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WD 97/ 09017 PCT/ §S967 SG ABSORBENT
- PRODUCTS FI ELD |OF ﬁ@f&@é@rfi ET T§e present invention

rel at es gengs sddoprt O 5@%%58?{”% paged pt’a wcxb&eéuc-h S sapeiesndspki ns,

di apers, incontinenc oduct s, BUr ¢ gakddfi®ssi ngs, underpads and the
“like; and more pERGRDISY | VP ctgo é'b_sorb gPredycts that are able to

i nredi at el y capture bpgitmwihglel H82e8fch ~ad® st rual} fluid, 10 urine and
wound exudate, to trabsfgsdich: phgedd. amw@s%‘m """ t he body and fromthe
poi nt of contact of the product wi.th the—tody and to subsequently

distribute and retain the : WM product, and to absorbent
products t hat can manage bodi scri bed above, while 15
adapting to the conplex contours of the body, and mai nt ai ni ng
cl ose, but conf prembloF, THE INVERTIONMND cooOl confort for the user.

BACKGROUND OF THE | NVENTI ON 20 Absor bent products in the past
have been p OVI ded erforate covers that ar

materi al s W pﬁé??ﬁﬁ)éﬂv@%l&a shate ﬁeg?’b‘?f'as@yt ﬁg?atg‘?é%ggger s may
effectively r ec@méma'm suchnabesanitanis napkjns r chiapers25incenfthpenceEar | y
perforate cover prugictspdargicaD\desaliflgs, undefpidiehnbtiei Blxe,;sang of
"‘V@: fg ‘t"ﬁregef’f | BRGE BAL Y1 cular1 PPl Ao BREE pANEacTUC RndE &8 tHieaRd rayon.
immediately capture bodily fluids such as menstrual fluid,
i0 urine and wound exudate, to transfer such fluid away from
the body and from the point of contact of the product with
the body and to subsequently distribute and retain the
fluids within the product, and to absorbent products that
can manage bodily fluids as described above, while
15 adapting to the complex contours of the body, and
maintaining close, but comfortable, resilient and cool
comfort for the user.

BACKGROUND OF THE IRVENTION
20
Absorbent products in the past have been provided
with perforate covers that are made of such materials and
with perforations of such design so that the covers may
effectively receive and transfer fluids away from the
25 body. Early perforate covers were made of woven and
knitted materials some of which were of inherently
wettable materials such as cotton and rayon. While these
wettable materials absorbed the fluid readily, they did
not readily release it to the absorbent structures below
30 and thereby exhibited what is termed “wetback”, wherein
the fluid continues to wet the body with which it is in
contact. Nonwettable materials such as polypropylene and
polyester replaced these inherently wettable materials.
To lend the nonwettable materials some degree of
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wettable materials absorbed 'the fluid readily, they did not readily
release it to the absorbent structures bel ow 30 and t hereby exhi bited

what is ternmgghonpbthPack”, wherein the fluid continuggrhRedh®isot he body
with which it isin contact. Nonwettable materials such as

pol ypr opyl ene and pol yester -repl aced these inherently wettabl e

materi al s. To lend the nonwettable materials sone degree of

1 WO 97/ 09017 PCT/ US96/ 13730
wettability, so that fI uid acceptance and transfer could occur readily
wi t hout conprom 5| | st ance a the n bl e vers
were treated wit hw? 35?6 e "Eh8f ‘ggaé‘?ﬁe?taﬁﬁ%rﬁrﬁg%ﬁ g 4 and

wi th nonfugitive YRIUE ﬁgadsly Wa@éﬂ’é‘fs comekRonss g tr&EF-ét?}'eﬁ%/#Er%etbackr
The woven and knitHhectiomaétrabiles corers sulrat aréatadd with fugiepiracestting

nonwoven fabrics gnchely g@,gﬁ%at_,ggfgéﬂ#\isf Ofnd 1tth6ﬂ?ﬂ§gE‘1%1% vﬁ‘&&%‘l‘ﬁ@y and

the need to nglneer |n specific ona designs such t hree
di mensi onal i Py BfPRt %oacﬁ:é’&t\'&é}%%@? YRfffough nonwoven fabri cs coul d

be nmade wi th three dinmensional al nost woven or knitted appearance,
e.g., hydoentangl ed n@ReOYBHEn amlxnﬁ%aa&uaeeﬁmd were sfuusﬁaﬁml\ws for
]E ?gmne\zt bggrkt t ha}epcf celdagypr?gr?wgv'en f%brlcs an L%' Seépoartat%&' hl Ufff gr ed
purposes of economy and the need to engineer in specific
10 functional designs such as three dimensionality and
reduced wetback. Although nonwoven fabrics could be made
with three dimensional almost woven or knitted appearance,
e.g., hydoentangled nonwovens, their appearance and
function was for the most part that of flat paperlike
15 materials that still suffered from wetback.

