then i mediately

pl aced on t h&oquEBIHauge with a wei ght of 85.3 gr anspcTiome/izasckness of
t he sanpl e was noted then and for each mnute thereafter until there
was no change in the thickness of the sanple. (In all sanples, the

t hi ckness 15 ceased to change after 4 mnutes). This final thickness was
recorded as Werr]. Al'l pressure was then renoved fromthe
sanpl e by removing it fromthe AMES gauge, and it was allowed to stand
20 for 15 mi nut esU.2f teat.1¥owi HUEHS 400ets agnd itiewa shet it dncBrporatidie  AVES

gauge and a wei ghpyOfefifirehicl! BELHASE ERELPEMACT. The thickness under
this pressure was recorded as Werr]. From t hese four readings

it is possible to calculate the 25 % reduction in thickness normal use
(YRT) by the follow n90ther 531@;!;]@1 fluid-permeable cover sheely for use
(Werr]-Werr3)/\Wsarthe Xbkobbent articlesRoDriHehpsesémtirinveadiags it is al so

possible to 30 cakhgu @ie ooVl haked s kEAYGIdOBnbR; & NsReSgL{HPR) by the
fol l owing equatlogéve been coated with an a0 esivz oi égéﬁgéﬁieééi eé@garr] X
100
to heat and/or pressure to fuse the individual fibers to
each other such as those described in U.S. 4,795,455 to
10 T. J. Luceri, in E.P. 354,502 to S. Cadieux, in E.P.
70,163 to A. T. Mays, and in U.S. 4,368,323 to R. P.
James {herein incorporated by reference in their
entirety). Such materials tend to have only limited
absorption thereby allowing passage to lower layers for
15 absorption and retention. As a result, the fluid is
wicked away from the body, leaving the surface of the
body-contacting layer feeling drier to the touch.

The use of hydrophobic fibers for the body

20 contacting, or cover, layer allows fluid to pass through
to the absorbent layers beneath yet does not retain
moisture on the surface layer, thus providing greater
comfort since the wearer feels dry for a longer period
of time. The desirability of such a feature has been

25 disclosed in U.S. 3,838,692 to Levesgue (herein
incorporated by reference in its entirety) which
describes a chemical method of providing porosity to
hydrophobic materials.

30 Fluid~impermeable backsheet
The fluid-impermeable backsheet 30 may be a
nonwoven or woven fabric treated to become impervious to
fluid. Typically, though, the backsheet 30 is a plastic
sheet comprised of polyethylene or polypropylene. Such

11
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21 Ten addi tional napkins were prepared according to the
teachi ngs of the specification and conpared to an additi onal ten

control napkiwa9reemdmercially available from Proctor &  pcraassehimsunder the
trademar k ALWAYS PLUS MAXI. The procedure 5 described above was repeated,
except that the test pressure, W2 was neasured using a 226.8 gram

wei ght (corresponding to a total . pressure of 0.53 psi (3654.244 Pa)).
Table 1 shows the results obtained under a test pressure 10 of 0.22 psi
(1516.856 Pa). Table 2 shows the results obt ai ned under a test pressure
of 0.53 psi (365412a¢érPare disclosed, for example, in U.S. 4,731,066 to '

Ko an.

Absorbent core

5 The absorbent core 40, comprises wood pulp fluff,
and may optionally contain other cellulosic material or
commonly used absorbent materials, and is generally
rectangular in shape, and is preferably hourglass shaped
wherein a central region of the core, intermediate of

10 the transverse ends of the core, has a width which is
narrower than the width of the transverse ends. Such
cores are taught, for example, in U.S. 4,552,618 to
Kopolow and U.S. 4,536,432 to Holtman and in British
patent 2,189,705 to Mesek, incorporated herein by

15 reference in their entirety. 1In a preferred embodiment,
the absorbent core 40 contains additional pulp in the
central region to raise this area in an upward, body
contacting direction. Such additional thickness of pulp
may be added between the absorbent core 40 and the

20 stabilizing element 120. This configuration will raise
the stabilizing element 120, and thus the body-facing
surface of the absorbent article, closer to the body.
Resistance to wet collapse may be enhanced by
compressing the additional pulp or optionally the entire

25 absorbent core prior to use.

Additionally, the absorbent core 40 may utilize a
variety of fluid immobilizing materials, e.g.,
superabsorbing polymers .or sphagnum moss, as a reservoir
30 layer to increase fluid capacity or minimize the overall
thickness of the absorbent article. Typically, these
fluid immobilizing materials are not used alone, but in
conjunction with cellulosic pulp fluff in order to
provide extra absorbency for heavy fluid flow and to

12
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WO 97409615 PCT/US96/13487

provide bulk to keep the article closer to the user's
body. Such materials are taught by in U.S. 4,507,122
to Y. Levesque; in U.S. 4,494,963 to §. Dabi; in U.S.’
4,880,419 to I. S. Ness; in U.S. 4,443,492 to J.

5 Roller; hereby incorporated by reference in their
entirety.

While such fluid immobilizing materizls have the
ability to absorb many times their weight in body fluid,
10 their rate of absorption is relatively silow.

