;e3etvnnoDr | Xsu6 vTtveJmv WO 991 25290 1 HI GHLY EFFI Cl ENT ABSORBENT ARTI CLE
FOR USE W TH MENSTRUAL PANT FI ELD OF THE | NVENTI ON PCT/ US98/23861 1 3 , ~U~
2002 The p ghvention relates to absorbent articles su tary
napki ns, pgﬁf%ﬁners i nconti nence pads) and the |iKke. Nbrgegglrgt?%gflarly,
the present invention relates to a highlyl efficieat absorbe{nt arti cI e for
use with a s ment) such as a menstrual pant (or

BACKGROUND Cﬁlmw “mm[m Absorbent articles such as sani tary napki ns,
pantiliners I ncont'i nence pads are devices that are typically worn in
the crotch region 581" an undergarnent. These devices are designod to absorb
and retain liquid and ot di schar es fromthe hurran bodé/ and to prevent
body and cl ot hing soili ng'%qﬁln thfrF} WA%SQB% absorbent article
wom by wonen in a pair of panties that is norrrally p03|t|oned bet ween t he
wearers | egs) adjacent to tRORSEWITH MENSTRUADPANTIS of a wide variety
of shapes and di nensions are currently used by wonen for the collection of
menses and ot her bodily dischar unber of efforts have
been di rect ed at providi ng sani¥aty : ' mai ntain contact with
the wearer's body. One attenpt to prow de such body contact is disclosed in
U.S. Patent 2, 747 Bespresentinvention zdatei%ﬂ:sm:beﬂbmmles sidemmmmm

di scl oses a I h n n ud
t owar ds and %@gﬁﬁct@ﬁagﬁg B&*s hv\lga?ﬂé% WMm al %S#gage
descri bed i n IRYRAURA Telates tot %MS‘XXJF‘- @tfﬁbé‘?ﬁbsﬁvﬁlalle for ssel vt aguRpoTtiBBever .

For i nstance,gahiiéntSéuth a8 Aindiidaifl paht ((ohgmﬂyjsorbent pad and hunp in the
g/brcer bandage appear to limt the conditions under which the bandage is
ble to maintain contact w th, = ? of the wearer. U. S
Patent No. 4,425) 130 issue® Fros , 1984, di scl oses a
conpound sanltary napki n t hat corrprl ses a pri mary menstrual pad and a panty
protector joined Absarbentarticiéscsuchns sanitary mapkinsspantitiners, andiiacominenoceipads

h h

o ong. essont 1 feVPeERECict il Bbf in GE chc oo 6 & liferkdunBlly L 1T
i ntended to syises are degigned ¢o absm'bswdexemryﬂmecbran other X\schar»gpilﬁmnl P11~
wo ~nsz90 PCTudndHBbdghhd 4o predent Yody addidthing soiling. Sanitary napkins are a type of

absorbent article worn by women in a pair of panties that is normally positioned
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 collection of
menses and other bodily discharges.

In the past, a number of efforts have been directed at providing sanitary
() napkins that maintain contact with the wearer's body. One attempt 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 longitudinal hump which
bulges towards and may contact the body of the wearer. The catamenial bandage
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
appear to limit the conditions under which the bandage is able to maintain contact
with (and conform to) the body of the wearer.

U.S. Patent No. 4,425,130 issued to DesMarais on January 10, 1984, discloses
a compound sanitary napkin that comprises a primary menstrual pad and a panty
protector joined to one another at their corresponding ends in such a manner that the
two constituents are free to move relative to one another along essentially their entire
common length. The primary menstrual pad is intended to absorb the bulk of the
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bodily fluids discharged by the user, while the panty protector is intended
to protect the user's garnents fromsoiling. In use, the relative freedom
of .nmoveneniydpiésen the prinmary nmenstrual pad and the pantypgtRisesiRs:
serves to maintain the primary nmenstrual pad adjacent the user's crotch
region while the panty protector renains dssociated with the Pgﬁr's 0
under gar nent . Is also desirable that sanitary napkins, not Ay”nQJZtaln
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worn in the wearer era
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WO 991 25290 PCTNS98/ 23861 4 ~ ~ AUC 2002 forces to hold the absorbent |
carticle in place at the source of bodily fluids. This can be contrasted
wi th using -sjized sanitary napkin in a loose-fitting Lr ties,
whi ch funct‘lgéﬁ;é’ryi”a manner that can be anal ogized to the usg’%fusggféﬁgg )
cloth beneath the source of bodily fluidsg The absorbent artigl A{UZ; gnqz
preferably sufficiently small that it only covers the wearer' %u nda
region and imedi ately adjacent regions, and in particular, covers the
vagi nal i ntr oith¢¥eansys bpdy shichaisaot aequined to deidesigngd te compensatesior pearly-
article may al@gnevRigdfiéntyearer’ s perineum The absorbent article
preferably does not ex% end forward beyond the wearer's nons pubis. The
absorbent article ferably does. not _ extend rearward tq cqntact.the,
wearer's anus to aa{)i?‘as ?8%&’!%%@%@%‘%?‘“@@ &‘ﬁbl‘ 2R, 20pR nbr”ﬂiﬁsﬂé’%‘ﬂb
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overcones a dr 7eddp agaomy "\c,ﬁ'édﬁf‘ﬁp thedygodush With reSnete; the Ieius.
antiliners, which being conparatively stiff relative to the absorbent
rticle of the present invention, will transfer forces applied to the edges
thereof to other portions of the sanitary napkin or pantiliner, causing the
sane to bend or crunple, and/ §UWLRRY‘C6?‘1“H§I§Q@ igﬁ position under the
wearer's vaginal introitus. | ; absorbent article
of the present invention conprises a |iquid pervious topsheet, a |iquid
resistant, or |iquikthe nﬁsmi%wuwekéﬁe@@d f%ﬁ!@&vpéﬁmé ahspeheakarticles forn
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absor bent arti gdrmenta(®r dndergasment),shcly as a menstmlabpant (orgdany)smal | er t han
conventional sanitary napkins. For exanple, if cup-shaped, the absorbent
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achieve a "macro" fit that is capable of fitting virtually all wonen, and a
"mcro" fit that adjusts to the particular body contours of individual
wonen. The high loft topsheet also tends to break the flow of nmenses al ong
the wearer's body, and intercepts nenses flow ng along the wearer's body,
and all ows such bodily exudates to be acquired into the absorbent core. The
absorbent core can conprise a variety of different high efficiency
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" engage with and adhere to a specially designed knit supporting garnent. In
ot her enbogi t he absorbent article may be provided wt |
portion on%%zgc?y-faci ng side; In such a case, the absorben ﬁ%§r9t§}|2§ e may

have an absorbent tube on its body-facing4side so that it isﬂalw m of
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cups the labia from front to back.

The absorbent article also preferably does not cover areas of the wearer's body
that undergo substantially degrees of movement (that is, the absorbent article will
only be placed adjacent to "low motion zones" of the wearer's body). In particular, it
is desirable that the edges of the absorbent article will not be contacted by the inside
surfaces of the wearer's thighs when the wearer walks, or otherwise moves about.
This overcomes a drawback of conventionally-sized sanitary napkins and pantiliners,
which being comparatively stiff relative to the absorbent article of the present
invention, will transfer forces applied to the edges thereof to other portions of the
sanitary napkin or pantiliner, causing the same to bend or crumple, and/or shift from
the desired position under the wearer's vaginal introitus.

In several embodiments, the absorbent article of the present invention
comprises a liquid pervious topsheet, a liquid resistant, or liquid impervious
backsheet joined to the topsheet, and an absorbent core positioned between the
topsheet and the backsheet. In one embodiment, the absorbent article has a cup-
shaped configuration. In other embodiments, the absorbent article can be generally
flat prior to use. The absorbent article, as discussed above, is substantially smaller
than conventional sanitary napkins. For example, if cup-shaped, the absorbent
article may have an overall length when measured in its curved configuration of less
than or equal to about 6 or 7 inches (about 15 cm to about 18 cm), or even less than
or equal to about 5 inches (about 12.7 cm), and a width of less than or equal to about
3 inches (about 7.6 cm). In one preferred embodiment the absorbent article
measures about 6 inches (about 15 cm) by about 3 inches (about 7.6 cm). The
absorbent article of the present invention preferably has a surface area measured in
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PCTI US98123861 1 3 AUG 2002 Fig. 8 is a rear view of a preferred enbodi nent
. of a menstrual undergarnent for use with the absorbent article of the
present iny t Fig. 9is a cross- sectional view taken tr

t hrough a p‘gpt @Eﬁb‘(’)f a wearer's body which shows how a pri orﬁ@S’%{g‘{sﬁjﬂ“}i
conventional pair of panties often fit when the wearer's |egs| @ Auapﬁm
Fig. 10 is a cross-sectional view taken transversely through a portion of a
wearer's body |ch ShO\gﬁ how,a_prior art conventional_ pair of panties
often fit when ngition at§a¥9§¥esﬁﬁ@“t°6§§‘ﬂﬂé93 ot qny of thesfollopring sakit 20onal
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apart. Fig. 12 is a cross-sectional view taken transversely through a
portion of a wear er The labsbrberhi aticlprio\preflembhn heghdyrflexibsié, advpréferabynhag aal
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\Ld;e Wi t h the aﬁmrobequalaraboutéSQg/m éahuuee.@lrg/cm Wention fits when the
arer's |l egs are together. Flg 17 is a cross-sectional sagital view of a

huran femal e wearer h?*b‘il)é"' fp&?&%”émg&uhﬁhf* ik ttop?neg{ ?)?etﬂé :{rt]»Ec‘!r‘BQﬁt' on

in place. Fig. 18 is ap |a ragnent e
enbodi nent of @l %mraf@ma high loft Ebrous méerpﬂleélam ahsﬁﬂ@ht prgigle with the high

loft fibrous material is preferably comprised of fine polymeric fibers that provide a
plurality of filamentary members for contacting the wearer's body. The high loft
fibrous topsheet material serves several functions. It allows the absorbent article to
achieve a "macro” fit that is capable of fitting virtually all women, and a "micro” fit
that adjusts to the particular body contours of individual women. The high loft
topsheet also tends to break the flow of menses along the wearer's body, and
intercepts menses flowing along the wearer's body, and allows such bodily exudates
to be acquired into the absorbent core. The absorbent core can comprise a variety of
different high efficiency absorbent cores. In one preferred embodiment, the

() absorbent core comprises a highly porous HIPE polymeric foam that is preferably
either slit, in the form of strands, particles, or a plurality of upright, spaced apart
columns. The term “HIPE polymeric foams” refers to hydrophilic, flexible open-
celled foam structures which are preferably prepared by polymerizing high internal
phase (HIPE) water-in-oil emulsions. The backsheet can comprise a conventional
liquid impervious film, or a breathable material.

The absorbent article may be provided with other optional features. In some
embodiments, the absorbent article may be provided with elastics, preferably in the
form of an elastomeric film/nonwoven laminate along the longitudinal edges thereof
for forming the absorbent article in a cup-shaped configuration, in a manner that is
comfortable for the wearer. The absorbent article may have a fastener for fastening
the absorbent article to the specially designed supporting garment. In a preferred
embodiment, the absorbent article has a plurality of fine hair-like projections on the
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of the absorbent article showmn in Fig. 18 taken along line 19-19 of Fi g !
18. Fig. ' ottom pl an view of the absorbent article gﬁpﬁb
18. Fig. 0?225290\% ew of the wearer's pudendal region showi l?lg e a%sor bent

article shown in Figs. 18-20 in place. Fig. 22 is a top plan i A%oml]an
alternative embodi ment of the absorbent article of the present |nvent|on
having a hunp-f or i S b facipng side. Fig.

cross-secti on@mﬁ?‘e&fg' Pﬁré“atg%P %{H’("gefﬁﬁ?gﬂ wttd gad\adhere tPlagSPeQ'E“Y fl%ﬁkg}’f’dal ong
I:ﬂr;edZS 23 o;kxﬁlhgupp%inngglgrméiﬁ Iﬁ?@tﬂﬁperﬁb@cﬁm\éhﬁwtﬁi aBgbrent &d’rﬁdélrﬁ@ fbe f
enbodi nent of _t rbent .article rese ntion e rmo
a conpound ab%rSY@gﬁ tgxrq{a&eg p[oﬁéqn% SBO(&JB@H&SI@%S%‘ gl?i Lh‘l For Bﬁﬁl ts
body- f aci ng sartele nidychavé Rniabsarbentdsise aeits bodyafacingesidd sokihat it issintheforml of

t hrough a porjé dy which shows how t he absorbent tube of

t he conpound %bcgﬂqrp(éhn@ r?‘fbﬁ“&tlmﬁ g. 24 mght be used to fill any gapping
that may occur if an alternative nmenstrual undergarnent is selected that
has a wder lifting zone that spans the distal surfaces of the wearer's

| abia. Fig. 26 is a perspective view of a conposite web conpri sing
materials for the topsheet, backsheet, and absorbent core of the absorbent
article showmn in Fig. 18-20. Fig. 27 is a perspective view of an apparat us
used to formthe absorbent material in the conposite web shown in Fig. 26
into particulate material. Fig. 28 is a partially fragnented perspective
view of the conposite web shown in Flg 26 after it has been fed through

t he apparatus shown in Fi gBRIE : HCRHETDRAWENGS E | NVENTI ON The (
present invention is directed to absor bent articles for weari ng by a human -

V0 99/ 25950 %%TSN%SX’%%”E?%?%BEM%NE%@% IR ottty bR GRC AP0

present i nvenfisipctly glajming thegsubjsct qatter; which is regarded wégwnédhgmttu ng

garnment (or ugfeAtsH, ek )belisvéd) tiht the TRVEdtionAwildaty béttdr BRIREsYdod from the
following description which is taken in conjunction with the accompanying
drawings in which:

Fig. 1 is a perspective view of one embodiment of an absorbent article of the
present invention.

Fig. 2 is a cross-sectional view of the absorbent article shown in Fig. 1, taken
along line 2-2.

Fig. 3 is a bottom plan view of the absorbent article shown in Fig. 1. ()

Fig. 4 is a top plan view of an embodiment of the absorbent article of the
present invention having another type of topsheet.

Fig. 5 is an enlarged side view of the mechanical fastening material on the
garment-facing side of the absorbent article.

