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BACKGROUND OF T

Absorbent articles such as sanitary napkins, pant:!mers, and incontinence pads are
devices that are typically wom in the crotch region of an -undergarment. These devices
are designed to absorb and retain liquid and other dtscharg&s from the human body and
to prevent body and clothmg soiling. Sanitary napkms are a type of absorbent article
worn by women in a pair of panties that is normally posmoned between the wearer's
legs, adjacent to the perineum. Sanitary napkins of - a wide variety of shapes and
dimensions are currently used by women for the co_ll:i:tjibn of menses and other bodily

discharges.

In the past, a number of efforts have been dzrected at providing sanitary napkins
that maintain contact with the wearer's body. One anempt to provide such body contact
is disclosed in U.S. Patent 2,747,575 issued May 29,1956 to Mercer. The Mercer patent
discloses a catamenial bandage having a longit'udinal. ':; p which bulges towards and
may contact the body of the wearer. The catam andage described in the Mercer
patent suffers from several disadvantages, however. For instance, the size and shape of
the absorbent pad and hump in the Mercer bandage ppear'to limit the conditions under
which the bandage is able to maintain contact w:th (' nform to) the body of the
wearer. The portions of the bandage that lie latfe the sides of the hump are not
thin and flexible. In addition, the hump of the’ Merccr

e is made of a cellulosic



may contact the body of the wearer. The cataneni al bandage described in the

“Mer cer patent suffers from several disadvantages, however. For

i nstance, the size and shape -of t he absorbentizpad and hunmp in the

Mer cer bandage appear to limt the conditions under whi ch t he bandage
Is able to ?ﬁ‘ﬂ“&gn contact with (and conformto) the bod’frﬂﬁs"{'w

wearer. The portions of the bandage that I4e laterally to the sides of the
hunp are not thin and flexible. In addition, the hunp of the Mercer
bandage is made of a cellulosic WO 98/ 00085

PCT/ US97/ 1060 7material, and, as a result, may tend to collapse and become J)ermanently distérted durin
material, and, _as a result, may tend to col |l apse and becone pernmanently

di storted durilrllsﬁ' use. U S. Patent No. 4,425,130 issued to

‘DesMarai s on January 10, 1984 discloses a ong_ ound sani tary napkin
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The current tesmmwa&fpeg%gtrgﬁdﬁmewﬁ@pﬁ%g@?m dsbfardd it the

i ncreasingly tgl nner, us nore co e and | ess obtrusive
than prior sar¥SEEYRIFTERmIeRt Recently, efforts have been directed at
devel oping thin sanitary napkins which have the . capacity to absorb and
contai n medi um t o Fiegturmeiricndeneyt hasi beem 30 devsloprsanitary mepkyns thatcdre increasingly
g;( sch?r g_esf c ?Ut_hﬁ'm&D'a)id kRush Ak Mﬁ@m@laﬁa Il Mﬁb&;ﬁ[ﬂgﬁaﬁﬁ&a&)ﬁtﬂ?%bﬂﬁs.t
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Al e medi um SRl SERE v i R 3t A8 ¥loDhe YR Bdiaty ol Bnich TPl
Nunber s 4, 950, ABaFityrig absoffpanderontain medium te highynenstual discharges; Preyiouslygsush 21,
1990 and Apri | distharg@Odould @il bEbdndied by relatively thick sanitary napkins. Examples of thin
sanitary napkins having capacities great enough to handle medium to high menstrual
flows are disclosed in U.S. Patent Numbers 4,950,264 and 5,009,653, issued to Osborm,
111, on August 21, 1990 and April 23, 1991, respectively.

‘It is also desirable that sanitary napkins, not only maintain contact with, but
conform as closely as possible to the wearer's body. Such ‘g'body—confonning capability
increases the effectiveness of the sanitary napkin by reducing the possibility that menses
will travel around the perimeter of the sanitary napkin and leak. There have been a
number of recent efforts to provide sanitary napkins and other absorbent articles with
improved body-conforming characteristics. In addition to serving as examples of thin
sanitary napkins, the sanitary napkins disclosed in the abdg@-mentioned Osborn patents
also serve as examples of anatomically-conforming sanita napkms While the sanitary
napkins disclosed in the Osborn patents work quite well, the search for improved
sanitary napkins has continued. '

For example, PCT International Patent Application Publication No. WO
94/16658, entitled "Generally Thin, Flexible Sanitary Napkm With Central Absorbent
Hump", published on August 4, 1994, discloses a genéxa!ly thln, flexible sanitary napkin
which has a central absorbent hump, and is capabie of handling medium to high
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It is also desirable that sanitary napkins, not only mai ntain contact wth,
but - conformas closely as possible to the wearer's body. Such a
body-conforming capability - - increases the effettiveness of the sanitary

napkin by re _ fe possi b| lity that menses Wil trgushsodidind the
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recent efforts to provide sanitary napkins ahd ot her absorbent articles
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The devel opnent %ﬁﬁh&%sor%enﬁ ar c?‘f ?'ggou%ﬁ'@ﬂé“g? an%md _Yhishigher
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based |i quids sMr@thﬂWW&Mﬁﬁ%@sﬁWuﬂ&ﬂﬁmm urine.
Thi s hi gher viscosity hanpers the ability of conventional absorbent

materials to effici eFohms afhrious types have been suggested for use in tampons, sanitary napkins
and other articles that absorb blood and blood-based hqmds See for example U.S.
Patent 4,110,276 (DesMarais), issued August 29, 1978 (soﬁ, flexible, open celled foams
made from polyurethanes, cellulose, or styrene/butac_i__;qne rubber that can be used in
tampons and sanitary pads); U.S. Patent 4,752,349 (Ge‘be’fl), issued June 21, 1988 (foams
of "medium cell size” hydrophilized by surfactant treaﬁhent and having a density within
the range of 0.1 to 0.8 g/cc); U.S. Patent 4,613,543 (Dabx), issued September 28, 1986
(hydrophilic cellular polymers used in catamemal products), U.S. Patent 3,903,232
(Wood et al.), issued September 2, 1975 (compre____ssed jy,drophthc polyurethane foams
useful in biomedical applications, including catamenial devices); U. S. Patent 4,049,592
(Marans et al.) issued September 20, 1977 (bxodegradable hydrophilic polyursthane
foams highly absorptive upon contact with llqmds or bod:ly liquids having utility in
sanitary napkins and the like). Prior foams used in these products have tended to have
relatively large cell sizes. As a result, these pnor foams do not exert sufficient fluid
capillary pressure for blood and blood-based hquxds to .acquire discharged menstrual
liquids quickly from and through the topsheet of catamemal products such as sanitary
napkin . This results in undesirable rewet since the: surface in immediate contact with the




rapidly transport these bl ood-based liquids to regions renote fromthe

< point of initial di scharge. Undi ssol ved el enents in these bl ood-based
i quids can al so: potentially clog - t he capil'l:ari es of these absorbent
materials. This ymakes the design of appropriate absorbeg&7%¥5tens for
bl ood- base®¥P8Es such as nenses particularly di-f fi cul £
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HIPE foams can provide the fluid capiliary pressure pecessary to remove most of
the menstrual fluid from the body, or topsheet adjacent to the body, thus minimizing
rewet. However, it has been found that the residual hyd_jn?t_ab_le salts such as calcium
chlori@e typically present in prior HIPE foams can impair the rapid acquisition blood and
blood-based liquids by these foams, and especially the wwkmg of such liquids within
these foams. As noted above, blood and blood-based liquids such as menses are more
highly viscous than water and especially urine. The higher viscosity of these liquids is
further increased by the presence of these salts. Moreover, prior HIPE foams often had a
foam microstructure too small to admit readily the undlssolved components of blood and
blood-based liquids such as red blood cells.

Therefore, it is an object of the present invention to: pmvxde an absorbent article,
such as a sanitary napkin that maintains contact with and conforms as closely as possible
to the wearer’s body.



desirabl e urine handling properties, including: (a) relatively good w cking

and fluid distribution characteristics to transport fluid away from
the initial inpingenment zone and i nto the unused bal ance of the foam
structure to Wor subsequent gushes of fluid to .lﬁfsg_ﬁ dat ed;
and (b) a relatively high storage capacity with a relativel'y hrg uid
capacity under load, i.e. under conpressivesforces. These H PE absorbent
foans are al so sufficiently flexible and soft so as to provide a high
degree of confort to the wearer of t he absorbent article; sonme of
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when considered in reference to the following description and when taken in conjunction
with the accompanying drawings.

SUMMARY O INV,

The present invention is directed to absorbent articles for wearing by a human
female such as sanitary napkins, panty liners, interlabialfiifcvices, and adult incontinence
pads which provide improved acquisition of blood—ba_sea liquids such as menses, and
improved fit relative to a female wearer’s body. -

The absorbent article comprises a pnmary absorbent component having a base

and an apex. In one preferred embodiment, the width' of the base is greater than the

~ width of the apex and the width of said primary absorbem .component decreases from the
base to the apex. Preferably, at least a portion of the pnmary absorbent component has a
width of less than or equal to about 9.5 mm, or is compressxble to such a width. The
primary absorbent component comprises a compressxble and resilient, hydrophilic,



It is another object of the present invention to provide an absorbent

<article, such as a sanitary napkin that is conprised of a foam
mat eri al which is especialty suitable for handl i ng, absorbing, and
storing bl ood-based Iiquids, such as nenses. I s_anot her

obj ect of tWEMMMEent jnvention to provide an absorbent s‘ﬁ‘h"&ﬁ(r@? or an
absorbent article, where the entire absorlgent structure is absorbent and
resilient so that t he absorbent article does not require a separate
resilient conmponent that would interfere with the overall absorbency
of the absor befiéxitié, homidnit polymeric foam structhite of intéreuninbatéd pieh eells wifichi ib capable
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the primary absorbent conponent has a wi dth of |less than or equal to
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C) a resistance to compression deflection of from about 5 to about 85% when
measured under a confining pressure of 0.74 psi at 31°C after 15 minutes;

D) afree absorbent capacity of from about 20 to about 125 g/g;
E) less than about 2% of residual hydratable saits.

A particularly important attribute of the foams used in the present invention is
that the connecting passages (holes) between the cells of these foams are sufficiently
large to pass insoluble solids such as erythrocytes (mean diameter 8 um). As a result,
these holes do not become blocked or obstructed by blé___qd and blood-based liquids
absorbed by the foam. Even though the cells and holes are large enough to allow free
movement of insoluble components in blood and bl_o_fud—based liquids, they are
sufficiently small so as to produce the necessary high caplllary absorption pressure
required of absorbents used in catamenial products. In other words, these foams
combine high capillary absorption pressure with su_fﬁciént openness to allow free
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fl exi bl e, nonionic polyneric foam structure of interconnected open cells
which is cap%&m of absorbi ng bl ood and bl ood- based | I’Wh’g&”@e f oam

structure is conpressible under - such forces that when ced in
the space between the wearer's labia majorag it wll be conpressed
wi t hout deforming the wearer's labia, and will be nolded by the wearer's

| abia and conformto the shape thereof. The absorbent article is, thus,
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from about 0. 00fgmt anadaoaaely affect its ability to Qb&ﬁpbma&%& /bFoSd-basedl pigs mk?éh as?
resistance to co essmn def ection o. ES abouyt §

neasured under a-¢ & SORcEntEstion 0 ﬁ%?%ff’@l‘?@%t Agcordingly,
m nut es; ltlsdgylrabktb aﬁs@bbcﬁth&sabﬁkmblesdltsmmerfahout 20 to about
125 g/ g; E) |ess than about 2% of residual hydratable salts.

A particularly inporhacke gréferrddiembodimietts the dborbs Oartile { Enp?iséS 8" primary

invention is  gpggrbent component, comprising an acquisition/fit port_gon and a storage portion. The
acquisition/fit portion comprises a hydrophilic, ﬂexiﬁle, nonionic polymeric foam
structure of interconnected open cells which is capable of absorbing blood and blood-
based liquids. The foam structure forming the acquisition/fit portion has a first width
and the cells within the foam structure are of a size within a first range of values (or first
average cell diameter or "cell size"). The storage portidi; also comprises a hydrophilic,
flexible, nonionic polymeric foam structure of interconn_e'g:ted open cells which is capable
of absorbing blood and blood-based liquids. The féam structure forming the storage.
portion has a second width and the cells within the foam '§hucture have a second cell size
(or second average cell diameter or "cell size"), wherein'the second cell size is smaller
than the first cell size and the first width is less than the second width.

BRIEF DESCRIPTION OF THE DRAWINGS

While the specification concludes with claims parnculaxly pointing out and
distinctly claiming the subject matter which is regarded as forming the present invention,
it is believed that the invention will be better understood from the following description
which is taken in conjunction with the accompanying drawmgs in which:



that the connecting passages (holes) between the cells of these foans are
csufficiently | arge to pass insoluble solids such as erythrocytes (nean
dianeter 8 [err]n). As a result, t hese hol es do not becone bl ocked or
obstructed by bl ood and bl ood-based |i quids absor bedclgly the foam Even
t hough the"%’él’?’%d hol es are | arge enough to allow frect TS nent of

I nsol ubl e conponents in blood and bl ood-baged |iquids, they are
sufficiently small so as to produce the necessary high capillary absorption
pressure requi red of absorbents used in catanmenial products. |In other
wor ds, these foans Fig. 1 iscowpiplen View lof a ppéfertedremtolinmnpof © sanjtarg anpkin ofitich
sufficient ope : | ow free WO 98/ 00085
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novenent of the insqluble conmponents in blgod and bl god-based [|.i qui ds such
as nenses. Typisl?,’é'l fffs 3 8?5?256’1‘"( ﬂtg’ﬁ W&%Wﬁ\%s@%ﬂb‘ég gv‘é‘F"&ge
cell size of falonglneds2. 30 to about 130 [err]m while the hol es between
t hese cells have a nunber average hol e size of ~ fromabout 5 [errfmto
about 30 [err]m  Fig.3 isa bottond pRnNievCefibe sahitdrp hapkitshols if Fighe used in the
present invention allows these absorbent foans to have cells and hol es
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enough to prevent or—.mnim conponents of
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el ectrol yt es (pordon, ahdthe Eisteinbrs tierdoncpveredowith Hanifatyearleatdistripe t hese hydrat abl e
salts are typically needed during initial formation of the H PE, their

presence in the resppi$ ida botorh Plil oW FUNCimfthry rabfifGhowd +n PRl bikhicH &
absorb bl ood and @Iﬁ(ggﬂﬁbas dh':'igu' ds %as nenses, especially as the
concentration BFY & ki 4 h&¥&ases. Accordi ngly, it is

desirable to reduce_the |evel of these _hydratable salts in the foam

In one preferred enfiSdf ifanerspestive yiew pfibp sanitpryinapkin inyvearers pantiepr i nar y
absor bent conponent, conprising an acquisition/fit portion and a storage
portion. The acKJGi Zisa wop planiviewoofianctherembpdimeeatofa sanitkeyopkini c, | exi bl e,
noni oni ¢ pol yneric foam structure of interconnected open cells which is
capabl e of absorbing bl ood and bl ood- based liquids. The foam structure
formng the acquisition/fit portion has a first width and the cells
Wi thin the foam structure EFAREDDESERIPHMONR OF THE DN qge of values (or
first ' i -

1.  General Characteristics of a Preferred Embodiment of the Absorbent Article

of the Present Invention.

The present invention is directed to absorbent articles for wearing by a human
female such as sanitary napkins, panty liners, interlabial devices, and adult incontinence
pads. The absorbent articles of the present invention ha\:r{:;. a foam absorbent structure
that provides improved acquisition of blood-based liquids such as menses, and improved
fit relative to a female wearer's body. "

The absorbent article comprises a primary absorbent component having a base
and an apex. In one preferred embodiment, the width of the base is greater than the
width of the apex and the width of said primary absorbent%édinponem decreases from the
base to the apex. The primary absorbent component comprises a compressible,
hydrophilic, flexible, nonionic polymeric foam structure. of interconnected open cells
which is capable of absorbing blood and blood-based liquids. The foam structure is
compressible under such forces that when it is placed in the .;space between the wearer's



average cell dianeter or "cell size"). The storage portion also conprises a
“hydrophilic, fl exi bl e, nonionic polyneric foam structure of
i nt erconnected open cells which is capable of-~absor bi ng bl ood and
bl ood- based | jguids _ The foam structure form ng the storag tion
has a secondwwgnd the cells within the foam structuresﬁg’\ygg-'g‘}@zcond
cell size (or second average cell dianeger or "cell size"), wherein the
second cell size is smaller than the first cell size and the first
width is less than the second w dth. BRI EF
DESCRI PTI ON OF Tatka mijéyd, MGSill be compressed/vitheut tdeforing ahd weartr'solabiapamll wiliebe
W th clains partjdadg W@EH}J}EE orfBiEn to théipsdd fGkdyy C!ai ming the
subj ect matter (?chq{ys eregar e aagm%%r m nté) ?‘ﬂéeﬁ%érﬂel&s};e:élf{ i nventi on, it is
believed that the in i wi || be_bette nder st ood fromt f.0ol | owi n
description whi ch¥f(£§'tl' sé‘ﬁ"’i%eef?ﬁ‘if{?ﬂéﬂ%fsﬁ"\ﬂ‘& at%“&'c’é%kﬁ';@y‘?% ’Est«fWgngs
in which: inveptiong gy the foem of a compound sanitary napkin that is preferred for night time use.
Pg/ USS 7/ 10607 _Asshown in Figure 1, thﬁafﬁi . nhgkirR20 %icﬂlﬁ_{%bﬂiﬂrﬁéﬁ dthaifl bBdyHoMion
enbodi ment of a_sanitaty napkin o e . resent. i nvention. .
Flg. 2 Ts a cor o8 Bie e kg or e Wibpping clpenis F4, Tote A o poripn a2t the
taken al ongaritaryengpkin 20 comprises a primafyi gbsofents membert (awnipgiary ubsovbeot
the sa][n Eﬁr y na!@&hﬁbn‘éﬂlowg_ "cBre;'f:tu?e") 140 and a segondarylabgfrb&lﬁ tflerhBer (of @’fétcﬁthﬁf}
view o e sanitar apkin A pre nvent i-on .shgwn . W e
si de wr appi ng ef‘%sﬁﬁ%f'g%%_ 8(/&”?@@%}*’#38%?&"&%% b¥ﬁ'§‘°ﬁdf‘??“5(tg§y
portion, and thdhe semppmdsanitas vaphinc2), bascwoviurfaces, abodyssontactisigeorshody facing
Fig. 5 is a botk@fich20R, wid W gafmenb facipur! @hieritabithdling aMicel 2081 The Priddaiych
'S provi degbs\bmr!}epxt %emnyelrab gllnF se@t'm%%% dbSot t];naexsnggr- 0 also each have corresponding
body-facing and garment-facing surfaces.

The compound sanitary napkin 20 has two centerlines, a longitudinal centerline L
and a transverse centerline T. The term "longitudinal®, as use herein, refers to a line, axis -
or direction in the plane of the compound sanitary napkm that is generally aligned with
(e.g., approximately parallel t0) a vertical plane which bispcts a standing wearer into left
and right body halves when the compound sanitary napkin is wom. The terms
"transverse" or "lateral”, as used herein, are interchangg‘_:ilﬁe, and refer, to a line, axis, or
direction which lies within the plane of the sanitary napkin that is generally
perpendicular to the longitudinal direction.

FIG. 1 shows that the main body portion 22 of t_he' sanitary napkin 20 comprises
the portion of the sanitary napkin without the side wrappmg elements 24. The main
body portion 22 has two spaced apart longitudinal edge.s_._','-:ZtG, two spaced apart transverse
or end edges (or "ends") 28, which together form the periphery 30 of the main body

_ portion 22 of the sanitary napkin 20. The main bodj_r ';portion 22 also has two end
regions, which are designated first end region 32 and second end region 34. A central
region 36 is disposed between the end regions 32 and 34. The end regions 32 and 34
extend outwardly from the edges of the central region 36:about 1/8 to about 1/3 of the
length of the main body portion. A detailed description of the central region and two end
regions for a sanitary napkin is contained in U.S. Patent 4,690,680 issued to Higgins on
September 1, 1987. '

The main body portion 22 of the sanitary napkin 20 is preferably hourglass shaped
or dog bone shaped. The first and second end regions 32 and 34, of the main body



FIG 6 is a perspective view of the sanitary napkin in a wearer's panties.
"FIG 7 is a top plan view of another enbodi nent of a sani tary napki n.
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napkin 20 of tfGoBifhE the sanitary napkin 20, and the main body portion 22 thereof, are

preferably also relatively large in size so that they are able to cover the maximum area of
the wearer's panties to reduce or eliminate soiling of the same by the wearer's bodily
fluids, particularly for night time usage. In one preferredembodxment, the main body

a,

tary

portion 22 of the sanitary napkin 20 is about 3.25 inches: (8,26 cm) wide at its narrowest -

point. The overall sanitary napkin 20 in such an embodlment is approximately 14.75
inches (37.5 cm) in length measured along the l_ongitudinﬁl;centcrlinc L, and about 6.25

inches (about 16 cm) in width (measured between the dig@:;_edges of the side wrapping
elements). In another embodiment, the width of the sanitary napkin 20 is the same, but

the length ranges from about 31.7 ecm to about 34.5 cm. ln 'other, more conventionally-
sized embodiments, such as those intended for day time use, the main body portion 22 is
preferably from about 20 to 40 cm long, more preferably. ﬁom about 22 to 35 cm long,
and most preferably is about 24 cm long. The main body. pomon 22 is preferably from
about 5 to 15 cm in width, more preferably from about 5 to 10 cm in width, and most
preferably from about 5 to 8 cm in width. :

The main body portion 22 of the sanitary napkin. 20 can be of any thickness,
including relatively thick, intermediate (or moderate) tluckness, relatively thin, or even
very thin. The embodiment of the sanitary napkin 20 shdwn in Figures 1-3 of the
drawings comprises a relatively thick, but compressnb -and conformable, primary
absorbent member 40 disposed on top of a relatively t_h__nfn s(;k__:pndary absorbent member
60. It should be understood that the sanitary napkmshown is merely one preferred
embodiment, and that the present invention is not limited t bsorbent articles of the type
or having the specific configurations shown in the drawings.




invention, in the formof a conpound sanitary napkin that is preferred for
ni ght tinme use. As shown in Figure 1, the sanitary napkin 20 basically
conpri ses amain body portion 22 and two si de*extensions or side

wr appi ng el e Sooeés 1he main body portion 22 of the _ ls@l?b apkin
20 conpri sesnﬁagrl mary absorbent nmenber (or "primary absorb oo’
corrponent or "core tube") 40 and a secondany absor bent nenber (or
"secondary absor bent conponent” or "base pad") 60 that are joined

t oget her by uni on neans 70. The corrpound sani tary napkin 20 has two
surfaces, a body- conactindiyi Lomhoné ‘ bsorbetiAftRie 20A, and a

gar nent - faC| ng or garnent- cont acting surface 20B. The primry

absor bent menber 40 grGl zewsde\wnamw%mpom@@m@%%Gdﬁsﬁoﬂ%eofme
correspondi ng bolgi% %% g&and ar ment f@? % surtac
The conpound sansarl"% 5‘6 RIS IREEan &79 PRI %W’B?l‘b?% pfthe,ggmpound

centerline L sanifary napkim showm dn theo drawingsn es Tlxscifdsed ‘above 'bhsicaliy t cottipriads” a  as

use herein, ref grifnatyabsorbér tren¥ 40 and a sédon da?essomamanﬁémpl ane of the
conpound sanitary napkin that is generally |gned W t (e.qg.,

approxi mately parall el ‘% a1 Ve h bisects a standi ng wearer
into left and ri ght "body pound sanitary napkin is

worn. The terns "transverse. or "Iateral, , as used herein, are
I nt erchangeabl e, and refer, "to , R - direction which lies
within the plane of the sanitary napkin that is generally per pendi cul ar

to the |ongitudinal &ke pimagnhabsorbent member 40 & the mmwsofhhu campnunmsmutqdy
portion 22 of t hgpkine20 haviy infendid © aBsbrs HeWulkTdodily fi

sani tary napkin pi el epent.s. T

portion 22 has P %@%&%gﬁ "gt‘t}%%% U{&gﬁqﬁ ‘:mb a’d’gfné_gdg"fmg "ggﬁ'c'e&%gvﬁ
transverse the neriphesyidd o iprimaryabsprbers. memiiec 40+ The ptimaryf absorbérin enember
peri pgeay 30t of 4obmmmbaﬂmemmmm;m2s?abe&béﬂieoﬁwfoﬁumd i&t go The
mai n bodyportio n ch are, designate

first end regi oﬁncg)%l (glk\%gg‘&?%né‘% %B?sgdlogﬁhegﬁ Rﬁsé)g?ﬂ‘ %ﬂre ‘%ﬁ”’%’h

di sposed bet weelrmh@perapesed| 'BP@SS‘ZWGWPPH@, bmotagmnslymctmmt 8ith or
extend out war dl joidedow)t hs stibeasinOFIG. 05 the prifmaty hiigibeRt HemBRO4G hdd 8 veRicapout

1/ 3 of the L&ing m@fa}mgl;gamgg%ﬁt%r 2 dlﬁgl? Fﬁfi descrlt‘?gh Q. of
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the central reglog
contai ned i n U. B, hpaneopwidthahg dgoused fthe verra Jbass” mfers to ﬂ@ép@@m@fﬂk

1987. primhirg abwirbenb aeberod0t which &auﬁapdsaewmmetlﬁﬂy-fm@uﬁa&%wof

preferably hour gledss n@g@ fArbent bone shaped. The first and second
end regions 32 and 34 ?ﬁ ﬁe I’%.Iallil 8@

It has been found that the general shape of the pmnary absorbent member 40 can
affect the absorbent characteristics of the sanitary uapkm 20 as well as the overall
comfort to the wearer. Generally, a compound sanitary napkin comprising a primary
absorbent member 40 having a base, B, that is wider than-sthe apex (that portion of the
primary absorbent member 40 intended to fit at least p:
genitalia), A, will have increased effectiveness and comfort (The "width" at any given
location is determined by measuring the lateral or ti erse dimension at that location.
Thus, width measurements are taken generally parallel o the transverse centerline T.)