Typically, a transfer layer 80 functions to quickly
absorb fluid and hold it until a slower absorbing
reservoir layer 90 can accept it. Thus, it is often
preferred that a transfer layer 80 be incorporated

15 between the cover sheet 10 and the upper body facing
surface of the absorbent core 40. The transfer layer 80
functions to rapidly draw fluid from the fluid-permeable
cover sheet 10 and transport it to the absorbent
stabilizing element and/or to that portion of the core
20 into which the bulk of the fluid will eventually be
absorbed, often referred to as a reservoir layer 90.
Thus, placement of the transfer layer 90 in the
absorbent article would be between the cover sheet 10
and the reservoir layer 90. Acceptable transfer layers
25 80 are those made from cellulosic materials, such as
wood pulp, and an adhesive like binder. The basis
weight of such materials would range from about 20-200
g/m*. More preferably, they would range from about 50-
150 g/m’*. Still more preferably, they would range from
30 about 75-100 g/m?. Still other suitable materials are
discussed in U.S. patent application no. 08/075254,
commonly assigned and herein incorporated by reference
in its entirety. Such materials, aside from those
specifically disclosed in serial no. 08/075254, are well

13
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22

(1516. 856 Pa)

YOR

30. 320
-1. 300
23.994
-3.102
24. 606

TABLE 1 TEST PRESSURE AT 0. 22 PSI
Test Cont r ol URT
oD 97/09015  YDR 7. 496 4.210 PCTABIYBGE8T7
7.192 5.980 29. 725 28. 012 3.580
26. 375 26.179 - 5.187 -1.408 29. 566
5. 650 1.284 24. 296 21. 407 3.571
24. 160 23.566 10. 069 4.232 23.414
6. 666 0. 160 24. 437 23. 557
known in the art. .
Stabilizing element

10

1s

20

25

30

is Sheet Has Been Reﬁlaoed

T

The stabilizing element 120 is absorbent, resilient
and stable, i.e. it maintains its shape in the wet
state. The stabilizing element 120 should be resistant
to wet-collapse in both the lateral or X-direction
(herein defined as that direction transverse to the
longitudinal edges 100} and the Z-direction {(herein
defined as the direction normal to the cover sheet 10).
The wet collapse in the Z-direction should be less than
10% at 0.2 psi and less than 25% at 0.5 psi. It should
have a deformation measurement of less than 15% in the
dry state and less than 35% in the wet state in
accordance with the Wet and Dry Deformation Tests
described in the Examples below.

Body-contact is important because it helps to
inhibit expressed fluid from travelling along the body,
e.g, the user’'s thighs, to soil the user's clothes.
Since the stabilizing element 120 is resilient and does
not collapse in a wet state, it thus enhances contact
between the absorbent article 5 and the user's body at
that point where fluid exits the body.

The resilient, absorbent stabilizing element 120 is
preferably flexure resistant. Flexure resistance is
generally measured by peak bending stiffness which is
more fully discussed in U.S. 5,171,302 to Buell, which
is incorporated herein in its entirety. The resilient,
absorbent stabilizing element 120 of the present
invention preferably has a peak bending stiffness of at
least 250 grams, preferably greater than 400 grams, and
most preferably greater than 600 grams.

14
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4. 566 ¢ -2.215 23. 455. 22. 606 6. 593 -0. 356

23.411 22.186 Mean 6. 057 0. 747 25. 961 24. 643
1.988 3. 0809749015 2 945 2.776 PCT/US96/13487
23

Suitable materials for use as the stabilizing
element 120 are selected from the group consisting of
sphagnum moss, calendered pulp, a composite of sphagnum

. moss and calendered pulp, and a composite of calendered

5 pulp and superabsorbent material. These materials may
comprise a single layer of the above materials, or may
comprise multi-layered laminates. Alternatively, more
than one stabilizing element may be used in the
absorbent article on the invention. 1In a most preferred
10 embodiment, the stabilizing element 120 comprises a

calendered, multi-layer laminate of sphagnum peat moss
which has been sandwiched between an upper and lower
layer of pulp fibers.

15 The width of the stabilizing element 120 is
considered to be a critical element of the present
invention. The stabilizing element 120 must have a
width sufficient to provide stability and resistance to
lateral compression to the central portion of the

20 absorbent article. Suitable widths are generally at
least 0.5 inches, and less than 1.75 inches. It is
preferred that the width of the stabilizing element 120
should generally approximate the dimensions of the labia
majora so as to cover the area from which fluid will

25 exit the body. Accordingly, the stabilizing element 120
may have a width in a range of from 0.5 to 1.75 inches,
preferably in a range of from 0.75 to 1.25 inches, and
most preferably, the stabilizing element 120 should have
a width of about 1 inch.

30

The length of the stabilizing element 120 is not,
per se, critical to the invention, provided of course
that it has a length sufficient to provide stability and
resistance to lateral compression to the central portion

15
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TABLE 2 ° TEST PRESSURE AT 0.53 PSI (3654. 244 Pa) Test

Cont r ol IRT YOR IRT YOR 24. 750
23.279 3evGe@01s 32, 132 26. 615 22. 684crusessssb8l
31.288 28. 740 27.632 36. 501 35. 453

27.490 25. 333 34.904 34. 407 26. 556 27.682

35. 088 27.190 23. 390 23.611 38. 021 37.215

19. 408 17.139 36. 678 38. 587

of the absorbent article. Suitable lengths are
generally at least about 2 inches, and may be as long as
the absorbent article. It is preferred that the length
be less than that of the article 5 as a whole, and most
5 preferably, the length and width of the stabilizing

element 120 should conform generally to the longitudinal
and lateral dimensions of the labia majora so as to
cover the area from which fluid will exit the body.
Accordingly, the stabilizing element 120 may have a

10 length in a range of from 2 to 4 inches, preferably in a
range of from 2.5 to 3.5 inches, and most preferably,
the stabilizing element 120 should have a length of
about 3 inches and a width of about 1 inch. While the
lengths of absorbent articles can vary widely, the

15 foregoing preferred lengths generally correspond to less
than about 80% of the article 5 length and, more
preferably, between about 25-50% of the article §
length. '

20 The absorbent core 40 contains a central portion 60
which is located near the center of article 5, which is
defined by the portion between the longitudinal edges
100 and is preferably approximately midway between the
transverse edges 110. The central portion 60 would then

25 be positioned, when in use, closest to the point where
fluid exits the body. It is considered an important
feature of the present invention that the stabilizing
element 120 be located adjacent the central portion 60
and be slightly above a plane defined by the

30 ~ longitudinal edges 100 to keep in close contact with the
body.