Fig. 6 is a bottom plan view of an embodiment of the absorbent article of the
present invention which has mechanical fastening material on the garment-facing
side which is arranged in a pattern that is complementary with portions of the
menstrual undergarment shown in the following figures.

Fig. 7 is a front view of a preferred embodiment of a menstrual undergarment
for use with the absorbent article of the present invention.



1. *The Absorbent Article The term "absorbent article", as used herein,
., refers to articles which absorb and contain body exudates. Mre

speci fi cal{u termrefers to articles which are pl aced ﬂ@ﬂh in
proximty ég?’%&e}s%ody of the wearer to absorb and contain theé vgbr%?zggé
exudat es di scharged fromthe body. The teym "absorbent arti ;ﬁ U- Soamt ended
to include sanitary napkins, pantiliners, and incontinence ﬁ 5 Fa ot her

articles womin the crotch regi on_ of garnent). t ; The term "di sposabl e"
refers to articl ers]l?\ﬁhééiha %V?em%%?wgwgfwge%d& mensipalundergarmenis o
and pref er abl for ugcwith gtk abserbeRdrecle obthePrésehvinsentibnsposed of in an
environnental |y conpatible manner. (That is, they are not intended to be

| aundered or otherwi se restor r reused as an _absorbent article. n the
preferred enbodi msmg‘s%i llslapéx&sg-?eecgop EF&&‘T‘- %?‘nﬁvﬁéseja}bg}f%éh? pQHQ%PLai s a
menst rual padwédasi'gghedyewhizh shoats liow dawiograst conventiphal qaircofpanties ofteh fit

sani tary napki th y itary napkin" ) as used herein, refers to an
article whi chwlﬁgn mg%eate;?l'ﬁtﬂ‘égﬁa%fé‘eé gtdj acent to the pudendal region that is

i ntended to absorb_and _contain the various exudates which are di scharged
fromthe body (e.gFg BPdsa cragsnssetional yipw,taken)tranayerpelyidhrough apastiemof a
invention is segers body Rbidh showRdfowr S FHoTRARE bomantiBRdl paiabf pantied B et t O
repl ace conven:hi opal s}tanj tlary n@)pk%ns,ﬁ-ilt shoul d be un%erstgod that the
present i nven®PERMCMGERT S \TET M e W8EY he particul ar types or configurations
of ( ' absorbent articles shown in the draw ngs. The absorbent article 20
of the present invEig ildnshhasossssechondl aveve talken| trapsvetselg rthifomgh aspattion of a
body- cont act i [ AT f . e TV Mo BNy Vi si de,
ar ment surfag% gi& heﬂig ggérlgécr?tso lﬁgreg %Plé%gﬁoj@gﬂg2%%&#%]%‘1@%%2“&‘1
general |y vi eWéd the ahsarbent pstigie ofi ithe: preserg Anvertionbiitgywhay thecwegls legs are
intended to bgyaprn adjacent to the wearer's body. The garnment surface 20B
is intended to be placed adjacent to the supporting garnent when the
absorbent article 20 i.§ wom The absqrhent article 2Q has t cent erl.i nes,
2T ong: tud nal _cen i 1128 A CroptisesiOR A0 aken BHSErR iU bR of 2

"1 ongi t udi nal ‘weares's bedyl whizherovidesireexaniple af howehe meénstrual uidergaimentiused t he
pl ane of the 0, i Gl i I i i

appr oxi mat el y%gglr ’g‘fb' f‘a@%orp%t %‘@8 r%f(}l tfégﬁ}eg F@‘n@gﬁiﬁ.@h}"ﬁ ‘gie'écr? gﬁgw%é{%dl% gsg g'l‘v(cl’ear er
into | eft andtegetter. body hal ves when the absorbent article 20 is worn. The
terns f WD 991 25290 PCTNS98/23861 |10 1 3 AUG 2002 "transverse" or

"lateral " used her @ig),133§ £ floffafphdt Qhfoh shbths h8wed pridt ait donPéntiol Fair0”
di rection which | iesé] 'tBi n.th £’pl g%gﬁﬁéf t he abgorbeng article 20 thgatnoi S

general |y per PERERtES &N fit, Whem thegrrararsdegsare 8Rdecti on. The absor bent
article has two spaced apart |ongitudi nal edges 22, two spaced apart
transverse or end digdd i§ afrohtahgbotdbgdph whivhcshows hewhepridrarncaniventioasal prmer y
26 of the abs ' P& [ wn in FIGS. 1-3, the
a(bsor bent art%pgﬁ%%ﬁ%ﬁg%ﬁ%&sehapeﬁ%f%umﬁgg ?gn fromfront to back and
side to side. In other enbodi nents, the absorbent article 20 may be in a

flat configurationFighdS dpsofeatal photogzanh »hicha shews ong agrampls, of Jiows the

pl an vi ew confrh&idtradll Widergaithérit IbE useOWith dHe¢ abdoPitnt iaftidie! AL thepresedt tvefion
limted to: O\S/f?tgg'hr aég-tracj(lsha ed; shapes whi ch have convexly-inward
S

| ongi t udi nal R thevqager § legsifg A ss shapes): key- hol e shapes whi ch
have a wi der rounded or oval portion which is preferably worn toward the
rear of the wearer'Rig. b6dy,a fromtadrphotogriplr whicke showys amel easnipla of drow dhe of

the wearer's | . [

(pref erably w R tBfiafndR Y6t fhd it 360 SBRIAR S BP U plell veiln,
of the wear er ' fifs bibay thieoveasensdegsrage tagethetst a portion of the wearer's
pudendal region. In the particularly preferred enbodi nent shown in FIGS.

1-3, the absorbent gp!|TiLa bdss-SectiBhfllsagitd Vidw f Rl Mfinatl RNAFOVEAGLSTRIW
w th straight @Oﬂgl t.udi nal | si d es_and,convlgxl y curved end edges. e

de e
absor bent ar t i &f absogbent aggleaf|the present inyenton M RI%ES | er than conventi onal
sani tary napkins. For exanple, the absorbent article nmay have an overall
I ength when measur eFigi I8 istapatisieffaghaitediopaiianvicas of pthet Babodimeanofthe t 0
about 6 or 7 i@)ch S t(%ﬁqu 5 cmto 18 cm, or even less than or equal to
about ~ 5 inch 0%’550 cl§ 3! e&?fﬁm%‘ﬂéi“&‘% dth of less than or equal to
about 3 inches (about 7.6 cn). In one preferred enbodi nent the absorbent
article neasures about 6 inches (about | S cm by about 3 inches (about 7.6
cm. The absorbent article of the present invention preferably bas a
surface area neasured in flat condition and exclusive of any flaps, w ngs,
or side wapping elenments that can be | ess than or equal to about any of
the foll ow ng: about 20 in2 (about 130 cnR); about 18 in2 (116 cn®R); about

A NN o N o AN -




WO 991 25790 PCTNS98f 723861 11 1 3 AUG 2002 granms. This allows the absorbent
article to conformvery closely to the wearer's body. It also allows the ’
absor bent i o conformto the shape assuned by the cr L of

t he speci aﬁé%@?égned supporting garnent. In other words, %@g@ﬁ%?@@m
article will bend under the body-contacting forces (descri bef 3 Mr g@vg
detail below) applied by the supporting garnment, and will not ¥ r r"

t he second skin fit_of the supporting garnment. The small size and high
flexibility.al so prBg d8ds anossssstionalview of thecakgorbent agticls dhewaoini gt 18 The

absorbent arti@kén A6ng Hind1ef1016A By 18] so hi ghly absorbent. The absorbent
article preferably has a total capacity of greater than or equal to about

10 granms, nore prefgra t 2 ranms.or greater than or .equal .to about
25 granms of |iqui d.ﬁgo?gi/s %‘g‘?}g"&f’f}“i 1%L, b abisprben &Etcgﬁﬁlsweén%l&-ﬁfﬂ he

met hod described in the Test Methods section of this specification. It is
particul arly desiraBige 2lhiata viesv pOihed wearef’s tpuderadat sediem shawingcthe aBsbrbémt i s
pl aced adj acenj... Mg i orifice have the aforenentioned
capacity, part%rggllgggl y i\ﬁrﬁeéi %%zméﬁgéﬁeasur es 2 inches by 5 inches. (5 cm
by 13 cm) which would be centered under the vaginal orifice whtn the
absorbent article iEigw@2nis arépndplanview oftamealtemmativiet mbagimenti of the jahgarbent 5
inch area, a ragtRNGUR prRE&R ifiveHtiol Havily & hiRPpSfoRfimg Msét!on fifOBodybRcing
portion of the .gbsorbent article to be tested that woul d be centerfed under
the vagi nal orfffce. The test is run on this 2 x 5 portion of the absorbent
article in the sane manner as the capacity test described in the Test

l\/ﬁt hods seﬁti on of th'.§3sipecérb‘s$%ﬁ0ml vidw bﬁﬁtmiﬂmfﬁwﬂlhrtiﬂetfdmha ih;Fign‘gI,l er( ,
than 2 inches i i43 L. egion, then a sanple of the absorbent
article which %ﬁ?ﬁtoﬁgéﬁ%zéﬁ}n‘)@@ 2|r2hch by 5 inch rectangle is used. The
highly efficient nature of the absorbent article may al so ,be expressed in
terms of the ratio 8ig t2feist dtep plapdewtaf ar altéroativesembashimentr of the absarbente

surface area OfrticliofARé pred@itlindntibh ifthe fOm$ 6B cith S a8 sbrBsH? At cleBhhasahe
absorbent articl eq%\rggf ef)%glnﬁ/%ga a.r%tl 0 .0f tqtal capacity to surface area

(the latter befih§ il Ppdts bodyrdacingfde.of greater than or equal to
about 2 (glint) {about 0.30 g/cnt), nore preferably greater than or equal
to about 2.5 (glintFig.dlfoista @rdd®-seationaloview takeiDirgdsvetsply thyoughya pdrtion of a

conparison, th i . L f_ian j

sani tary napki ﬁveg%chdgyjf&ng;@ét@gﬁmy @n@?g éh%gﬁ&%o@h%ﬁn%@ﬁb?%to i's
about 1.7 (gli atticlg abBig: 26 neighybe nsed. to THbambgapping thatimay oceur A0 an sltérnativey
efficient, havi j [P : r
ultra thin saniﬁ?@ﬁ]ﬂgl\ﬁ%%?ﬁnmﬁ? {?s;,}{gétl)(l';eci\(“:rﬁgﬁ'l ?ﬁj%ﬁl@lhﬁgkgﬁgﬁgﬂﬁhgiegb%g# d%ﬁglthows
the individual SRESEREMeEVeArersiabiapsor bent article 20 of the present
i nvention. This enbodi nent of the absorbent article 20 preferably conprises
wo 99nsz90 pcTi vsIsIGHaS is a persPective view of atorhpasite vidbrcomppisinganateriatsfon tent s.

These i ncl ude Lgui Vi | i quj . j. ' : eet ( }
30, -and an absoysuRb BosRElcth 3 abBRGeiE Ebrech mCisb et PB RSP TIpAR SISt
between the topsheet 28 and the backsheet 30. The liquid pervious topsheet,
the |iquid inpervi od88bATKS Reparspegtive view obewapparatusdised ¢ foron Hisr gbserbgnt
nunber of suit ; m b 966t ot e ; tgl e 20 has

t he overall ch%@ﬁgéi CS dogis%%?)iéggd he?ﬁlﬁﬁﬁkﬁégﬁ%ﬁ?ﬁ&glﬁ%ﬁ under st ood

t hat the absorbent i ﬁée 20 of, hhe present inventiopn is_.not limted to
structures which havdgt R8ds & partially dragmepted prIsnseiiys Viewhah e eomposis Weh
provi ded whi ch showy ih8¥e 26gtepit haybeenifed ieazhahepsestusshokarin®@2pl e, the
absorbent article 20 need not have a topsheet if the body-facing surface of

t he absorbent core is suitable for use as a topsheet. A liquid inpervious (

y conponent, such as a liquid inpervious backsheet, could be joined to the

ot her side of the absorbent conponent. Alternatively, the absorbent article
20 can conprise an absor bdRETAHED NESCRIPTIONAQF THE INVENBION| ous si de and

a liquid inpervious side. The liquid inpervious side can be provi ded by

treating the gar rrentrﬁ;éﬁéss& flvehtith 0AREREN o COBRANERs "t dRarind byl gui d

i npervious. The |iquid pervious si de deflnes . contacting surface of
the absorbent ahuman femeale spch ag, panitaryepapkinsy panty Jierse And adylh mooplingage pads.
pervi ous side conprises a plurality of elenents extending outward fromthe
body- contacting surface of the absorbent article 20. That is, if the

body- contacting surface is considered to lie



within the X-Y plane in a Cartesian coordi nate system these elenents wll
. extend outward fromthis plane in the Z-direction, though not necessarlly
per pendi c hi s plane. These el enents can formany s

with the &ggﬂé%ﬁpactl ng surface of the absorbent article ?&Lﬁ% enents
can conprise any suitable type of conmponepts, including, but BnAg[;IZ[](jﬁted to
fibers. In the enbodi nent shown in FIGS. 1-3, the |IC|UId pervi ous topsheet
28 corrprlses a high loft fibrous material. The term "high |oft fibrous
material ", asihpsahBorhenbarticles of thepresentanventionemeintsnded for use withi ¥ pegiatlygh

cal i per, fi brayifnesdkesporing gmeﬁv (Ghuﬂd%f'%anfnbﬁ’t'j Qléh Mﬁ.%s%}uapﬁat g@&h W)has a

density of |less than or equal to about The high lo fi brous
mat eri al prefleragij‘ S I| er of greater than or equal to about 118
inch (about 3 Le 1< ably between about 1 /4 inch (about 6.4 mm

and at | east about 1/2 i nch (about 13 mm). The high loft fibrous materi al
preferably has a Thsitemkdbgtrbent artiels’y dshased deretm wefers o artiolss which absorb

measured undot SRR SpBLRHaBE Bk spad Rl B B3k Se@RIoBRRAR WERAIRR S, o

test met hod |@Fced2againsg2r inmproximity tec thiei besly rof dbeiwieargr tabbsodly andh dentaia the
pressure of O, Qghdatés%ﬁ&hﬁ?:? frIHFme "Pﬂét &hbé\t}%ﬂ?ﬁ]ﬁ?&%&er a%tn%enﬁave .