The primary absorbent member 40 is not limite‘d: any particular shape or width,
so long as the base B has a width By, which is great than the apex A width Ay,. As
shown in FIG. 2 in preferred embodiments of the pres
absorbent member 40 has a generally triangular cross
any stresses. The shape of the primary absorbent mem b

ction when it is not subjected to
:40 is defined by an absorbent
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portion 22 preferably conprise |obes 38 that exténd laterally outward at
each W,Zuh&gl nal edge 26 of the main body portion serik#ieédhe nain
body portion I'S narrower in w dth when neasured across the central
region 36 than at its end regions 32 12and 34. The outernost edges of
the | obes 38, thus define portions of the |ongitudinal si de edges 26

of the main bodymeg)ortlon 22. A portion of the longitudinal side edges 26 in
the region of O emprispg apludalityyofistackddystrifsfaf decreasing| veitithrfednh thechasenB telnost

por L' Onzgz ﬁf the ap extﬁgn'mieﬂerhé?ﬁiﬁn&g ‘hbﬂ@ve?ggtxe absorbent core 50 Qoﬁ etaadiriﬁe h
napki n: snown .i.n can e 0 an ITa Si ra e
enbodi ment of mtyegﬁm%gmﬁ s o sl oL Z"éﬁﬂ“ Fsolged,, 1" .
suf ficient to and still provide the primiaryeabsorbentimenber donwithsa Memdthdavdgamngm

curvilinear widang t he el asticized side edges of a wearer's
panti es as descri bed i n greater det ai | herei nafter. In this

enbodi nent, the Saky, ' Lan 22.t her eof
are preferably al’so rel %Pm ar e |n mzeﬁgd%f’ﬁﬂ fﬁmg:ﬂé' ‘%Fe to
cover the naxilﬂ'lﬂwé\“@a transverse; ¢¢al and oAt least moportion efcthe bagel Bris nat e
soi | ing of therefarablyljyinédwithyop ircfacs tofach domact with the bodisfaci@ kirface 66K bithé OF
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i s approxi mat eheméﬂm?:ﬁe other elésiéifeon{igufations Wheieby h:eaahbm Eindivdc s@heagc t he

i A, SR Ry ek Gyl s

el enents). | n M tem%m#e&qﬁswhménm‘;bmslmmmmwml| s

t he sane, but wnthanoﬂhﬂelémﬂg,tth loae\glemeritioessankially pastlof thecother elememti)t 34.5 cm

In other, nore conventionally- sized enbodi ments, such as those
intended for day tTgEaptXA mhal e SFdny shid YndRRY hiVd ady width Ay, thatﬁi!éis%ﬁhh&l from

about 20 to 40 on re y,.from gbou 35 m

and nost pref emﬁ@ éWﬁgtﬁ‘gg’b‘F @4%5%'?6@ e fRex %ﬁ‘?ﬁi’@ﬁgf"&ﬂzﬁﬁ% f%bly
preferably frdeside at leashpartially wmghemmlv&mh ,gepitalia. Jhus,as shewn i emssabout
5 to 10 cmin geétiehlin FIGH 2% apex A 19Wfﬁ'ﬁﬁg|a¥ 1éaspﬁaraam;U£urﬁedt& x%uﬁaedl for

beof es‘il-m%mlilakl nc?@ ’ bhep cggfoi%hl ck &%e*ner%gg 0 oan

be of any thi CWOS e

moder at e) t hi Grbedimentse haweves| gret mtpmnhtedewéﬁr in the mxyAt isi flat, m@ted or
enbodi ment of gehetalBamuntcuivilimanki n 20 shown in Figures 1-3 of the

drawi ngs conprises a relatively thi ck, but conpressible and confornmabl e,

pri mary absorhﬁ@ﬁé ciffRA dtsorbéy Ghenftes 86! ol bd b sufablePlial 1 the/ prfked
San tary napk TROGHEIGR P gy Srob L U i e o, the

present i nventmember $0nare dfithe tsare tiengthh s Hobwever, itr isi quite possible Her thg qwimary

having the spasidrbént mithibe0 & be Morleh BiaR thesecbitiafl #46rBEH - member 60 and still
function effectively. Thus, the length of the primary ahso;bent member 40 can range up
to the lengths described herein for the secondary absorbent member 60. In
conventionally-sized embodiments, such as those intended for day time use, the primary
absorbent member 40 is preferably from about 2 to 35 cm-long, more preferably from
about 10 to 35 cm long, and most preferably from about.20.to 35 cm long. A particularly
preferred primary absorbent member 40 for use in such a day time embodiment has a
length of about 17 to 20 cm. The primary absorbent member 40 is preferably from about
0.5 to 5 cm wide at its base B, more preferably from about 0.5 to about 4 cm wide, and
most preferably from about 0.5 to about 3 cm wide. '
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2. Individual Conponents of “the Absorbent Articlée. FIG 2
shows the ingoessoess conponents of the main body portion 2pCoiuse7ese?
sanitary napkin 20 of the present invention,_ The main body portion 22 of

t he conpound sanitary napkin shown in Bne drawi ngs, as di scussed
above, basically conprises a pri mary absorbent nenber 40 and a
secondary absor bent r.60. . . e Pri Absor bent
Verber PNt Tl lensibhs of the reigyy shysorgnt mesghis K San'be ke 6 SERbipet
pri mary absor be#t a iyemgheef differeat ways. Ryeferably. beweven the)pyimandbsosbent member 40
Baptdh n 20 thatT hh&éﬁh@tﬂfﬁ&dié:@laﬁ@ﬁﬁﬁh%ﬁ %o 'm__'émdﬂﬁy'gdﬁb%mdgpdd
y the user. rimar rhen er. as,si de 4 and, en
edges 46 which ?e gt"ﬂ@?’r?%?lﬁ?ﬁ%?ﬁ}e %‘ng SPRPapyzans 'bftﬂé"ﬂ?el?egrgﬁf g%EeB ent
menber 40. The Preierably, thereoipmsaliof thevhright to lengih of theyprimary, absorbehisroernben #0 is

struct ure, suchpasveabsRuR ndabouesé.or f oam absorbent core) 50, and an
outer cover 52 superinposed on the foam absorbent core 50. (As used herein,

t he term "superi nposed”,ne | or juxtaposed, but not
necessarily in contact vm'thz'oraﬁl§ b “to.) As shown in FIG 2, the’
primary absorbent negber 40 has.a ver.tical centerline.V, se B,
having a wi dth B[ err1"® % °8ﬁ“§8é’>?mR“§°ér‘t‘?°EHﬁ°P§P@d%E‘i?§‘ehP%°‘{ P@Wﬁg‘wh‘!"‘d B,
havi ng a w dt h péreions to peemit Jiguid$ ter eadily penetrate throughlits dhitkness. cWhert the tsinritary
portion of the ki ' 145 1l l@m@ | t he
body- f aci ng sur?aégklelp%ooﬁq%%‘sé&é%ggeiveco X gég?%ggfggﬁé%ﬁ%ier, 6 @&Wﬂ"&

It has been fouRHfeh FRYFF P BEREPY| a5 7 Bl pomyiRTiAting 1o theseks 40
can af f ect skie as passibie: nThe: buteraenver 52 shawdd Girthehexhibingaar sprikettpinigh 400 aas
wel | tas the E}/efeﬂhéed tendeficy ¥b @évbet, ferthitng/ Suilg rdisc@?é%rt@ y oxﬁﬁﬁi@ﬂ%@ ﬂoBv
sani tary napkin_conprisin imary .~ abSorbent | er, avi ng a base,
3"t hat i o i o BRI S pot loving pith gm0 low back thicugh e Susk™>

cover 52 to the skin of the wearer.

A suitable outer cover 52 may be manufactured from a wide range of materials
such as woven and nonwoven materials; polymeric materials such as apertured formed
thermoplastic films, apertured plastic films, and hydroformed thermoplastic films;
porous foams; reticulated foams; reticulated thennop_!ﬁstic films; and thermoplastic
scrims. Suitable woven and nonwoven materials can be comprised of natural fibers (e.g.,
wood or cotton fibers), synthetic fibers (e.g., polymeric fibers such as polyester,
polypropylene, or polyethylene fibers); or from a combination of natural and synthetic
fibers. The outer cover 52 may be a unitary member or it may be comprised of two or
more elements joined together to form the outer coire;' 52 Further, any portion of the
materials comprising the outer cover 52 may be coated, laminated, treated or otherwise
manipulated to impart or enhance any desired characteristics such as strength, flexibility,
liquid perviousness, or if desired, imperviousness. -

A preferred outer cover 52 comprises an apertured formed film. Apertured
formed films are preferred for the outer cover 52 because they are generally pervious to
body exudates and if properly apertured, will reduce the likelihood of liquids passing
back through the film and rewetting the wearer's skin.  Accordingly, the surface of the
formed film which is in contact with the body remains dry, thereby reducing body
soiling and creating a more comfortable feel for the wearer. Further, if desired, formed
films can be easily manufactured with non-aperturcd pomons or regions that provide



primary absorbent nenber 40 intended to fit at |least partially within the
‘external female genitalia), A wll have increased effectiveness and
confort. (The "wi dth" at any given | ocation i S determ ned by neasuring
the | at eral wologhdogd'Sver se di mension at that |ocation. PORUS AL D
measurenents are taken generaldy parallel to the transverse centerline T.)
The. primary absorbent nmenber 40 is not |inkted to any particul ar shape or
wi dt h, so long as the base B has a width B[err] which is greate than the
apex A widih Aw As shown in FIG 2 in preferred enbodi ments of the
present invent ligwd impervious aeeas that pretyensrany diquiss fiem passing skerethrgugher Shitaple

triangul ar crogéimeé GilrhOite dbsefibedtin USS. Pat, NoURIBX133dishied to TliHhi:s&ﬁ 6€DeRmber! N
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50 conprising & Ahieedli éyJuly 3511984 8ld $1.S.iRaE Nof saessmgsmwnﬁrhoﬁr bhe

Core 50y colbilr s ORE Sppesiaty' pEl il 15U, By t SR sl B 'g&be |
oval , trapezoi Semprissa forged film descybed inone pr me:ew&@xe above patents andindrketedoon de

the primary absamhgn&mpmmow The VProfterd $aGEmble ICOMPBInGT 6f ChEAA, ORBNas
apex wi dth Aw. ..la lt:‘ The primary absorbent menber 40 is preferabl y
aI ong

roughly centere | ongi tudi.nal and transverse centerlines L
t he base Bis preferablyjomed w th, or

and T. At least a portlog I

in face-to-face com empbpdiment of ﬂ‘&mgmé‘tﬁef‘%ﬂﬁdﬂb‘f jng surface of at
secondary absoldas!ratpumrbﬁrthﬁﬁutex(dmreuibd Hydrophilic té help tredisfer gxadatetirough the
enconpasses i H{rfah? ur. to
anot her el errent“%xcaﬂ% X]. n Qﬁﬁy\ﬁﬂﬁ ?h?ée%gﬁ e o{"gger gf;Jd}’ngﬁ{i‘S ‘ﬂ,?s
confi gurations ;FL %9%1 IH°§YF’FH§P5°§UE ow off the.eptgr sover 3 @h@ftm

el ement by aff ﬂm’vmg intoeand [being absorteedry mﬂahsbrbml@tesme‘ﬂhebodgmmqmnﬁee wfhi ch

in turn a&ﬁoa&iba%ﬂsiéhntﬂa?na%h ProfHifié e ﬁ'u&:ﬁ'afs M'Ch

one elenent is | ra anot ﬁ? on

essentially pafP '%F’Pfes‘ﬁ{aﬁ'é? I"é’ﬁﬂ’ﬁf“‘ Finto the polymeric mmala g%ﬁﬁ("m@ %5’ of
any shape and mbahmsmbpdmmhwtamqwnm&ts iPat. Nos4,950;264 issaed to Osbomi ait h
Blerr] of the Rpagat, 1gvef erably, the apex A is shaped and sized to
confortably reside at |east partially within the external fenmale

genitalia. _Thus, awgm&mb%r%§ member 40 may comprise a wrapper for the absorbent
core 50, such as acquisition layer 58 shown in FIG. 2. The acquisition layer 58 may be a
separate component positioned between the outer cover 52 and the absorbent core 50, or
it may be an integral part of a composite outer cover. The acquisition layer 58 may serve
several functions including improving wicking of exudat_é's over and into the absorbent
core 50. By improving the wicking of exudates, the acquisition layer 58 provides a more
even distribution of the exudates throughout the absorbent core 50. The acquisition layer
58 may be comprised of several different materials including nONWoven or woven webs
of synthetic fibers including polyester, polypropylene, or polyethylene; natural fibers
including cotton or cellulose; blends of such fibers; o___r'_ any equivalent materials or
combinations of materials. Examples of sanitary napkins ‘having an acquisition layer are
more fully described in US. Pat. No. 4,950,264 issued to Osborn and U.S. Pat.
Application Serial No. 07/944,764, "Absorbent Article Having Fused Layers”, filed
October 7, 1992 in the names of Cree, et al. (PCT Publication No. WO 93/11725,
published June 23, 1993). In preferred embodiments, th‘é;-;‘acquisition layer 58 may be
joined to the outer cover 52. These components can be Jomed by any of the conventional
means for joining webs together, including, but not lumted to joining the outer cover 52



section in FIG 2, the apex Ais preferably at |east partially curved or
rounded for | nproved confort, or otherw se shaped to conformto the
wearer's body. O her enbodi nents, however, are contenpl ated wherein
t he apex A i syddsmbosspoi nted, or general |y non-curvil i peawsy?10607

The primary absorbent nenber 40-can be of sny suitable size. In the
preferred enbodi nrent shown, the pri mé y absorbent nenber 40 and the
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readi |y penetrate through its‘lrhE 85&&&&‘}{18& the sanitary
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The foam absorbent core (or absorbent foam component) 50 used in the sanitary
napkin 20 of the present invention acquires, absorbs, and contains body exudates. The
foam absorbent core 50 also maintains the shape of the priinary absorbent member 40 so
that the primary absorbent member 40 conforms to the shape of the wearer's body. Thus,
the absorbent core 50 is preferably capable of absorbing and containing body exudates,
and is compressible, conformable, resilient, and non-irritating to the wearer's skin.

The total absorbent capacity of the absorbent core 50 should be compatible with
the intended exudate loading for the primary absorbent member 40. The primary
absorbent component 40 preferably has a capacity equal to, and more preferably, greater
than at least the lower end of the range of capacities of t.he'_sanitary napkins described in
U.S. Patents 4,950,264 and 5,009,653 issued to Osborn. Tﬁe primary absorbent member
40 may, for example, have a total capacity of between about 20 - 60 grams of sterile
saline measured according to the procedure set out in U.S. Patent 5,009,653 issued to
Osborn. Further, the absorbent capacity of the absorbent core 50 may be varied to
accommodate wearers ranging in the expected amount of exudate fluid volume. For



napkin 20 is in use, the outer cover 52 is in close proximty to the skin

- of the user. The outer cover 52 is preferably as conpliant, soft
feeling, and non-irritating to the user's ski'n. as possi bl e. The outer
cover 52 s I ther exhibit good strikethrough and a permésAdesd
t endency t'rc:&?&ev\e , permtting-bodily discharges to rapi dll)'/ penQZtrate It and
flow toward the core 50, but not allowng such discharges to fl ow back
t hrough t he outer cover 52 to the skin of the wearer. A

sui tabl e outer cover 52 may be manufactured froma wide range of naterials
such as woven Hsaneeon different ahsorbentsapacity may be utibizedeforsanitary ng&@ms intended dort ur ed

f or med t hed4yftheBdeias chrnpdied witlp tHobd infeildedl 5 hilght dirhé 8%, orofof] sdnitaly dhsinsed
her oDt St1 ol o we B el s of B BAOBY ol gL by Gt e

t her nopl astic ;o a e l"astirc scrins.  SUI
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cotton fibers), synthetic fibers (e.g., polyneric fibers such as pol yester,
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outer cover 52savehat e primdre chbsdrberit madnsieby 40rwillt deforni undep aelatieety small forces
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dry, thereby r&egﬁinmy Bedibent merber! 407GHR R desiedd [eSlied TR 95 bk T eel

for the wearer. . Further, if desired, .forne 1] an be easi|yv.

manuf act ur ed mﬂrﬁ@g@%@} avia %’o‘?"ﬁ°6ﬂ§ 1o,the F%‘&P‘Hﬁggffﬁif’%mff’&ae infimate VO
98/ 00085 contact with the exposed genitalia of the female user. Infimate contact with the exposed

:D_CT/ _Ug9_7/ 10607 female genitaliat heh%s provide better translfgr of li uidf exudates from the Elﬁ':r into the .
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t o Thonpson onprieyehiorbent member 40. While the resilient characteristics of the absorbent core

50 allow for improved fit, they must be balanced against the need for the product to be
both soft and comfortable for the wearer.

The foam absorbent core 50 of the embodiment shown in the drawings comprises
two main portions, an acquisition/fit portion 54 and a storage portion 56. The
acquisition/fit portion 54 is the portion of the absorbent core 50 that is particularly suited
for providing the absorbent core 50 with the ability to fit in close contact with and
conform to the contours of the wearer's bady, and to acqmre and absorb bodily exudates
from the wearer's body immediately upon discharge - therefrom The acquisition/fit
portion 54 preferably also provides the absorbent coxfé 50 with the desired resilient
characteristics. The acquisition/fit portion 54 comprises a hydrophilic, flexible, nonienic
polymeric foam structure of interconnected open cells whlch is capable of absorbing
blood and blood-based liquids. The foam structure forming the acquisition/fit portion 54
has a first width and the cells within the foam structure are of a size within a first range
of values (or first average cell diameter or "cell size").



30, 1975; U.S. Pat. No. 4,324,246, issued to Mullane, et al. on April 13,
'1982; U.S. Pat. No. 4,342,314, issued to Radel, et al. on August 3,
1982; U.S. Pat No. 4,463,045, issued to Ahr,~ et al. on July 31, 1984;

and U. S. Pat ywh9so0085006, 394, issued to Baird on April 9, rCTEHibe0TONE
especially preferred outer cover 52 for the 7pr| mary absorbent nenber 40
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mar ket ed on sanltary napki ns by The Procter & Ganble Conpany of
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Exanpl es of sanpértioy seapki ns having an acquisition layer are nor e
fully described in U S Pat. No. 4,950,264 issued to CGsbomand U.S. Pat.
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No. WD 93/ 11725BoRon 56. ﬁb aly Erefeebamborimets ﬁerfompmﬁ%@h%ﬁﬁm&

t he acqui si ti on50 agecof S&nmgld lnempresslbqnyl thatdatt least aepotticneof the \primany absbrhente

conponents can Rambal AP WilP Yit kot "4 il ﬂx@ ?]etw SERONE wedfer iﬂbm ng

webs together, | o N Citdir Setbrmilsy th pofie s 1aBia' Diafora o 'hat the pRimay Sbsorbeat
member 40 will be molded by the wearer's labia majora and conform to the shape thereof
in the front portion of the sanitary napkin 20, and substannally fill the gluteal groove (or
crevice between the wearer's buttocks) in the rear. In order to do this, the absorbent core
50 can be provided with a fairly high amount of bulk. However, due to the
compressibility and conformability of the foam material, even though it is bulky, it is
very comfortable for the wearer.

The primary absorbent member 40 may, for- example, have a volume of at least
about 15 cm3, preferably at least about 20 cm3, and most preferably at least about 30
cm3. The primary absorbent member 40 preferably has the specified volume(s) when in
a compressed condition under the forces similar to those;_encountered during wear (and,
of course, also in an uncompressed condition). The Vol_ume of the primary absorbent
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54 and storage portion 56 can comprise different types of foam. Preferably, the
acquisition/fit portion 54 and the storage portion 56 comprise the same basic type of
foam composition. In addition, the acquisition/fit portion 54 and the storage portion 56
can either comprise different portions of a single unitary piece of foam (that is, they can
form an integral absorbent core or absorbent component), or they can comprise separate
components (or pieces) of foam. When the acquisition/fit portion 54 and the storage
portion 56 comprise separate components, the acquisition/fit portion 54 and the storage
portion 56 may be referred to as an acquisition/fit component 54 and a storage
component 56, respectively.