16
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21. 839 17.949 37. 343 29. 566 18. 868 15. 120

35. 528 34. 153 22.901 20. 886 39. 082 34. 894
24. 056 209349015 36, 736 33.489 S.D. 3. 370 PCT/USYEN B4
1.335 3.476 24
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Preferential bending zonés

In an optional embodiment, the fluid-absorbent core
contains two preferential bending zones. The
stabilizing element is preferably in the center portion
between the two preferential bending zones wherein the
preferential bending zone(s} 50 are in a region outside
the transverse ends of the stabilizing element 120, and
are most preferably located at the end{s} 130 of the
stabilizing element 120. This allows the absorbent
article 5 to cup at the front and back of the user while
maintaining an essentially planar or flat configuration
in the perineal area {when viewing the longitudinal
edges of the article 5 from a longitudinal cross section
- see for example Figure 2), thus allowing the
stabilizing element 120 in the central portion 60 of the
article 5 to conform to the shape of the user's body.
Most preferred are bending zones 50 which are transverse
to the longitudinal axis of the absorbent article 5§ and
extend from one longitudinal side 100 to the other.

The bending location and profile of the napkin 5
should be such that the central portion 60 maintains an
almost linear longitudinal profile when the ends of the
napkin 5 are deflected by a specified amount. Example 3
below describes the testing for characterization of such
preferential bending zones 50. It is undesirable to
have the central portion 60 cup or curve as the napkin 5
would move away from the user and protection would be
sacrificed. The bending zone 50 may occur by a change
in the flexibility of the napkin 5 along its length or
it may occur due to a seam, space or embossment anywhere
in those portions of the absorbent article § including
the stabilizing element 120.

17
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Exanple 2 - X-direction Deformation Test The objective of this

test is to determne the deformation resi stance of a sanitary napkin or
any absorbenW09%790Fticle in X-direction (the direction tRCANENE348T to t he

5 longitudinal axis across the plane of the napkin) in terns of a |l oss
in napkin wwdth in both wet and dry states. Generally the tests

consi sts of holding a napkin around the inner cylinder of an Instron
defornmation test apparatus. It is conpressed and then allowed to

recover fromits deformation 10 for 2 cycles. The loss in width as a
result of conpressionan addidionsllanathod ofs farming uthe plkeféreniafadr mati on

resi stance of béxnﬁﬂgaalsh@slsu Xndbiees i 'cﬁﬁn;n.ng the densIP§ GPR@eAl us used

for the test was ron del r sal Te ter; 2. a custom
jig (Figure 4) V\nﬂ(’arrl?rég arty &sdfg?}ét]%?a% B sty q° p%er and | ower

jaws which are stalidjedny oelamentnl20 hawingnat kenghh whighoiKdessad cel | ;
4, verni &r cathgrerthak. o25eme gbsduh&md antiichdeis mmchpyesatdmthan pl at e

(0.511 (1.3 cm t#.na&ko)f £ Naih 2RL N G0 £ el eﬂsmmszﬂzséfe&sﬁ'iox 1.50"
(1.778 x 3.81 cm;

pol yest er / 45% cot%ﬁﬂ%‘? % %r‘gens(lzzys’ﬁ%ggeﬁurv\ﬁ?c%‘@ a?ﬁ%féﬁ éggiﬁ ment

crotch: 8. .of the absorbent article 5 in the z-direction or by
' chang;ng; the basis weights of the materials in those
10 parts of the absorbent article § adjacent the central
portion 60.

The absorbent article 5§ may also be pre-shaped such

that the napkin 5§, prior to use, has a bend located at
15 the preferential bending zones. Such pre-shaping may be

accomplished, for example by placing elastic in the

flanged side margins of longitudinal edges 100 of the

napkin 5 as disclosed in commonly assigned U.S. Patent

Application Serial No. 07/7666399, and which is hereby
20 incorporated herein by reference in its entirety.

The absorbent articles of this invention
optionally, but preferably, contain attachment tabs
and/or side cuffs along the longitudinal sides of the
- 25 absorbent core. These attachment tabs are preferably of
dimensions such that their longitudinal edges are .
shorter than the longitudinal dimensions of the
stabilizing element so as not to impede the article's
bending'along the preferential bending zones located
30 adjacent the stabilizing element.

©.Attachment tabs 140 possess adhesive means to hold

the article § securely to the crotch portion of a user's
undergarment so that the stabilizing element 120

18
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Ten napkins were prepared according to the teachings of 25 the
specification and ten control napkins, commercially avail able from
Proctor & GWBPEBMder the trademark ALWAYS MAXI PLUSCTHSa348%r chased.
Each sanpl e was conditioned at 70[err] [err] 2[err] F (21.1[err]
1.1[err] C and 50 [err] 2% RH for 24 hours prior to the test. Such
condi tions were naintained throughout the 30 testing. The test is further
descri bed bel ow. The di scussion will detail how each sanple was tested.
25 The gap between the upper and | ower conpression
surfaces of mhéntadrrintigatescentacat witld thecbod@. 03hecr). The return

limt on the | NSiyk@RAGROBnYead 158! sérde It Peavémt 38R user's
undergarment from contacting the longitudinal sides 100
of the central portion 60 by restraining the side edges
5 of the crotch portion of the user's undergarment. It is
preferred, however, that the line of juncture of the
attachment tabs 140 not extend beyond the preferential
bending zones 50 as this would inhibit bending of the
article 5. The attachment tabs 140 may be attached to
10 the longitudinal sides 100 of the article 5 or they may
be located on the garment facing side inward from the
longitudinal edges as disclosed more fully in U.S.
4,900,320 to McCoy, which incorporated herein by
reference in its entirety.