preferably conpris fine ynerlc pre

deni er per fiWeinchide saaitary fapkins, wﬂhperﬁo%mpntgwnqm@aﬁ d| qsher Wlﬁhﬁus

t opsheet mat eWbﬁimaﬁeumhsegieﬁ@fagmt ns. It allows the absor bent article
to achl eve a "macro" fit that |s capable of flttlng virtually all wonen,

and a "mcro" fit t ad usts tp _the i,cul body con
be.in the form of T}‘ﬁgggi’t RRGS able"™ refe \hgcﬂié a’iﬁa enge#iog?dgglfgl!s&a@egf t he
hi gh | oft t opsferetsingle tibasnd prefesabhereyyded tcompdstéd;mbthzrwike diEpesedi afhn anf t

bt nat t he. oAt USRS HRREr, | (Tnats, ey B LEPfltrdeH £6'be Bnlégel) ' O
fibers conpri @l mthwescsamrwim trmedmea;r@n sbsprhept articlenidi In dhe preferredof t en
assumed that LepkdigfRnf iINBAKES ihFIGSC AN el iBtbeR Ritich Ys aaﬁ%hgiﬁxap

Qadr s
primarily as r.esul the cgapacity of absorbent artic bel ng exceeded.
However) it h ?‘%&?Q)&‘ﬂﬂsg FP‘% Q‘:&ﬁf’?‘%ﬁm‘ﬂm%%‘t‘ta&“ 1§ ng accidents
occur as a result of nenstrual fluid that does not even enter the sanitary
napkin. Oten theShedemt f'sagltawaiaﬂhnt,sasnaedlhereﬁl; mfemamansmvdh oihidhl isweorad|

Subic hai r aSEatiles adatbhs P pUEkRGA OB D infonfib 5 BSGrkl g cBfaiFRECT O
topsheet wil | VQus m@a@sdgh;chcam étsphatg@ch ﬁtonmtheeb@@r (&g-bbippdamenses, avdn t he
wearer's pubi grife) r&lth&ﬂéﬁtﬂéﬁﬂsér@ﬂﬁveﬁﬁ’mﬂ%ﬁwh%‘% drawig8 3K a héhstrhs1\paaf

nmenses al ong the wear , ce ts nmenses . f a

wearer's body thakigy ‘%F‘P‘{f\%smsrﬁgﬁc%ﬁﬁlw Gaey pep atc&ltﬂulkgge ‘\5‘36‘%{%8

abfsor bent | cor ¢hat e preberg linventibn ipatHimsitel tgrmlglpdmgalgp?me]lg :oarcgnﬁgxrm@dnsh ref the
ectively c y for bodily ui ds, such as

ﬁenses and dlgl’ e§&§s clt*& F‘Qﬁgiﬁﬁ\%%@ﬁggabsorbent article. A good

i ndi cator of whether an absorbent article has a body-contacting surface

with Z-direction Oftiecghserbent amiclet 20 p6therpresent invientiasi basetwas surfacene liquid

body- cont act i %OGrv?&{sf 3R, Hody %ﬂﬁbﬁlﬁfg %ﬁrﬁ@et%tr@&ddpgsﬁ}ﬁcwe%ﬁ hgdwaalighias

pubi ¢ hairs. nver sel enments conprising the bod)i‘ cont act] ng
¥

surface of thémaﬁé'!ﬂllﬁeﬁ‘de ame@t gurface 2PBq1The F%%nttaﬁ@%gﬂse oy IG. Haj r s,
and conpress tah@eiethllg vibWeﬂfﬁ'orﬁ twsoayssla:thce OAC AHeWddy RaifaddF0A0iS driteaded

article does ot have ont act | ce wt Zd|r tjon Q t ed
ol emment s T 07 bp SRB AR P i Eirens Wbdy o TRF graiend sfse 0B ingfelled
thermal |y boncbed)lmdddﬁcmltqﬁmtseppdrﬁmg garmenbwhmﬂhel absothent mchaaﬂ isgvoan.

cal i per of about 4 mmand a basis wei ght of about 1.5 oz.|yd2 (about 50

?Laff'r tiom o i ent S apbriin bl 20 1P o Lok BRSOGThngIR Nl et Bt 27 Y
;1] =~ 2002 yRnsyesse mtqvhmeh Zhe tegm "tlcmslmdgnl"t wsfused bereinerafern i a lineaxisper
of 21 m ancyraifeAsh tlﬂ i p a@nQQ? Mébgatbenta&%clesw@ta@wg&,emypﬂfgﬂe&thehode

#W 4635 from St eans Techni ¢ Text 1| G ncl nna

preferred hi gt{etgofaPPE%ﬁ‘ébtP%%Fq)&lveﬁ%l plage, whig 1%91“55‘ %“H‘Hﬁg wgpﬂgeramto
density of 0.(Qef8%nd cight bady halves itleki the)absafbent articlet 20 iedvara. pTheueimeode
r #68317 (rebul ked) from Fibertex A/'S, Box 8029, Svendborgvej 16, DK-9220
Aal borg Gst, Denmark. If the high [ oft topsheet material has one side that
is rel atively flat, and one side that is "fluffy") it is preferred that the
flat side be oriented toward the absorbent core. The fibers of the high

| oft topsheet material are preferably slightly hydrophobic. Once bodily
exudat es cont act the f| bers of the h| gh | of t topsheet they are transported_

o a M e ..




r

I n other enbodiraents, the fibers of the high Ioft topsheet may have a
degree of hydroph|I|C|ty or may be treated with a surfactant to provide
themw th of hydrophilicity. This may all ow the fi e
effecti velgv gbsg\svﬁrgrenses away fromthe wearer's skin. In sti Pﬁﬁ{s&ﬁzw
enbodi nents such as the enbodi rent shown jign FIG 4, the I|qU|f ?\Uy
topsheet 28 may conprise an apertured film such as an aperture

film Suitable formed filnms are described in U S Pat. No. 3,929, 135,

i ssued to TholHansYeres) qudlaisrale usesbherciny are intershapggableyend zefeptp, plige, axisared t o

Mul | ane, et ahlrecqen/\ﬂ'ilblll lits with#B the plae oPake aB&rbéhrt %ft?clé% tha KU Esheta
Radel , et al. ?@8‘%‘% :gh | 982;.. U Pat . No. , 045, issued"to Ahr, et
al. on July 3ReTP ar4p ffie Jorgituginal digction. o6, 394 |ssued to Baird, on
April 9, 1991. One especially preferred material for the topsheet 28
conprises a fornedThe bsorbeat artiblechas bwo Spaced apart bngitudihel algeyez,aatoespwedand

mar keted on s T, ati,

Ghi 0 a1 ho - Bt SiskyREPE 08 Akes O GBS A wicibe e tRFR Y petipbety 76 &1

hydr ophi | i ¢ sthefabsorhemt drticlor i thet embadireenti shownrin RJGSa b+, slog absorbent HGcle

99/ ZS790 PCT/ 3 &f@(%& fenr ur s

sui table for 5@2‘%3% ‘?ﬁ%s h'ta gedlﬁ élogrzég(gtgh@rgqér%%ge 4 s‘?(?e ?Oogirdg I‘Bdotfxéxj

accordance wi ## bedimentsythe 3 @fhe%@gm!ﬂ@ @ﬁbjbﬂf%@@%ﬂ@ﬁgﬂw@oﬂat ter entl tled
"M croapertured Polymeric Web Exhibiting Soft and Silky Tactile

IDerrpr ﬁf, Si 02:3, both The Mr?diht Qlﬁrcreozo Bhy lais? #a?@ﬁxﬁe?hﬁ ar??new&ﬁrﬂgﬁﬁﬁon
cenber , respectjve 0 i.ke, forne ms A
accor dance wi H“%l% BYIAtions %&Wﬁ%d‘é‘“eﬂfmt ele 19 0 V8D 18Se- qu'i%’ﬁQl’ed 8 i
Th(rj eg— Di _rrenls: shrples Rbichtave cor_WbIalyf-mWaiB longitudihalrsidetalges ygahourglabyshapes)si t e
nd Statica e e er "
?ssued to Om%?ﬁ?lteaﬁlta?& Fi“% aEn) u‘mrd%p S%‘ﬁ}afég)% \é.ﬁggﬁlog%ggbelﬁtp\f@eﬁgly
Appl i cati on Savormfovasd tmeﬂlmf the Searer’ IStblodlzL preferabily forzovpring atishet aaomcm ting

Sur f E 31,
18556‘?Ea”EL%?éfg}a?%ﬁ&‘sv?“ﬁ“‘%%‘i%g AR @*""%““%fﬁ%fé’?* Grfeeatly an

anu ,
apertured fil Mt B%@?é‘ﬁdr%ﬁi%éﬂ’m% 1s,gefgga§]y wpmn t??ﬂi‘r Lé%%éh‘tWéaf%ﬂB et 28
per ﬁ e. Pref erfabécw,enhg\aemtha p?]mbﬁ of 3kel wicres'd Phdéital fgion. t th ﬂielgﬂihdlaﬂdrlyh
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be used for t%t teBL} B&E"Z“‘%‘?S@F‘é% however, as shown in Figs. 2 and 3,

t he garnent-facing surface 20B of the absorbent article 20 conprises a
mechani cal fastenThy fiberer ofalthd Ohighaloft stopshieet cmbtarihly aseii praferably oslightigagi ng

ktlit mat | % d
L ot yoptbl. onde ool shabe Lrih W kel B B pliEel 9
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DB, Pref o atiy ORrbaf Sl TR cRip eI oM VOpAte: iy a‘s‘t‘ifn?ﬂ%daﬁ@*"°§‘*“"“e
"s I ocated orPf Hiemcahout 8-27om/sesn t%fabt)wegaérnﬂm foeile reent PRGBS Bred

lies bet files, enéli o ahe DRISWE h 1 tt&'fah
negftan?cglee?ast en?g erg y z)&?cmmﬁ% &tgrﬁatglrliﬂ st&ﬂiede. o?ﬁle?ﬁpu Wbl g
Dorton_of t rASIGEAHEFEES GF pibue ks Blface S REE ofmealiBlef iny i dn P St She
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conventional VELCRO hook fastening material. In the enbodi nent shown in
FIG 5, the hair - [n bthepembediments ﬂ?dlﬁbcmfoéﬂbdolughdoﬁt&npxhbﬂmyah&mmkdmpe
The hair-1ike V&rfh | rﬂ%%e

tapers so tha?PﬁfdrSQ&thgflo;‘}nday ‘?Jegédeigd ?'(Jrlltﬂgi rlcgtr;n%td Emioase '/a8 t he

shank 76 tom/apﬂhydtepm11gttm ){'bﬁcm@f allowe tlzmﬁbms tcmpee effestivelyclinw ymensescavelyank ()

76 decreases gBnftha Wlafdrskkigm t he base 78 of the shank 76 toward the distal

end of the shank unt|I about the md-point of the shank. The diameter of

t he shank 76 remains,. tan fro out th oi nt e nk to

the distal end of I’E‘ﬁ E?ME“\?F@?%E‘ gh 1%3 p&’@fl‘«gf"

has a smal | spmlousabpshega'@ﬁ n@yrmmmseﬁnmba:tmahfﬂﬁhmchaasrm apestured dpamddi ons

74 in the pre t ' e at a

slight angle F]r om g“h?or?g&r’t ﬁﬁﬁoé}“t él&’mtlgler g{e% Qpﬁaﬂo( tﬁ%’t@b1335 %ﬁng

angl e of abouffhgmpd@goeéb‘;emb@rﬁos&%ﬁ,ﬂéSe atPNef 483h245, isshed teeMuilaney et al.

Proj ections 7gnak6rldeiigad 1AS. Pt A3, iSuaP B Radd, bETE chRtndt 3,
el'ative to

perpendl cul ar orientation.r e substrate € nechnanil c

fasteni ng mat P8I U0 PabiNad,4635045; isqueditol Ahr 6tals on dully . 1984:eand lerB%ts t he
garnent surfagg, 3WB6, 392 Ashe fo! M@bhyAﬁt@ Q09 £d Opelagst cms} cﬁﬁ‘e&ﬁﬁ%al n

Fig. 3, the ch ni cal tenin tri ute
zones (e.g. t??ﬁ‘i’é%azs Z"Héi?é"é" B gpe ST E?ﬂre\ﬂfg’é)a%
which the ori @ﬁtentg ad Afarkeel &alsmntaryaapkms ¢t ThenBrotief & Ganibd¢ Gempamylpficent

zones. More s I I ke
proj ections i E’a ﬁcttfl (.i)il?ﬁbzaaﬁlée Wwyﬁz é?fg‘%q%%?%s?‘?ﬁﬁ%ﬁ%&i%bﬁ?ééﬁine L
are oriented ehydmphﬂr@mfactaatmcerpamdtht&m dwing manufaectyrer pendi cul ar
orientation relative to the substrate which is oriented toward one end of
the absorbent article. The hair-like projections in the adjacent

| ongi tudi nal side zones forma simlar angle relative to the substrate, but
they are oriented toward the opposite end edge of the absorbent article 20.
The orientation of the hair-like projections in these different zones is
shown by arrows |n FIG 3 In ot her enbodi ments, the rrechanl cal fastenl ng
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of *the menstrual. undergarnent 38 shown in Figs. 7 and 8. (The nenstrual