The foams used in the absorbent structure of the present invention are open-celled
polymeric foams. For purposes of the present invention, a foam material is “open-
celled" if at Jeast 80% of the cells in the foam structure that are at least 1 um size are in
liquid communication with at least one adjacent cell. The foams used in the foam
absorbent core 50 of the present invention preferably have a number average cell size of



saline neasured according to the procedure set out in U S. Patent 5,009, 653
issued to  Osborn. Further, the absorbent capacity of the absorbent core
50 may be varied to acconmodat e wearers rangi ng-i‘n the expected anmount of
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napki ns i ntended for day tinme use as conpared with those intended for
night time use,_ or for sanitary napkin i ntended for use by teenage
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oy 1 polyBieriFiSR amonamet-toueiaig il Bhase i, SSrgouds, lbtvely monomer-free
water-phase droplets, will frequently be substantially spherical in shape. The size or

"diameter" of such spherical cells is a commonly used parameter for characterizing
foams in general. Since cells in a given sample of polyméric foam will not necessarily
be of approximately the same size, an average cell size, i.c., number average cell
diameter, will often be specified.

The cell size of the foam comprising the acquisition/fit portion 54 is preferably
greater than that of the foam comprising the storage portion 56. Preferably, the cell size
of the acquisition/fit portion 54 (expressed in terms of number average cell diameter or
mean cell diameter) ranges between about 100-130 mxcrons and the cell size of the
storage portion 56 preferably ranges between about 35-60 microns. The larger cell size
provides the acquisition/fit portion 54 with the ability to acqmre biood-based liquids at a
higher rate by allowing red blood cells, debris, and other liquids to be taken into the
acquisition/fit portion 54. The difference in cell size between the acquisition/fit portion
54 and the storage portion 56 establishes a capillary gradlent from the acquisition/fit
portion 54 to the storage portion 56. This will cause liquids to move from the
acquisition/fit portion 54 into the storage portion 56. The movement of liquids out of the
acquisition/fit portion 54 will drain the acqmsxtlon/ﬂt po___mon 54 to make room in the



acquisition/fit portion 54 is the portion of the absorbent core 50 that is
- particularly suited for providing the absorbent core 50 with the
ability to fit in close contact with and conformto the contours of

t he wear er and to acquire and absorb bodily exudgiga; fromthe
wearer's b&?ﬂ/%dl ately upon discharge therefrom The acqwsgllntofoc-)’n/fit
portion 54 preferably al so provides the agsorbent core 50 with the desired
resilient characteristics. The acquisition/fit portion 54 conprises a
hydrophilic, flexible, nonionic - pol yneric foam structure of
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need not be in as close contact with the wearer’s body as the
acquisition/fit portion 54. The acquisition/fit portion 54 preferably
has softer nechani cal properties which may be achi eved by virtue of a
| ower Tg, higher WO ratio, |lower cross-linker levels, or a conbination of
such properties acconpani ed by a coarser cellular mcrostructure as
conpared with the storage portion 56.




Preferably, the acquisition/fit portion 54 is narrower in width than the
‘st orage portion 56. In especially preferred enbodi nents, the conponents
of the absorbent core 50 are of a size and conpressibility that at
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her ei n. pebmary-}l'hggs)verall primary absorbent nenber 40 for
enbodi ments |i ke that shown in the drawi ngs, preferably ranges in
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absor bent rrenber bsorption becomw limiting, as well as increasing the likelihood that insoluble
components within the liquid can no longer pass readily from one cell to another.
Accordingly, the surface area of the foam needs to be selected within a particular range
to balance these competing factors. Polymeric foams that are useful in the foam
absorbent core of the present invention are those that have a capillary specific surface
area in the range of from about 0.0080 to about 0.040 m2/cc. Typically, the capillary
specific surface area is in the range from about 0.010 to about 0.030 m2/cc, preferably
from about 0.012 to about 0.026 m2/cc.

Q

The upper acquisition/fit portion 54 (facing the body of the wearer) preferably
has a lower capillary specific surface area than the Lé_.tprgg_e portion 56. For example, the
acquisition/fit portion 54 may have a CSSA of from about 0.012 to about 0.020 m2/cc.
The storage portion 56 may have a capillary suctioﬂ "'s'pe'c:iﬁc surface area, for example, of
from about 0.020 to about 0.026 m2/cc. In this way, the storage portion 56 will have a

~ higher capillary pressure, allowing it to drain hqmds from the upper acquisition/fit

portion 54, thus keeping the body of the wearer relauvely free from contact with liquids.



enbodi ments |ike that shown in the drawings preferably ranges in width from
*about 5 mmto about 50 to 60 nm Preferably, the prinmary absorbent
menber 40 is about 25-30 -°° mmw de at the basé*and tapers to |less than

about 3/8 inch (about 9.5 mm), and nore preferably i nch
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about 30 to alhboauenlafbﬁut[d)%]and abdkh85%e| The storagel portion (56t does inat heedapde-asel | ed
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storage portion 56 reduces any tendency for liquids to be- "gqueezed" out of the storage
portion. The acquisition/fit portion 54 may, for example, have a resistance to
compression of between about 60% to about 85%, and more preferably between about
65% to about 75%. The storage portion 56 may, in suc_h_a._ case, have a resistance to-
compression of between about 5% to about 50%, and more preferably between about
10% to about 35%.

The foams used in the absorbent structure are preferably also resilient so that they
do not permanently collapse after compression. This will ensure that the foams are able
to continue to absorb bodily exudates after compression. The resilient characteristics of
the foams also ensures that the primary absorbent component will be capable of
continuing to conform to and fill the space between the wearer‘s labia and gluteal groove
after initial compression and after changw in the conﬁguranon of these parts of the
wearer's body caused by body movements. Preferably, the foams used in the absorbent
structure will return to at least about 70% of their uncompressed height, more preferably
at least about 80%, and most preferably at least about 90% after the removal of the
compressive forces.
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capillary gradient fromthe acquisition/fit portion 54 to the storage
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T & 1’?@
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make room i n t hgrovide the preferred body fitting shape of the primary absorbent member 40. In one

preferred embodiment, as shown in FIG. 2, the foam pieces are in the shape of elongated
parallelepipeds. In this embodiment, the acquisition/fit portion 54 and storage portion 56
comprise separate components comprising rectangular strips of foam that have a
rectangular cross-section. The strip of foam forming the acquisition/fit portion 54
preferably measures about 0.5 cm in héight by about 8 - 10 inches (about 20 - 25.4 cm),
preferably about 9 or 10 inches (about 23 - 25.4 cm) in length, and about 0.25 inches
(about 0.64 cm) in width. The foam comprising the acquisition/fit portion 54 preferably
has a cell size in the range of between about 100 microns to about 130 microns, a
capillary specific surface area of about 0.014 to about 0.020 m2/cc, and a resistance to
compression of about 60% to about 85%.
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acquisition/fit portion 54-for subsequent |oadingof liquids. In addition,
the capilla gradient will also ensure that |iquids ,! gn
transporte (i/ storage portion 56 wll remain i.nP&E sflg{r“de

portion 54, and will not tend to go backaap into the acquisition/fit
portion 54. The storage portion 56 devel ops higher capillary pressure, but
will generally accept menstrual liquids at a slower rate than the
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characteristics inmportant to rans rtlng
bl ood- based I’Fc{ﬁ‘? &?s‘mcetoégﬁ’ipﬁsﬂ?ﬂﬂg%@ﬂﬁ it abqpt Ce area” is a measure of

the test-1iquid-accessible surface area of
_ The strips of foam comprising the acquisition/fit portion 54 and the storage

portion 56 may be secured in the stacked arrangement shown in the drawings in any
suitable manner. Preferably, the strips of foam are wrapped by a nonwoven web wrapper
or acquisition layer 58 to retain the integrity of the stacked structure. A preferred
nonwoven material for this purpose is an 18 g/ydz_. (21.5g/m?) spunbonded
polypropylene nonwoven material known as CELESTRA available from Fiberweb,
North America of Simpsonville, SC, which is then embossed:with the pattern described
in U.S. Patent 4,781,710 issued to Megison, et al. on November 1, 1988 known as P9.
The wrapper 58 may, but need not be, secured to the stn'ps"f_ f foam. Preferably, the
wrapper 58 is simply wrapped around the foam and secured: to itself, and is not secured
to the strips of foam.

b. Preparation of the Polymeric Fm . for the Absorbent Core

The process for preparing the polymeric foam for the 'z-\bsorbent core is important
to ensuring that the foam absorbs blood and blood-based hqmds, and has the desired
characteristics for use in the acquisition/fit portion 54 and the storage portion 56. Foam
preparation involves the steps of: 1) forming a specific type of stable high internal phase
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The monomer component of the oil phase comprises: (i) from about 45 to about
70% by weight of at least one substantially water-insql'__'u__ble monofunctional monomer
capable of forming an atactic amorphous polymer having a Tg of about 35°C or lower;
(ii) from about 10 to about 40% by weight of at least oné substantially water-insoluble
monofunctional comonomer capable of imparting toughness about equivalent to that
provided by styrene; (iii) from about § to about 25% by ‘weight of a first substantjally
water-insoluble, polyfunctional crosslinking agent selected from divinyl benzenes,
triviny]l benzenes, divinyl toluenes, divinyl xylenes, __dwmyl naphthalenes divinyi
alkylbenzenes, divinyl phenanthrenes, divinyl biphen‘ylé, divinyl diphenylmethanes,
divinyl benzyls, diviny! phenylethers, divinyl dxphenylsulﬁdes divinyl furans, divinyl
sulfide, divinyl sulfone, and mixtures thereof; and (iv) from 0 to about 15% by weight of
a second substantially water-insoluble, polyfunctional crosslmkmg agent selected from
polyfunctional acrylates, methacrylates, acrylamides, : "'e'thacrylamudes, and mixtures
thereof. The percentages shown as range for crosslir and monomers above are
expressed on a 100% basis. For example, if a crosslinké_;ﬁ is provided as a 50% mixture




encount ered when such absorbent foans are engaged in the absorption and
‘retention of | i quids. The resistance to conpression deflection (or
"RTCD') exhibited by the - polyneric foanms used i'n the present invention
can be quantified by determ ning the anount of strai ge of
unconpress@ﬂommﬂﬂﬁ) produced-in a sanple of saturated qﬁﬁ%ﬁﬂﬁi&fd under
a certain pressure for a specified periodef tine. The method for

carrying out this particular type of test is described in the TEST METHODS
section of U.S. Patent 5,387,207, issued to Dyer, et al. Foans useful
as absor bent nrihsiothef 66mpound Cthé @afeéu@e WBED Gt Farke € abdve Tefehtb G0%CohdI t A

RTCD such that &P&m {]‘%Mt%&ﬁé#% 0.74 psii (5.1 kPa) at 31C after

15 m nutes pro‘auces a rarn o p1 calﬁsy from about 5to about 85%

conpressi on of the, foam structure. acq jsition/fit portion
54 can be nore easﬂ{’ E‘B’rsﬂ?l“e"é’gtht"é“(’fHEt°‘l phase E%Pn {02 gy eqylsifier

conpr essi on ( duaving ghbnst abEB0%,) byt Walght émpulsifyigcrenponedts sedectdd frokh idiglywierol
al | ow the acquo%btgxﬁ%mrtemnﬂﬁt %} Jcﬁﬁ%égcérut mérhe of flachkd ! e
no

space between wear.er'.s ab| ut eal oove. 'S e

that the acqwcslﬁt(\:lﬁn {acidsy diglyperslymo gt sthers gk bapched Hel re2e aleobols, api a
if it has a rdaglmemiaaonoahpmnpreﬂm ofi lnedr| exshtutited! qu-02§ alcohol3g digiyeeroibout

40% and about
corr(;)r essi bl e SI nce | un %ﬂr@@d é?%.é?‘? {’igﬁﬁnlt'gn nglhmia% not
in as close mPﬁ efl (C(36:C Mtfé“h?‘ij#e

resi stance to ambmmwsﬂmmbr (i ¢he combnmnomgmmwtenmlsxﬁeﬁ hawingatdeast20% by
tendency for Iyefitk @8 deSe BRulsiFH h?% tarl@fceﬁﬁ?s&toﬁ& & EmulsifieRO" PrefRfted ThE

?8%?222!82’2%@&%' ARG sl o ammosun st shdhe o YAl wecr

about 65 Yodimethyl caimaifiii. nidtiey] shivridege Wﬂmntthesa oﬁﬁon:hyecondms unhlsxﬁesme
have a resi st aeQicliGn eﬁﬁﬁﬂi@ﬁé&h eht| tbﬁtt%i@d?l %eﬁﬁ%owct@ and
T

nore preferably betwe ou i e foans
used in the aﬁéo’f’ E?{fPé”ﬁ‘P"é‘#? ?°e Btl 4aI so resilient so that they
do not permanently coI | apse after conpression. This will ensure that the
foans are able The Watehin-oil emylgion isgseferably dormpd @tz tempesstuse pkabowtIORE 65 si on.
The resilient Mafmdesrmsihmnizing metMvﬁoﬂr&mphmmmemhmemﬁlﬂon
primary absor Bt m@,gﬁe apabl e of continuing to conformto
and fill the spac vve n the vvearer s |l abia and gl uteal groove after

initial corrpressm d af s i.n the COfI tion. of thesge arts
of the wear er' E“'b‘g éffs%ﬁ"a/‘gﬁgcﬁ”%ﬁ? gngzg[ &?"éﬁ’ﬁ {pvolyg the e,
used in the abganbanzorasttamn@mcmsuchmslalmunmlﬂ t%immbmuiorﬁbmnm of
their uncormressgaﬂrdw ;ﬂhbma%%@eﬁéﬁra.blmranmeaﬁmbe%s&sﬁambtfo%ﬁ%s@w nost
preferably at SRk t a out % af.ter the refm)}{ E{WE compressive

emu continuous process for onmng a is described in greater

f or ces.
detail in U.S. Patent 5,149,720 issued to DesMarais, et al.

The monomer component is then polymerized in the oil phase of the water-in-oil
emulsion to form a polymeric foam material. The HIPE formed will generally be
collected or poured iito a suitable reaction vessel, contamer ‘or region to be polymerized
or cured. In one ex_pbodxment the reaction vessel comiprises a tub constructed of
polyethylene from wh:ch the eventually polymerized/ct ‘solid foam material can be
easily removed for further processing after polymexizati_o@’ __ nrmg has been carried out to
the extent desired. It is usually preferred that the temperature at which the HIPE is
poured into the vessel be approximately the same as'the polymerization/curing

. temperature.
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Anot her inportant property"- “6f absorbent foans used“in the present invention
S t hei rwdﬁmpsorbent capacity. For absorbent nenbergchgsiHbser N

cat aneni al products, free absorbent capacity is the total anount of
test liquid (i.e., synthetic urine) that a Qi ven foam sanple w |l
absorb at equilibriuminto its cellular structure per unit mass of solid
material in the sanple. The foans that are especially useful as absorbent
members in cat amuitable priymerizationfeuring conditioss  wilbtvary rdepending fupee the
absor bent capacmbxwmef land bﬂxexanakeup abeherdileant weatdp phisey oDthe elmalsiona(espetialBthi N

the present inv ed
in the TEST ME ;&2“‘%&%@%@“ Sehgys f&?ﬁrﬂ’eﬂﬁﬁg“ '9“%9"33{;@
al. To be esped¥ r&‘l‘#’?‘% Y"EY“’a%“ Frizationiensing censlitions pall-inyp ﬂkﬂ“&m’@gs
t he f oans ubeHIPBattelevated \abnteabauzssowrdiabauesamtrsee absor bent
capacity of from about 20 to about 125 g/ g, preferabl y fromabout 25 to

about 60 g/g, and mp§tpqniRf %ﬁphﬂe@l?)‘ﬂbﬁ-ceﬂed ﬁ% /f&m @Lli}ﬁtdb&utég Bferper

gram of dry foa It sho I ang_can
have different ﬂm@%“ﬂt' a@@?’?ﬁ‘gﬁsgt"ﬂf“f‘%rent

tinmes prior to mmhekﬁﬂé&%hmmmmmﬂlmdmpmpmtﬁﬂmbmsd
Storage, eto. . HM et Yhat, R (hiriBfad dplehud BIMIGCLE LSt DRNERN .
the ranges set emulsi Br P‘?#TBH@V’@%@E n jnifiater, hég?-!‘?‘ggt’ rM‘Hr”@ Tior jtp
they are st or edfuither grocessingend ust ofithbe foam. Thisypohmndmgﬂﬂg’Efdmwwmﬂpahotoans
Cinder g0 physi copoauio s thesbiik fo, MHGRF of bolistend HIPETER Wl Dlhoef 16 bdess 2 €1
specifi ed hereg‘*"f'@ q’g? 3?@%‘5?81’“& g\‘i rs?gs'éﬂa’FﬁFsg’rﬁF%ﬁ‘i"t@Fm?cs
at | east sone ;fmforusexmmmhs/mmmm&mwmmcmb@m

bl ood- basefl I:c \ddet@cnhemmmﬁh e«t)ffrom aboutﬁls%aeoxﬁ{w\fﬁn,%}@feﬁ{ﬁfﬁ:%gd
arrangenent o | i 0 ~__stor ortion

In FIG 2, the i’S‘ﬁéa‘%gE‘B@m gé “E’F%Pﬁ °i”9'° fs&ge@e‘]’qu&mmt
provi de t he prénmemdumﬁMﬂqudr@dbhézpe"WBme fmhrmml&btmhm omtiise r
40. In one dﬁﬁ@ﬁ@r\ﬁﬁﬂn@@ﬂﬁﬂd‘s’ﬁm requithitlyp B&VeR] icompreeSsingZand! Washin@odieps] €65S
are in the Shaq&, 05 e %n%gt goar al I el epi peds. 1n this enbodi ment, the
acquisition/fit port° é"?eofage portion 56 = - conprise separate
conmponent s conpri si rect ar st s of fo that ave

rect angul ar cross-sggﬂ‘?%‘ﬁg ﬂ{dﬁgp?lﬁ'é‘ﬁﬁ"f "E sﬁtﬁatﬂré’?hFW?ﬁWt
portion 54 apd dfiearwished ttehmnrdre lnmwfresxdilabdecmlm Ig$st thiny abdup 206. 8 The 10

nches (about 2o by he el AR R0 oSl y i cte (BRY 22
- 25.4 | t heés h.
The foa?nmcolrrgr |P§\Qﬁbla'flﬁ§n ﬁo:/ﬁq /H“:"{‘Jg‘ﬁ » thegs hy tﬁ% lly “t? ‘i\

cell size in t higringrigitiabffotneetion cof sizo HIPEO® minimizes theo tﬂklem:w ﬁBGnmomms a
comonomers, and crosslinkers that are pnmanly oil soluble to also dissolve in the water
phase. However, after polymerization of the HIPE, ‘the presence of these salts is
unnecessary and can adversely affect the ability of the foam 1o absorb blood and blood-
based liquids such as:menses, especially as the concen n of these salts in the foam
increases. Accordmgly, it desirable to reduce the level of these hydratable salts in the
foam during this washing step. After washing, the. foa of the present invention have
less than about 2% of such residual hydratable salts. Preferably, the foams of the present
invention have less than about 0.5% of such residual 'salts more preferably between
about 0.01% and about 0.15%, and most preferably” bet‘)\ieen about 0.03% and about
0.12% as calcium chloride by weight of the dry foam.




capillary specific surface area of about 0.014 to about 0.020 nR/cc, and a

‘resistance to conpr essi on of about 60%to about 85% WO

98/ 00085 S

PCT/ US97/ 1

The storage pé‘r‘W%’n 56 conprises a separate conponent corrlf)q’gs%ﬁléo%"ne or
nor e rectangul ar strips of foamthat 2 so have a rectangul ar
cross-section. Preferably, the storage portion 56 conprises two or
three strips of foam In the preferred enbodi nent shown in FIG 2, the

storage portion 56Theowasledefoatohise ehenenéatstiy withr ars teffeqtive Odmade o d Mibitable
strips of foagf re,gmalgg Emac&hp”lﬁ@n‘é hPBgﬁfé PASLE Xmﬂﬁnfﬁf&s,fh%b pan O °

cmin height 0 | nc es and

are preferabl mgé‘( is ge Walg'd‘ W“Xt"ﬂq’?ﬂym‘r@
st orage porti éanmb@illdersefil aslabsmbmtssi’amhiocb@lgtbﬂnodeuasddhqmds snch@amedstﬁrme in

| engt h fromtnfdrgmﬁaﬁgmab@éwhﬁw@oé&gy aﬂﬁ?t@é{g aﬁ%%%la?c?mghe

storage porti er ab ha@ ? hs n})ou I'nc ou
aﬁ&@m&'& $He megicrfeam surasg: S

Enmde]; IO;/i tngest shomid hwnbnabnutandnomnhtatmg to(xabmntmein%egn‘l'hé ;ﬁ-fat:thﬂs slsoutd wSt

strip. The th t S r have
the Same conpg(gﬁllég{]&%gﬁan mlé"l{e{?rwawchtn ser? PR %‘%‘9‘?1““?%"& “ﬁ‘g""%{‘%aa'ﬁ“y“
however, pr op&tiFPBcIatlres negr amipnh ior £ass, eI dpcomemtiop during, makisg PrRsRSSng up
the storage A papmulatlyrpréﬁudaaurfamntas PEGOSPERSEmMsomaplSté;ﬁmCham fic
surface area ggh, NI@AYRA! 11§ En EBoxylate 6F1a i&@hﬂu@fvﬂ!iﬁﬁ& ﬂ{ gihﬁ:gguﬁﬂsth the
storage portign 56 The ?o LI Si,N rage i on

preferably hagnea eF’r‘?fyt‘ﬂ’B‘ d‘g ‘B&Qﬁe’%i‘ﬂ%%&s mcrons to

about 60 m crons, capl |1 ary specific surface area of between about 0.020

to about 0.026 The{ ydrgphifizing surfactans cam be dissolvedngrrdispsiserhinod hydvophilizigg t o
about 35% solution that isT&@splied fid Mise PAPE Jodih GRARNe! Sinthid Bnfs IHyEbPHIRM | t

portion 54 an St t ecur.ed in t Ked

ar r angenent sﬂg}agﬁ'l'n c?'h a%s\?vf"ﬁgﬁ {hg X-gg BT RiRoMpts W‘%‘ftj@?‘&‘bl Y,
the strips of rendeingathe W"@ﬁﬁe@‘eﬂ’? é“h%%‘hénhmhﬂhcam%rmmout Substantiallysi t i on
| ayer 58 to rimpmiringthe desired flexibilityoind: dompréssiol deflewiion! chathicRristits PF @lefoatd

nonwoven mat e .
spunbonded Fie ainfefn%ﬂhp nﬂéwr]a%mg% hﬁgﬁ"éﬁl‘%ﬁ%‘&#‘& @%g%%ygﬁ abl e
from Fi ber webexhi bits” ‘Feﬁ%ﬂ?ﬂriea" Hwettabiliyona |preferredcfoamsi the hydrenbélizing
enmbossed wi t hsurfactaptis ineorporhtesicuctbthat residudl amouiis of th sufacthn? that réth@ini isi heed t O
Megi son, et afoamQimbiadSRd §pichily OB rdt3e WarPabobt26.1% to about 5%, preferably from

about 0.2% to about 1%, by weight of the foam.