15
It is preferable that the line of juncture between
the tabs 140 and the napkin 5 be less than 7 inches. It
is more preferable that the line of juncture be between
3 and 6 inches.
20

It is also preferred that the absorbent article §
be hourglass shaped having arcuate lateral sides with
the front and rear portions wider than the central
portion 60. This configuration will also help to

25 stabilize the article § by inhibiting shifting from
front to back.

In order to demonstrate the features of this
invention, the following non-limiting examples below are
30 submitted. In all instances. the napkins manufactured
for testing in the examples utilized a perforated
plastic film {PE/EVA or PE) for the cover {either 0.54
: or 1.0 oz/yd?), a transfer layer of 90 g/m® airlaid,
latex bonded pulp fabric, a wetlaid cellulosic absorbent

19
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tm . The crosshead speed was set.at 5 in./mnute (12.7 5 cnimn). The
test direction was set to "up" and was pressed so that the crosshead

starts novi ngYo ¥0eydHi ng when reaching a 3 inch (7.62 pewyusyes4sspaci ng
(0.8 Inch (2.032 cm initial gap + 2.2 inch (5.588 cm crosshead
travel). 10 The instrunent was then calibrated by setting the | oad
scale dial to 2 Kg and zeroing the pen on the chart. A 1 Kg wei ght was
then placed on the |ower cylinder ring jaw and pen was adj usted using
the "calibration knob" so that the pen rested on the 1 Kg line. The 1

Kg Wﬁi ghL was t heRaven®\eEBasid wdidhteopems ei/P N gl b Wt ;ala%p pozi g ion
on the chart, it PRANS nsi.r. t e t needed,*
t he "bal ance E%%% 'S l%g%ﬂ% oé%’lrrlHl %Et%@ée%%bgcﬁéﬁ g‘%rlggss ‘

The 3 inch (7.62 ERfOXRERE PaBFic anss acHE/BYR HilRPatHedavgFain of the
fabric was perpendicular to the direction of travel. A 4 inch (10.16
cm) long tests sanpkgmgl£MERL ZW@Srddtlion Defd@Btibg $&d¥ er of each sanitary
napkin to be tested. L di h .of .e t est | e he w.dth of the
absor bent system iir}l ﬁgsﬁg%?k}f%&?ﬁegé\nﬂd‘f Gl g?%Peg’feé%/s\%ge%’é%]Tﬁtewas 25
neasured using a ¥RRnFelirestipR PrafFuRase VtAAIeR AsSantery| napkinypyt h
Llerr]. a Wexrexdischody paaeallp; cthe naphid hshayddmeot faci ng si de,

was renoved from gBe1seulig. tﬂ@%-ﬁﬁ%l:@i&@%ﬂeﬁ%xﬂ&é’&?%o%&?y3ﬂuti|&§, gar ment
facing side down into the cePter surface the loop to be

of, t.nhe 1 nner
formed on the® Ji gSHFR HR% MERSFFRal gl“éggein‘gﬁj"tdﬁepf%ﬁ‘?r@'en | opi ng the
sanpl e edges. Thedsmepstrated hptowecongenbipnalenapking @rensubigrty to
such collapse.

Ten napkins were prepared according to the

15 teachings of the specification and compared to ten
control napkins, commercially available from Proctor &
Gamble under the trademark ALWAYS PLUS MAXI. Each
sample was conditioned at 700 + 20 F and 50 + 2% RH for
24 hours prior to the test. Such conditions were

20  maintained throughout the testing. The test is further
described below. The discussion will. detail how each
sample was tested.

An AMES gauge #91-013, with a 1.125 inch diameter

25 foot weighing 12.7 grams, was calibrated using standard
blocks under a standard 56.7 gram weight (the total
weight corresponds to a pressure of 0.15 psi). The foot
of the gauge was raised and the sample was placed on the
anvil. The foot was then lowered gently onto the center

30 of the sample and allowed to remain for 15 seconds
before taking a reading. This is the initial thickness
W,.

20
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26 ' way that it was in direct contact wwth the jig surface and

centered between the curved jaws. The cycle counter was set to
"2" so that WMePTOWEF sanple 5 could be conpressed for 2 rpaisas1348fhe ret urn
[imit on the console was set to "2.25" The maximumand mninumlimts
were set to "2.20" and "0.00" respectively. The test direction was set
o "down", and the crosshead speed was set to 5in./mnute (12.7
cmmn.). 10 The Instron was started. After the crosshead had
conpressed the sanple for 2 cycles and stopped, the sanple was is

renoved and the w dt h TagawéigiAsur €hle AMES Gat§6 Gidiedhen indfeddenatoW dth
Llerr]. 15 85.3 grams (this plus the weight of the foot corresponds
to a pressure of 0.22 psi). The thickness of the sample
. was again measured and noted as thickness W,.

The center of the sample was marked where the foot
of the gauge was resting. The sample was removed and cc
of synthetic menstrual fluid (SMF) was introduced to the
marked area using a syringe. The fluid was added slowly

10 enough so that it did not spill outside the marked area.
The sample was then immediately placed on the AMES gauge
with a weight of 85.3 grams. The thickness of the
sample was noted then and for each minute thereafter
until there was no change in the thickness of the

15 sample. {In all samples, the thickness ceased to change
after 4 minutes). This final thickness was recorded as
W;.