. undergarnent is described in greater detail below ) For instance, as shown
in Fig. 6, @@@5&#5@ of the mechanical fastening material 70 gt eachsgnd of
t he absorbent "article can be arranged in a chevron pattern to correspond to
the angled stretch control nenbers 54 of the nenstrual undergarnment. In a
variation of this enbodi nent, the nmechanical fastening mat erli 41 AbD X8B3/ or
the other portions of the supporting.garnment. could be designed so that the
mechani cal fasteniQI‘Scrrrﬁf ‘?‘T“gl gpﬂ? Iﬁg‘ifofm@hb’a %Ftﬂ?rgﬁﬁahsh%‘t p8 gre the
parlt i g ul ar IOOrabémﬁe@fﬁlhhhlmaﬂaﬁkp@zfo?@_t]dhﬁcegﬁlﬁms. Pateits é@@%m alnfangcisza,sﬁm@ie_ or
angl ed stretc ontr. ers. i gn t, ani cal. t eni ng
material 70 Wn?tﬁerteﬁxgggd pgilﬁo%esﬁ"ﬁ?dep ﬁt’“&&ﬁp@@%ﬁ“@ﬁ‘?% éﬁcﬁ%ﬁa@ﬁ s a
pl acement ai d Impressien®,othh issuddte GiregrebehtomSeptetnber?2) 1986 paxi Decendetr 16,
properly int { r b I f; ' afast end
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cl osel y agai nsb637sfd Svnditled “Maseasgonieallyckxnandeds Thees-DimensionalBolymeric Web
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a substrate, s@P¥heais2% per sen Preferablyp however, it_is tuged, in genjiaction; with figh loft

pr gj tect It ong 274top§Hé@t ﬁut_aﬁhllr whéreindhé tﬁ{ghhleﬁqépsneét mﬂbﬁ&%ﬂk{a rsgd?ﬂﬁ aperturdde ]
substrate can eyen include relativ rough Q, cor.ruga ect.l ons, suc
s the r ogi onshh Thbaesbfre i3t Bopedy Hosriiet, w8 sFRute redice e or
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Pe the backanell, IoReRief MR e he-EloBEEL Sperfietd Sbmied By BT Afdiforht, )
printed on a sWicknessdo thegbomedescribed high l9fblayerandfurtherspases thedbsorbent core
absorbent arti s dide r d @é?@xﬁsdb' %nt SM3op | ,
however, the su dsa%lgéltag tP(E;rea)mﬁ'gﬁ{ Pﬁewmac ani cal fufﬂgst enl?tﬁgaﬁr?g% g(?i al |ﬁ§ the
applied is theV§¥EREPRIY Y ng si de 20B of the absorbent article. The

material that is used to formthe nubs can be any suitable material that
can be printed or hpraayther embbdienent; the raperured dfilivo imehe iendbodinhentp degoribed ons

et mal - pi aat 1 2bve M aeplafil L Pindru A bl DU ndbidy B hocrtuied Sliogbana,
resj ns. The manemapaitured partion. flbe perturedfibjous wieb hes 7 hodysurfase pryyideddvity aany
suitabl e print 3&9@ o? Hilfs PR R tHe noictiited fBrfibn there, SPHERYIUN, ther

-]
gravure, rotary screen, or exographi ¢ printing). Methods suitable far
forming the pr@pERrsdyfibrous greby fe Wehslaihiang hag & itempo@na et g sEngth dgsiny

greater detail jricorpdrated Hteitand (FORbHIE Bompeisees! waker CodistantiresiRdusahatedl. In

Shape. | nel udi AQHETORSEITof U4 EmbagERens, BE ivtots Sith. GRetiehd 85 Rl

shapes. The pr iellulasic dgsuaywithafibrls priated therearp pThe (ibrils mdycesthe swiface wethessr n

t hat produces Cl L Gl ' : cofll ¢ Ls |t :
igardieefiicd pF e, GtrbRisih B9 sEbraciil ind Weaiek Boa fro'nfpbaly, |

conprise a conbi na

or random pat t éluids thatimayremain on gresbory sider ofithe fibequstiissug: eThe printed, avgtdaid

outward a di st : t f;mr g‘g&é 0 i&dtiohhe
substrate 72. I%E&tﬁﬁéeﬁéﬁ%imn%r#%esc&rr?%g a%\%éﬂﬁtsﬂ{g,;%%f;??%?ﬁﬁ] }1§n§h
pol yet hyl ene f imethasarr speredfulby described mnE.S: Ratept 517@3196‘4@@&1?&@ SFRIOUS |
Two suitabl e paiyRedise, &xﬁﬁFRﬁh&Hl@deam@%\%J ovéd Fufi¢tfonal Siface” aissued toesi n
known as A-3 obgained from East man Chem cal Products, Inc. of Kingsport, TN
and a resin knoWh %@ca- X105 obt ai ned from Century International Adhesives
and Coatings Corporation of Colunbus, OH The latter polyester resin has a
tackifier therein to provide the nmechanical fastening material wth higher
adhesive tack. This aids the nechanical fastening material 70 in adhering
to the supporting undergarnent. In this preferred enbodi nent, the

mechani cal fastening material 70 is printed by a rotary screen printing
process. The printing can take place at any suitable stage in the

manuf acture of the absorbent article. The polyester resin can be printed so
that the hair-like proj ections 74 are distributed in any suitable density.
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~ 3 p~~G 2002 use on the absorbent article of the present invention is a
mat eri al known as TP200 avail able from 3M Personal Care and Rel at ed

Product s Dj '@lngfb of Menononi e, W. The mechanical fasteni “%%s%&)z?ds? 70
descri bed herein 3iffer in several respects from conventional nechani cal

fastening material, such as VELCRO hook magerial and ot her fja tEUnE?-[@UZ
commonl y used on absorbent articles, such as adhesive fasteners’

nmechani cal fasteni terial 7Q.does. not require .a matjng | oop.fastenjng
conponent | ike VE@@%G%@@R“W%S?&P?Y ?ﬁén?ﬁégme an & widecYariey Rf£ReS é‘!‘i can,
i nstead, diregldpgs ¢Ngagectingalar adval Choukglady dodone ! asythmeitle @a) Naid frorhhe
mechani cal fast. nl%mgfjxl a&r 70 use&#ré]_i&#ﬁlhe absor bent, .arti.cl e of, .the
present i nvent&h VIR K& Mayidrabspbent materials, commgnly| used i sanifary napkins.ang
due to the faothet hsorbénthaticles.oj Thec absorisent ftate 32 hewbrsrasticuid pyeferablyl b
t han conventi Y/ . : rod L.ONS AQr I ri.ual
unnoti ceabl e ? @@%de%é Irhg'g @y%#a$ﬁgs#e9%§ﬁ%§P‘ 1@5‘?‘8}%"‘ ﬁggﬁﬁ%"!‘? ?%*’be‘ used
in the presenmateriaiminchbidepomminpted\obd pulpi whichris generaly refexred to ashairfsitnl |
size and cl os (o a8diRsOj j . Mrmg' f .S s aSZ €
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tT Eat t hﬁ mec h?eirﬁg?r fibeise rﬁe?g mg;eﬁ%sgb dih@md_ﬁlgt gsdr?GVﬁ_r@sVﬁdVﬁﬁsubitI@ﬁml :

e nmechani ca n erials escri hed herein are snoot her,. .
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t han conventi . eNj | ica a [
mater i al's. 70, Wtk 4k GOVHEARA G MR of (R B BREER ot Cnpy ABO B VIee | (
utilize a gredegs theaahsorbenbtoreunay haxecvaryimgdcaliper zanee (¢.), pyofjedseas talbé or
use W th nore ; I P a i ; hapl |4 efnt 70
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provided with aa. adhesi veégl i kqe}_’ taﬁzeﬁ eﬁhere I's generally no need to apply
separate rel edl lcb%g?%ac{ AHVE eb Wt eni ng material 70, as with
conventional pressure sensitive adhesives. Thus, the usual inconveni ence of
handl i ng and di spdsi ong embedintent,cthe absorbeptecarei 32 ebmpriseat and airlaid athi withn,

o and : . . . : 8
tondenci o5 as Al bf fbro ShittitGritht SidrGpel R pEBGH kAR RS
adhesi ve fast dherein. okhe 3idpid web pameomprise.a pumbeyrofdiffersnttypes ef materalsi dal

fasteni n? et egrieaVersioh "dM &€ enitodink @it GRC Ybddirbért Ccorél 1S ¢6mPHsd AEblend of
gar nment-facin

sj,de of an absorbent aniicle stick,to itself andl.or to
One e er” " ayhinefic D polfinES CRRER | PSS et 1 S0 PaiehsPD SER RS G 1
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corme oot b0t o itddtmE ECRSEA A0 S orhdide 5y AHRRLDIBRERD B! ¢ ()
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vi gorous noti o, VEFAhiR Binfeheli th A iskA ki
mat eri al descr?}ggmg%@&g, and °‘B‘rbg r Lire’ tgéegssbﬁmbgwhesi ves??@énﬁe ﬁeb’

gar ment - f aci ng® wz%&frs\(sum@s éﬁ?@% wed pagtiqulate or SGTons superabsopbest Higterial.
alternative tyHewewdr, itastpefefrad thal the @bsuibenti ¢oré icompa¥aaPleast édnee shrltioent
article 20 can_bhe ' a _cohesi ve mater,i al...t hat adheres to a

. Low ded wjth
cohesi ve mat ergnaﬁeng totxﬂgcm\éx*scggnwwﬂ% res WAresiiFPEt the supporting
undergarnment. As used herein, a "cohesive material"” is one which
preferentially adhér esitabte ifibsmisf superabsarbentp hytitogel-fomming pblymeSoahaterial is

terial b ' b .
el e 201 Sl REERERDIR! BGERRinah Ly Calul PoliBhel 3T 8 gOM River,
8 show front aﬁmadeaﬂ”hcaiFeIﬁER&RJagmmmabgo nimateriplis preferres bacapsedt has
menstrual undepfgd %:Any?&ah _fiﬁatnlyi chriehtSf 2fiERste sOperdBRriint fhatefidisP 'FoP @Xdmple,

invention. As |s shown in Fiqures 7 and 8, the nenstrual undergarnent 38
conprises a fr¥riapapYs érP&BQ‘gﬁhpgﬁbﬂ‘Hyz%&W of Jae perogmam oF a&amg nt g
fear por tio n 04ﬁla¥5ﬂﬁﬁ hvmgasb@xri‘etﬁt bﬁt?cﬁl@fdmﬁrabsdxtﬁ&it lﬁﬁaﬂiius néayCliave Qh;aple@tson
or portion I.C e .in C[ O anel .. a_paif

openi ngs. 60 whPERbAHAS0 BERtey BERT cltedel R IoRE alsral e Dyided M latlege B
menstrual undergarnment 38 is also provided with a wai st opening 46 all ow ng
entry into the nenstrual undergarnent 38. The nenstrual undergarnent 38
further conprises an extensible |ifting menber such as lifting strip 42

di sposed al ong the |ongitudinal centerline LI in the rear portion 40, a
| ongi tudinal stretch control nmenber 52 disposed along the longitudinal 1 ~_




WO 99/ ZSz90 PCT/1JS98/ 23861 27 1 3 ~U~ ZOOZ in the crotch portion of the
, menstrual undergarnent with one end extending toward the front section of

t he nenstr, rgarnment and the other end towards the b n of

t he nenstr‘ﬁ@lg’"%g‘grgar ment. The backsheet 30 is placed in g%ﬁ@%ﬁ 61’h t he
i nner surface of the center of the crotchyportion 50 of the nfa@é&ﬁﬁ?g
undergarnment. The hair-1li ke projections 74 of the nechanical

material 70 on the garnent-facing side 20B of the absorbent article engage
wi th the kni tareiatively smajl-asrauph(fon exaneples ahovh 0.3 @ramse)rof3he BIBERBRhmaterialial
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convex in thi's area e nenstrual € wearer s bo
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nst r yal .pant 9l
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preferanty, 1 eoa s Riplf pbetfidl {5t el 35 s e BB eore
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unconfortable for the wearer, It TIs recognr zed re
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unconf ortabl e, particularly on the wearer's |legs at those places where t he
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particular, it is desirable that the side edges of the absorbent article 20
. W ll not be contacted by the inside surfaces of the wearer's thighs when

t he wearer or ot herw se noves about. This overcones of
convent i on%%%oed . sanitary napkins and pantiliners, whl%«?&h%ﬁ?/ﬁ%&
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thereon to the r erﬂ\ew&f’t %‘ﬂé’aﬁ o?“ﬁ'eﬁ!“eagh ﬁE’F‘Elcqu'&@ ¥Rpervious: maggaial.
absor bent a{j t iPedferably, bertshcksheet30np lagrolyrttel/iere At hdvirg Qfﬂicltld?xess_iﬁsﬂ'dr@d})out

posi tion under e rer...s, vagi ntr us r exanple,, it is,also
cont enpl at ed Qéfgziﬁe(ﬂgfmgitoaaﬁgg{]@é}én@ &-@%1)259‘8&9%@89&#{}%%%3 %% ch
has the desi r emanifachired byt §lopiy Corporatiam ofi ICincitreati;, Oldg, amdenithér designation

pref e red S5 3iude ena MARAHASPRD. PR DERBIZS0 ol d erpocica 4R AT D

herein (e.g., covering tl _regron and erineu I'Ch has
regi ons that dnishedtaproyidsameraciptiikerappearancegi ons whi ch nerely serve a
"drop cloth" function, which have mi ninmal or no absorbency. For instance,

oG Dosal by ot g ek MERCRARE tha bafip RS to BipD SOKTIhE AbadTBA O S

cons}oder ed ¥h312 &Hf’gh’sa bAoA EE'ﬁ{ha&%ﬁ |er§]te55ul?éprqvemirfgﬂeﬁ¥§qt@' fem,passing: he

bresent i nventthrongh Ah¢ drableshiestel ) stibablebeeattable badkisheet gnﬂ@ri?lf cdriri];ﬁisﬁs ement
t : ter . t.hat

st frer than HBSrely PERRET it i pdetleld Bioy BRGSE tApe cap DAt et s

this center rdhatalascribeddn hkS. Ratenti§,920/185 atsued teeThomapson ondD@@mbery3( 4925.a

central | ow }O. {«C as aa R AY é?ﬁé’ b T Y
t han t he regimc?#sl gflﬂ{cﬁ%ogﬁlgo? ent Aa?ﬁ%?%%ﬁgoﬁsb%gelﬁﬁn %ECLH rmHg%bgu}neas
(the higher ( Ghsmical ESAqanddesciifed in Exxens W-cll"i‘tﬁ"ﬁtgﬁﬂb‘gneomﬁéfeéﬁ’ablﬁ t he
i nsides of theagksheeris rrbiizedss)thatithe ﬁﬁﬂlbr@&eﬁih@és@f g R@Rtedtiapilaritdiface the
absorbent arti %I e 2[8 re?gr j.gl .does nohHs‘ ift,léegor %thgn ﬁﬁlout ﬁé"‘ﬁ%ﬂiﬁ]&hes
(about 3. 8 cr?SHBFE SrEsE, 1Bs PriBBePUS Sl it cingd Jathe Side of she ap