The washed foam is then dewatered to a moisture content of about 40% or less.
Dewatering can be achieved by compressing the foam (preferably in the z-direction) to
squeeze out residual water, by subjecting the foam and the water therein to temperatures
of from about 60° to about 200°C, or to microwave u'eatm_'qp'_t-, by vacuum dewatering or
by a combination of compression and thermal drying/niiéibwavelvacuum dewatering
techniques. The dewatering step will generally be carried. out until the HIPE foam is
ready for use and is as dry as practicable. Frequently such compressxon dewatered foams
will have a water (moisture) content of from about 50 t0.about 500%, more preferably
from about 50 to about 200%, by weight on a dry we:ght ‘basis. Subsequently, the
compressed foams can be thermally dried to a moisture contem of about 40% or less,
preferably in the range of from about 5 to about 15%, on a dry weight basis.



The wrapper 58 may, but need not be, secured to the strips of foam
Preferably, the wr apper 58 is sinply wapped around the foam and
secured to itself, and is not secured to the strips of foam

b. Preparati é)&nn&she Pol ynmeric Foam for the Absorbent Cor

The process Fvg'?gprepari ng the polyneric foamfor the absorggﬁfus?:’cf)lr"gmi S
| mport ant to ensuring that the foam absggbs bl ood and bl ood- based
| i qui ds, and has the desired characteristics for use in the

acquisition/fit portion 54 and the storage portion '56. Foam ~preparation
invol ves the steps OfAfief thel RIPE fofmaha$ BesH ddvhatdrdd®t @b bt shRb® il VaHbub Phtnal

Eg.la./s 889 2/ 1060 7V\Dl'h9¢§é 891835’ patterns that conform to the shape of the-:"féatamenial prodygt in which the

wat er - i n-oi | emusligedfoatds usedl mEn dhaarbeng membet. at i vel y smal | ampunt of an oi |
phase and a relatively greater anount of a water phase; 2)

]Lool ymeri zi ng{ pgr i ng  tThé préphratibe of the foas suitabletJmiIQ{se___q@msH hﬁs@fb‘éntsil&iikl_étﬂfeché or
ormng a soli n-fil.le . i m.str ur, es icing O
o her w'se ot 1 R dRRHLEFY st d AR WA .. Pt AwRicior S
sliced or cYo-f08&42.487 f%@@sﬁ%«%i@w@"mm From High Hetemal Phase
etS|oecit ally z ?et rEifilsloeUseful as @wrmmefmb&@%mat&{i@mfm"mwﬁm farteF Dyer
structure; re meri c foam structure w a

g Lo/

hydr ophi | i zi ng S0l Surfactant and salt; and thereafter dewatering
this polyneric foam structure. Example 1. HIPE®PridatafibnSt€P is formng a
specific type of stable high i ntermt er-rn-oil emul si on (or
HI PE) having a rel at Anahyeonsiphase 3 iprapaied obntaining tHe iﬁg“r‘adilmtaﬂtdwaiﬁ ?‘h\ﬂé l.\d/ﬂ!?d
greater anount @Sﬁﬁgﬁﬁﬁmﬁ %@{e&g - ’ sion is forne rom
an oil phase L nd a er pﬁ g%@ﬁ e Ol Fﬁagﬁggga@fg?rbri ses from about 85
to about 98% by wei ght of a Table mnqmspmpg@p&si@aqum_ about 2 to about
15% by wei ght of anfemurstTTer CqIPONENt. TN TTO[TOMET TUIPOTTEM i S
capabl e of form ng copol Water havind a Tg 756 L abput 50[err]C of | ower.

The "Tg" of a copolyner is its gll ass [transition tenpprature. The
enul si fi er conponent_iPotassinm Pewsulfate ¢ o oj | 3RBse andlis sPiSULI e for

formng a stable -1 Qs Ol emlsion,2 The watef pha& onpri $es an
aqueous sol ution comtarB d g ight of a

wat er - sol ubl e el ectrol yte. The vol une to wei ght

Table 2. "Oil Phase” Composition for HIPE.

2-ethylhexyl acrylate 3,000 ¢ B 50%
styrene 600g : 10%
diviny! benzene* 2,400 g | 40%
diglycerol monooleate 360 g L 6%**
Tinuvin 765 30g 0.5%**

* Divinyl benzene in this table is a special blend compnsmg 61% ethyl styrene and 39%
divinyl benzene, unless otherwise specified. |

** Addition level of emulsifier and other adjuvants to the «oil phase are "add-on"
percentages; monomer composition sums to 100%. The6% of emulsifier is actually 6
parts per 106 parts. o

In Table 2, Tinuvin 765 is bis(1,2,2,5,5-pentamethylpiperidinyl)sebacate, a
product of Ciba-Geigy Corp. This diglycerol monooleate emulsifier is prepared

SUBSTITUTE SHEET (RULE 25)



ratio of water phase to oil phase is in the range of fromabout 20:1 to

» about 125: 1. The nononer conponent of. the oil phase conprises:
(i) fromabout 45 to about™ - 70% by wei ght of “4t™ | east one substantially
wat er - i nsol ubl e nmpnof uncti onal nononer capabl e of foﬁ-@r}i‘yﬂg tactic
anor phous PP having a Tg-of about 35[err]C or Iowver, 7?“}7“? from
about 10 to about 40% by wei ght of at |eggt one substantlal |y

wat er - i nsol ubl e monof uncti onal cormonomer capabl e of inparting toughness
about equivalent to that provi ded by styrene; (iii) fromabout 5 to
about 25% by foltowing thé gendrilr procedufesion Hrépatiby polygly¢dbleéstérd desoribbe in U.S,

pol yfunction g%ﬁg f di vi nyl benzenes,
trivinyl ben?lénéehg?%g?% n;[/l} ‘t Qﬁﬂ%seug&% I VI w)?% enes, divinyl napht hal enes

di vi nyl al kyl di v p enanthre d|V|n en

di vi nyl di phenyl m?f tatios tld'?‘% ofyR s&?%;)\?i“ﬁyf” %‘ﬁ@ﬁ’fﬁéﬁ%@é" a
di vi nyl di phedyphmiel zfuxmgsappatams,rdebcﬂbsdammorddcmh;d U.S. Patent 5,38%207dDyemat!
sul f one, and f nda. t of
a second subs antw%esﬁﬁ?gf-llgggo ug#%ﬁnﬁté?ﬂ]iﬂ cdtilttfalﬁqjkJ g‘}gﬁWﬁpn’tggent
selected fro ynanncdglx%//ng a"&t‘?‘?‘fg’f g?“‘x‘rfgt Riadppelisrs in miging eviipderss
met hacryl am dﬁxcPﬂiﬁwom&usmedmmhusdfwﬁdlmmmﬁmmmmtﬁa?mnge
for crosslinkgs emf}midmeemm sta&v(@o & high wﬁxrar&mdm%a Mwm@ 5 OFor

Ie;&_la_/rrBISS? / |1];)6?P}3CSE'8 w Lc: r}s ?ortat{n% neath 313 exit nozzles otA) the n)l(igulflrgechamber Theripsert is 5 085

wi t h anot her indpdem) in dimmeterat dte baseged 45 dn (12 cni)mdlamgesataismpeamﬁhéﬂs to
50% of the in (1294 4ah) ﬁgﬁunnafvessaafs 181 GBbut 0.5 linthes Hofmthe top and

The enul si on yr;ge(a)nent Q the oi J Fh% ri seS' a pri mary enul sifier

havi ng at . nts selected from
di gl ycerol m)noesters of i near unsaturat ed Clerr]-Cerr] fatty aci ds,

di gl ycerol nonoesil@ble Josummerizen the conditions updey wifichr ¢ach HHPE strearh dvps made
g! g: ycer o: rrmmfglwmhetemtpfdpmss of thé Foafts pfsiiubddefron) thiekeHIPE streArffollowing

i cero I r
al go%ol S, dr&maéro ﬁtﬁﬁas@%,m MM%B‘?‘;‘%@#’?%%’S&%‘B%MW
Clerr]-Clerr]P g is §’6‘E°B| ?‘Hﬁ“\'ﬂ}ﬁ lye 80 (dswatererd; foogive foams, 5 smm, thick d
d err] - { er r | Dévertdring xomprises yassing the siicedosteéts of foain bvarfodnexic@%ﬁvﬁa@uﬁrat ty
aci ds, . aiflafihifd HipRub 6;(% terdfiddidté késactﬁﬁ aag BB 0/5%

emul sifier Vi n t |ng .
component s a f a.zﬂ‘?@c ye‘iﬂﬂ“ﬂ’\l\ﬁé de. N"%‘T'@F 'ea*mp '01 tle foum is
dried thermally.

Table 3. Preparative Conditions and Properties of Foams A and B.

Property FoamA | ' FoamB
Water:Oil Ratio 43 | = 37
Mixer RPM 400 600
Pour Temperature 66°C . 66°C
Tg 28°C | & 28cC
RTCD 60% 1 o 20%
Free Absorbent 40 g/g | 7 359
Capacity |
Density* 0.022g/cc | 0.026glc
Mean Cell Diameter 120 pm " 50 um
Portion in Product | Acquisition/Fit 54 | . ‘Storage 52



secondary enul sifiers are ditallow di methyl amoni um net hyl sulfate and

ditall ow di met hyl ammoni um et hyl chloride. Wen these optiona
secondary emulsifiers are " included in the entlsifier conponent, it is
typically |n rati o of prlnary to secondary e f from
about 50:1 to g@@h@ﬂi The water-in-oil ”E#@héh@&m?
preferably forned at a tenperature of about3t50[err]C or hi gher under

| ow shear m xing. The individual conponents used to formthe emul sion

are described in greater detail bel ow. Enmul sion of the oil and

wat er phase conbPensity imthig and afl, fe’éﬂ}’énsmnkﬁdpmmmbms washofl imwatexamiy or
agi tati on devi c2-pfdpatiol acremope residigl Shltsind wettihglagiits<i N (or shear agitation)
is generally performed to the extent and for a tine period necessary to
forma stable enul sion. A pref erred&rcag&g%uous process for formng a

H PE is descri bed in greater det ai | Patent 5,149,720 issued to
DesMar ai s, noner nent is then polynerized in
the oi l phase oir“’tﬁﬁaaf%af’éﬁe"ﬂ?“wpﬁ”ggp@ﬁﬂdﬂ Xagipieol using the) ol phases showam
material. The I—I!ll%btedrammmgborgkimsand};rojmnesshowmﬂTablHSe&i pedparePoamsICi Nt 0 a
suitabl e reacti Qﬂyegmekquﬁwmagmeg&né%%bkq be pol ynerized or
cured. In one enbodi nent, the reactlon vessel conprlses a tub constructed

of pol yet hyl ene Tabled. '@ MPES ixing solldfoam
material can be easily rem)ved"f'or i
pol ymeri zation/jcuring .has_been carnried okoam€ It
is usually preferredthat the tenmperature at IC '-::eHII-’I: TS D'Utred
into the vessel] laey {he same 58% t he DOl virer i zat 5@/ curi ng

t enper at ur e. 8/ 00085

PCT/ US97/ 10607 iy 0% - 0%

Sui t abl e pol yndri zaj; [ co 1d| tions |1 vary dependi ng,lipon t he
nononer and ot et ﬁ&a@g‘{p&% Q"i arFrek '434"' phases-of thﬂg H-sion

(especially the d,glﬁgpdiﬁbﬁdo%tesyﬁems USEg3+ and th'e type ai%harmunts of
pol yneri zati on M TT atoOT S USEU: ersti-tabte

pol ynmeri zati on/jcur i nFimwindi65i ons ]M |11 nombise MR Nt i ning 0.5%*he H PE|at
el evat ed tenperatur €s above aboul SOl errTC Tor apour IS nours:
* Divinyl benzene in this table is a special blend comprising 66% ethyl styrene and 34%
divinyl benzene. .

** Addition level of emulsifier and other adjuvants to the oil phase are "add-on"
percentages; monomer composition sums to 100%. The 6% of emulsifier is actually 6
parts per 106 parts.



A porous water-filled open-celled H PE foam
*polynmerization/curing in the reaction vessel.
foam wi | |

Is typically obtained after
The solid polynerized H PE
generally befilled with residual water phase material used
to prepare_the H PE.  This resi dual water phase naterlggwégenerally an
aqueous so ol el ectrol yt-e, residual enul sifier

pol ynmeri zation initiator) should be at |gast partially renoved prior to
further processing and use of the foam This polynerized H PE foamis
typically cut or sllced |nto a sheet-llke form Sheets of polynerized
Hl PE f oam are easi er Thisle B/ € S 38id Prine A-ab§eahumg/mashlng and

dewat eri ng st eps,

absorbent artig bi cal | yFaa:leI icedi|to
provide a cut | -m
preferably fro pet s ar e 8@wat er ed jby
conpressing thg squeeze out residual 1 qurd and/fjor by
washing the fo ‘ peta] fer $her hqueous WA hi ng ’
sol utions. Frefuent| er al corpressgu nd washi ig steps,. e.g., from
2 to 4 cycl es,-w-l-l——éB% _EZ%MQ_M_EHAEM&LLJ_LI ed
pol ynmeric foam nater'w;bﬁ'ﬁﬂsl I ced ~oth 5\1\‘ se cut and E@jn washed to

| ower the |eve Pk -

removal of nost e AbBrbeRSC4pdaty 4! ectrol xjg (i. ~hydrat abjge,sal ts) firom
the foamis —partTeutarty TPy ' - ‘
hydratabl e salfs are Dupitgal |y ircl udecb,ozzg/a-url ng ni tialp.ghe tion gf the
H PE to mnimgZe (he tendency Ol [NONONETs, COTO[TOTTETS, dn&@;mm-r nkers
that are pri i | Mean CelDianigter t 9 al so dl20pml ve in jhe watefoyum phasq.
However, after| polynerization of |[the H'PE, "the presgnce of these saltg is
unnecessary and can afl&ely afflect the W8 1ity oflthe foad%o absor |

bl ood and bl ood- based 1i qui ds such qi é’renses 3speC| al

concentration ' l.ncreak A it
desirable to redu%r&&qn of Q&q oFRhe splts igto 1€ 56 |m
during this wa Aot Re— 0 afs—o 5 2 nti on
have | es about , 2% of such e | ua at a Pr eferabl Y,
the foams of sﬁ?gﬁgﬁ ““& %\*@“P'Eés ﬁ'ﬁﬂﬁ?&f‘"ﬁh‘j% of such
resi dual sal t@qulmpdﬁmﬁmmHoem@smsedfm&bmtagé)th%aﬁd about 0. 15%

and nost preferably between about 0.03% and about 0.12% as cal ci um
chl oride by weight of the dry foam WO 98/ 00085
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Example 3

The HIPE streams used to make Foam A and Foam B described in Example 1 are
delivered to the receivin_g vessel at the same rate via separate mixing nozzles and having
been prepared using different conditions of temperature and dynamic mixing. This
produces a foam having microstructural heterogeneity wlnle having identical chemical
composition and water:oil ratios. In a specific example, both streams are mixed at a
water-to-oil ratio of 50:1. Emulsion E is p:foduced using thl;g_giynamic pin mixer rotating
at 1200 rpm at a delivery rate of 6.0 Ib/min. into the tub turning at 2 rpm. Emulsion F is
produced using the dynamic pin mixer rotating at 400 rpm at a delivery rate of 6.0
Ib./min. into the opposite side of the samé tub. When ci.:red and sliced as described
hereinabove, this produces a foam wherem the different regions have and densities of
0.20 g/cc but different regions within the foam having dlfferent cell sizes consistent with
the acquisition/fit and storage portions discussed herein.



JThewasthed foamis then treated with an effective anount of a suitable
hydrophi lizing surfactant. The treatment of the washed foamw th a

hydr ophi | i zi ng surfactant i's generally needed to-render the foam
relatively nuo, philic so that the foamw 1l be use

absor bent s fowab ood and bl ood-based |iquids such as nenses. H’lmgﬁnosm

hydr ophi li zi ng surfactants used in the procgss of meking the foam can be
any materi al t hat enhances the water wettability of the polymeric foam
surface. Suitable surfactants shoul d be non-toxic and non-irritating to
nucus nenbranes. The Is andtiser embbdimein) tHe dwb etreams iy e |collsetedGh & RExtIubIsGrough

war m wat er. Pr eftﬁ@i?lﬁ't){e gﬁﬁk?\sxﬂﬂsdopﬂxg J*roﬁc{'ge ﬁ“eti%}e?ﬂéow}e wﬁer% Qﬁ% Emulsxrcékﬁ ng

t enper at ures near . | ncor&;r atron:durin oam

process. A peﬁ"mpeiﬁ‘%ﬂ}' g‘Fé’PE?’rQ?éIPQmOﬂQE rfrough; ap EBBHER sn»on@&isa
by Stepan Chem ahéloweranpcdmmeﬁmee}odghl‘thstuW,bﬂéf)ab aé

conti ned wi th angs ey b iielrithbin foum e Bl Al (ﬁ* f*r%ﬁz. g

surfactant can be dissolved or dispersed in a hydroph|I|2|ng solutlon
that is applied to the H PE foam surface. TA"this manner, hydrophili zing
surfactants can be adsorbed by the preferred H PE foans in anounts suitable
for rendering t he Thephsarhent stetureossed; imshe prasentinventing differsifram priortabsorbent

Gef 1 60t i on char ovar el Seapviiel Trioh Rabai sibnnes “‘”bé‘%‘"%éﬁéqﬁfm e
t he hydrophil i zﬁg%std?fdé%&u%{m%gﬁ!‘ lﬁ%&%ﬂfﬂ.‘ﬂ P'%f'ﬁc gmhem’éx Bipf“éi“‘feﬁ
desired degree Mf@me@nﬁomt mthéerhwiﬁbpmhl othem g For
fﬁrIaCt ant is i ﬁﬁmparmadresum Mta kﬁﬁérﬁ%hp@lmﬁl Lt“ﬂIrSﬁt ﬁ %)n t |
at remain in |ca in era om.a ou
e foam
tcggt feggmmz p?l;]?gtﬂo%eﬁodsem& howERrjaveuld &ﬁatsaﬂdxb&mﬁs&lkfiua@dvdmd ig%?féxfeu % Ng
by subjecting the i an‘g‘ﬂpﬁagglﬁ%@lb?%glf}éﬁcﬁwg&?gmg %l:ésgn%e t%ﬁeﬁw
about 60[ err] t &5 oS F°M?T@‘Woﬂlet@°fmf@%méh§ﬁwwt body corfoumity

dewat ering or andfit. aTheyhiinddsirable o5 hde tighocapadiny forshsbrbericyPbut without a lot of
dryi ng/ m cr owav ghiRetiBIcORRt eri ng techni ques. The dewatering step wll

generally be carried out until the H PE foamis -ready for use and is as
dry as practicable. equent spch r SSI red foans
have a water (noi stuﬁ %?PE%? tlﬁ‘ W @ %aéﬁ%a?s%ﬁ%“tm@“ e

preferably f ﬂvmaainmnnaw 20 withabsorb@wyand fit whilgh¢ing fully cdmpatitde gith ebalsi s.

Subsequent |y, t ber. ﬁﬁ&ﬁﬂtﬁmypﬁ'abl@i‘o édaﬁ%ﬁﬁé invboddy bﬁﬂhieps&hmﬂﬁéﬂ e
content of abou 81% or [.es r.ef er a h.r atnggtha om a
about 15% on aglbdl aéggﬁog is’ comp r , yet resilien t it fits com

closely agamst the wearer's body and conforms to the contours of the wearer's body The
storage portion 56 takes absorbed liquids from the acqmsmon/ﬁt portion 54 and stores
those liquids.

The absorbent structure used in the sanitary niapkin of the present invention
provides numerous advantages. The absorbent structure ":';F":ej:scribed herein is comprised of
a foam material that is especially suitable for handling; absorbing, and storing blood-
based liquids such as menses. The entire absorbent : tm'e is absorbent and resilient so -
that it does not require the presence of a separate resﬂxe_ component that would interfere
with the overall absorbency of the absorbent structure. - The absorbent structure is highly
compressible so that it can be compressed to a relanvel small size to fit comfortably in
the space between the wearer's labia, or it can occup" the relatively large area in the
wearer's gluteal groove. The fit of the sanitary napkm i the wearer's gluteal groove has
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After the HI PE foam has been dewatered, it can beé"slitted in various
patterns. These include patterns that conformto the shape of the
cat aneni al WM i n which the slitted foamis used<d gﬁ‘ %8s or bent
nmenber . The preparation of tkg foans suitable for use in the
absorbent article of the present invention is described in greater
detail in allowed U S. Patent Application Serial No. 08/542, 497 (P&G

Case 5546R) ebdentfoast io-bapartibbiady hnponant @b preveingoleaddbe Fom the Rdi b6 N
Useful as Abs ?aﬁﬁq‘am rIxQ{t umt&g&n&tqhe E&% na{:lhllggnen t‘b%nr;% %f Dyer

on Cct ober 13,
Prepar ati on: down. Further, W“Mé@%§@@‘%ﬁ@%cﬁtm§bﬂ‘%me
i ngredi ents skbswbemrmifatn’e,amhketﬁhmajonty of priop AbsdfbentstNCtaRs MMl rhiséd tenidhts

i ngredi ents sg S
Phase Composi t | 0 f 4 ‘Myzmd comfortably achieve an mteMnal o aregrers'%ﬂ%g 4

756 L wide varietygt body idimgnsigns, | f at e 378 g 0. 05%
Cal ci um Chl ori de 72,640 g 10. 0%

Table 2. "GO | Phase" &WMMMEM__ 2- et hyl hexyl

acryl ate 3,000 g 50% styrene

600 g The secdrfd”main component of the ot shﬂﬁﬂyeﬂﬁ’p’hn embodiment: 400 0
40% shown% HIST' 0.4 xéﬁ@?&kﬁw absorbent etgbe(il 60. The secondary abst@oen

member 60 primarily functions to protect the user's ganne__r_x_ts from soiling by absorbed
fluids which may be expeiled from the primary absorbent member 40 or which may
inadvertently bypass the primary absorbent member 40. Thus, the secondary absorbent
member 60 generally performs a different function from' that of the primary absorbent
member 40 and is preferably somewhat thinner and less bulky than the primary
absorbent member 40.

The secondary absorbent member 60 can be of any suitable plan view shape and
size. For instance, the plan view shape of the secondary absorbent member 60 can
include but not be limited to generally rectangular,. _gval hourglass, dog-bone,
5symmetric and other shapes that are known in the art. =lii? the embodiment shown in
FIGS. 1-3, the secondary absorbent member 60 is preferably generally hourglass-shaped.
The width of the secondary absorbent member 60 is preferably at least 1.5 times the
width of the primary absorbent member 40. More preferably, the width of the secondary
absorbent member 60 is at least 2 times the width of said pnmary absorbent member 40.
Most preferably, the width of the secondary absorbent member 60 is in the range from
about 3 to about 8 times the width of the primary absorbent: member 40.