All pressure was then removed from the sample by
20 removing it from the AMES gaunge, and it was allowed to
stand for 15 minutes. After 15 minutes the sample was
placed in the AMES gauge and a weight of 56.7 grams was
introduced. The thickness under this pressure was
recorded as W,.

25
From these four readings it is possible to
calculate the & reduction in thickness normal use (3%RT)
by the following equation:
$RT = (W,-W,;}/W, X 100
30

From these four readings it is also possible to
calculate the % delayed reduction in thickness (%DR) by
the following equation:

$DR = {(W,~-W,)/W, x 100

21

SUBSTITUTE SHEET (RULE 26)

heet Has Been I{Tlaoed

i



Napki ns Viere also tested in.the wet state by preparing t he sanpl es as

descri bed above. However, prior to positioning the sanple on the jig,
SMF was appl iveoleromoishe center of the test el enment. Thestussszsene by

pl acing the 20 plexiglas plate over the center of the sanple. The SMF cc
of fluid was poured fromthe graduated cylinder into the obl ong
opening of the plate placed on to the sanple. Once the fluid was
absorbed, the sanple was allowed to renain at test conditions for 1

mnute and then L[err] and L[err] measured as 25 described above.
The percentage of anDupén GfdaXtdbhsr tiapkidsl Pérdiprepared (AWSRHINGSto

calcul ated as foll N : . gﬁ%g =S ( Llerrl)/L[err}
x 100 30 @%F%a?lﬁgmgft%%e rsgsegllféco A ﬁgg %ﬁ%r]eedd%g % at e.
Tabl e 4 shows the 2308451938k 4ERi RERERH. PARKIRS. Jogpgrcially available
27 ~ from Proctor & Gamble under the trademark ALWAYS PLUS
5 MaX1. The procedure described above was repeated,
except that the test pressure, W, was measured using a
226.8 gram weight {(corresponding to a total pressure of

0.53 psi).

10 Table 1 shows the results obtained under a test
pressure of 0.22 psi., Table 2 shows the results
obtained under a test pressure of (.53 psi.

22
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WO 97/ 09015

PCT/ US96/ 13487

TABLE 3 % LOSS | N W DTH | N X- Dl RECTI ON | N DRY STATE
TEST WO 9709015 CONTROL 5 L1 L2  PCT/USS6/1388KD
11 L2 oXD 1. 99 1.70 14. 57 1. 65
1.44 12.73 1. 89 1.61 14. 81 1.72 1.36
20. 93 1.91 1.71 10. 47 1.75  1.30 26. 47
1. 96 1.74 11. 22 1.72 1. 40 18.60 10  1.91
1.78 6. 80 1.70 1.49 13. 53 1.83 1. 60
12.57 1.78 1.39 21.91  apid. 84 1. 65 10. 33
1.71 1.34 21. 64 8 8 1.74
1. 46 16. 09 1.83  reEt ermsstpiiar 0.22 ;f} 1.41
14.54 15 1. 82 1. 65 9.34 1.74 1.46 16. 09
Mean = 10. 71 : S , e
2.71 Tegtso 20
5 % SRT $DR $RT £DR
ﬁ7.496 4.210 30.769 30.320
7.192 5.980 29.725 28.012
f 3.580 -1.300 26.375 26.179
5.187 ~1.408 29.566 23.994
10 5.650 1.284 24.296 21.407
R -3.102 24.160 23.566
10.069 4.232 23.414 24.606 |
6.666 0.160 24.437 23.557
i 4.566 -2.215 | 23.455 | 22.606
15 6.593 ~0.356 23.411 22.186
Mean 6.057 0.747 25.961 24.643
S.D. 1.988 3.090 2.945 2.776
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28 - ‘WO 97/ 09015 . PCT/ US96/ 13487
TABLE 4
WO 97/09015 PCT/US96/13487

TABLE 2
TEST PRESSURE AT 0.53 PSI

5 | Control
$RT $DR | Re
24.750 | 23.279 | 36.538 | 32.132
| 26.615 | 22.684 | 37.681 | 31.288
28.740 | 27.632 | 36.501 | 35.453
10 27.490 | 25.333 | 34.904 | 34.407
26.556 | 27.682 | 35.088 | 27.190
| 23300 | 23,611 | 3802 | 37.205
! 19.408 | 17.139 | 36.678 | 38.587
21.839 | 17.949 | 37.343 | 29.566
15 18.868 | 15.120 | 35.528 | 34.153
22.901 | 20.886 | 39.082 | 34.894
Mean 24.056 | 22.131 | 36.736 | 33.489
s.D. 3.370 4.324 1.335 3.476
24
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% LOSS IN WDTH I N X-DI RECTI ON | N WET STATE TEST
CONTROL 5 L1 L2 9%XD L1 L2 9%XD

1.86 1. 2W09105035 72 1.69 0.98 42.01 PCT/USIEIB487 1. 23
33.15 1. 69 0.93 44,97 1. 90 1.32 30. 53 1. 65
0.99 40. 00 1.83 1.28 30. 05 1.67 0.98 41. 32
10 1.87 1.33 28. 88 1.68 1.06 36. 90 1. 80

1.26 30. 00 1. 64 1. 00 39.02 1. 85 1.28 30. 81
1. 64 0.87 46. 95 1.78 1.23 30. 90 1. 66 0.93
43. 98 1. 83 Exanfle28 - X-d@iredfion Deforfidtion Tékid4 43.71 15