pref erabl y abcdaving. the ilargér qpebings tal fomethy ghnmuemt-facmgosmsfate 20B of ithet dbgerbent t he
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ty In the enbodi mrent shown in FIGS. 18-20, the absorbent core 32 preferably
conprises a highly porous absorbent H DE polyneric foamthat is forned into -
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, the absorbent article of the present ‘invention. The enbodi ment shown in
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In other embodiments, the mechanical fastening material 70 can be distributed
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Fig. 27 shows one enbodi nent of an apparatus 130 that is used to formthe
. absorbent material 124 in the conposite web 120 into particulate material.
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straining process ’Ihy mwhamsa‘llfagemhg maérialy 7@ desribédbersint airersamntluer;tsoﬁtﬂ;ue

conposite web A r at is
greater than ore Flgxlpﬁqgr ea eglﬁzr’l ﬁ\fﬁf@{@m@%&ﬁﬁg i,‘%gor %&ggtﬁnrr%a?erl al
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choan in i o ipRig MR 7d o, B R SHEBRAed, bisd HaiRil € apofend Ruckie
material 126 @OBiin pmebmﬁpqtonmd/drcbwraé&stmtnnmtan addunoesmmfmcchmcaie
conbi nation of %J%@ terns on the adjacent rolls, 134 and 136 in the first
pair of rolls l_)L : e web of topsheet materi al 122 and web of backsheet
material 126, ho are not slit or cut._ The inter ate b, of
absor bent foam mat W"é’l“’f’mn n&tednaﬂmwe&faﬁmsm%eﬂﬁgb ed withan,,
The slits 150 aghe@iverlikentack, there isegeﬁ%ﬁnyrm ﬁbddeﬁ)t apyly (sepmtwbl)easelpapé:tsao

particul ar enbodi nen hown e I nt ent ar.at ed by
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apparatus 130 for nechanically straining the conposite web. The second set
of rolls 162 also conprises top and bottomrolls, 164 and 166, respectively.
Each of these rolls also has a pattern on its surface. As shown in FIG 27,
the rolls 164 and 166 in the second set of rolls 1b2 have ridges and

vall eys that run parallel to the axes, AX, of these rolls. The ridges and
vaIIeys on these roIIs al so deflne trlangularshaped teeth 168. The teeth on .
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chopped into a plurality of particles 82. In the preferred enbodi nent shown
In the drawings, the particles 82 have a square surface area that is about

1.5 mx 1 WO 99n5290 PCTNS981 23861 43 1 3 ~, ~1~ 20Q2.The icles
82 are pre@?%sggoabout 2 mmthick (the thickness of the web © ag'ggsrr6 ent

foam material). The absorbent material 124g¢can optionally h v$ Hﬂ§|ﬂm2
strips 184 left therein due to the presence of the channels 170 I'n the
second pair of rolls 162. Again, the web of topsheet material 122 and web
of backsheet nﬁpbk%whi@@eaﬁqﬁomt article isfirst plaged Ehysgielt jsaslse pateptialheg

therein. The oyebRi didhd Helr iP fiEeHdHeSIOE SHastered SHBRIE Sorfle Atrifshteeli Nirém the
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el 3 S0Way
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particul ate material are dgscribed in %((),eater vggtall in U

. . “Pat efit ,
Appl i cation Seff ASS\BEreing§1G9he alsHal gf 939 Wyeh BYﬂf?"Pméﬂg" nge%owdfself
Making a Slitt est sot téather matezdats. Sueh nleateridViche be abedoayta Pateitént aibtoFansnred

fiTeq In the nibogAbrmdeaitsh 2o 3 bokhEledbropdly 3He Riortigkatiin, ol 7' Ve

120 with particles of absorbent foam material 82 inside can then be cut

i nto individual abs t [ brbntt Wil . f
desired, the cqnp o 7 84 8C§h€§ g&godrﬁgelﬁ?agr%ﬁ"l es?d@t?ﬁr%gmgr%g??’optﬂgheet

on g s of the cu b ( !
and backsheet , 7l 0b@ menatal indergarment v geet fsrseterred fosiuse ity tbe present
f atsr elm ng gat _?_Eéisv?fht&/eftz?}n hg i@chﬁlezlwnt mF aavgamt 8f erilé ﬁfﬂ?tﬁtrdﬂl Qﬁdérﬁﬂnibhﬁ%b?nt
articles. 3. . _Fl exyr es Resi st ance exure-resrstance o
2n absor bent aFORRREES| & BRpbaerah 1, WY T AGHE PR s HopE DRoAdHG
stiffness is debrion4deshioh nmayt Bsin thiaifedm of a remiqarel, afcratch régor\Gi porfioA FR2. 82
G rcul ar Bend re, . ' i éﬁq
PCT/ U8981238613?‘%7‘%'&%6858%@%%‘{5???%3{?3%2&‘@? Fg’rg{r@éqgégéjéﬁ‘f%m: giﬁ{é%%%'%%ul ar
Bend Procedur e ¢lasticized, aad amelesticizedhwaistband 4t Thamensmaburdergasment 3&is also
material in wWhipedyiduacwitR @ewsikt @pe?xﬂ%ulm»bﬁﬁ%!ﬁﬁ? iR ViReritttal (RdePEdRient ace
beconmes convex., ,The C rcul aj:?égend crﬁggamr e %I ves, a force \ﬁi Yi&l re aﬁ'gngd to
f| exur e-resi st aficdnenensiry grgpgm Abrthey CompRsssAextensible ifting memper,
such as lifting strip 42 disposed along the longitudinal centerline L1 in the rear
portion 40, a longitudinal stretch control member 52 disposed along the longitudinal (
centerline in the crotch portion 50, and a plurality of angled stretch control members
54 disposed at an angle A with respect to the longitudinal stretch control member 52
and extending therefrom to the leg elastics 62. It should be noted that any seam or
gusset 48 at the front end of the crotch portion 50 is preferably situated so that it lies
under or behind (that is, rearward of) the pubic bone so that the pubic bone does not
interfere with the fit of the menstrual undergarment. It should also be understood
that any or all of the features of the menstrual undergarment 38 described herein
may be knit into the menstrual undergarment, and need not comprise sewn together

portions of the menstrual undergarment.

The absorbent article 20 is utilized by placing the absorbent article 20 in the
crotch portion of the menstrual undergarment 38. The absorbent article 20 is placed
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Appar atus The apparatus necessary for the Crcular Bend Procedure is a

. nodified Grcular Bend Stiffness Tester, having the foll ow ng parts A
shoot h- pol i shed steel plate pl atformwhich is 102.0 X 102.0 X 6.
mi1limet erORYRA2AY an 18.75 nillineter diameter orifice. Th%CT’Hﬁ”Qa@é of
the orif ce should be at a 45 degree angls,to a depth of 4. T%Mgmers

A plunger having an overall length of 72.2 mllineters, d of
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peri pheral potdgethes. t hereof and, therefore, the flexibility of the pr esent

I nvention is nore concerned W|th the flexibility of the significant
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absor bent portions of artic e paraneters
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person should h five | dentica Speci nens
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um dity for erio WO hour e tests described heroin are
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pl unger speed wearértstlabih, kil i¥mosfouniddd; and preferabln sbevepdn thisibdeast r oke | engt h.
A specinmen is centered on the orifice below the plunger such that the body

surface of the s peﬂlm{% %%,&gﬁ& 'Lieﬁxlsf’{hg%ea?é}g b%iﬁ;gacrkﬁ% aichigfig i

t he specinen is faclng course I've rglease
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PCTI US98123861 46 ~ ~ ~~~J~ 2002 the testing should be avoided. The maxi num
force reading to the nearest gramis recorded. The above steps are repeated
until all &, ¥?§n9{9othe i dentical specinmens have been tested.P gw.zggd'lons
The peak bending stiffness for each specinen is the maxi numforce readi ng
for that specimen. Each set of five identigal specinens is leftm apge the
five values received for that set are averaged. Thus, the test person now
has an average val ue . for eacggo'f the "1'" sets tested, The .
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i ncor por at ed Hyisronfthé Borderling o€ béing ubcdrhfortdble fsrxhy wedrer.adni t t ed, however,
that any of the docunents incorporated by reference herein teach or

di scl ose the presept. i nventi £ is_al expr.essl ot adm. tted that, an
of the cormer(F:)i al F@ EVARE: "‘gqh‘ﬁttéﬁea?rg %ﬁ“ﬁ%@ﬁgﬁ’sy‘ﬁ’ Seit ?@@8 erpgﬁgs ac%
or disclose tfshops.ethehtre closnfitting. Howeve9 s&SZg@mears| tead 80 ZppbyL forges-that

=l ~~=Z 1t a{aeuﬂf&tﬁé@g@rfuﬁgr}%ﬁ]e%&mtnegﬁ mtﬁ§setﬂ1§c I\Pildré R Wedrages

specified hereirn 1nclu rower ranges, S, and anpunts that_ are

within the spe€B¥ precrontasiedby the elastgiged adaes of the mgnstruak shosite r Theamgaiugh g
limts may be ) B8 destyibed horeliy ontthe Sthet hafd, 3s paiticulary piefarred bedause it is

have been i 11 cEoPRLle . SRIYReE bidhtiectia oisek alone the sredert reeion ek S g

in the art thakeepathe absorbertearticla 20gimsclasedconbabi fwitt theowsarerls pndendati eegion hout, -

depar L1 ng 11 0Ty hlding \ABSAFARE fock B e Weltke Pbgs (gredher h 3 Buad o 19 L
about 20 g/cm2) at the places where the wearer’s legs are contacted by the leg
openings of the menstrual panty 38. Preferably, the edges of the crotch region of the
menstrual panty described herein apply a body-contacting pressure to these regions
of the wearer’s body that is less than or equal to about 20 g/cm?2.

The absorbent article 20 and menstrual panty 38 also differ from prior sanitary
napkins and conventional underwear in the sustained nature of the contact of the
absorbent article with the wearer’s body. Some current sanitary napkins may
occasionally assume a “W”-shaped cross sectional configuration during wear, such
as when the wearer is sitting. However, conventional underwear does not provide a
constant force against the wearer’s body to hold the sanitary napkin in place under
all circumstances, such as when the wearer is walking or standing, or when the
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that is less than the width of the entire absorbent article. The longitudinal central
region may, for example, correspond to the size and location of the tube of absorbent
material 90 shown in FIG. 24. The longitudinal central region may extend the full
length of the absorbent article 20, or less than the full length of the absorbent article.
The longitudinal central region preferably has at least a portion (typically along the
longitudinal centerline of the absorbent article) that is capable of residing in the
space between the wearer’s labia at an elevation that is higher (when the wearer is
standing) than at least some portions of the absorbent article that are located laterally
outboard of the longitudinal central region. The absorbent article 20 is preferably
capable of assuming such a configuration without compression by the inner portions
of the wearer’s thighs.

Fig. 17 shows a preferred embodiment of the absorbent article 20 of the
present invention worn against the body of a wearer W. The urogenital members
shown in Fig. 17 include the bladder B, the vagina V, the urethra U, the clitoris C,
the large intestine I, the anus AN, the vaginal introitus VI, the hymeneal ring H, the

labia minora N, and the labia majora J. Fig. 17 shows one example of the

ent
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supporting garnent has a crotch region in which said absorbent. article i s
" worn assunes a nodified cusp-shaped configuration when worn, wherein the

cusp shape .guration is nodified in that the supporting

assunes a %ﬁ%&convex upward shape in the |ongitudinall y-%‘?ﬁggﬁa&ésﬂr ea
centered about the space between the weareyy s | abia which Iigis,\l?,atz@@n t wo
convex downwardly curved portions, and said absorbent artic s a

simlar configuration as the crotch region of the supporting garnent. 11.
An absorbent atelationthip efthesg snptergicghieatires; ofcthe wearen W do &%ﬁmr%ﬁﬂﬁeamﬂﬁ 28t

least sone of Whé ieabidtbent aftickdisprapetywiit article that are capable of
mai ntai ning contact wth and covering at | east a portion of the inside

surfaces of the wegrer:s |abia.and.the.exterior surfaces of the wearer's
labia will flex un t;agsog;l;egggﬁpv@egp Rfs@?ﬁhahpsome@ 13 fre é@ﬂtg‘P&?@k- e’ an
alﬁsor bent ar It i aﬂserbapcmttidierm)lglmmin (Fﬂ(l.‘xt b isﬁ pmfagblygslﬁgdbmmy mgg% ghd{gt bﬁl?s

t han or equa c ) n_length, . . ugust . AN
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measuring 2 in ' | | | . . Wi | |
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14. An absor beshovar in FliGe 14 qwefeerblyydees mgt sxiend appregisbhybeyond shese pprts af 8wi d
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article according to any of the preceding “¢clains which is capabl e, of
covering subst 49f5i Bt 9"%’1"? sH#’Stf’Hg‘"iyn %’WP-%’r %qudaé% wearerisomoos mubiss | Thsi 4
up t oI and i ncldwbjoﬂg:nt articld 20 mayf be hpad&_ﬂéﬁlighﬂy_ms\gm:]mg cliforty) o@bﬁﬁ?beﬁﬁ \
article accoral { .ne. preced n -al | I.S.ca e 0 s i
covering subst 3'%?7135%??9% tﬁé ﬁﬁl&ﬁﬁe a%)% g?ﬁsgrffabgf ?‘S\&% og\“ f?%mi&v’éi‘?@?-‘%“rﬁbﬁ a.
17. An absor behodyar The hlesosmmb adiole) 20 prefempblyf dadsenop estead irearwatdafoneontdst the has
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20 1s of this preferred size, it provides a more comfortable, and less noticeable

absorbent article since it occludes less of the crotch region of the wearer's body and
allows air to circulate around the same.

The absorbent article 20 also preferably does not cover areas of the wearer's
body that undergo substantial degrees of movement (that is, the absorbent article
will only be placed adjacent to "low motion zones" of the wearer's body). In
particular, it is desirable that the side edges of the absorbent article 20 will not be
contacted by the inside surfaces of the wearer's thighs when the wearer walks, or
otherwise moves about. This overcomes a drawback of conventionally-sized -
sanitary napkins and pantiliners, which being comparatively stiff relative to the (v}
absorbent article 20 of the present invention, will transfer forces applied to the edges
thereof to other portions of the sanitary napkin or pantiliner, causing the same to
bend or crumple, and/or shift from the desired position under the wearer's vaginal
introitus.