The secondary absorbent member 60 can be of any tlnckness, including relatively
thick, intermediate (or moderate) thickness, relatively thm, ‘or even very thin or "ultra
thin". In the embodiment shown, the secondary absorbent member 60 is preferably very
thin and flexible or "ultra thin". The secondary absorbent; member 60 preferably has a
caliper of less than about 3.0 millimeters, more preferably less than about 2.6
millimeters, even more preferably less than about 2.2 mxlhmetets, and most preferably
less than about 2.0 millimeters. Examples of sanitary napkms that could serve as the
secondary abosrbent member 60 are described in U.S. Patents 4,950,254 and 5,009,653
issued to Osborn.,



Ti nuvin 765 30 g 0. 5% * * Divinyl
benzene in this table is a special blend conprising 61%ethyl styrene and
39% di vi nyl benzene, unless otherw se specifi&d: ** Addition |evel
of emul S|f|er er adjuvants to the oil phase are addl,(r[)‘rh',q' o7,

per cent ages; rmn%“rr‘giréqcorrposmlon suns to 100% The 6% of enul’si |’(la°rm-{s _
actually 6 parts per 106 parts. 35 In Table 2, Tinuvin 765 is
bis(1,2,2,5,5-pentamethyl pi peridinyl)sebacate, a product of C ba- Gei gy
Corp. This diglycerol nonooleate enulsifier is prepared WO 98/ 00085
PCT/ US97/ 10607 The secondary absorbent member 60, however, may also h@® significantly less

fol l owing the ga%r&hta?%% Ry CaBSdrbedd &%&Cﬁ:(}ku@ﬁ&e&%ﬁ%&w bed

IOgntyr gl | ed rzgfg tf)bremtwgﬁ'é?' op'%’ééa@t‘}g’ﬁln"fl et of ot r#ﬁ?%&%? JR 8rams pE

fed to a dynhedily evudatesy quﬁmlzly,wrr ratiesoff thbetokal capatitycoflithie girimary) abofbent

‘—O

Pat ent 5, 387, 207l @ the totablapheity SRSt} Ablor rient iBer E0A0 AWt LtDut

m xi'ng of t he Cﬁgb Ee% Eé |nth C, m:XI ng apparatus 'S

achi eved by neans 28f 3pquh ir'p’g’ﬁ %\yﬁ* nders. The H PE so nade
is poured into a vessel, typlcally round ponproperne tub, 17 in. (43
cn) in dianeter and ¥ SFWﬂd-?'IO pabert; gembey @rﬂfmﬂnnmmmwrkamdm of

gﬁ L ﬁggr TE |e astn EompUbEl l‘ﬁeyrdbh@hmmaﬁhlehbﬁt @enaramqml @eﬂiou& B&k&
|
in (12 cm in dﬁgiﬂt‘!}? g{’ ﬁsg&%g}%@t%? éJhﬁ ggso?bepf‘eele 40 dfll“‘@hﬁ’"ﬂl

vessel is fill e@%ﬁ%@mﬁi@ 604 pt thesseconslaryt shsotbent mmibtrhﬁl) Inpnlieyrpufem'ei
cured in a roonbﬂbddiﬁ:ﬁitﬂ&ﬁe @éconﬁﬁfﬁﬁﬁsb@em&eﬁmlﬁo rhily Botiiprise a liquid imperviodsab! €

3 summarizes thg.. e H Str ong
with rel evant proper | eé Oﬁm?ﬁgr%{ogg’%g&%p%chg&ﬁﬁ oji1 g’fﬁ‘%?’?@??‘é‘ﬁfﬁ

fol | owi ng cublFment 62 may, be, pesitionsd between thetopsheet %wdbebmh& f6tdngft 5. 1
| b/ min. The resothér eniiodiments, the secondary absorbent member 60 may comprise an acquisition

layer 68 in addition to or in place of the topsheet 64. 'I'hese components of the secondary
absorbent member 60 will now be examined in greater détail.

The topsheet 64 can be any liquid pervious material commonly used in sanitary
napkins, disposable diapers, and the like. The topsheet 64 can be any of the materials
described above as being useful in the outer cover 52 ofthe primary absorbent member
40, including, but not limited to nonwovens and apermredformed films.

The acquisition layer 68 of the secondary absorbent member 60 may comprise
any of the materials described above with regard to the acquisition layer 58 of the
primary absorbent member 40, In preferred embodiments, the secondary absorbent
member 60 comprises an acquisition layer 68 disposed between the topsheet 64 and the
absorbent element 62. However, embodiments are contemplated wherein the acquisition
layer 68 replaces the topsheet 64, the absorbent e értient 62 or both. In such
configurations, the acquisition layer 68 provides any absorpuon characteristics desired in
the secondary absorbent member 60.

The absorbent element 62 may be manufactured from a wide variety of liquid
absorbent materials commonly used in disposable sanitary.napkins, and other disposable
absorbent articles. Examples of suitable absorbent materials include comminuted wood
pulp, which is generally referred to as airfelt; creped’ cellulose wadding, modified
cross-linked cellulose fibers such as those described in U.S. Patent No. 5,217,445 issued
to Young, et al. on June 8, 1993; capillary channel f bers (fibers having intra-fiber
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NOased \éeuveaﬁc|!u§u§mﬁh*|t ?g\r/nvaof 0. 2% Pegosperse 200 M: and O. 05%Ical cium
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‘?'glblotral ge Preparative Conditions and Properig es (éf Foans, :A and B. Water: O |
Pr-operty FoamA Foam M xér RPM |

58;[)' 0 cfﬁfri)’llary chgmels such as those descritRduin if.%mfcﬂ{zgtg r5‘%0?:248 issoedt & || ©
66'[ e_r_f.'{r] C Thompson, et al. on April 49 993); absorbent foango%:__h as those described in 128%

28C o, PaentNo. s,zg%ﬂs%ssued to DesMarai, gzl cgngNovember 9, 1993; US. Patent No._

ggg city 5268244 issued to DesMarsis,tt al. on December 1995 9.8 Patent No Q,B%@OI[%er (1m
ol cc issued to DlesViar@lek agﬁ{mﬁfrl 2199% 300, Bl No. 5387307 swigionss.
Portion in Pr let al,, ﬁﬁ%bﬁl'mty' 9,“4@5; ermally bonded sirlay materfis such as thdenSi ty

el 897/ 1060 gl Ssgerikpde mnliSe s Patent Appliedtidn OBerlaP 2B, AMAT]sh " AL ST and

2-propanol to "Cetamenial Absctbért %@ﬂ?ﬁwgtﬁﬁlgg_ﬁ%gaﬂ.@gsa@ri ImpEnedpl e |
el Sha o 1 Ml SOMBAE FAS B Ui i Cremoni B fintagimmigs
el ng e O R e, Sierdcin s parspaf RihanipetGl. on ORidflely1, (1095 BRGNS
Bhase i's the S5D; pelyurethan) ﬁ)s&b\bmd s%ongesé'ﬁylngseﬁ;r as?alp?e ?ibers; polymeric fibers;
Corrp05| tion. M&bﬁ&i—f&ﬂﬂﬁﬂ Hﬂ%@r gglﬁng a%e:?ts ("absorbent gelling materials"); peat moss;
E glass fibers or any equivalent materials or combinations of materials. In addition, since

the absorbent capacity requirements of the secondary @bsorbent member may be

relatively low, the absorbent element 62 may comprise any of the materials described

above as being useful in the acquisition layers 58 and 68. For this, paper tissue (either

single or multiple plies) is also suitable for use in the absorbent element 62.

In one preferred embodiment, the absorbent element 62 is formed of from about 1
to about 5 plies of paper tissue. Paper tissue comprising one or more plies having a basis
weight of from about 24 to about 48 grams per square meter and an apparent density of
from about 0.10 to about 0.12 grams per cubic centimeter as made by the process
described in U.S. Pat. No. 3,301,746 issued to Sanford, et al. on Jan. 31, 1967, has been
found to be quite satisfactory for use as the absorbent element 62. Paper tissue made by
the process described in U.S. Pat. No. 3,994,771 issued to B?Iorgan, et al. on Nov. 30,
1976, can also be used to good advantage as the absorbent element 62. Wet strength
resins and latex binders can be, and preferably are, used to provide additional strength to
the paper tissue used in the absorbent element 62, '

The backsheet 66 of the secondary absorbent member 60 is preferably impervious
to liquids (e.g., menses and/or urine) and is preferably manufgcnuéd from a thin plastic
film, although other flexible liquid impervious materials may also be used. As used
herein, the term "flexible" refers to materials which are compliant and will readily
conform to the general shape and contours of the human body, In use, the backsheet 66
is interposed between the absorbent clement 62 and the user's undergarments. The
function of the backsheet 66 is to prevent exudates which may be expelled from or which
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Table 5. Preparativ and Properties o oans an

Condi tion or pPr oper tevxocbag(sh B)gwpnse a woven or nonwovep gigtepial, polymeric films

M xi ng RPM such as thermoplastic fil®@f polyethylene or polypropylene, or wﬁ%osue materials

Eour ;g{fre)er at UrGch as a ﬁlm-coatcd ap %Jt;na . Preferably, the backsheet is3 kﬁye ylene

WO Rl film having a thicknébs gEﬁq_m about 0.012 mm (0.5 mil) to aboug,QOiS mm (2.0 mil).
Exemplary polyethylene films are manufactured by Clopay Corporation of Cincinnati,
Ohio under the designation P18-0401 and microfiex 1401. The backsheet is preferably
embossed and/or matte finished to provide a more clothhke appearance. Further, the
backsheet may permit vapors to escape from the absorbent element 62 (j.e., breathable)

while still preventing exudates from passing through the ba_cksheet.

The topsheet 64, the backsheet 66, and the absorbent element 62 may be
assembled in a variety of configurations known in the art(mcludmg so called "sandwich"
products and “"tube” products). Several preferred sanitary napkin configurations and
features that the sanitary napkin can be provided with are described generally in the
following patents: U.S. Patent 4,321,924, "Bordered Disposable Absorbent Article”
issued to Ahr on March 30, 1982; U.S. Patent 4,425,130 issued to DesMarias on January
10, 1984; U.S. Patents 4,950,264 and 5,009,653, both e:iiiﬂed "Thin, Flexible Sanitary
Napkin"” issued to Osborn on August 21, 1990 and April 23, 1991, respectively; and U.S.
Patents 5,234,422 and 5,308,346 issued to Sneller ,etal,

The components of the secondary absorbent member 60, as shown in FIGS. 1 -3,
are preferably assembled in a sandwich construction in which the topsheet 64 and the
backsheet 66 have dimensions that are generally larger than those of the absorbent
element 62. The topsheet 64 is Joxned to the acqmsmon layer 68. The topsheet 64 is
joined to the backsheet 66 in the region of the samtary napkm that lies outboard of the
absorbent clement 62. Preferably, the topsheet 64 is _;omed to these components by a core
bonding adhesive that is applied in a spiral pattem. .The absorbent element 62 is
preferably joined to the backsheet 66, Preferably, the’ absorbent element 62 and the
backsheet 66 are joined using a core integrity adhesive apphed in a plurality of strips of
adhesive, each of which comprises spirals of adhesive, Exemplary means for joining
these components of the secondary absorbent member 60 comprises several lines of
adhesive filaments swirled into a spiral pattern such as 1llustrated by the apparatus and
method shown in U.S. Patent 3,911,173 issued to Sprague, Jr. on October 7, 1975; U.S.
Patent 4,785,996 issued to Ziecker, et al. on November 22, 1978; and U.S. Patent



Free Absorbent Capacity 43 g/ g 38 g/g

: Density 0.022 g/cc 0.024 g/cc
Mean Cel | Dianeter o 120[err]m 40[err]m
RTCD 70%
Tg “WO 98/00085 12[err]C T 22 %f{?ri" /10607
Portion in Product Acquisition/Fit 34 St or age 56 The HI PEs

so produced are processed as in Exanple 1. Foam Cis used for the
acquisition/fit portion 54 and Foam D is used for the storage portion 56.
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PCT/ US97/10 604 of the present invention with sufficient tenacity that the pnmary absorbent member 40
and the secondary absorbent member 60 are not disconnected during use. Union means
such as adhesive attachment with well known hot melt andpressure sensitive adhesives
are quite satisfactory. If the nature of the componenis selected to construct the
constituents of the compound sanitary napkin 20 so perxmt, heat welding, ultrasonic
welding, dynamic mechanical bonds or a combination of" any of the above-mentioned
means can be used.

In other embodiments, the outer cover 52 of the primary absorbent member 40
and the topsheet 64 of the secondary absorbent member 60-1@éy comprise a single web of
material. In such embodiments, the web may substamially'é;_icircle the absorbent core 50
of the primary absorbent member 40 and extend outwardly""t'herefrom to cover at least a

- portion of the secondary absorbent member 60. In these: embodxmems, the web may
serve as a union means that connects the primary absorbent member 40 and the
secondary absorbent member together. The compound sa.mtary napkin may also include
additional union means to connect the primary absorbent’ member 40 to the secondary
absorbent member. Suitable additional union means mcludc but are not limited to
adhesives, fusion bonds or any other union means as descnbed herein.

The sanitary napkin 20 shown in FIGS. 1-3 preferably also comprises a pair of side
extensions (or "side wrapping elements") 24 for folding. around the side edges of the
wearer's panties (or other undergarment). As shown in FIG. 1, the main body portion 22
is narrower in width measured across its central region 36 than at its end regions 32 and
34, The side wrapping elements 24 extend from at least the ntral region 36 of the main
body portion 22. The side wrapping elements 24 are preferably configured so that the




33 I n anot her enbodi nent, the two streans nay be collected in
a continuous trough havi ng the di nensi ons of the product descri bed

her ei nabove wherein the Emul sion E conposition fills the upper flat
portion of the trough and Enul sion F conmposition fills sifu shaped
portion of t&O h. This results, after appropriate curing, S\L}\gs I ng,

and dewatering, in a heterogeneous foamin 3gne pi ece expressing the
properties desired. The absorbent structure used in the
present invention differs fromprior absorbent structures in several
ways. Prior absedpity oﬁthe garfice erea bR sideiwrappink dapemad4isdossrdiaenlly inward 0
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napkin 20 with @Qﬁ@ rbb@aﬁsey:haade 'eleﬁwﬁﬁ'ﬁﬁrél%éxﬁdﬁﬁl@ﬁbbﬁh Bf thi bliterdREh
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resilient, so th&tpplﬂgdlemmWMMdp not extmdmppteyuugdamﬂy outwarddgyaend the

body and conf or Ghrefrost b&geseﬁhe%&sgk Jf'iR: MEIAHRAY PorlieR 22 of iR sanitary hapka(0
portion 56 takes $bsor belgenlallﬂ(ang %n t he acqw sition/fit portion 54 and

stores t hos&" R bsorbent structure used in the

sani tary napkin of the present_inyention rOV|des nu rous van S
The absorbent st r uctlhe sidscWrappipg £lements 24 jof ;Ee ln:gg”g’m al

that is especi alpreferably ifidpral vﬁmrthhnnﬁuboﬂgpednmrmoﬂgg sazﬂﬂrysnapkmng: $kbadase,
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resilient conpoN@sRPing elemenss 24 and the backsheet 64, may plso, Wb?aﬂ%’%@‘ﬁ&ﬁé %‘9’ of
t he absor bent stexam;tle;rthe to"ﬁklmea@snnjné‘mn thierbody-facingi surfacegdf] both the sislepvrapping| e
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napki n in the waapldn 2&toglxtmd dnito thecideovrapping elements 24, as described in greater detaxl for
the side flaps of the sanitary napkin in US. Patept 4917,697. In alternative
embodiments, the side wrapping elements 24 may be comprised of separate pieces of
material or elements which are attached to the mmn bédy’portion 22. The side wrapping
elements 24 may be joined in any of the manners, that"the side flaps are joined to the
absorbent article described in U.S. Patent 5,389, 094 lssucd to Lavash, et al. on February
14, 1995. When the side wrapping elements 24 compnse separate elements, they can be
joined to the main body portion 22 by any techmques known to those skilled in the art.
Such techniques include, but are not limited 10 adhesxves, heat and/or pressure,

ultrasonics, etc.

The side wrapping elements 24, whether they are integral with the main body
portion or separate elements attached thereto, are each associated with main body portion
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found to be particularly inportant in preventi ng “F eakage fromthe rear of
t he sani tary napkin during night tine usage of the s pki n when
the wearerW f'lg down. -Further, because of its WB?%#’E’%.’XE@I’%DOSIUOH
geonetry, and conpressibility, the adosor bent structure, unlike the
majority of prior absorbent structures with raised el enents t her eon,

can routinely and confortably achieve an interlabial fit on wearers having
a wi de vaRi alopg of jondyredi nBhesijuncture is typically a longitudihallj-oderet dodlar y
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g e, iy, dinege et e 11 e NSF ; mt@wew

from that of illustrated inElGy 1 direwmf functure 78 is mmeherallyliongitudinally priente regiby b newhat
thinner and k@e%‘ﬁc@‘é't&!ﬁeh@%é&ﬁalpédhé@f&’ofﬂm si@dWdp Eﬁ? et € WHER: the ﬂ%z;

The secondary absor ben nbes , 60, C be Qf , a | an..vi ew
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menber 60 camay repmt lives mdemmaubu bletwcmn ¢he tnaingbodyr poirtion ﬁkmdudgpmds

ape
r bent

oval , hour gl SsppidOBRBRE 24, athGbEN TR RbCnatBflad! BEY ySAARPS fubile nown
in the art. he enbodi nent shovvn I n ! Qgg e second%ﬁog
absor bent rreﬁB‘B’Fc ™ s preferably generally hour gI ass shaped The width

of the secondary _absorbent nenber 60 is preferabI\é at least 1.5 tinmes the

width of the pri e §idewnppisgclemepisR4 areqyefergbly nore Hexiblgithgt is.tless stiffthen of t he
secondary  thos®partsiofitie manbedy ﬁﬂudﬂhﬂtfodm?&sﬂoxﬁlmmdb bﬁgmdbhthefmﬁﬁl d

Cecondar i‘biﬁsoﬁﬂéﬁ?ﬁ neﬁfge%m Mﬁ{ﬁhé ?‘gﬁgém' m&ﬁm&é e e o
times the wi aan be ytmgtl(mr 304@ a curved hinge line about
| which the side wrapping elemcnts 24 may fold.

As shown in Figure 1, each side wrapping element 24 is divided into a front half
80, and a back half 82 by a side wrapping element transverse centerline T;. The side
wrapping element transverse centerline T} may coincide'iyi't_h the principal transverse
centerline T of the sanitary napkin, but this is not absolutely required. In other
embodiments where the main body portion 22 is not symmetrical along its length, the
side wrapping elements 24 may be located more toward one end of the main body
portion, and the side wrapping clement transverse centerline T1 may, thus, be offset
either to the front or to the rear of the principal transverse centerline T.

The side wrapping elements 24 are provided with weakened regions 84 that are
more flexible than the adjacent regions 86 of the side wrapping elements. The weakened
regions 84 are located so that on each side wrapping elcment 24 at least one weakened
region, or portion thereof, lies on each side of the sx_cl_q__wf__;gppmg element transverse
centerline T;. The weakened regions 84 are preferibly "ﬁi least partially disposed
longitudinally away from the flap transverse centerline T] in: both directions. (Thus, the
weakened regions 84 may be described as being longttudmally remote” from the side
wrapping element transverse centerline T;. In the mest pr;fened case (as will be
subsequently described in greater detail), the weakened regions 84 are located along a



The secondary absorbent nenber 60 can be of any thickness, including

relatively thick, internediate (or noderate) thickness, relatively
thin, or even very thin or "ultra thin". In theienbodi nrent shown, the
secondary abs rrber 60 is preferably very thin a e or
"ultra thin" %he secondary absorbent nmenber 60 preferably E&Ii’gﬁim]’
caliper of less than about 3.0 mllinetersdlnore preferably | ess than about
2.6 mllimeters, even nore preferably less than about 2.2 mllineters,
and nost preferably | ess than about 2.0 mllinmeters. Exanples of

sani tary napki repriomef theufold lira wheradhe bide wrapping: elanienty 24 s filded anembeie 60
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conpri se an absorbent el enent 62 and a |iquid |nperV|ous backsheet 66

joined to the absor¥iereakangd pgions 34 arepeeforpbly alse mctensitieFhe weakened regioms8¢ he
body cont ac traayg thsy Beatheuﬁﬁ)Af af ndﬂmsﬁtg%ﬁ%ﬂdxﬂ&&ﬁfabeﬁénsmﬂi@ Qér '©Bnes!of

other preferre %Q@E?y nt rrerart]I‘eErH 60
conprise a |i q(t}lmd g 8 QUS % i(éfﬁcgg eﬂgfs ﬁ? ﬁfg%ﬁ%gt 64
joined to the PEHOR °(§6d° WHEPIS & m’érzﬂe‘f‘f{“"h is emh’s iffering
positioned bet wemont (peeftmhlyhegbatﬁﬂamnﬂn); Iﬂmnthdj}kah&egxoﬁfi% bﬂth,e@ide wraﬁﬁﬂ@r
enbodi ment s, th,fenﬁpg@d%xe%ﬁ ”%P‘X'F N i on
| ayer 68 in add tion, ttg M&agc‘_gﬁn@g ee %gzrfrpﬁ#ﬁﬁtshg con%;{r‘{gfrc\ s of
t he secondary ‘ﬂ?&ﬁ‘r chts 74 wash they we daidedaround e sidesof the
detail. wearer'i’hmt!crptch.eet 64 can be any |iquid pervious rraterl al
commonly used in sanitary
The weakened regions 84 are preferably primarily extensible generaily outward in
the transverse direction. As used herein, the phrase "generally in the transverse
direction” means that the extensibility has a transverse component. All of the extension,
however, need not be exactly parallel to the principal transverse centerline, T, of the
sanitary napkin. For example, in the embodiment shown in FIG. 1, the weakened
regions 84 are extensible in a direction between the longitudinal and transverse
directions. The extensibility of the weakened regions 84, however, is preferably oriented
more in the transverse direction than in the longitudinal direction so that it is still
generally in the transverse direction. Although, it is also possible that in other
embodiments, the extensibility of the weakened regions 34 can be oriented more in the
longitudinal direction than the transverse direction, or even entirely in the longitudinal
direction.