%bsgg 1.23 32. e objeétf}zje of thils $Rst 's?)@o fbtermine tflesg/ean =

2.97 20 ‘l&f‘?%“a&i%rrﬁjo“gﬁaﬂ&?hﬁra%lsénét%m napkin or 3w

napKin as descri beesenbenti sriimdentinol-difestdonp the directisi stance to
def or mat | onI i5n X[(ﬂi:iszér@a €6 ﬂ@m&hgﬂ}:ﬁ&nal axi§ BRI QH@|%1%%kb?S- The
conventional nap : isch . si st ou nder
deformation in 25%@)2%%1 thll%ntﬁrﬁggg ha/dlfo%% ag'ﬁ\/\r/éﬁ?éklfl?fs'w\%gpfijs’t’:ﬁatbgg%1 This
phenonenon, cal | BEHARChARY, StakfifcesCEMEralilvo Ehe iestes corgistrc@farea of the
absor bent syst em kekdingbRenapkin dgound thempnoee ofliyger| gffinilst¥be severe
ggf or nﬁt ion i nf defofn@iti6at te¥t apparefwy e, II&01§”édanr|e%s€§%ﬂc?§:ﬁeﬁ_?_ hi gher
chances gof ugggy, n Eﬁg e .3_-,Bendi ng Test
Bendi ng zon:ls? wer e cr"%g{ gg' %@?éé%orggglgnﬁgits defo ag"\f‘erfg&%/ 583 the
sanpl es at each eTRE oJfo3snan width as a result of compression and y
relaxation is a measure of the deformation resistance of
the napkin in X-direction.

15 The apparatus used for the test was: 1. Instron
Model 1122 Universal Tester; 2. a custom jig (Figure 4)
with an 8 inch diameter cylinder and upper and lower
jaws which are shaped to resemble a human thigh; 3. 100
Kg load cell; 4. vernier caliper; 5. 25c¢c graduated

20 cylinder; 6. plexiglas plate (0.511 thick) with an
oblong center opening of 0.75" x 1.50"; 7. a 3 inch
wide knitted fabric (45% polyester/45% cotton/10% Lycra
spandex) which simulates an undergarment crotch; 8.

25 Ten napkins were prepared according to the
teachings of the specification and ten control napkins,
commercially available from Proctor & Gamble under the
trademark ALWAYS MAXI PLUS, were purchased. Each sample
was conditioned at 70¢ + 20 F and 50 + 2% RH for 24

30 hours prior to the test. Such conditions were
maintained throughout the testing. The test is further
described below. The discussion will detail how each
sample was tested.

25
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29 ' stabilizing elenent (defined as the ends of the sphagnum
board) and by decreasing the thickness of the pads both fore and aft of
the stabiliziwgsmibdessent. This exanpl e consists of t wo pos®/348he fir st
part denonstrates where the 5 preferential bending zones are | ocated upon
application of force along the longitudinal axis. The second part
denonstrates the difference in bending resi stance between a tab with a
2.75 inch (6.985 cn) line of juncture between the tab and t he napkin
and a tab with a five inch Iine of 10 juncture between the tab and the

napki n. The gap between the upper and lower compression

surfaces of the custom jig was set at 0.8 inch. The
return limit on the Instron console was set at 2.2
inches. The crosshead speed was set at 5 in./minute.

5 The test direction was set to "up” and was pressed so
that the crosshead starts moving, stopping when reaching
a 3 inch gap spacing (0.8 Inch initial gap + 2.2 inch
crosshead travel).

10 The instrument was then calibrated by setting the
load scale dial to 2 Kg and zeroing the pen on the
chart. A 1 Kg weight was then placed on the lower
cylinder ring jaw and pen was adjusted using the
"calibration knob" so that the pen rested on the 1 Kg

15 line. The 1 Kg weight was then removed. If the pen
returns back to the zero position on the chart, it means
the instrument has been calibrated. 'If needed, the
"balance knob" is used to bring the pen back to zero.

20 The 3 inch wide fabric was cut such that the grain
of the fabric was perpendicular to the direction of
travel. A 4 inch long test sample -element was cut from
the center of each sanitary napkin to be tested. The
width of each test sample was the width of the absorbent

25 system in the napkin. The width of the test element was
measured using a Vernier caliper and was recorded as
initial width L,.

The release paper, which is on the garment facing
30 side, was removed from the sample. The sample was then
placed with the garment facing side down into the center
of the immer surface of the loop to be formed on the Jig
with the side edges of the fabric enveloping the sample
edges. The sample was secured on the fixture in such a

26
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way that it was in direct contact with the jig surface
and centered between the curved jaws.

The cycle counter was set to "2" so that the test
sample could be compressed for 2 cycles. The return
limit on the console was set to "2.25." The maximum and
minimum limits were set to "2.20" and "0.00"
respectively. The test direction was set to "“down", and
the crosshead speed was set to 5 in./minute.

The Instron was started. After the crosshead had
compressed the sample for 2 cycles and stopped, the
sample was is removed and the width again measured and
is recorded as final width L,.

Napkins were also tested in the wet state by
preparing the samples as described above. However,
prior to positioning the sample on the jig, SMF was
applied to the center of the test element. This was
done by placing the plexiglas plate over the center of
the sample. The SMF cc of fluid was poured from the
graduated cylinder into the oblong opening of the plate
placed on to the sample. Once the fluid was absorbed,
the sample was allowed to remain at test conditions for
1 minute and then I, and L, measured as described above.