The absorbent article 20 of the present invention can be made somewhat larger
if the edge portions thereof which may be contacted by the inside surfaces of the
wearer's thighs, LG, do not translate forces acting thereon to the remainder of the
absorbent article so as to cause the absorbent article to bend or crumple, and/or shift
from the desired position under the wearer's vaginal introitus. For example, it is also
contemplated herein that an absorbent article 20 can be constructed which has the
desired flexibility, fit, and an absorbent region with the preferred small size



total capacity to surtace area of greater than or equal to 2 g/inz (0.3
. g/cn2) 19. An absorbent article according to any of the preceding clains

having a f esi stance of between 20 and 75 grans. 20. ‘ﬁﬂ" ent
article ac‘él%{zgngto any of the preceding clains wherein sall’ a%??rg%ﬁgnt

article is of a size and configuration tiggt is resistant t e tacted
by the insides of the upper portions of a wearer's thighs in@ iﬂ-@%é’ﬁﬁ;t

shift nore thgn 1,5 anh 3.8 cm, fromits@qosi,tion relative to the .
wear er's vagi egeribed heren (& EnRoNeERg thenrudendal region and dhe peripgum); hutawhich
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to any of the pr.ecgedi ng cl ai erein the Liqui eLrvi ous side of sal
absorbent art F%ﬂb @8%‘%\’ ?&Chgﬁﬁyfmw{lfr&c’ @s&#ﬁm@ % WRENRG SHER UMWt r om
t he body- cont aculidrbg comyrised only sfaiogsheet) and barkshdeo nmterials . and2posdibly altlsiar bent
article of C gj ' ' I t i he
wearer's pubi ?ﬁ%ﬁégﬁ%ﬁ%@{ ﬂﬁgﬁlﬁg@ﬁ%gﬁaﬁ#?gﬁgﬂggﬁhg %@ﬁ% %n?ﬁoggﬂ Sé%er ein
sai d el enent s il #seifalbwithindhe scopa of thepresestdnpentionarticle of daim 21
wherein said |iquid pervious side conprises an apertured nonwoven web)

Uhapert ur 6d port ] aamrIFCly, 3 ShBttht Wikl B0 DRGKe prashin Lehiicn BRFHME B2 o0
sai d unaper t ureoh AyRiegllydn the @3“’63}?6?9{0‘9%3 ' rtq‘Pé‘t‘RE?PEWHSSﬁﬁ\%bEP" f¥m t he

pl ane of sai d artivieubdtlie ywtboard bf thiseentdp sepidie T ottier merds, tlie sBsarbEnaktivie0ei n
7 br ous monup iy BB« Retra INE BipSR A whift he irestet Pl BN Thes RIS . 0,
0. 005 psi. (35ianFhy regiony afthe abgorlzent artickythat areon bigher mudtiopZargasnithe, highet a
( basi s vei ght  gfotdnSifeds AP hBSe £84sAWhitR nightie/ dbtltacted b9 tBé Msides of the wearer's
) thighs). In each of these embodiments, the absorbent article 20 preferably does not
shift more than about 1.5 inches (about 3.8 cm), more preferably about 1 inch (about
2.5 cm), and most preferably about 0.5 inch (about 1.3 cm) from its position relative
to the wearer’s vaginal introitus when the absorbent article 20 is wom in the
supporting garment during the following protocol.

For the purposes of determining how far the absorbent article shifts relative to
the wearer’s vaginal introitus, a five minute walking protocol is used. The wearer
should place the absorbent article in the menstrual undergarment, and pull the
menstrual undergarment in place. The wearer can then indicate where her vaginal
introitus is by pointing with her finger to the outside surface of the menstrual
undergarment. This portion of the undergarment is marked with a suitable washable

() felt tip marker. If desired, marks can also be made on one or more portions of the
periphery of the absorbent article 20, and corresponding marks can be made on the
immediately adjacent portions of the wearer’s body. The wearer then walks
normally for five minutes. After this period of walking, the wearer again indicates
where her vaginal introitus is, and this position is marked. The distance that the
marks are apart after the wear cycle is the amount that the absorbent article has
shifted.

Other embodiments of the absorbent article described herein are also possible.
For example, FIGS. 18-20 show another embodiment of the absorbent article 20 of
the present invention in which the absorbent core 32 comprises absorbent material
arranged in a flexible structure, preferably a highly flexible structure. In order to
arrange the absorbent core 32 into a flexible structure, the absorbent core 32 is



26. The absorbent article of Caim2 wherein said topsheet has a maxi num’
cal i per of between 114 inch (6.4 m and 112 inch (13 mm). 27. An absorbent

article a | to any of the preceding clains further C(ymri '

mechani caw(?gésytsé% ng material on said garnent-facing surface {%Sr%h'g’ﬁg&ggi ng
at | east a portion of the supporting gargent, said nechani gaé ;iarst@w]ng
mat eri al conprising an array of prongs, each of said prong i g a

base joined to a substrate, an engag &g means, and a shank conprising a
proxi mal end Prderakly Githes okt puthe grands| pastieles, sirreplurdlity &if gobwmpagi ng
means. 52 IheAbestbint2HerifBean B afp SAltHNBtab8rbemt! Mattkialkigh T 2dpathesei n
sai d nechani ﬁ)al f stwg rrﬁterlal | S arr?n ed in a paftern on sai

gar ment - f aci §&i fAENGIBIO SR Astrghme,  {pitable, absorbent materials fat aresapaiie of; ¢
s:Jppolr_t i ng ]gméhgnfoma&%infbhmmbaosthmnﬁe ahélhdé,ebngf ax@bﬁbtmlihit?adrr’_w, ixﬁ\mgwra
plurality o t erial: and a base materi.a erein
sai d col urms ﬁéﬁgﬁﬁ‘eﬁ?‘gﬁﬁ“@%ﬂ@@’lﬁ Bﬂ?‘g‘&ve&e‘ﬂ%Fﬂ?gﬁabﬁglfbﬁ%m%%ﬁsar to
sai d base nuatapdabdorkantifqani mewdrials. sai d base material. 30. The absorbent
article of Claim?29 wherein said colums of absorbent nmaterial conprise an

apsor bent 1 oam Mekgfelrad thchnall] WonB08 WORRY bl Gr Uoldhbpiin 29 S0Pty
wherein said base nmaterial cohprises a material selecte rom f he group

consi sting of%60:4dneriisled “Gatarngnial: Abserbent| Birucinres Jlaving pEermaldy) Bonded 32
Tge agso[ bentLa@Eﬁs:Fdrelr@ﬁrdeaH%‘ﬁd%@g o?Qst{eﬁch:uﬁllFYm&{,_edﬂa ThEid 1955' iﬁrrssmmyt
absorbent material .conprjse a y- acti,ng portion of said ahsorben
article. 33. ﬁ&?&ﬂﬁg&%t‘nﬁpfﬁ“ﬁ?@ %@Mﬂg ‘gsb‘egﬁ?/ma‘aféﬁt ehpkon ?‘F}? b ai ns
for wearing N9 human femal e, said absorbent article having a key

hol e- shaped pl an vi ew configurati on which has a wi der oval portion which iS( )

worn to the rear ]91fthI=. Qﬁxb‘é’&ﬁ'ﬁeﬂ 'sﬁoxpﬁ’ QX F‘i‘@g %Q@Pﬁ{eaéds&bem core 32 preferably
comprises a highly porous absorbent HIPE polymeric foam that is formed into a
plurality of particles or upright, spaced apart columns of foam material 82. Suitable
absorbent HIPE foam materials are described in U.S. Patent 5,260,345 issued to
DesMarais, et al. on November 9, 1993; U.S. Patent 5,268,224 issued to DesMarais,
et al. on December 7, 1993; U.S. Patent 5,387,207 issued to Dyer, et al. on February
7, 1995; U.S. Patent 5,550,167 issued to DesMarais on August 27, 1996; U.S. Patent
5,563,179 issued to Stone, et al. on October 8, 1996; U.S. Patent 5,650,222 issued to
DesMarais, et al. on July 22, 1997; and allowed U.S. Patent Application Seral No.
08/542,497 filed October 13, 1995, by Dyer, et al. (P&G Case 5546R). Such
absorbent foam materials are particularly preferred because they can be provided
with good resistance to compression and exhibit good resiliency following
compression. The absorbent foam materials described in these different patents may (v}
also be tailored so that they are provided with the ability to absorb particular types of
bodily exudates (e.g., menses and/or urine).

The absorbent article 20 shown in FIGS. 18-20 can be formed by adhesively
attaching one of the preferred high loft fibrous materials described above to one side
of the foam absorbent material, and one of the backsheet materials (described herein)
to the other side of the absorbent foam material to form a composite web. The
composite web is then preferably mechanically strained as described in greater detail
below. This will slit the absorbent foam material. The process for mechanically
straining the absorbent foam material, however, will not destroy the integrity of the
high loft topsheet material or the backsheet, and will provide a self-contained slit or
particulate absorbent foam material between the topsheet 28 and backsheet 30.
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rectangul ar extension therefromwhich is worn toward the front of the

. Wwearer's body, wherein said rectangul ar extension has rounded edges.
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10 10 10F.f 1Qf&sehd inveRtiédH# 1@1‘9@@&%&1&&1112/53@\415@5 [ﬁ@ B9/ Add 23 is intended to
provide the absorbent article with an increased ability to intercept liquid bodily
exudates at the location of the wearer’s body that is the source of the exudates.

The embodiment shown in FIGS. 22 and 23 preferably comprises a key hole-
shaped base pad similar to that shown in FIGS. 18-20. The absorbent core may, but
need not, comprise a plurality of particles of absorbent foam material. The
absorbent core in this embodiment can comprise any of the high efficiency absorbent
core materials described herein. Preferably in the embodiment shown in FIGS. 22
and 23, (although shown schematically as a single layer) the absorbent core
comprises two layers of a nonwoven web comprising a blend of from about 60% to
about 90%, preferably about 75%, viscose rayon fibers, and from about 10% to
about 40%, preferably about 25%, FIBERDRI superabsorbent material fibers
obtained from Camelot Technologies Ltd.

The absorbent article shown in FIGS. 22 and 23 further comprises a
longitudinally-oriented central absorbent hump 100 on its body-facing side. The
hump 100 is formed by a hump-forming element (or “insert”) 102 that is preferably
inserted between the highloft topsheet 28 and the absorbent core 32.

The hump-forming element 102 is sized to fit completely with the wearer’s
interlabial space. In one preferred embodiment, the hump-forming element 102 has
a length as measured along its base of about 50 mm. As shown in FIG. 22, the
hump-forming element has a top portion that has its ends 104 rounded off
(especially apparent when viewed from the side) for improved comfort. The length
of the top portion as measured where this rounding commences is preferably about
40 mm. The hump-forming element 102, in this embodiment, preferably has a
maximum height or caliper of about 20 mm. The width of the hump-forming
element 102 as measured at its base is preferably about 20 mm.

In this particular embodiment, as shown in FIG. 23, the insert 102 comprises
several elements. These include a first web of material such as first folded web of

absorbent material 106, an underlying layer 108, and several pieces of resilient
material 110.

The first folded web of absorbent material 106 preferably comprises a
material that is capable of quickly moving bodily exudates away from the wearer’s
body. In the embodiment shown in FIGS. 22 and 23, the first web of material 106
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Oy of Nakkila, Finland. The ﬁrst folded web of absorbent material 106 is preferably
gradually bent or is folded about a plurality of longitudinally-oriented folding lines
into the cross-sectional configuration shown in FIG. 23. As shown in FIG. 23, the
first folded web 106 has an inverted U-shaped configuration along its longitudinal
centerline. The longitudinal side margins of the first folded web are folded inward

and upward inside the inverted U-shaped portion of the folded web to define two
smaller U-shaped portions.

The underlying 108 layer preferably comprises a material that is capable of
drawing liquids away from the first folded web of absorbent material 106 and
storing such liquids. In the embodiment shown in FIGS. 22 and 23, the underlying
layer 108 preferably comprises a thermally bonded wet laid nonwoven web.
Suitable thermally bonded wet laid nonwoven webs are described in U.S. Patent
5,549,589 entitled “Fluid Distribution Member for Absorbent Article Exhibiting
High Suction and High Capacity” issued to Homney, et al. on August 27, 1996. The
underlying layer 108 in the embodiment shown in FIGS. 22 and 23, is narrower in
width than the first folded web of absorbent material 106 and terminates short of the
longitudinal side margins of the first folded web of absorbent material 106 so that it
underlies only the inverted U-shaped portion of the first folded web of absorbent
material 106. The underlying layer 108 may or may not be joined to the first folded
web of absorbent material 106.

The pieces of resilient material 110 are used so that the hump-forming element
102 maintains its maximum height even when the menstrual undergarment presses
the absorbent article into close contact with the wearer’s body. This allows the
hump 100 to continuously cover a maximum amount of the inside surfaces of the
wearer’s labia majora and minora during use. Preferably, the hump-forming element
,maintains a maximum height of greater than or equal to at least one of the following
amounts in use: about 10 mm, about 12 mm, about 14 mm, about 16 mm, about 18
mm, or about 20 mm.

The pieces of resilient material 110 can comprise any material that is suitable
for the above purposes. The pieces of resilient material 110 may either be absorbent
or non-absorbent. Suitable resilient materials include, but are not limited to
absorbent and non-absorbent foams. In one version of the embodiment shown, the
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6 mm, and a length of about 50 mm. One piece of resilient material is positioned in

each of the U-shaped portions and the inverted U-shaped portions of the first folded
web.

The pieces of resilient material 110 are attached to the underside of the
underlying layer 108. The pieces of resilient material 110 an be attached to the
underside of the underlying layer 108 in any suitable manner, such as by adhesives
or double-sided adhesive tape. The entire hump-forming element 102 is preferably .
secured to the absorbent core 32 in a similar manner. {

In another embodiment, the absorbent article can be provided with a structure
in which an absorbent element can separate (or “decouple™) from the backsheet of
the absorbent article. This will allow the absorbent element to move into closer
contact with the wearer’s body in the space between the wearer’s labia while the
backsheet remains in place adjacent to the menstrual undergarment.