The weakened regions 84 can comprise any structure that is more flexible and
extensible than the adjacent regions 86 of the side wrapping elements 24. Suitable
structures for the weakened regions 84 mclude but are not limited to zones of material
that are mechanically strained, corrugated, "nng rolled" (the term "ring rolled” refers to a
straining/activation achieved by feedn;g a ‘material through intermeshing corrugated



napki ns, di sposable diapers, and the |Iike. The topsheet 64 can be any of
:the materials descri bed above as being useful in the outer cover 52 of
the primary absorbent nenber 40, including, but_not limted to nonwovens
and apertured formed fil ns. The ach|S|t|on | ayer 68 of the
secondary XAWBWE: nenber 60-nmmy conprise any of the

descri bed above with regard to the acquigjtion layer 58 of the primary
absorbent nenber 40. In preferred enbodi nents, the secondary absorbent
menber 60 conprises an acquisition | ayer 68 dlsposed bet ween the topsheet
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articles. ExdmplGs led a&sﬂ!ﬂ!bﬂ;ﬁm wrappiog elainents 24), cahccomprisd portiend Wood
pul p, which igr ﬂ@ﬁﬁi@'ﬂoﬁy a:eﬁﬁhrrﬂ ;Joami& ofithd %ide wiap g@x&fén{suwso% waeldi ng,
nodi fi ed 0SSs | i Ce”lim?sl? rs s as :.%%ﬁscrlbgqln u. S.
Patent No. 5, Ples |s§’§ thei ng" PS A gpnes BYUDILME | ary
channel fi berﬁrrthdrldmmbemu\lﬂ SgPitent 5:35¢40@ issued to Lavashy®t @B /o 0Bxfidber 11, 1994,

] S oy st 1 ey 4 OB
i ssued to P ﬁ%?ﬂo%‘ﬂ“pl oép-u ﬁlﬂ}?‘ﬂ“p@ i‘b@g °§H§Qﬁ’%ﬂfmm%f€w§@3h as

t hose descri wereenfﬂw@xhtyandmanbthe&eze@hmwnmﬁw Siaf UBSRdentiBs, et
al . on NoverbgsgoR76 idaad thvsa ma NindNRe stress rélicf Gibarst destiedad .9, PRs&dyhr ai s,

et al. on Dec % 9 atent No. 5,331, 015 i ssued to
DesMarais et & Zﬁsﬂégt fgom,ﬁ 4: and U. S. Patent No. 5,387,207 issued to
Dyer et al., on Eebruary 7, 1995); ther rral IX bonded airlay materials such
as those mat chhespnitasy; pankine 20 shov i FIGS: 43 hasside weapping cloments 24 Npat

08/ é4é 156, dmre béeaprovided vt ﬁm:mmll regibnsoBniingSholling! the desireihregivgs Ih&é mal I y
:B(r)]ncgt alr_néslﬁlegllss d:qga ﬂm%&&ﬁ&ns r 9ved md%g’ ggﬁ%ﬁw# gﬁsmg&}g}“ t he narre
of Richards, ® e L?ﬁ’(“o‘gg atgnt son on August 15, 197
Patent 4, 834 741 issued to Sabee on May 30, 1989, U.S. Patent 5,143,679 issued to
Gerald M. Weber, et al. on September 1, 1992, U.S. Patent 5,156,793 issued to Kenneth
B. Buell, et al. on October 20, 1992, and U.S. Patent 5,167,897 issued to Gerald M.
Webser, et al. on December 1, 1992. The ring rolling (also known as "pre-corrugating")
forms corrugations in the weakened regions 84. The corrugations comprise ridges and
valleys that are defined by fold lines 88. The fold lines 88 may form any angle desired
relative to the principal longitudinal centerline L. In the preferred embodiment shown in
FIGS. 1-3, the fold lines 88 form an angle of between about 40° - 45° with the principal
longitudinal centerline L. This will provide the desired direction of extensibility.

The side wrapping elements 24 are sufficiently flexible and are sized and
configured so that they are capable of folding around the side .'edges of a crotch region of
a wearer's undergarment. In order to be capable of folding around the sides of an
undergarment, the side wrapping elements 24 must be of a cenam minimum size (that is,
length and width). Otherwise, the adjacent stiffer portions of the sanitary napkin 20,
such as the lobes 38, of the main body portion 22, to which the side wrapping elements
24 are joined, will restrict and prevent the side wrapping elements 24 from folding. The
side wrapping elements 24 preferably range in size from about 2 cm in width (transverse



5051); pol yurethane, absorbent sponges; synthetic staple fibers; polyneric
fibers; hydr ogel -f orm ng pol yner gelling agents ("absorbent gelling
material s"); peat noss; gl ass fibers or any equival ent materi aI s or

conbi nati ons f”@@ggri als. In addition, since t he absor b?e{.

requirenment s Of secondary absorbent menber nmay be | veI y ow t he
absorbent elenent 62 may conprise any of t4ge materials described above as
bei ng useful in the acquisition layers 58 and 68. For this, paper tissue
(either single or nultiple plies) is also suitable for use in the

absor bent el englirectidd. from their proxiniah eﬂguatopthei‘relismddgﬁmhd'mmt 16.3 b@ iahemptibent
el ement 62 is f F;ﬁgh ?a‘;bo t t%oge ] .

Paper ti ssue C Qne Vi n aSI S

nor I'es
about 24 to ab PHRS §lsments, gr‘% M “ﬁip‘ﬂeﬁlgﬁt ﬁeﬂﬁ%mﬁfﬂy
from about O. 1&bbm 2aibches (dbodts gn)amidﬂrﬁmuhheir prexinah&dge o dwirndisia etiye, ik

process descriy s':Hcﬂésé.bo ) hnd fHeadure %@ﬂml 9£| abdu fo ON
Jan. 31, 1967, has been un UI te satlsf tory for e as the
absor bent el em3iB- §ore %FB@ *th% to; ghout, HS’C%W%B exehly greater S,

Pat. No. 3, 994 théf bor iequal exlabioat WMmoﬁpﬁfmbqnsdltheat&Qhandr&?]ﬁaltGalﬁbuﬁhﬂD be

used to good a sfpire 353?'%?5%8‘? t
and | atex bi ndg&rﬁzan e, gﬁlp efera glea e, uagg%zto prOV| {ﬁi"‘f‘. onal

strength to tRE &A8% i ssue used in the absorbent el enent 62 The
backsheet 66 of the secondary absorbent nenber 60 is preferably inpervious
to liquids (e.g., besahanceddlexibility andyxtensibility ofthefweakedned regions Bdcalengewiti r om
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contained in t Iaﬁt lies at least generally along the side edges of the wearer's panties. The side
wrapping elements 24 can, if desired, bend through an angle of 180 degrees, and be
attached to the underside of the wearer's panties. The fact that the side wrapping
elements 24 can fold along a curvilinear line, allows the side wrapping elements to form
a flat fold along the length of the edges of the wearer's panties. This reduces the
tendency for the side wrapping elements to bunch longitudinally inward which would
reduce the area of the wearer's panties the side wrapping elements 24 are able to cover.
It also reduces the tendency for the ends of the main body portion along the longitudinal
side edges thereof to become detached from the wearer’s panties and lift up and fold over
onto the topsheet. It further substantially reduces, if not eliminates, any tendency for the
side wrapping elements 24 to become unattached to the underside of the wearer's panties
(or for the fastener on the side wrapping elements to "pop” off from their attachment
with the underside of the panties).

The sanitary napkin 20 preferably also has fasteners that are adapted to secure the
sanitary napkin 20 to the crotch region of an undergarment. FIGS. 2 and 3 show one
preferred type of fastener, in the form of an adhesive attachment means, such as central
pad adhesive 94 and side wrapping clement adhesive 96. The fasteners used with the
sanitary napkin of the present invention are, however, not limited to adhesive attachment



absorbent elenent 62 fromcontacting and soiling the user's undergarnents.
: The backsheet 66 may conprise a woven or nonwoven material, polyneric filns
such as thernoplastic filns of polyethylene or pal:ypropyl ene, or conposite
material s such as a filmcoated nonwoven material. Preferabl t he
backsheet WOS8PWBS et hyl ene - fil m having a thickness of PFFBH éﬁ‘%t 0.012
mm (0.5 ml) to about 0.015 m"n(2 O ml).44 Exenplary polyethylene filmns
are manufactured by C opay Corporation of O nci nnat i, Chi 0 under the
desi gnati on P18-0401 and microflex 1401. The backsheet is preferably
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using a core PUER i"?% é‘°%?pﬂ?t haye;a, a&“"ﬂ?’uﬁ"ﬁ‘l"?’! to oY Apagly
adhesi ve, eac tweafex‘mpmnias sl povesate cigse caritact withalt&mm'ebo@(éﬂpllmgymdmﬂlys for
Jorni nlg | the%ﬁi}gﬁt@&@&ﬁﬁ[‘ ﬁlﬁ%tez}iéi’@%?feﬁ%ﬁi a\gtﬁﬂiﬁ&e&l es”ﬂﬁ)&[d é@f@@@%sﬁs
several lines o esi ye fila ed.into T ern,such as
i | lustrated by H&P%‘g Slﬁ%i (]‘;‘T"?‘"néﬁ‘?o‘t’)frél n‘?"ﬂ %eggmlgt %ﬁ?‘ Bdary 73
i ssued to Spr agmbenﬂmcmbﬁ@ wdesmal m@uteméﬂémlsgemlﬁmalmued
to Ziecker, etshided with dYoNgtamally srientdd/gap imthe cehier. 1RGN to the longitudinally
oriented central pad fasteners 94, the sanitary napkin 20 pxéferably has a rectangular side
wrapping element fastener 96 on each side wrapping element 24 which lies along the
transverse centerline T of the sanitary napkin 20. It is to be understood that this is only
one possible fastener configuration, and that many other configurations are possible.

The adhesive attachment means, such as the central.pad adhesive 94 and the side
wrapping element adhesive fasteners 96, may each be cb‘de by separate removable
release liners to keep the adhesives from sticking to extraneous surfaces prior to use. A
suitable release liner that can be used for the side wrappmg element fasteners 96 is
described in U.S. Patent Application Serial No. 08/247 912 ﬁled May 23, 1994, entitled
"Absorbent Article Having Flaps With Unitary Release Stnp in the name of Osbom,
which was originally filed June 5, 1990 (PCT Publication No. WO 91/18574, published
December 12, 1991).



WO 98/00085
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4,842,666 issued to Werenicz on June 27, 1989. The core integrity adhesive
can be aggbgg ver the entire garnent facing side_of t ,ﬁﬁ@pry
absor bent, ov € whol e product w dth (including the extensions of

t he backsheet that will |ie beyond the edget of t he absorbent el enent
62) or any portion thereof. Preferably, the core integrity adhesive S

applied to the entire interface between the garnent facing side of the
t opsheet 64 and FIG®: bamiS swst ofeBway of covering the adliesfverfasténers chOHP @akfént
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into the conpougpd, sani.t napki . ﬁlglgﬁf themﬁ | Yentlon W '
sufficient tenagﬂmaigﬂ%"g‘?‘ﬁaw elpese papesyyuch gs release.pagers | 12 and
secondary absor bihtInrthetmbodéfens sovioin RiGsS; direse multipleckeleasepapers 112 Saidan4 @mans
such as_adhesi VgricdAi Mb-ubd veliBbretli 0 [LiniElal afloR! RIS Rk | Ve
adhesi ves are ite | sfactory. [f the natufe the conponents
selected to congwgssu\gzﬁg?:ig“ﬁ%ﬁmkmg@frﬂf@ﬂ uIgiasy- ¢ Bhreleassii n
20 so permit, hpaper ind gl 14 urhayr r2i portion adjaenti at deastiyneaedge, suele hami apénd
bonds or a COW&dh@H%}%ﬁBMH&dﬁé&ﬁeﬁW@Mﬁﬁ%ﬁﬂ%ﬁ rtion JHEER HE Bnd Eadls e
I n ot her enbodipents,, ¢t ter..cover, 52 of the primary, abSofrbent ne r 40
and t he topshee%aso]fl@ﬁ@?gﬁmflﬁﬁg(?%ﬂ H@ _ mbpdirent shawae the
singl e web of non-adhesivd end edge isialso folded diacke Gsush as hadongelly amd/ Fautosprovide al | y
encircle the abgaipiB s P16%and0 18 for BE coibEmEY bo'HRIY/inHRER 't Gidke LR Rinod0 ugnd

extend out vvardliéltheref E?E%é@é ver at least a portion of t'he secondary
absor bent nmenbel® Bt PAPHEL Iy odi ments, the web may serve as a union
means that connects the primry absorbent nenber 40 and the " secondary

absor bent menber t oWRthrembedigicats,the end edges of sheyreleassinaperampay pbuto rather (thage
addi ti onal uni osveriegmnsint siilkc othee embbdiments,i e rend addgey” @y tbenspabedr slighitly Qphrie
secondary JoteTTer ' LL] gﬂ@l .ym ns, i ncl ude but
are not limt egﬁ;ﬁlg&laﬁp&ah%ey \%&@%@F@ﬁplggﬂéﬁgé rrany ﬁ%ﬁ&%ﬁlagﬁ pﬁﬁ%‘ﬁ%’ as -
descri bed her ei Fpr example, in othergmbodiments, the mulple seloase papsrymay; bejaanged ig a
preferably al sosideolbypsids corangemeent, rithesi than end ®xiendiSi The rultiples tetkasevipapegi Ng
el erent s*) 24 | Ginohaltd by Mol e %&@m T
H . : _
(or other undertgg %%2},) napﬁlsn ig e)ct)t\ggsﬂ;lg, highly ﬂe:’ciblte, gr go&llxnzlgc %u[lt)igletrlalg;]se paper
arrangements provide ease in handling these types of sanitary napkins and allow the -
wearer to place the same in her panties without portions of the adhesive fastener on the
sanitary napkin folding over and inadvertently sticking to other portions of the sanitary
napkin.

In other embodiments, the central pad adhesive 94 is covered by an arrangement
where the release liner comprises a releasable wrapper 100 that also serves as an
individual package for the sanitary napkin. Suitable relcasc liners that serve as an
individual package for a sanitary napkin arc described generally in U.S. Patent 4,556,146
1issued to Swanson, et al. (which discloses a ﬁ-folfd‘_éd samtary napkin and wrapper).
Other features that such a package can be provided with are described in U. S. Patent
5,181,610 issued to Quick, U.S. Patent 5,413,568 issued to Roach, et al., U.S. Patent
5,462,166 issucd to Minton, et al., and U.S. Patent 5,484,636 issued to Berg, Jr., et al.




is narrower in width neasured across its central region 36 than at its end

. regions 32 and 34. The side wapping elenents 24 extend from at | east
the central region 36 of the main body portion:22. The side w apping
el enents 24 are preferably configured so that the WD 98/ 00085
PCT/ US97/ 10W(p8/0008S PCT/USHF10607
majority of the surface area of the side ygapping elenents 24 is |ocated
| aterally inward of the laterally outwardnost portion 42 of the nain
body portion 22. The sanitary napki n 20 can thus be thought of as

having "internal fpigeeé isd\dpiction of Mk Santh9HapkiR20 of the ﬁﬁ@én?fnv&miéﬂ HEpIGRIAENT S.
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The si de vvrapp'TY %I 4%@%‘%}'0 Tﬁ@%ﬂ%@ﬂaﬁ%nt shown in FIGS. 1-3 are
preferably |ntegramvmth the main body portion 22 of the sanlteqr% napki n.

In such a case, epanty 118 semprises g£rosch pasionsiZs 8 foat sectignsid es&ion 60

may form a port6i oThefcrotole pm'tizha 12 joint almpifront ardcback secHdnsamsli comprizas twbeet

66 may al so fqj %R\ETPJ
form %/he body- glc‘léiﬁg%&gi ce r@%ﬁ;‘wﬁ%hgsmd@ n%ﬁgwwg’%%{‘%fgﬂand
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faci ng surfa%:/ehodf pbmenuacmmctwnhsheammloﬁbmtdhcpnrﬂdndmmmmmmnerl al

of the sanit alehd of ridn 22 eREAGAE ORI the s&aomae bR Jarity GREPARES 24,
as descri bed | for t e .sanlf
napkin in U. S %‘%1 899}‘ seption, 16. eaﬁ‘ﬁf“h pad A maintains main bolly

portion 22 in posmon The dlstal_ portions 76 of side wr;_x_pp_mg clcmcnts 24 are folded
around the elasticized side edges 18 of the panty. The flap adhesive portions 96 secure
the side wrapping elements 24 to the underside of the panty.

Numerous other alternative embodiments of the absorbent article and wrappers
described herein are possible.

FIG. 7 shows an aiternative embodxment of the samtary napkin which is adapted
for use in Japanese menstrual shorts. "The embodiment shown in FIG. 9 has a different
plan view shape than the embodiment shown in the precedmg drawing figures. Most
noticeably, the sanitary napkin 20 in FIG 7 only has lobes 38 in the rear and region 34 of
the sanitary napkin 20. The longitudinal side edges of the main body portion 22 are
generally linear in the front end région 3. In addmon, the zones of differential
extensibility 84, particularly those closest to the rear end regxon 34, are shifted forward
relative to their position in the embodunent shown in the precedmg drawing figures so
that these zones of differential enenslblhty 24 are nearly cemered about the transverse
centerline T of the sanitary napkin 20.



enbodinents, the side wapping elenents 24 may be conprised of separate

bi eces of material or elenents which are attached to the main body
portion 22. The side w apping el ements 24 may.be joined in any of the
manners that _the side flaps are joined to the absorbent_article

described i n WP%ES ent 5,389,094 issued to Lavash, et m.PQWpﬁﬂHWﬁhry
14, 1995. When the side wapping elenents g# conprise separate el enents,

t hey can be joined to the main body portion 22 by any techni qgues known
to those skilled in the art. Such techni ques include, but are not
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may represent |menser 60, adébaslﬁﬁédsbrthéa@ﬁmehndshmﬁmyﬁldhedéhtﬁpfebioﬁ%%ﬁd?dafi the
si de wr appi '&ﬂdf‘ég ts 24, although it is not necessary that there be a
precise |line of enarcat i on. The si de w appi ng el enents 24 are

i 0 body” por .eofn' © o pofamente, e heinrished o b Brmast B B Shinebencrore
body portion. Tarbe vared eﬁmsxmpls,tme ffoamssused &mthe trinesentdmegintiond kypivially hake £dges
26 of the mmowaummm,nl &, 2eallh Sé{ﬂudﬁ of iHR bSoibint Bir¥ 50 qgolea&vas? utifbeh @
curved hinge I ngngs Ofucell andﬂ"qe sxzest ?ﬁwever, nfM tﬂe%e Fo S Ee 7] agltod
have a heterogeneous structure. For example, the foams can have regions of lower and
higher capillary specific surface area and/or decreasing average cell size from their top
(or portion closest to the wearer) to their bottom to provide a capillary gradient. The
foams can have two ("bi-modal") or more cell sizes. The capillary gradient can be
continuous or stepped between the different regions of the absorbent core. Such
gradients can be achieved by varying the process conditions used in making the foam as
described in the Example provided previously. Alternatively, the different foams could
be formed side-by-side, and the portion of the foam with a lower capillarity can be folded
over a portion of the foam with higher capillarity. Nun_r_ierous other folded and pleated
embodiments are possible. the portions of the foam can be folded over each other to
create a vertically stacked arrangement, an arrangement where the folded or pleated
layers are side-by-side, or more complicated arrangements where the folded portions are
at an angle with the other portions of the foam. |

In another example, the foam can have regions of high and low capillary specific
surface area, such as along the length versus the width of the foam. This provides the
ability to control the direction of movement of the absorbed fluid within the foam and is
particularly advantageous when the foam has a rectangular configuration. By providing



As shown in Figure 1, each side wapping elenent 24 is divided into a front
+ hal f 80, and a back half 82 by a side wapping el enent transverse
centerline T[err]. The side wr appi ng el ement transverse centerline
Tlerr] vﬁihﬁﬁ&%e with the principal transverse centﬁ%#&ﬁ%ﬂ%npf t he
sanitary napkin ut this is not absolutely required. In other

enbodi nents where the nmain body portion 22 is not symmetrical along its

| engt h, the side wapping elenents %4 may be | ocated nore toward one end
of the mai n body portion, and the side wapping el enent transverse
centerline T[err] may, thus, be offset either to the front or to the
rear of the glicteispefdus E&tﬁﬁﬁé{@ie%sﬁﬁémﬁ{uids%Femducedtomovei[&@tﬁéliﬁgﬂiﬁappi ng
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they will 2S:aP 0l Nt'S which-lie on the Iines of juncture 78
as well as ﬁ%"aﬂs% tlﬁeﬂmyﬁga I ng areas of the sanltary napkin 20 whi ch include

t he af orenention d fo&d i, nglﬁ he | on ud| naI nctures, thus, may
merely serve as p‘ﬂ?’b Jopgvide a, cp VI8 BRBAFY [ egi ons
84. absorbent member with varying degrees of width or cahper_,ﬂu’_oughout its length. For

example, the primary absorbent member may be relatively thicker in the central region
36 as opposed to the end regions 32 and 34. Alternatively, the primary absorbent
member may be relatively thinner in the central region 36 as opposed to the end regions
32 and 34. In altemative embodiments, the primary absorbent component 40 could be
shifted longitudinally forward or backward relative to the transverse centerline T.

In other alternative embodiments, the sanitary napkm 20 need not be in the form
of a compound sanitary napkin. For example, a sanitary napkm can be provided in the
configuration of any of those sanitary napkins descnbed in allowed U.S. Patent
Application Serial No. 08/563,879, filed ‘November 21 1995 (PCT Intemational
Publication No. WO 94/16658, entitled Generally Thin, Flexxble Sanitary Napkin With
Central Absorbent Hump", published in the name of Osbormn, et al. on August 4, 1994),
where the hump comprises the foam described herein. In otber altematwe embodiments,
the sanitary napkin can be provided in the conﬁgumtlon of the samtary napkin described
in U.S. Patent Application Serial No. 08/531 533, enutled "Absorbent Article With
Clean Appearance and Capacity Signal Means" filed September 21, 1995, in the name of
Hammons, et al. (P&G Case 5823) with the foam descnbed hcrcm in the center region of
the sanitary napkin.



The weakened regions 84 are preferably al so extensible. The weakened
‘regi ons 84 may, thus, be thought of as conprising zones of differential
extensibility (or "zones of:- extensibility"). The term "zones of
differential extensibility", as used herein, refers to a PF?&W 7of t he
si de wr appi nQ"@WBRt 24 which is capable of extending a di
anount (preferably a greater anount), thangadjacent regions 86 of the side
wr appi ng el enent 24. The extensibility of the weakened regi ons 84
relieves the stresses which develop in the side wapping el enents 24
when they are fol dedn atheraltkriatiee amblelimerdts, trktherthammtr@rthssmmwt-appmgeteﬁhms
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98/ 00085 Senal No. 08/277,733 (P&G Case 5354) entitled "Absorbent Am«:les Havmg

PCT/ US97/ 10607 Undergarment Covering Components with Zones of Extensibility", filed4ly 20, 1994,

rolls), fol ded Qr negwtg\ggn&ﬁ{! é(ﬁ ural Elastic-Like Film (or ' SELFed

structure) as Patent 5,518,801 entitled "Web

Material s Exhibiti nq.hEI a(?ntv:duall'gn?ponents of the primary absorbent member 40 and the

secondary absorbent member 60 may be comprised of components that are extensible
(preferably, capable of stretching) particularly in the longitudinal direction when the
compound sanitary riapkin is worn. Preferably, the compound sanitary napkin is capable
of elongating in the longitudinal direction between about 15% and about 40% of its
unstretched length. This extensibility provide better in-use fit, comfort, and decreased
staining when the compound sanitary napkin is affixed to the wearer's undergarments.
Sanitary napkins having extensible components are described in U.S. Patent Application
Serial Nos. 07/915,133 and 07/915,284 both filed Ju_ljr 23, 1992, in the name of Osborn,
et al. (PCT Publication Nos. WO 93/01785 and 93/01786, both published February 4,
1993).