The percentage of amount of x-direction deformation
{3XD) was calculated as follows:
Table 3 shows the results obtained in the dry

state. Table 4 shows the results obtained in the wet
state.
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YWHAT' 1 S CLAI MED | S: 1. An absorbent article having | ongitudinal
si des and transverse ends, a body-facing surface and a garnent-facing
5 surface saiwWoamPisl e conpri sing: a) a fl ui d- per rEDUS%/138% er on
sai d body-facing surface; b) a fluid-inperneable barrier on said
garnent - f aci ng surface; c) a fluid-absorbent core
contai ning wood pulp fluff 10 bet ween the fl ui d-perneabl e cover
and the fluid i nperneabl e barrier, said fluid-absorbent core
having a central region and transverse ends and a t hi ckness
of at |east about 0.20 inches (0.508 cnmTABLE 3 and 15 d) a
substantial ly planar stabipbsgi fi¢ mﬁrﬁem.ﬁhQ@mN IN DRY STATE adj acent
an upper portion of the central region of t he absor bent
core, wherein the stabilizing el ement i s capabl e of
absorbing fluids and rem@B8Tng stable CONEROh wet, and wherein
the stabilizisg el grent hag a 20 %xn fdateral wzth in gxpange of

fromat | east abogtgg) 5 1 % 5-7| nche ZE}) 27 cﬁi; 4';)0 |eSf§ tﬁan_ about

1. 75 inches (4, 445 & The, ‘absor be rticle of
claim1 wherein the®%bsorBe il 25 t’Bé has a1n7ﬁour o] shap% erein the
central region of1.91 thelaBdor ber#C.d4@re has-d5narroler30 at er26-4% dt h t han

t he transverse¢.eqds oft.tzhe absar.bent corie72 1.40 18.60
10 1.91 1.78 6.80 1,70 1.49 13.53
1.83 1.60 12.57 1.78 1.39 21.91
1.84 1.65 10.33 1.71 1.34 21.64
1.81 1.68 7.18 1.74 l.46 16.09
1.83 1.65 9.84 1.65 1.41 14.54
15 1.82 1.65 9,34 1.74 1.46 16.09
Mean = 10.71 18.24
8.D. = 2.71 4.42

20
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8. + The absorbent article.of claim1l wherein the 30 stabilizing el enent

Is selected fromthe group consisting of sphagnum noss, cal endered

pul p, a comp¥ei%ess sphagnum noss and cal ender ed pulRECTASRMHIEBT

31 conposite of cal endered pul p and superabsorbent materi al
4. The absorbent article of claim1 wherein the stabilizing el enent

has a |l ength which is substantially 5 equivalent to the |length of the
absorbent article.

TABLE 4
g % LOSS IN WIDTH IN X-DIRECTION IN WET STATE

TEST CONTROL

5 11 L2 $XD L1 L2 XD
1.86 1.27 31.72 1.69 0.98 42.01
1.84 1.23 33.15 1.69 06.93 44.97
1.90 1.32 30.53 1.65 0.99 40.00
1.83 1.28 30.05 1.67 0.98 41.32
10 1.87 1.33 28.88 1.68 1.06 36.90
1.80 1.28 30.00 1.64 1.00 39.02
1.85 1.28 30.81 1.64 0.87 46.95
1.78 1.23 30.90 1.66 0.93 43.98
1.83 1.28 30,05 1,67 0.94 43.71
i5 1.83 1.23 32.79 1.61 0.93 42.24
Mean = 30.89 42,11
S.Db. = 1.32 2.97

20 As is clear from both Table 3 and Table 4, the

napkin as described in this invention offers more
resistance to deformation in X~-direction as compared to
conventional napkins. The conventional napkins, which
mainly consist of pulp, undergo deformation in

25 X-direction in both dry as well as wet states. This
phenomenon, called bunching, reduces the effective
surface area of the absorbent system available for the
capture of bodily fluid. The severe deformation in
X-direction, therefore, potentially can lead to higher

30 chances of undergarment staining.

Example 3 - Bending Test
Bending zones were created by embossing
transversely across the samples at each end of the
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3. * The' absorbent article of claim1l wherein the stabilizing el enent
has a length in a range of from about 2 to about 4 inches (5.08 to
10.16 cnm). 1@vo 970965 The absorbent article of claimb5 péwusemahe
stabilizing element has a length in a range of from about 2.5 t o about
3.5 inches (6.35 to 8.89 cm. 15 7. The absorbent article of claim5
wherein the stabilizing elenent has a | ength of about 3 inches (7.62
am and a width of about 1 inch (2.54 cm. 8. The absor bent
article of claim7 wherein the 20 stabilizing element is sphagnum 9.

The absor bent artgehslpizﬁgamxzeﬂ@e(rd%efmnweas theSbAMY |de'tﬂg BiRRR Nas a

ggggrggﬂg | Q?t Imglrrg 8?8% a"‘}”ﬁ* gymﬁ%?léqaﬁ%ﬁegh 8&%&%%.?2?{: §I8 bcﬁ:o?gea peak
bendi ng nonent of fgreaand affaaf the sigbiliving edspent. 3 1§1exampﬂ4¢e
absorbent articl ecohsists B9 tubepeits.t hEhe firstapart zdexpnekbesess has a peak
bendi ng momery  of LHLEal e RE@Perent HIOKEREHy YoALE are located upon

application of force along the longitudinal axis. The

second part demonstrates the difference in bending

resistance between a tab with a 2.75 inch line of

juncture between the tab and the napkin and a tab with a

10 five inch line of Jjuncture between the tab and the
napkin. ' '
30
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12.