Such an embodiment can be comprised of any suitable materials that are
combined to have the capacity and flexibility described herein. In one preferred
version of such an embodiment, the absorbent article comprises: a DRI-WEAVE
apertured film topsheet; an underlying layer of material such as a nonwoven web, in
particular a spuniaced nonwoven web such as that manufactured by E.I. DuPont
Nemours & Company of Wilmington, Delaware, which is known as a SONTARA (
8407 material (SONTARA is a registered TM of E.. DuPont Nemours &
Company); a laminate absorbent core comprising tissue and superabsorbent
hydogel-forming polymeric material which is provided with the high capacity
described herein; a layer comprising a patch of PUFFS facial tissue marketed by The
Procter & Gamble Company of Cincinnati, Ohio; and, a backsheet comprising a
stretchable laminate. While the stretchable laminate backsheet may be quite
flexible, the remainder of the absorbent article will typically have to be modified as
described herein to provide it with the desired flexibility.

p T

The absorbent article may be provided with the ability to decouple if its
components are provided with the features like those described in U.S. Patent
5,007,906, issued to Osborn, et al. on April 16, 1991 and U.S. Patent 5,324,278
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respectively.

Still other non-limiting embodiments of the present invention are possible.
For example, FIG. 24 shows a "compound" absorbent article 88 having the features
of the present invention. The compound absorbent article 88 comprises a tube of
absorbent material, primary absorbent component (or "core tube") 90 which is joined
to the body-facing side 92A of a secondary absorbent component (or "base pad") 92.

The primary absorbent component 90 is preferably intended to absorb the
bulk of bodily fluids discharged by the user. In the embodiment shown in FIG. 24,
the primary absorbent component 90 comprises an absorbent structure, such as a
tube of absorbent material, and an outer cover 96 that wraps the absorbent material.
The outer cover 96 can comprise any of the materials described above as being
suitable for the topsheet of the embodiments shown in FIGS. 1-4. In one preferred
version of the embodiment shown in FIG. 24, the outer cover 96 of the primary
absorbent component 90 comprises the same material used for the topsheet 28 of the
base pad 92. The absorbent material can comprise any of the matertals described as
being suitable for use in the absorbent core of the embodiments described herein.
The primary absorbent component 90 may further comprise an optional acquisition
layer. The acquisition layer may be a separate component positioned between the
outer cover 96 and the absorbent material, or it may be an integral part of a
composite outer cover. The acquisition layer may serve several functions including
improving the wicking of exudates over and into the absorbent material and/or
containing material in the primary absorbent component 90.

The base pad 92 primarily functions to protect the user's garments from
soiling by absorbed fluids which may be expelled from the primary absorbent
component 90 or which inadvertently bypass the primary absorbent component 90.
The base pad 92 of the compound absorbent article 88 shown in FIG. 24 preferably
comprises the absorbent article 20 shown in FIG. 4.

The compound absorbent article shown in FIG. 24 is a less preferred
embodiment for use with a menstrual undergarment such as that shown in FIGS. 7
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and 8 which has an extensible lifting strip 42 along its longitudinal centerline. The

lifting strip 42 places the absorbent article in close contact with the wearer's body in

the space between the wearer's labia without providing a tube of absorbent material

on the body-facing surface of the absorbent article.

However, as shown in FIG. 25, the menstrual undergarment may be provided
with a wider lifting zone that spans the distal surfaces of the wearer's labia. This
wider zone may not rise convexly upward to enter the space between the wearer's
labia. In such a case, the tube of absorbent material 90 on the compound absorbent
article 88 will preferably work in conjunction with the menstrual undergarment as
shown in FIG. 235, to provide the desired interlabial fit.

The absorbent article of the present invention can be provided with still other ()
features. For example, the absorbent article can be provided with an optional pair of
flaps that are joined to and extend laterally outward from the longitudinal side edges
of the absorbent article. In this case, the absorbent article without the flaps can be
considered to comprise the main body portion of the overall absorbent article which
has the optional flaps. The flaps preferably extend laterally outward from at least a
central region along the length of the main body portion. However, since the main
body portion may be relatively small in size, it is possible that the flaps may extend
outward along the entire length of the main body portion. In other embodiments, the
flaps may even be longer than the main body portion.

If optional flaps are provided, they can be joined to the main body portion of
the absorbent article in any suitable manner. The flaps can be integral with the main
body portion (that is, the flaps can comprise integral extensions of the topsheet and (
backsheet). In other embodiments, the flaps can comprise separate components that
are joined to the main body portion of the absorbent article.

N

The flaps can be in any suitable configuration. Suitable flaps are described in
Reexamined Patent No. B1 4,589,876 entitled “Sanitary Napkin”, issued to Van
Tilburg, Certificate of Reexamination issued April 27, 1993; U.S. Patent 4,687,478
entitled “Shaped Sanitary Napkin With Flaps”, which issued to Van Tilburg on
August 18, 1987; U.S. Patent 5,389,094 entitled “Absorbent Article Having Flaps
and Zones of Differential Extensibility” issued to Lavash, et al. on February 14,
1995; U.S. Patent 5,558,663 entitled “Absorbent Article Having Undergarment
Covering Components With Zones of Extensibility” issued to Weinberger, et al. on
September 24, 1996 and U.S. Patent 5,584,829 entitled “Absorbent Articles Having
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applied by a wearer); PCT Publication No. WO 97/12576 entitled “Absorbent
Article Having Flaps With a Deformed Hinge and Zones of Extensibility”, published
Aprii 10, 1997; and in International Patent Application Serial No. PCT US 96/15957
entitled “Absorbent Article Having Flaps With Step Configuration and Zones of
Extensibility” filed on October 3, 1996, in the name of Lash, et al.

In still other embodiments, an absorbent interlabial device can be wom with
the absorbent article of the present invention and the menstrual undergarment
described herein. Suitable interlabial devices are described in U.S. Patent 5,762,644
entitled “Toilet-Disposable Absorbent Interlabial Device”, issued to Osbom, et al.
on June 9, 1998 and in U.S. Patent Application Serial No. 09/071,425 entitled
“Absorbent Interlabial Device” filed in the names of Brown, et al. on May 1, 1998.
Alternatively, such an absorbent interlabial device can be wom in such a menstrual
undergarment without the absorbent article of the present invention.

2. Method of Making the Absorbent Article Shown in FIGS. 18-20

The absorbent article of the present invention can be made in any suitable
manner. Suitable methods for making the embodiments shown in FIGS. 1-4 and
FIGS. 22-24 were described above. Since the method of making the embodiment of
the absorbent article shown in FIGS. 18-20 differs, it will be described separately. A
preferred embodiment of a method of making the embodiment of the absorbent
article 20 shown in FIGS. 18-20 is described in greater detail below.

()

The absorbent article 20 shown in FIGS. 18-20 comprises an absorbent core
that is preferably in the form of a plurality of particles or columns of absorbent foam
material. In a preferred embodiment, the absorbent foam material is formed into
particles or columns of foam when it is positioned between the topsheet 28 and the
backsheet 30 to provide a self-contained web of particulate or columnar material for
the absorbent core 32. Such an embodiment can be readily constructed as described
herein since the absorbent foam material is more easily destructible than the topsheet
or backsheet materials. In the preferred embodiment of the method of making the
absorbent article shown in FIGS. 18-20, the method of forming the absorbent foam
material into particulate or columnar material involves a mechanical straining
process. For convenience, the following description will only refer to the process as
forming particulate material (rather than both particulate and columnar material).
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process of forming the absorbent foam material into particulate material
comprises several steps. One non-limiting, but preferred embodiment of this process
is shown in FIGS. 26-28. FIG. 26 shows that a first step in this process involves
forming a composite web 120. The composite web 120 comprises from top to
bottom: a web of topsheet material 122, a web of absorbent foam material 124, and
a web of backsheet material 126. The web of topsheet material 122 and the web of
backsheet material 126 act as “carrier webs” for the web of absorbent foam material
124 to contain the same when it is formed into particulate material.

The web of topsheet material 122 and the web of backsheet material 126 can
be comprised of any of the materials specified above as being suitable for use as
those components, provided that such materials have a yield to break point under
tensile forces that is greater than that of the web of absorbent foam material 124.
The absorbent foam material 124 has a yield to break point under tensile forces that

is lower than the yield to break points of the web of topsheet material 122 and web
of backsheet material 126.

In order to make the preferred embodiment shown in FIGS. 18-20, the web
of topsheet material 122 will comprise a web of the high loft material described
above. The web of absorbent foam material comprises one of those absorbent foam
materials specified above in conjunction with the description of the embodiment
shown in FIGS. 18-20. Preferably, the web of absorbent foam material 124 is about
2 mm thick. The web of backsheet material 126 preferably comprises a
polyethylene film. The webs of topsheet material 122, absorbent foam material 124,
and backsheet material 126 can be joined together in any manner specified above for
forming the embodiment shown in FIGS. 1-3.

An apparatus for mechanically straining the composite web 120 is provided.
The apparatus preferably comprises a mechanical device that has at least one
component with a patterned surface thereon. The composite web 120 is then
preferably subjected to a mechanical straining process using the apparatus by
impressing a pattemed surface into the composite web 120 so that the absorbent
foam material 124 is at least partially formed into particulate material without

cutting or forming the web of topsheet material 122 and the web of backsheet
material 126 into particulate material.

Fig. 27 shows one embodiment of an apparatus 130 that is used to form the
absorbent material 124 in the composite web 120 into particulate material. The
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apparatus 130 shown in Fig. 27 comprises two pairs of cylindrical rolls, first pair of
rolls 132 and second pair of rolls 162. Each of the rolls has a patterned surface
thereon. The patterns are preferably formed by a plurality of ridges and valleys on
the rolls that define a plurality of triangularly shaped teeth.

The rolls in the first pair of rolls 132 preferably have triangularly-shaped
teeth that are formed by ridges and valleys that are oriented around the
circumference of the rolls. The top roll 134 and the bottom roll 136 in the first pair
of rolls 132 are aligned so that the ridges 138 of the top roll 134 align with the
valleys 140 on the bottom roll 136. In a preferred embodiment, the triangular-
shaped teeth that form the ridges on the top roll 134 and the valleys on the bottom
roll are spaced so that these teeth do not touch each other or fully "engage”. The
degree to which the teeth on the opposing rolls partially intermesh is referred to
herein as the “engagement” of the teeth. The engagement is the distance between a
position where the apexes of the teeth on the respective rolls are in the same plane
(0% engagement) to a position where the apexes of the teeth of one roll extend
inward beyond the plane toward the valleys on the opposing roll. The engagement
of the teeth can be expressed as a percentage of the pitch (distance between the
apexes of the teeth on one of the rolls), or in terms of 2 measured distance. Since the
height of the teeth may be greater than the pitch, the engagement may be a value that
is greater than 100% (for instance, if the engagement is greater than the pitch).
Preferably, the engagement is between about 15% and about 120% of the pitch
length, and more preferably is about 100% of the pitch length. Examples of
engagement expressed in terms of a measured distance may be between about 0.01

(") inch to about 0.07 inch (about 0.25 mm to about 1.8 mm), and between about 0.04
inch to about 0.06 inch (about 1 mm to about 1.5 mm).

As shown in FIG. 27, at the stage designated 1, the composite web 120 is fed
in a machine direction (MD) into the nip between the rolls 134 and 136. The rolls
134 and 136 subject the composite web 120 to a mechanical straining process by
impressing the patterned surfaces thereon into the composite web 120. The
mechanical straining process applies a force that is greater than the yield to break
point of the web of absorbent foam material 124, but less than the yield to break
point of the web of topsheet material 122 and web of backsheet material 126 so that
the web of absorbent foam material 124 is at least partially slit without slitting the
web of topsheet material 122 and web of backsheet material 126.
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FIG. 27 shows the condition of the composite web at stage 2, after it passes
through the nip between the first pair of rolls 132. As shown in FIG. 27, the web of
topsheet material 122 and web of backsheet material 126 will have a pattern formed
therein that corresponds to the combination of the patterns on the adjacent rolls, 134
and 136 in the first pair of rolls 132. The web of topsheet material 122 and web of
backsheet material 126, however, are not slit or cut. The intermediate web of
absorbent foam material 124 has a plurality of slits 150 formed therein. The slits
150 are oriented in the machine direction (or "MD"). In the particular embodiment
shown, the slits are intermittent and separated by cross-machine direction (or "CD")
bands of unslit material 152. This is due to the presence of the optional channels
144 on the bottom roll 136. The web of absorbent foam material 124 is slit while
the web of topsheet material 122 and web of backsheet material 126 are not slit
because the web of absorbent foam material 124 has a lower yield to break point
than the web of topsheet material 122 and web of backsheet material 126, and
breaks, under tensile forces (the straiﬁing process) while the web of topsheet
material 122 and web of backsheet material 126 do not.

The composite web 120 is then fed into a nip between the second set of rolls
162 of the apparatus 130 for mechanically straining the composite web. The second
set of rolls 162 also comprises top and bottom rolls, 164 and 166, respectively. Each
of these rolls also has a pattern on its surface. As shown in FIG. 27, the rolls 164
and 166 in the second set of rolls 162 have ridges and valleys that run parallel to the
axes, AX, of these rolls. The ridges and valleys on these rolls also define triangular-
shaped teeth 168. The teeth on the second pair of rolls 162 engage in a manner
similar to the teeth on the first pair of rolls 132. The top roil 164 may also have
several optional spaced apart channels 170 that are oriented around the
circumference of the cylindrical roll. Suitable patterned rolls for use as the second
pair of rolls 162 in the apparatus shown in Fig. 27 (though not for this purpose) are
described in greater detail in U.S. Patent 5,518,801 entitled “Web Materials
Exhibiting Elastic-Like Behavior” issued to Chappell, et al. on May 21, 1996.

FIG. 27 shows that when the composite web 120 leaves the nip between the
second set of rolls 162, at least a portion of the absorbent foam material 124 is
further provided with a plurality of slits 180 that are oriented in the cross-machine
direction (CD). This initial slitting in the machine direction and subsequent slitting
in the cross machine direction causes the absorbent material 124 to be formed or
chopped into a plurality of particles 82. In the preferred embodiment shown in the
drawings, the particles 82 have a square surface area that is about 1.5 mm x 1.5 mm.
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strips 184 left therein due to the presence of the channels 170 in the second pair of
rolls 162.