In addition, the features of the present invention could be provided on other types
of absorbent articles, For example, suitable absorbent articles in the form of pantiliners
that could be provided with the features of the present mventxon are disclosed in U.S.
Patent 4,738,676 entitled "Pantiliner" issued to Osbom ‘'on April 19, 1988. Suitable
absorbent articles, at least some of which are in the f_orm of adult incontinence products



Behavior", issued to Chappell, et al. on May 21, 1996, and in U S. Patent

"Application Serial No. 08/124,180 filed by Mansfield, et al. (PCT
Publ i cati on No. WD 94/10200), or pl eated, or .joined along a curved
juncture. These weakened regi ons 84 (although shown in FIGS. 1-3 as

only bei ngWsx9800085 t he side wr-appi ng el enents 24), can cSRBAEEYMHE, ¢ ons

of the main body portion 22, portions of g4he side wapping elements 24, or
bot h. Exanpl es of sanitary napkins having flaps and zones of
differential extensibility are further described in U S. Patent
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Til bu(r]I g and the S’fl{eedi&ldsﬁfdseﬂ' alfepatatsg] patesti dpplicationd {ahid ahyp pateits whichdissuk7, 697
issued to Gs ﬁaﬂ1 r ggmﬁ Napd FIGS

1- 3 has si deq\%r pl ng e‘ enea'}ys%s?%nm %@eyqbragg@ar ov?’ﬂé *‘\ weakened
regi ons 84 bqubllﬁhjloﬂ%mFi‘W theoughaut,thig dFSéQMMhef?bYémomO@?@éY wefergpseng

el fﬂegtsdm helfein. R ak éxpasisly a6l Anfinéd) howevef, g ark dﬂttﬁdddgmnaﬂﬁﬁfcd@gﬁ&d\l?t r115
met hods descrj, ed to Sisson on Augus

1978, U.S. H%g‘P E?'Hﬂ%ﬁgg%‘%i‘?ségﬂeg’ﬁ&@ ShdoR May 30, 1989, U.S.

Pat ent 5, 143, 679 | sued to rald Weber ,, et ,al. on Septenber
1992, U S. Pat ent While partioular e e%“%é‘ﬁ PEesent invention haye been d ‘6‘2?
Cct ober 20, Mbed.ndwbhlﬂ befehvions toSthase Akidled in the actcthat varBmrsanitlebr bhanges andéber ,

et al. on Deqaaaﬁambns é.a%%mﬁbenmbmeﬁmgmn i@ sBiie Ki38Bpe T the invention.

"pre-corrugating") fornms corrugations in the weakened regions 84. The
corrugations conprise ridges and val | eys that are defined by fold |lines
88. The fold lines 88 may form any angl e desired relative to the

principal longitudinal centerline L. In the preferred enbodi nent shown in
FIGS. 1-3, the fold lines 88 forman angl e of between about 40[err] -
45[err] with the principal | ongi tudinal centerline L. This wll provide
the desired direction of extensibility. The si de w apping

el ements 24 are sufficiently flexible and are sized and configured so
that they are capable of folding around the side edges of a crotch region
of a wearer's undergarnent. In order to be capable of folding around the
si des of an undergarnent, the side wapping elenments 24 nust be of a
certain mninmumsize (that is, | ength and width). Qherw se, the

adj acent stiffer portions of the sanitary napkin 20, such as the | obes
38, of the main body portion 22, to which the side wapping el enents 24
are joined, will restrict and prevent the side wapping elenments 24 from
fol ding. The side wapping elenments 24 preferably range in size from
about 2 cmin width (transverse
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direction fromtheir proximal edge to their distal —.edge) and &botit 46."5 ém *
in length ﬁSI |t udinal direction) up to about 4.5 or 5 cmin width and
about 23.5 cnyPAtEgt h. The side wapping el enents 24 FGTHY§Z10607

enbodi nent shown in FIGS. 1-3 are preferabl about—2-rorct ut 5

cm in wdth fromtheir proxinmal edge to t gir di S1Ht5e§§eﬁl§§§ éE'ﬁﬂabout 8
i nches (about 20 cnm) in length, and neasure greatef thanRERLABERIal t ol about
160 mm nore preferably greater than or equal to about 170 nm nore
preferably greap@IATIS CLAMMEDIAS:equal to about 180 mm nore preferably still
greater than or equal to about 190 nm and nost preferably greater than

or equal to abopt 2 ERALEY. A kN F X| _—
The enhanced fliéxi biqﬁ m%{c@ﬁ%hﬁ%% bng? e mgarﬁgel?fe%mraé%sl%%%@ g‘}f?le
al ong with the dicp# in thatii} omPIISes: t y bet ween the si de wrapping
el enents 24 and | ongi tudi nal side edges 26 of the nmain body portion 22,
all ows the side wrapmm@ommﬂmmgabwmm&waﬁrmm&m eadfjes
gf dt he wtear er 23 panthdfg awidm{lﬁh&aﬂ%hé Wititk 81 satd d&egﬁg‘ﬁae&ﬁaxp&mﬁdﬁﬁagsmh”
ody portion ar e _appr mat.ely i he, sane size, and Shape as the side edges
of the wearer's Bg%to T‘@:ﬁhe t%gb’s?ftosé‘qmw S@P@%ﬁﬂ?‘?@&! g?cFF"%FsrfB‘é‘! said
preferred enbodi menbasedasaid apdxoand a beast acportion ofiseid primiaryeabsorbent abinponentatas | y
al ong the side edgeg wiith BE1e4$ HaR orSeqi@ o' £5 mm, sfigiﬁfaﬁbhl?émb%ﬂemﬁpﬁgent

wrappi ng elenents 24 fol.d at | east .alo a ner.a curvi]inear |
that” |ies at |east §UREPNFI3 RMBHRFS eq‘gf”agggﬁg& » (NQRIORIS o pRlymeric, foam o5

The side wr appi ngtrusturenofi inter@annected opdn cills iwhixdh, is Isapabilet dfrabsagbing blced ghé  of

180 degrees, and bebloodhieaqiifsis! FhérBiRt 4 N6MRY 2 pBitioR foflshiA 195A sBlictire RAfALdNES -
The fact that the si dg wrap near

i ng. el enent g, 2 n fold.along a curvi,li

line, allows the sigde vﬂpﬁ’bp'?n‘a gf%%ﬁ?'gp%ﬁ‘lleom& as 2 f’fsét?mf’%lqﬂ PHTSIPhe
| ength of the edgesdeflectioreoffzemsPt to §¥hatpreferably1086 tockfils; amore preferably 60%6idocy
for the side wappi specivheie Measirad Rhtes A éonfifling Yridset lof 0.7 {5 Whipa)) atvep! d

reduce the area of the rer’ anties the side wapping elenents 24 are
able to cover. f’e%?‘\é??f@abig‘g"‘?ﬁe tendency for the ends of the main

body portion along the |ongitudinal ., _.side edges thereof to becone

det ached from the mé&@é?’?“b%!ﬂ??@gcmIIW*ﬁel‘hﬁ“hﬁamfsBP‘ﬂ‘“G@&‘r‘ onto the
topsheet. It further substantially reduces, if not elimnates, any tendency
for the si de wr appi np chpiliaytspecific swrfise aueacinuthstrangehefifrern Q.0080u0dB4%i de
of the wearer's panties m2/o0r for the fastener on the side w apping

el ements to "pop" off fromtheir attachnent wi th the underside of the

panti es). he ' ggbi@ gt(h 1§ rakl y., 0 has fasteners
t hat are adapted toBzecua?tZ%%g&xed?s nit-ary nag(il%nﬁg(gygf’gﬁfhe crotch region
of an undergarnent. FIGS. 2 and,3 show qne preferred type of fastener,
in the formof an aﬁgesi'&%'gé‘f‘{’ﬁ"(!‘rﬁ?gﬁf“ e than 2 W%xwe&h{'%%’am
3. An absorbent article of Claims 1 or 2 wherein said foam structure has at least one
of the following additional properties: a Tg of less than 50°C; a cell size of from
30 to about 130 pum; a hole size of from 5 to 30 um; and the ability to wick
artificial menstrual fluid vertically to a height of 5 cm in less than 40 minutes.

4, An absorbent article according to any of the preceding claims wherein said foam
structure comprises a first foam portion having a capillary specific surface area of
from 0.012 to 0.020 m2/cc and a second foam portion disposed further from said
apex than said first foam portion which has a capillary specific surface area of
from 0.020 to 0.026 m2/cc.

This Sheet Has Been Rerl
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pad adhesive 94 and side w appi ng el enent adhesive 96. Th “m(ummlll
‘With the sanitary napkin of the present invention are, Ei mﬂ

limted to adhesive attachnent : WO 98/ 00085

PCT/ US97/ 10607

means. Any WORO0S f st ener used in the art can be used PGF"@%Wurpose
For exanpl e, the sanitary napkin 20 ul d lpe arer's
undergarnent by frictional fasteners&omach HH&B%E@MEJ&W or a

conbi nati on of any of t he foregoing types of f asREMAGED For kinplicity,
however, the ast nte - adnesiye

at t achnent ans E?Igé'ﬁla“?grge@ pres Eﬁ”ésaéé S '?%P%{ﬁﬁ‘éﬁﬁﬁé' F5%8&ner s.

Sui t abl e pr esselt @a@%?ﬁwad s it micaensand paid sgoendifosny pasien has apr eat er
detail in U S Pahodige cell didmBiky ofiiefween 35 - 60 micronsIhe adhesi ve fasteners 94
and 96 can be arranged in any suitable configuration. FIG 3 shows one

possi bl e pan fa Tk f

FIG 3 corrprrés/es %@Qﬁsroﬂ{}?f E?l?fu nal | oS \Iﬁgéﬁt&g?&ggﬁ{s{” gr{aﬂa g{?ﬂp‘gskﬂners 94 -
that lie on oﬁ?@?P?"et%P‘BE@ Mﬁgp ?%/!HMF“‘SM Rne L.
The | ongi t udi nal | yenfmngt}tresdmeof()depw(&ll kp;id FTakpreeeCaferd SShinates, and 5. 3

f bl t end t
el emrent 62 of ?Ees&gﬁﬁn Ngi'y%a% Bnkto Sfpren dpfiedbd B ARITHASE

oriented central under Qﬂnspr ef erably each have an i nside edge 94A
which is general ly linear. The inside edges 94A of the
| ongi t udi nal I%y- or iTemetsarbeatautisieofLlgimsa; 8, 0r6wlprel?i saidifitst/ foapagoetibnand yaid r om

each other and fr gegohdoampoRtionRBmptist Yepdrat @ongﬁglterl ine L of the
sanitary napkin 20. This allows a Iong| t udi l'y-oriented central region of

t he sani ry apki e f ast r req nove
apart from t A &%‘3&"’?‘9 %gﬁﬁl %’%\7@é W? “%E‘HE?“Z "Wll’{‘ﬂ' t he
wearer's body Thaccorsting to.aay 9f theypre cedmss iraandp seeondawy] bp@aemasmms 94
preferably have osdiéisedndilyabsdiédit 2osiparefis chirprisingad liquid perviowshopsbekt,

simlarly to the F?.’ﬁg‘g &Q&gr dary
absor bent nenber gg‘m ﬁra%\g&gg%%% centttr;z%Pltd tgéfﬁges%ndger%}bgﬁ é&ﬁ&'@
general |y hourgl aggs‘“‘medé’ﬁ%{‘ﬁé'ﬁ fiopsheet 51’ sgid; serRndery E’*"H‘tt he
center. In additi componenthisingojodnet Ltdisaidl 1br;mary abmbmnbmﬂpmm adjaceptond the

fasteners 94, theP&@ngﬂkﬁgg&gIﬁb&r &)E:g;oﬁ&ﬁ‘bly has a rectangul ar side

wr appi ng el enent fastener n eac e Wrappi ng eI enent 24 which lies
LT, oo SR ek ind o e R P e 1
portion of said foam structure is compressible under such forces that when it is
placed in the space between the wearer's labia majora, it will be compressed
without deforming the wearer’s labia, and will be molded by the wearer's labia
and conform to the shape thereof.

10.  An absorbent article according to any of the precedmg claims wherein at least a
portion of said primary absorbent component will. ﬁt in the wearer's gluteal

groove.

This Sheet Has Been Reﬂlaced
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one possi ble fastener configuration, and that nmany other configurations are
‘possi bl e. The adhesive attachnent neans, such as the central pad
adhesive 94 and the side ‘wrappi ng el enent adhesive fasteners 96, may
each be cover_ﬁg, W par ate renovabl e rel ease liners to_keep the

adhesi ves froMOSt] ?ng to extraneous surfaces prior to usePCHUSSMIONY; { 5p) o
rel ease liner that can be used for the side wapping el enent fasteners 96

is described in U S. Patent Appli cai oz'aSeri al No. 08/247,912 filed My
23, 1994, entitled "Absor bent Arti é ving Fl Wth Unitary Rel ease
Strip" in the name of Gsborn, whi ch Wwas—gr i gi pra filed June 5, 1990
(PCT Publ i cat i on—fo—i6-S 4—publi-ched ceMZ 1991) .

- WD 98/ 00085 ——b—

PCT/-US97/ 10607 . .- N o » 1540
FIGS. 4 and 5 sh’ciw gy,~6f coveri ntet he hdhesive fastgners on the
y

gar ment f%i g sidefof the sanita apkin. As FIGN4\shoys, in this
enbodi nent, tf¥fe™gi de fwr appi ng ele nrs P4 are over 'Y he
body-faci ng side [20A of gtthe mai n body|portip 22 a ‘jh_e hesi ve

fasteners 96 therleon arR%tovered withja bnifTary rel easess} 10. As
showmn in FIG 11, the a si ve fastengrs! 94| on the gar R
of the main ody pop 22 are copveredjw th nu '
such as rel ease ' §- 114. |n fhe endodifZEBE shown in FIG 5,
these nultiple rdl ease § 8 112 and 114 are a:-/{:' in an end-to-end
relationship in tthe | ongs di regtion.| Each of ‘=gt ads papers
112 and 114 genenal |y rESSaS t he swapE : gpur gl ass. The

rel ease paperns 112 Bf R'\'may haje hk i@ at | east one
edge, such as at jan end Rle, 1127 th EZEEEES| Ve, t hat overl aps
wWth a portion ad8f-eal g edge [ (sjuch as/ZE o t+h@4d] acent

rel ease paper. In the ¢ d*enmbod ment shomm{ t he non- adhesi ve end
edge is also fol ded bagk (such g4s along [F[grr] and Flerr]) t RrQvi de a

graspable tab 11 ag 1418 for the conpuner Jto hojd in ordpr Yo re easily
renove the r ¢l e&se |papers 112 and 114, ' I n o} he odi nent s,
t he end edge§6®~Lthd_reI__e_age__pgggr_g__gqlia_pyh_[at__k_lgr t han o_\}erl ap. In
still other enbodlinentd, the end edgek nmy |[be spaced sITghtTy apart.

Nurer ous ot her epf@i-mgAts of rrLlfIti pl riel dase pwﬁgelﬁnts are al so
: 1
L}

possi bl e. |
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For exanple, in other enbodinents, the nultiple rel ease papers may be

arranged in a si de-by-si de arrangenent, rather than end to end. The
mul tiple rel ease paper enbodi ment s described above are particularly
useful when the main body portion 22 of the sanitary napkin is

extensi bl e, NVQPHP] exibl e, or both. Such nultiple rel easdPGIAAN10607
arrangenents provide ease in handling these types of sanitary napkins and

al l ow t he wearer to place the sane i /hg panti es w thout portions of
t he adhesive fastener on the sanitaég pkin fol ding over and
inadvertently sticking to other portions of the sanitary napki n.

In other enbodinents, the central pad adhesive 94 is covered by an

ar r angenent where the release liner conprises a rel easable wapper 100
t hat- al so serves as an i ndi vi dual package for the sanitary napkin.
Suitable release liners that serve as an i ndi vi dual package for a

U.S. Patent 4,556, 146 i ssued
| ded sanitary napkin and

age can be provided with are

d to Quick, U S. Patent

L,V 5,462,166 issued to

sanitary napkin are described generally ¢
to Swanson, et al. (which discloses agtr
wr apper) . Q her features that suchfa pmc
described in U S. Patent 5,181, 61
5,413,568 issued to Roach, et aI20A

M nton, et al., and U. S. Patent 2.9 '~53Fd to Berg, Jr., et al.

WD 98/ 00085
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Figure 6 is a depiction of the s‘y|’. y;sf A of the present invention
in place in an u%rgarﬁﬂt o sz pAH68Wr n by 24any wonen and
wel | known as a e #-mn—t eb6dapi t ary napkin 20
in the panty shown in F’:==:::=—n%EEﬁE%5mﬂﬁf!ﬁﬂﬁ::ﬁtgggynr pur poses of

di scussion, rather than to Ilnlt € plSSIll‘ confiqurations the
sanitary napkin may take ﬁg shog&ﬁ ¥ under st ood~8fat t he

sani tary napkin 20 descrited hereln may so take other configurations in
use. For exanpl e, the side wapping elenents of the sanitary napkin 20
can, if desired, take in-use configuurat jpns simlar to those of the
flaps described in U S. Patent 4,687, an 5,267,992 issued to Van
Tilburg or U S Patent 5,354,400 issued to Lavash, et al. O cour se,

the in-use configuration will differ somewhat since the span of the side
wWr appi ng elements 24 wll typically be |less than such fl aps.



The panty 10 conprises a crotch portion 12, a front section 14, and a back
section 16. The crotch portion 12 joins the front and back sections and
conprises two el asticized side edges 18. As shown in Figure 6, the
center of main body portion 22 is pl aced in the crotch i 2 of
t he panty 10V%?¥%“%ﬁe garnment-facing side of the main ngék%@@p%on in
contact with the inner surface of crotch portion 12 of the panty and one
end of main body portion 22 extending eﬁggds the front section 14 of the

c

panty and the other end towards th k section 16. Central pad
adhesive 94 mai ntains nmai n body portjian-22 in positig?. The dista
portions 76 of side ppi ng el enments_ 241 are fol ded ound the

el astici zed side edéﬁgf g of thepanty._.Jhe f| ap~sadpesive portiges 96
secur e the side wappypg el-eents 24 t o the unders{desot th& panty.
Nurmer ous ot her al t er natixexenpediientd of bentN\article and

Wr appers descri bed hef ePg are pqssibke AN G 7 shows an

altérnative enmbodi ment [off {he sanitary nlap adhpt ed for use
in Japanese nenstrual sghdris. The enbddilept- shown infFIg 9 has a

di fferent pl an vi ei&shape ‘than thg enb ' Zh the preceding
drawi ng figures. Mbst §§{\nct'iceabl'y, the $ ’fé 20 in FIG 7 only
has | obes 38 in the redx&Nd\r egi on 34 :%gé. napki n 20. The

| ongi t udi nal si de edgeg [ . Apx general ly
linear in the front end _ :?ﬁgg of differential
extensibility 84, partifg é md—B84€gi on 34, are

shifted forward r elld 'f eFppdi nent shown in
Al fferential

t he preceding drawi ng f =Z
extensibility 84 are ndw e e centerline T
of the sanitary B@kia- \ A——24
PCT/ US97/ 10607 L o o 4?
I n the enbodi nent shomrﬂ“ : 7yt pri apsor Bent| frenber 40 is
slightly wi der and dHortpr id teigﬁt &han-p : enf menber on the
enmbodi ment shown in thg |- ° precgdijng drami pg f gures.|. absorpent core 50
of such an enbodi nent rBy'conpriEﬁ . -jtwo &trips of floar ogg" whi ch
serves as the acqui si tT|gn/ T| T Ppart|ron,[~gfd|onef of _Whilch™| [~ Serves as the
storage portion. Each gf] these strfips mey have the sqme W dth (e.g.,
%6—T - \ %
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e
!
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.approximately 1.4 inches (about 3.5 cm)), and the strips may each be
approximately 2 to 3 mmin height. Additional strips, of course, can be
added as either acquisition/fit portions or storage portions. The total
hei ght of th i mary absorbent nenber 40 may, therefore, be in the
range of bet&ggﬁmgﬁﬁut 6 and about 8 nm The various | ayer LCHUSPHIO607
absorbent core 50 can all be of the sane |length, or they can decrease in

| ength from bottomto top. For exa ryin one variation of such an
enbodi nent, the primary absor bent er 40 can be only a portion of the
| ength of the secondary absorbent menber-60, and bezéhifted so that it
lies al nost entirely JJy the cent ~egrpm36—-and Aear end region 34.

used | 2o absor bent
5 Lhedpresent invention
.e., each™poxtion of the

I n ot her enbodi nent s!
core can be varied. Forexediple, the foa
typi cally have a honpQeneou structurg, )
absorbent core 50 is rel gtively unifofm; in terms of ¢e\|l and hole sizes.
However, if desired, thede foanms can pe pre d_so—e o] —4@ave a

het er ogeneous struct urq \For exanpl e, | t he deafms can havg¢ 4 egions of |ower
and hi gher capill arygspecific surface!area and/ es—UcEEEasT 6§ aver age

€ eharacli.er+stTTE~o

cell size fromtheir to ;. portipn kl dsest to<<ﬁ§$§qarer) to their
bottomto provide a capil¥ Padi ent . [The g§§§§§§? have two
("bi-nmodal ") or nore cell e caﬁillaryéﬁﬁ%ﬁ?éy can be

conti nuous or stepped bet w8 | ff erient r5§ﬁ§§§g§r t he absorbent core.
Such gradi ents can be ack X varyiro*kﬁ;:siyfess conditions used in
maki ng t he foam as descri¥ e arn§§§§§S§§ded previously.