10% at 0. 2 pswolokdedds 96
wherein the stabilizing

| ess t han about

Pa) .

article having | ongitudinal

surface and a garnent-facing

5

10

15

20

25

30

' ' The absor bent l ym 1 wherein the
stabilizing el enment has a resi stanHHm lMLH ll e of less t han about
cTha absosbent arti clgtRisogisgizm 1

elenent has a resistance to wet coll apse of
25% at 0.5 psi (3447.4 Pa). 14. An absor bent
sides and 10 transverse ends, a body-facing

surface said article conprising: a)
a fluid-pernmeable cover on said body-facing surface; b) a
flui d-inpernmeabl e haer §&'crahdsi £.0ar nent - faci ng surface;
1. 2An absorbent article having longitudinal sides and
transverse ends, a body~-facing surface and a garment-
facing surface said article comprising:

a) a fluid-permeable cover on said body-facing
surface;

b) a fluid-impermeable barrier on said garment-
facing surface;

c) a fluid-absorbent core containing wood pulp
fluff between the fluid-permeable cover and
the fluid impermeable barrier, said fluid-
absorbent core having a central region and
transverse ends and a thickness of at least
about 0.20 inches; and

d) a stabilizing absorbent element adjacent an
upper portion of the central region of the
absorbent core, wherein the stabilizing
element is capable of absorbing fluids and
remaining stable when wet, and wherein the
stabilizing element has a lateral width in a
range of from at least about 0.5 inches to
less than about 1.75 inches.

2. The absorbent article of clainm 1 wherein the
absorbent core has an hour glass shape wherein the
central region of the absorbent core has a narrower
lateral width than the transverse ends of the absorbent
core.
3. The absorbent article of claim 1 wherein the
stabilizing element is selected from the group
consisting of sphagnum moss, calendered pulp, a
composite of sphagnum moss and calendered pulp, and a
31
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15 ©c¢)

cnm) and an hour-gl ass shape
I nward of said 20

a fluid-absorbent core conta
adj acent said fluid-perneable cover,
core havi ng awdwosress of at | east abdut®

t han sai d transverse ends;
stabilizing el ement between the
and the central portion of the

. L i I -
mul ti-layer |am na?ogpgﬁlg%#gfgr?%%%ﬂ%égé%rﬁéﬁkggﬁgpﬁ%&%w%% corrp][: f)lapg a,

absorbent, resilient,
fl ui d- pernmeabl e
absor bent 25

having a | ateral W
to less than 1.75 inches (4.445

cover

Bt-at | east about 0.5

LANARYRERR S

absor bent
0. ptfiusegesy (0. 508

L M s *

wherein a central portion |ocated
transverse ends has a narrower |lateral width

d) a substantially pl anar

i nches (1.57 cm
cm, and a length of about 3,

inches (7.62 cm. B0 Theldbsorbbhe abervlecnt a1iisliewhbreimithel4 wherein
the  stabikizing ghetpils MAtndnP Rls HoNdhRen THIRA' 1§l slsdabibnyy 20OV
equivalent to the length of the absorbent article.

250 grans.

5. The absorbent article of claim 1 wherein the
stabilizing element has a length in a range of from

10 about 2 to about 4 inches.

6. The absorbent article of claim 5 wherein the
stabilizing element has a length in a range of from
about 2.5 to about 3.5 inches.

15

7. The absorbent article of claim 5 wherein the
stabilizing element has a length of about 3 inches and a
width of about 1 inch.

20 8.

The absorbent article of claim 7 wherein the

stabilizing element is sphagnum.

9. The absorbént article of claim 7 wherein the
stabilizing element has a peak bending moment of at
25 least about 250 grams.

10. The absorbent article of claim 9 wherein the
stabilizing element has a peak bending moment of greater
than about 400 grams.

30

11, The absorbent article of claim 9 wherein the
stabilizing element has a peak bending moment of greater
than about 600 grams.
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¥6. - The* absorbent article of claim W I g el ement has a
peak bendi ng nonent of greater than a lll mmn " !H lllls 5 17. The
absor bent ar wod799% cl ai m 14 wherein thet U stalfi |l i*zi nopEineBdushas a

resi stance to wet coll apse of |ess t han about 10%at 0.2 psi (1378.96).
18. The absorbent article of claim 14 wherein the stabilizing 10 el enent
has a resistance to wet collapse of less than about 25% at 0.5 psi
(3447.4 cm.

12. The absorbent article of claim 1 wherein the
stabilizing element has a resistance to wet collapse of
less than about 10% at 0.2 psi.

5 13. The absorbent article of claim 1 wherein the
stabilizing element has a resistance to wet collapse of
less than about 25% at 0.5 psi.

14, An absorbent article having longitudinal sides and

10 transverse ends, a body-facing surface and a garment-

facing surface said article comprising:

a) a fluid-permeable cover on said body-facing
surface;

b) a fluid-impermeable barrier on said garment-

15 facing surface;

c) a fluid-absorbent core containing wood pulp
fluff adjacent said fluid-permeable cover,
said fluid-absorbent core having a thickness
of at least about 0.20 inches and an hour-

20 . glass shape wherein a central portion located
inward of said transverse ends has a narrower
lateral width than said transverse ends;

d) an absorbent, resilient, stabilizing element
between the fluid-permeable cover and the

25 central portion of the absorbent core, the
stabilizing element further comprising a
multi-layer laminate of sphagnum moss and wood
pulp fibers having a lateral width of at least
about 0.5 inches to less than 1.75 inches, and

30 a length of about 3 inches.

15. The absorbent article of claim 14 wherein the
stabilizing element has a peak bending moment of at
least about 250 grams.
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16. The absorbent article of claim 14 the stabilizing
element has a peak bending moment of greater than about
400 grams.

5 17. The absorbent article of claim 14 wherein the
stabilizing element has a resistance to wet collapse of
less than about 10% at 0.2 psi.

18. The absorbent article of claim 14 wherein the
10 stabilizing element has a resistance to wet collapse of
less than about 25% at 0.5 psi.
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