Again, the web of topsheet material 122 and web of backsheet material 126
are not slit, but have another pattern formed therein. The overall pattern formed

therein resembies a grid with a combination of the impressions created by the first
and second sets of rolls 132 and 162.

FIG. 28 shows the composite web 120 after it has been fed through the

apparatus shown in FIG. 27. It should be understood that in FIG. 28, the pattern

, impressed into the web of topsheet material 122 and web of backsheet material 126
by the first and second sets of rolls has been omitted for simplicity. In addition, the

absorbent foam material 124 is shown as comprising only particles 82 for simplicity

(that is, no unslit strips are shown as being left in the absorbent foam material 124).

Such an embodiment could be created by providing the rolls in the first and second

sets of rolls 132 and 162 with continuous teeth and omitting the channels 144 and
170 between the teeth.

Methods of forming a web of material into particulate material are described
in greater detail in U.S. Patent Application Serial Nos. 09/027,039 and 09/027,379
entitled “Method of Making a Slitted or Particulate Absorbent Material and
Structures Formed Thereby” and “Method of Making a Slitted or Particulate
Absorbent Material” filed in the name of McFall, et al. on February 20, 1998.

—
-
e

The composite web 120 with particles of absorbent foam material 82 inside
can then be cut into individual absorbent articles in the shape shown in FIGS. 18-20.
If desired, the components of the cut absorbent articles, such as the topsheet and
backsheet, may be at least partially peripherally joined, and the fastening material
can be added to the garment-facing side of the absorbent articles.

3. TEST METHODS
A. Flexure-Resistance

The flexure-resistance of an absorbent article is measured by peak bending
stiffness. Peak bending stiffness is determined by a test which is modeled after the
ASTM D 4032.82 Circular Bend Procedure, the procedure being considerably
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force value related to flexure-resistance, simultaneously averaging stiffness in all
directions.

Apparatus

The apparatus necessary for the Circular Bend Procedure is a modified
Circular Bend Stiffness Tester, having the following parts:

A smooth-polished steel plate platform which is 102.0 X 102.0 X 6.35
millimeters having an 18.75 millimeter diameter orifice. The lap edge of the orifice
should be at a 45 degree angle to a depth of 4.75 millimeters,

A plunger having an overall length of 72.2 millimeters, a diameter of 6.25
millimeters, a ball nose having a radius of 2.97 millimeters and a needle-point
extending 0.88 millimeter therefrom having a 0.33 millimeter base diameter and a
point having a radius of less than 0.5 millimeter, the plunger being mounted
concentric with the orifice and having equal clearance on all sides. Note that the
needle-point is merely to prevent lateral movement of the test specimen during
testing. Therefore, if the needle-point significantly adversely affects the test
specimen (for example, punctures an inflatable structure), then the needle-point
should not be used. The bottom of the plunger should be set well above the top of
the orifice plate. From this position, the downward stroke of the ball nose is to be
the exact bottom of the plate orifice.

A force-measurement gauge and more specifically an Instron inverted
compression load cell. The load cell has a load range of from about 0.0 to about
2000.0 grams.

An actuator, and more specifically the Instron Model No. 1122 having an
inverted compression load cell. The Instron 1122 is made by the Instron
Engineering Corporation, Canton, Mass.

Number and Preparation of Specimens

In order to perform the procedure for this test, as explained below, five
representative absorbent articles are necessary. From one of the five articles
(having, of course, any panty adhesive release paper removed and any adhesive

(J
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0)- sg%e{ or which are a laminate of a topsheet, two or less tissue sheets and a barrier
sheet, should not be tested. The reason that these specimens are not tested is due to
the realization that prior art absorbent articles exist in which a topsheet is joined to a
barrier sheet beyond the edges of an absorbent core in the periphery of the napkin,
such portions of which are highly flexible. However, the present invention is more
concerned with the overall flexibility of the absorbent article and not merely the
peripheral portions thereof and, therefore, the flexibility of the present invention is
more concerned with the flexibility of the significant absorbent portions of the
absorbent article. If any of these significant absorbent portions of the absorbent
article meet the parameters of this test, then the absorbent article satisfies the test.
; Therefore, a number of different specimens should be tested from each absorbent
article. Certainly, the structurally most flexible portion of the absorbent article
should be tested, excluding those portions excluded above. The test specimens
should not be folded or bent by the test person, and the handling of specimens must
be kept to a minimum and to the edges to avoid affecting flexural-resistance
properties. From the four remaining absorbent articles, an equal number “Y™ of 37.5
X 37.5 millimeter specimens, identical to the specimens cut from the first absorbent

article, are cut. Thus, the test person should have “Y” number of sets of five
identical specimens.

The procedure for the Circular Bend Procedure is as follows. The specimens

are conditioned by leaving them in a room which is 21+1°C and 50+2% relative

. humidity for a period of two hours. The tests described herein are conducted under
{ ) similar conditions. The test plate is leveled. The plunger speed is set at 50.0
centimeters per minute per full stroke length. A specimen is centered on the orifice

below the plunger such that the body surface of the specimen is facing the plunger

and the garment surface of the specimen is facing the platform. Of course, any panty

adhesive release paper (if present) is removed, to simulate in-use conditions. Any

panty adhesive (if present) should be blocked, using means well known to those

skilled in the art, such as glycerin and/or powder, to prevent the specimen from

adhering to the platform and an artificially high peak bending stiffness being

obtained. If desired, the specimen may be centered over the orifice with the body

surface facing the platform and the garment surface facing the plunger to obviate the

need for blocking any adhesive which may be present. The indicator zero is checked

and adjusted, if necessary. The plunger is actuated. Touching the specimen during
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the testing should be avoided. The maximum force reading to the nearest gram is

recorded. The above steps are repeated until all five of the identical specimens have
been tested.

Calculations

The peak bending stiffness for each specimen is the maximum force reading
for that specimen. Each set of five identical specimens is tested and the five values
received for that set are averaged. Thus, the test person now has an average value
for each of the “Y™ sets tested. The flexure-resistance for an absorbent article is the
greatest flexibility of these average peak bending stiffnesses.

B. Capacity

The total capacity of an absorbent article is determined as follows. Any panty
adhesive release paper is removed from the article to be tested. The article is
weighed to the nearest 0.1 gram. The article is then submerged in a beaker of sterile
saline (obtainable from the Baxter Travenol Company of Deerfield, Illinois), such
that the article is totally submerged and is not bent or otherwise twisted or folded.
The article is submerged for 10 minutes. The article is removed from the saline and
suspended for two minutes in a vertical position to allow the saline to drain out of
the article. The article is then placed body facing surface down onto an absorbent
blotter, such as the filter paper #631 available from the Filtration Science Corp.,
Eaton-Dikeman Division of Mount Holly Springs, PA. A uniform 17.6 grams per
square centimeter load is placed over the article to squeeze excess fluid out. The

absorbent blotter is replaced every 30 seconds until the amount of fluid transferred to ( )

the absorbent blotter is less than 0.5 grams in a 30 second period. Next, the article is
weighed to the nearest 0.1 gram and the dry weight of the article is subtracted. The
difference in grams is the total capacity of the article. This concludes the test.

The disclosures of all patents, patent applications (and any patents which issue
thereon, as well as any corresponding published foreign patent applications), and
publications mentioned throughout this patent application are hereby incorporated
by reference herein. It is expressly not admitted, however, that any of the documents
incorporated by reference herein teach or disclose the present invention. It is also
expressly not admitted that any of the commercially available materials or products
described herein teach or disclose the present invention.
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It should also be understood that all of the limits and ranges specified herein
include all narrower ranges, limits, and amounts that are within the specified limits
and ranges and that such narrower ranges and limits may be claimed even though
those limits and ranges are not separately listed.

While particular embodiments of the present invention have been illustrated
and described, it would be obvious to those skilled in the art that various other
changes and modifications can be made without departing from the spirit and scope
of the invention.

—
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Claims

1. An absorbent article for wearing in a supporting garment, said absorbent
article comprising:

a liquid pervious side;

a liquid impervious side opposite said liquid pervious side; and

an absorbent component between said liquid pervious side and said liquid
impervious side, wherein said liquid pervious side and said liquid impervious side are
arranged to form a unitary structure,

characterised in that said absorbent article has a flexure resistance of less than or equal to 100
grams and is capable of substantially maintaining sustained contact with and covering at least a
portion of the inside surfaces of the wearer's labia, at least a portion of the exterior surfaces of
the wearer's labia, and at least a portion of the supporting garment and that said absorbent
article is of a size and configuration to only cover a female wearer's vaginal pudendal region
and perineum, and does not extend forward beyond the wearer's mons pubis or rearward to the
wearer's anus.

2. The absorbent article of Claim 1 which has a longitudinal central region that is
capable of being positioned in the space between the wearer's labia, said longitudinal central
region being capable of residing in said space between the wearer's labia at an elevation that is
higher than at least some portions of the absorbent article that are located laterally outboard of
said longitudinal central region.

3. An absorbent article according to Claim 2 wherein said absorbent article is
capable of assuming such a configuration without compression by the inner portion of a
wearer's thighs.

4, An absorbent article according to any of the preceding claims which is generally
planar prior to use.
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5. An absorbent article according to any of the preceding claims which has a body-
facing side with a raised portion thereon.
6. The absorbent article of Claim 5 wherein said raised portion comprises a tube of

absorbent material joined to said liquid pervious side of said absorbent article.

7. The absorbent article of Claim 5 wherein said raised portion comprises a hump-
forming element, and said liquid pervious side comprises a liquid pervious topsheet, wherein
said hump-forming element underlies said liquid pervious topsheet.

8. The absorbent article of Claim 2 wherein portions of said absorbent article
outside said longitudinal central region are capable of cupping the wearer's labia from the front
of the labia to the back of the labia.

9. An absorbent article according to any of the preceding claims which has a cup-
shaped configuration prior to use.

10. An absorbent article according to any of the preceding claims wherein the
supporting garment has a crotch region in which said absorbent article is worn assumes a
modified cusp-shaped configuration when worn, wherein the cusp shaped configuration is
modified in that the supporting garment assumes a rounded convex upward shape in the
longitudinally-oriented area centered about the space between the wearer's labia which lies
between two convex downwardly curved portions, and said absorbent article assumes a similar
configuration as the crotch region of the supporting garment.

11.  An absorbent article according to any of the preceding claims wherein at least
some of the portions of said absorbent article that are capable of maintaining contact with and
covering at least a portion of the inside surfaces of the wearer's labia and the exterior surfaces
of the wearer's labia will flex under a pressure of less than or equal to 20 g/cm?.

12.  An absorbent article according to any of the preceding claims which is less than
or equal to 7 inches (18 cm) in length.
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13.  An absorbent article according to any of the preceding claims which has a

capacity of greater than or equal to 10 grams of liquid in an area measuring 2 inches in width by
5 inches in length (5 cm by 13 cm) that will be centered under the vaginal orifice when the

absorbent article is worn.

14.  An absorbent article according to Claim 1 3 having a capacity in said area of
greater than or equal to 20 grams of liquid.

15.  An absorbent article according to any of the preceding claims which is capable of
covering substantially all of the interior surfaces of the wearer's labia up to and including the
floor of the wearer's vestibule.

16 An absorbent article according to any of the preceding claims which is capable of
covering substantially all of the exterior surfaces of the wearer's labia.

17. An absorbent article according to any of the preceding claims which has a
surface area of less than or equal to 20 in? (130 cm?).

18. An absorbent article according to any of the preceding claims which has a ratio of
total capacity to surface area of greater than or equal to 2 g/in® (0.3 g/cm?).

19.  An absorbent article according to any of the preceding claims having a flexure
resistance of between 20 and 75 grams.

20. An absorbent article according to any of the preceding claims wherein said
absorbent article is of a size and configuration that is resistant to being contacted by the insides
of the upper portions of a wearer's thighs and does not shift more than 1.5 inch (3.8 cm) from its
position relative to the wearer's vaginal introitus when the absorbent article is worn in a
supporting garment.
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penetrating the wearer's pubic hairs.

.23. The absorbent article of Claims 21 or 22 wherein said elements comprise
fibers.

24, The absorbent article of Claim 21 wherein said liquid pervious side comprises an
apertured nonwoven web, which is generally planar, said apertured nonwoven web having
apertures and unapertured portions, and said elements comprise a plurality of fibrils on said
unapertured portions of said nonwoven web that extend outward from the plane of said
nonwoven web.

25. The absorbent article of Claim 21 wherein said liquid pervious side comprises a
liquid pervious topsheet comprising a fibrous nonwoven web having a maximum caliper
measured under a pressure of 0.005 psi. (350 Pa) of greater than or equal to 1/8 inch (3.2 mm),
and a basis weight of less than or equal to 5 oz./yd? (142 g/m).

26. The absorbent article of Claim 2 wherein said topsheet has a maximum caliper of
between 1/4 inch (6.4 mm) and 1/2 inch (13 mm).

27.  An absorbent article according to any of the preceding claims further comprising
a mechanical fastening material on said garment-facing surface for engaging at least a portion
of the supporting garment, said mechanical fastening material comprising an array of prongs,
each of said prongs comprising a base joined to a substrate, an engaging means, and a shank
comprising a proximal end joined to said base and a distal end joined to said engaging means.
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28.  The absorbent article of Claim 27 wherein said mechanical fastening material is
arranged in a pattern on said garment-facing side that corresponds with a pre-selected portion
of said supporting garment.

29. The absorbent article of Claim 1 comprising:

a plurality of columns of absorbent material; and

a base material wherein said columns of absorbent material are oriented generally
perpendicular to said base material and joined to said base material.

30. The absorbent article of Claim 29 wherein said columns of absorbent material
comprise an absorbent foam material.

31.  The absorbent article of Claims 29 or 30 wherein said base material comprises a
material selected from the group consisting of: a nonwoven, an apertured film, and an
unapertured film.

32. The absorbent article of Claims 29, 30, or 31 wherein said columns of absorbent
material comprise a body-contacting portion of said absorbent article.

33.  An absorbent article according to any of the preceding claims for wearing by a
human female, said absorbent article having a key hole-shaped plan view configuration which
has a wider oval portion which is worn to the rear of the wearer's body and a generally
rectangular extension therefrom which is worn toward the front of the wearer's body, wherein
said rectangular extension has rounded edges.