Al ternatively, the different Hul d | ghd-spde- by-side, and the
portion of the foamwith a | {[14ri (S folded  over a
portion of the foamw th highg | arli t y/} Mum@pus ot her fol ded and

pl eat ed enbodi nents are po.sqmﬂq ﬁhd'pQ{rFoﬁ pf the foam can be fol ded
over each other to cr e %ertlualﬁy st ack Mo+ @ggenent, an
arrangenment where the fol ded Jr} Iebﬂed- }lhyeﬁ; are si de-by-side, or nore
conplicated arrangenents wherg Qhe Fﬁldéd pof ti ghs| are at an angle with
the other portions of the faan“L__}u-_i_Jll 1 her _exanpl e, the foam can
have regi ons of high and IOM/:aﬂiIIaHy Spe&?}ic sunLpce area, such as
along the length versus the w dgh of lthe féaim Fhils provides the ability
to control the direction of WDVQHenﬁqofith4k?bs¢ bed fluid within the foam
and is particul arly advant apghus yhen'tha oa 2 a”bectangular
configuration. By providing = \\0.Qg/ Hohgs

PCT/ US97/ 10607
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48 a heterogeneous structure, the absorbed Iiquids can be induced to
nove al ong the | ength of the foam as opposed to its width, thereby

m nim zing potential |eakage al ong the si des of . t.he cat aneni al pr oduct

t hat can occu nﬁﬁhgl eadily if the foamhas a hohbgeneous The
regi ons of hig% an fOM/caplllary specific surface area gé@&#ﬁé@mibo
can be obtained by using nmultiple m xing heads, such as is described in

U S. Patent Application Serial No. 08g$}ﬁg643 (P&G Case 5985) entitled
"Het er ogeneous Foam Materials", filed rch 8,1996 in the nanme of

Shivel ey, et al, or by ' pubﬁgd" condi t ipers ydur i pofi@Ae making or pouring
of the H PE, such 26 nges-inn and/ or 28] usting the water
to oil phase ratio. 0 ' t nbodi ment he storage
portion 56 nmay conprise aps0 v_ge.lllqng ~ 0Bt eTTral S\ The absor bent
gelling materials may b oukded I'n nuUMer ous b055| forms. For

exanpl e, the absorbept I4ng materia) s: my be provrue (| N é?e formof a
| ayer of particles 01 a drbent gel i nig haﬂerlal in _the” orffof a web of
mat eri al cont ai ni ng onbent gelllng hanerlal or injthe formof a

| am nat e conprising par cles of abaorbedt gelllng e ial. It
may be desirable to pro e ‘@ conpound sanﬂtary napkish ing a primary
absorbent nmenber with vargy ng, degrees:of mudth or ca1| r throughout its

| engt h. For exanple, th Fis ry absor perdt nmenber, be relatively

thicker in the central regiygn \ 36 as'oggoqed to the Znd regions 32 and 34.
Alternatively, the primary sok bent mber may,/bedrel atively thinner in
the central region 36 as oppRsed to t he end regi ¢gnsSy 34. In

al ternative enbodi nents, theWriyary dbsbrﬂent congpnent 40 coul d be
shifted | ongitudinally f or war on bac mardlrelablv to the transverse

centerline T. I n ot Ker altennaﬁlve enpod ments, the sanitary
napki n 20 need not be in the rm of; 3 c¢npoqnd sani tary napkin. For
exanple, a sanitary napkiﬁkca, belproyided!in trhe fi2Agur ati on of any of

Serial No. 08/563,879, fled Ngyepder21.l 1das ! ¥ gehat i onal
Publ i cati on No. WO 94/ 16658,_. ++ﬂ+ed+lQQnépaL4¢f n, Flexible Sanitary

t hose sanitary napkins describad iin all d U $. t ent Appl i cation
I
i

Napkin Wth  Central or —Hunp" ) pgubli shedip thé(\zne of Gsborn, et
al . on August 4, 1994), whe me hung conpris s the fo descri bed
herein. In other alternative odlneht | thg y napkin can be
provi ded in the confi gul/da; f %aglt ary hapki n é}crlbed in US.
Pat ent Application Serial No. 8/631 3 entlule "Absorbent Article Wth
Cl ean Appearance and Capaci t ygSi inal dnst filled ept enber 21, 1995, in
the name of Hammons, et al. zG Ca$e15823) w&t the foam descri bed

herein in the center region I
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t he sanitary napkin. WD 98/ 00085
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In other alternative enbodinents, rather than having the side w apping
el enent s i bed herein, the sanitary napkin 20 may. S
whi ch extend laterally from the side edges of the main b%ggﬁggé%ﬁgn 22.
Pat ents describing flaps suitable or adaptable for use wth the
secondary absorbent nmenber 60 of the ceﬂyﬁynd sanitary napkin 20 of the
present invention include U S. Pat. 687,478 issued to Van Til burg

on Aug. 18, 1987; U.S. Pat. No. 4,589,876 i ssued to Van Til burg on May 20,
1986; U.S. Pat No. 4,608,047 issued to Mattingly on Aug. 26, 1986; and
U. S. Patent No. 5, 389, 094 i ssued to Lavash, et al. on February 14, 1995.
Optironal Iy, the secondary absorbent nenber may conprise conponents that
naturally wap the sides of a wearer's panties. A sanitary napkin having
conponent s t hat naturally wap the sides of a wearer's panties suitable
for use with the secondary absor bent nenber of the conpound sanitary
napkin 20 of the present invention are di sclosed in U S. Patent
Application Serial No. 08/096, 121, (P&G Case 4961) entitled " Absor bent
Article having Panty Covering Conponents that Naturally Wap the Sides of
Panties", filed July 22, 1993, in the nanmes of Lavash, et al and U. S.

Pat ent Application Serial No. 08/277,733 (P&G Case 5354) entitled
"Absorbent Articles Having Undergarnent Covering Conponents with Zones

of Extensibility", yold) 20, 1994 in the names, g rger, et
al . Thed \ : L) mepgper 40
and the secondayy abso bent me , N 5 S

- - o

t hat are extensibl &
the |ongitudinal di Nes N ‘ & v :
Preferably, the conpowgpd sanitary i Ngrd ; /23 O .W@ in the
| ongi t udi nal direction™Nget ween ahSs: & ,/

unstretched | ength. 24 {33 f - confort,
and decr eased stai ni,ng WRKeBy{ hSEdQu /,;553' ;h:'” i ixed to

t he wearer's undergar ) ) e SasyE 5
conponents are described 24



Serial Nos. 07/915,133 and 07/915, 284 both filed July 23, 1992, in the nane

of Gsborn, et al. (PCT Publication Nos. WO 93/01785 and 93/01786, -both
publ i shed February 4, 1993). ~ In addition, the features of the
pr esent inveq&ég uld be provided on other types of ahsorbent
articles, For e, suitable absorbent articles in fhe fRSHy57/10607
pantiliners that could be provided with the features of the present

i nvention are disclosed in U S. Pat%?t , 738,676 entitled "Pantiliner"

I ssued to Gsborn on April 19, 1988. Sui é e absorbent articles, at

| east sonme of which are in the form of adtuhtZi ncopt@pgnce products

WD 98/ 00085 2
PCT/ US97/ 10607 R Ny, /—wz/m t hat
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in U S Pat er A i to Fei on April 5, 1994, and
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y éﬂeaﬁmnﬁmmmllmﬁm or wear ng by. a fyssatemle_sald_sbo pen s

base an a‘f)exc dai d bdse®and apex each " OhBescrigtion wpggaa:wg
wi dth of said base is greater than the w dt f Claiin(@) pagedfm%p% e(gﬂd;she

wi dth of said prinery absorbent conponegy dqneamn n§ base
éﬁ i

to said apex, and at |east a portion of sai ﬂPrABQi{aXt abs _
has a w dt Whafislolirmed lsan or equal to about nmsai d rbent
conponent conprises a conpressible, hydroph I| il & & '@k@q

pol ymeric foam structure of interconhected—ef = I8
capabl e of 1.absAn Ebsgrbehbadicle for wearning lbyoachmedemalqmsdsl abmebmtnarheled
foam structure 4@”{ ﬁ,@ll iently conpressible and has a resistance to
conpr essi on def h of from about 5% to about 85% when neasured
under a confining pressure of 0.74 psi at 31[err]C after 15 m nutes,
according to t on

absorbent art |%§%‘ﬁ§& aﬁ%@&%ﬁ&&mgﬁ gﬂ %ﬁ%@q 5?4 aﬁca@eg 1nsoa-r|;c?§%se andzdaqex é%%h
structure ba\jig a widthawtierajmethe twidthaof rsaisi Isams greatecthap rthe widiim of said

defl ecti f f 400 3.
The absorbent aPRRAR e W of s miBRp dhucipdl RAonSi s eiigh FefiSaig
structure hag‘eatoesaid gpex] andeat I¢amt agpartian et said erimarn absuriesrt icomponent
defl ecti f d 4.
The absorbent ol & W} of ks than dreedlBl S 2Baif U5 i, M phRAY, bSient
conpressi bl e und@nponent counptisefsoa compressibleythydraphilics flerible e donienic polymesice
bet th ) : — y

ot orm ng ¢ e wioa, Srichite b HtbrBirhecte onon ool yhichils CANE oF Btkcibd Btk .
and conformto amd bmdﬂﬁsﬁ(ﬁﬁqlﬂdﬁ Wherein saififoambsftuchuse tis easilieolyecarnpressiblen 1
wherein said prinpg ¥s Q%&&Qﬁ&{ sal n, ?ﬂ% ﬂ%o%rorlneéb%i‘s%”ﬂ dbollEsSH!

nmeasured al ong at east a por
when measured under a conf ining pressure of 0.74 psi at 31° C. after 15 minutes,

according to the Resistance to Compression Deflection Test.

2. The absorbent article of claim 1 wherein at least a portion of said foam structure
adjacent said apex has a resistance to compression deflection of from about 40%
to about 85% under such conditions.

3. The absorbent article of claim 2 wherein at least a portion of said foam structure
adjacent said apex has a resistance to compression deflection of from about 60%
to about 85% under such conditions.

4. The absorbent article of claim 1 wherein said foam structljre is compressible under
such forces that when it is placed in the space between the wearer’s labia majora, it
will be compressed without deforming the wearer's labia, and will be molded by the
wearer's labia and conform to the shape thereof.

5. The absorbent article of claim 1 wherein said primary absorbent component has a
length and a height measured along at least a portion of said length which is
between about 5 mm and about 30 mm so that at least a portion of said primary
absorbent component will fit in the wearer's gluteal groove.



bet ween aboHluﬂlmmﬂmj"m 30 mMmm so that at least a portilon of said
riyary nent wll fit in the wearer's glpteat SispAc
22 6. The absorbéent "arficfe of claim1 wherein said foam strtﬁf%@l\fﬂg: SHEET

A) a capillary specific surface area in the range of from gbqut 0.0080 to
about 0.49 nerr]/cc; B) a free @&psorbent capacity of frognagegtpg@
to about 125 and C) inorganic salt content of less t about 2% by
dry wei ght®of nglﬁa@hsofbeﬂtaﬂW@fé irp ( (ywhereia said foam sffuctucg hasl vih er-er-r—seaid
foam structure has a Tg of |ess than about 50[err]C. . The
absorbent article of claim1 wherein said foamstructure has a CelT Size of
from Abod c3piliary spasific swlacgnarea ip. the Tiapge taf ordranabaosk t0.6089 &f abouti m 1
wherein said f@agheideucture has a hole size of from. about 5 to about
30 [err]m 10. The absorbent article of claim1 wherein said foam
structure has the ability to wck artificial nmenstrual fluid

verticallyBto %'%?Bﬁﬁfb%ﬁ capagity iohfrons adbout20-foabout 1250/g; andt es. 11. The
absorbent article of claim1l wherein said foam structure conprises a single

honmpgeneoug) f qasRgahiE 46k Bdrient of less than about 2% by dry weight of foam.

7. The absorbent article of claim 1 wherein said foam structure has a Tg of less than
about 50° C.

8.  The absorbent article of claim 1 wherein said foam structure has a cell size of from
about 30 to about 130 pm.

9. The absorbent article of claim 1 wherein said foam structure has a hole size of from
about 5 to about 30 uym.

10.  The absorbent article of claim 1 wherein said foam structure has the ability to wick
artificial menstrual fluid vertically to a height of 5'cm in less than about 40 minutes.

11. The absorbent article of claim 1 wherein said foam structure comprises a single
homogeneous foam structure.

12. The absorbent article of claim 1 wherein said foam structure comprises a
heterogeneous mixture of a first foam portion having a -capillary specific surface
area of from about 0.012 to about 0.020 m2 /cc and a second foam portion having a
capillary specific surface area of from about 0.020 to abc_')_tjt 0.026 m?/cc.

13. An absorbent article for wearing by a “human female, said absorbent article
comprising: '

a primary absorbent component having a base, an apex,' said base and apex each
having a width, wherein the width of :sa_'ij;ij base is greater than the width of said
apex and the width of said primary abéorbent compbnent decreases from said
base to said apex, and at least a portion of said primary absorbent component



12 The abs claim 1 wherein said foam strud
+ het eﬂ’ummﬂm“umui M| of a first foam portion having a ca |IIary
speC|f|c surfacé t Mar%a*of ‘from about 0.012 to about 0.0340 r’r{£

a second foam portion having a capillary specific surfgcqg area of fro
about 0.020 to about 0.026 n®/cc. 13. s4n absorbent articlg for wearing by
a human fenal e, said absorbent article conpri sj ng: A PLiBe

absor bent corrpdllasna width of léss Hhare or aquabtx absuti Y5 HERE saidd papesy gBadibent

1210 2 v 01 et bt Bl b, Yatohfe A bl ! " ©

sai d apex sorben
decr eases fr om feaindstructure of intereornectediapen welts which lacapa@éesof abqodnmg bloodf

;g' d pri mﬁ;g wa d{i\ﬁﬁ'& Pﬁgggwawherel% salglfo?ng structure js gasmently corr(r)press:ble ry
absor bent anﬂ)mqm easistanseyio icompressioo rdeflectioniof &omhghibub 0%l tocaboﬂﬂ 86%bl e,
noni oni ¢ pol y easurg% Hﬁcg@r%tcfoﬂﬁﬁﬁégre%%utjeg:ffgﬁg%n?%‘lecb Hef § ﬁhr{tﬁeg"h' ch

i s capabl e of sor |ng ere sai d
foam structure aspordmg ta thet Resistamger tos€ompeession Deflept:brhﬁestaan@salsltmwyt 0

conpr essi on def AQY 352 red
under a confini %tgsap‘)ﬂreg’g g‘lS}IP g&({)e?\%lélﬁlsei &a% q%ffggﬂrﬁ Il_fﬁ_’cg@q g‘rthﬁgw%%n%@%,a”
accordi ng to thibemsarerisdahia t o Conpression Defl ection Test, and said

primary absor bent conponent is capabl e of at least partially fitting

In the space between the wearer's | abi a. 14. The absorbent article
of cl ai m 1Btwhiheeabsoshant atticle, pk tlainy i Bfwhereiprgith @squisitien/fincomponeal/basage cel |

di aneter of b?‘%@%@ ggp%anjnggr éb?%éﬂv&érp%8gﬂq0§?'3goﬁﬁé?5t?sg%nd said cQoRgaent

has an averag aneter of between a
component has an average cell diameter of between about 35-60 microns.

15. An absorbent article for wearing by a human female said absorbent article
comprising:

a primary absorbent component having a base, an apex said base and apex each
having a width wherein the width of said base is greater than the width of said
apex and the width of said primary absorbent component decreases from said
base to said apex and at least a portion of said primary absorbent component
has a width of less than or equal to about 9.5 mm, said primary absorbent
component comprising:

an acquisition/fit portion comprising a hydrophilic flexible, nonionic poltmeric. foam
structure of interconnected open cells which is capable of absorbing blood and
blood-based liquids, said acquisition/fit portion having a first cell size and a first
width;

a storage portion also comprising a hydrophilic, flexible, nonionic polymeric foam
structure of interconnected open cells which is capable of absorbing blood and
blood-based liquids, having a second cell size and a second width, wherein said
second cell size is smaller than said first cell size, creating a capillary gradient,
first width is less than said secona width, and said acquisitionffit is facing the
body of the wearer, wherein said acquisition/fit portion has a resistance to



e I 1 25 B e s e

base, an apex sd&i d*ba¥e and apex each having a wi dth wherein the
wi dth of said base is greater than the width of said apex and the
w dth of said primary absorbent conponegj decreases from said base

to said apex and at |east a portion of said primary absorbent conponent
has a w dth of ¢omspressieomdefiectionuefifronaladud 40%tomboni 85% wdhep mieasuredalngler Bent

conponent conpr i Sipd: i Si @A fid pogti: oRL-Si

hydrophilic fl e‘E"‘xf'Ej "ﬁ'ﬁ? %’Sﬁﬁué%i%rbpo B Bt a1 cr}éin%‘ﬁer 75 ‘rmifite’, Blldrdihg' o ne

i nt er connect ed Resistancs tes Caimipedssion Deffretior 'I@Bt,gmwbsaid rijorege ortiong has a

bt ood- based | Gjdtflfmos Ahloofiédstinl bGfkclibd o UrloliPBod1 By 'aBBuESE%! Ghdek Sun ST 2

and a first w dt h; a Sstorage portion.also conprising a

hydr ophi l i c, flcondilioss. noni oni ¢ pol ymeric foam structure of

iblnt e(rjcgnnegt Fd opgn Cﬁ| I§ which is gapalb: e of absgrbi ng bl god. S’?ﬂ " .
ood- base i qui ds, having a second cell size and a second w : erein

sai d 16. s ldhendbsosbént sarticle iof claiml 18 rwherein said cachiuiséion/fe bortioh zand saidat i ng

a capillary grgadi : L | | ss than said second w dth,

and said acqui%‘%ﬁ%h??'??c?@p?%c%eﬁér%gampbﬁenkgbody of the wearer, wherein

said acquisition/fit portion has a resistance to

54 ' f I QN falz0 09 ; t %R

measured uber T Sbsutoétt aih chiolim f60MnGRAY ol ded iR dffch 1

m nut es, accoragmpgessible ard resilient thaw:said storage pastia@bnpr essi on Def | ecti on Test,
and said storage portions has a resi stance to conpression deflection

of about 5% to about 50% under such condi ti ons.
18. The absorbent article of claim 15 wherein at least said acquisition/fit portion is able

to fit in the space between the wearer’s labia.

19. The absorbent article of claim 16 wherein said acquisition/fit component has a
capillary suction specific surface area of from about 0.012 to about 0.020 m? /cc
and said storage component has a capillary specific surface area higher than that
of said acquisition fit component and in the range of from about 0.020 to about |
0.026 m? /cc.

20. A compound sanitary napkin comprising a primary absorbent component and a
secondary absorbent component;

said primary absorbent core and an outer cover, said absorbent core comprising a

~ compressible, hydrophilic, flexible, nonionic polymeric foam structure of
interconnected open cells which is capable-of absorbihg blood and blood-based
liquids, said foam structure comprising:

an acquisitionffit portion having a resistance to compression deflection, according
to the Resistance to Compression Deflection Test, of from about 40% to about
85% when measured under a confining pressure of_@ 0.74 psi at 31° C. after 15
minutes, a capillary 'speciﬁc surface area, accordirig__ to the Capillary Suction
Specific Surface Area Test, of from about 012 to ébbut 0.020 m? /cc, and an

average cell diameter of between about 100-130 microns; and .
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16. The absH'mm" ' claim 15 wherein said acquisition/fit portion
and said ml" H conpri se separate conponents. 17. The
absorbent articie ‘of "cl & nt 15 wherein said acquisition/fit portion is nore
conpressible and resilient than said storage portion. 18. The absor bent
article of claim15 wherein at |east saigg acquisition/fit portion is able

to fit in the space between the wearers | abia. 19. The absorbent article
of claim 16 wherein said acquisition/fit conponent has a capillary

ti. i fi SUIf A {Q 020 /
sucti on SPect 4 bl BfafhTng EUSEMAPRortdiker SR PR SRS o
t han t hat tof abost §0%cundes thei samd canditionp specifiedifod said adquaisitienjepartiod,r om

about 0.020 to Qtﬁggﬁl%ryis etr:iﬁc g%rgadga%% ]o(f: ér&(h' aboufagggté%mﬁwgééc gﬁgéﬁ?@(ud

napki n conpri si ng orben mponent “and:
absor bent conpoar@verage cell diagadter ¢frbatsegn abeudr3bet microms; and said sedoadaryover , -

id ab bent IS - ] i ble. .. hvd N .
Flexi bl o, noni of ot BEpBhGH: sSmprieing 2 KR poRLE Wheng 6 T8l IxBenipug e
cel I's which is bagksheet jeifedlossaidhiopsheet,cand aamabsbtbentielearesatipositioned betwagends,
sai d foam strucfufe, ﬂgaréngis?ﬂ:batcksheet' an acquisition/fit portion having a

erlec ’

resi stance to conpression I'on, "accordi ng to the Resistance to
Conpr ession Defl ection Test, of from about 40%to about 85% when
measur ed under o1 ,{dgg'p 14 DSk - . f

m nutes, a capsl arg6 Sp C%P?‘(Szrsgﬁ‘?@%@&%e?‘éab?é@i°é'?é& ?}oé[sg !‘S{ %’H@%ﬁﬁbﬁ%&?
Suction copparent.c Surface Area Test, of from:about 012 to about 0.020
nMerr] /cc, and an average cell dianeter of between about 100-130

m crons; and
21. The absorbent article of claim 20 wherein said prima_‘ry absorbent member has a

capacity and said secondary absorbent member has a éapacity, and the ratio of the
capacity of the primary absorbent member to the Qapacity of said secondary
absorbent member is between about 1:1 and about 10:1. ‘

22. The absorbent article of claim 20 wherein said primary absorbent member has a
capacity and said secondary absorbent member has a_=capacity, and the ratio of the

capacity of the primary absorbent member to the capacity of said secondary
absorbent member is about 5:1.
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55 a storage portion having a resistance to conpression def %ctE: gg D

. “of from about 5%, to about 50% under the sane conditions spe -
for sai d ‘acqui'si t ion/fit portion, a capillary specifi c gt

of from about 0.020 to about 0.026 merr] /cc, and an ’;‘l, 1

di aneter of bet T about 3&(ﬁﬂ>mmm;.mmlmmdvmmsndary ,

absor bent conponent conprising a liq ‘Bﬁ?‘ﬂ“‘bus topsheet, a I|qU| d

i nper vi ouMNAﬂomcmwmg |PHBBISHED§MQ}3& TEEPAKENT COQPERATIONSTREATIY: (PCT)

el emen cs:m&hmmmdenbawmw sgi d N aphlaslond Pilucdh Nukit K S Neew0 9800085
sai d sgecop gsfﬁasorbent conponent bejyng joined to said prinmary sor bent
conpongent . The absorbent arti ¢l e |d43) ileepationz® Publigation Date; salmem}mss)

absorb[ent menper nas a capaci Ly and[sal d secondary apsor bent _menper
has a @xpumgomamw“mwu o off 710607 | !E;!gd «ﬁ{?&b@oli%ém
L

hout [CekRERRRRY, O 2L gTRRREK . SR

said prinary absor bent menber has a le!U.§§1 -‘l!i
absor b Py  has 3 5 o5 and the m?&
pri marly absor ent rrenber tet e capaC| ty ORU (mmplm(A@.W
menber! i s about 5: 1. ESHFRGBGRIB.IT LU, MC, NL, PT, SE).OAPI
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{S7) Abstract

Absorbent  arficles
such as sanitary napkins,
panty - - liners, adult
. incontinence . devices, : and
the like are disclosed,
The . absorbent articles
dcscnbed herein comprise
a foamabsorbent structure
comprising a hydrophlhc,
flexible, nonicnic
polymeric foam structure
of - interconnected open
cells which is particolarly
suitable for  absorbing
blood . and blood-based
Tiquids. The foam structure
is- tesllzently compressible
and - has’ resistance i o
compression deflection’ of
from-about 5% to about
, 85% when measurcd under
. a conﬁnmg pressure of 0.74
psi at 31 °C after 15 minutes. In preferred embodiments, the foam structure is compressible under such forces that when it is placed in
the space between the wearer’s labia majora, it will be compressed without deforming the wearer’s labia majora, and will be molded by
the wearer's labia and conform to the shape thereof. The absorbent structure may comprise an aeqmsinonlﬁt portion and a storage portion
when:m ‘the acquns:tnonlﬁt portion has softer mechanical properties than the storage poruon. and is a capillary gradient in the direction of

the swrage portion.