Perforated films were made by methods such as by:
embossing and then stretching the thinned areas, that are
enbossed into plastic films, until the thinned areas are

20 burst open - as described in US 4,690,672 and US 4,806,411
to Mattingly et al and in US 4,859,519 to Cabe et al.
Perforated films were also made: by applying pressure to
a plasticized thermoplastic film on a perforated support
or molding element, as in US 3,054,148 to Zimmerli; by

25 vacuum perforating, where hot air is drawn through a film
that is supported on a perforated drum through which a
vacuum is drawn; by pin perforating; by perforating by
means of energy sources such as ultrasound, laser and high
energy radiation and by chemical means such as leaching

30 out agueous or nonaqueous solvent soluble particles. Such
perforated films, being essentially flat on the body
contacting side and having only minor surface features,
also suffered from the same drawbacks as did nonwoven
fabrics.
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Perforated filns were 'made by nethods such as by: enbossing and then
stretching the thinned areas, that are enbossed into plastic filns,

until the tRioRedreas are 20 burst open - as describ ' 4,690, 679
and US 4, 806, 411 to Mattingly et al and in US 4, 859?%@?@ be et al.

Per f or at ed films were al so made: by applying pressure to a plasticized
thernoplastic filmon a perforated support or nolding elenent, as in
US 3,054,148 to Zinmrerli; by 25 vacuum perforating, where hot air is
drawn through a film that is supported on a perforated drum through

whi ch a vacuum i_s drawn; g pin perforating; by perforating by
means of energy sour &&s¥a§chOouRAny|q1GsolFd 3 PA2el3nf® FhgRpson e‘érﬂalr gy
radi ati on and byarsh@i$i 4aB24x2dts touhl ane, ctbat r;@pﬁ@ratedltfzaqseoh&rm'

nonaqueous sol V%Bméﬂa%bhgr@aﬁélﬁdtﬁ% tﬁ‘dﬁhnonwové}%r A18dpt i §iFen BEi NG
essentially fl at 2 t hav onlé# nor

h tin
surface featuresth g’éﬁleﬁ?)‘l‘gﬁﬂ‘ellgﬂ %@%&Hﬁ
nonwoven 5 faqﬁqqgg:pres having entry and exit orifices, such as\\Oew109017

PCT/ US96/ 13730 1like structures, |thathhahveUddifecds ,atSha F2Imlehrtsrelhonpson
et al and Ugd, §£é11?e416 &Pié\ﬂ!é ang, LJ?T?{ p%é&’é&i egtf'th@s ntae'c&g
sonewhat nore nol dahl e.tha nvvoven ds ehé
di mensi onal | ook? %&fu@?'gﬁ? %Pﬁéﬂ’g,%}‘ﬁge {fclt“hF% ;i ng
entry and exit: o¥uali pesforaksad éélmmm created, for example, by vacuum
10 - perforating or by mechanically perforating a film that is
supported on a surface of a die having three dimensional
tapered structures with holes at either end thereof. The
film is thereby forced to take the shape, e.g., a funnel,
of the die’s three dimensional structure; the position of
15 the entry orifice of the three dimensional structure in
the film being coplanar with the film’s surface and the
position of the exit orifice of the three dimensional
structure in the film being dictated by the location of
the exit hole in the die, usually at the bottom. European
20 Patent Application 0,304,617 to Kao Corporation discloses
a perforated film wherein the orifice is in the sidewall
of the three dimensional structure of the die, thereby
providing a hole in the sidewall of the protruded film.

25 Three dimensional films containing perforations have
also been formed by embossing an already perforated film
to form pockets, corrugations and the like, as in US
4,798,604 to Carter. Various means have been used to
reduce the common shiny film appearance of plastic film to

30 give it a matte finish and to make it look and feel more
fabric like. Examples of such means are: microembossing:
molding in microbubbles or micronubbles, as in US
4,327,730 to Sorensen and US 4,463,045 to Ahr et al;
chemical means, e.g., by caustic or solvent etching; and

3
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| i ke structures, that have orifices at the filmsurface and smal | er

orifices at exits located at the end of protrusions that extend bel ow
and beyond t wo bidesrsur f ace. Such perforated fil ms vwerraisserasoed, for
exanpl e, by vacuum 10 perforating or by nechanically perforating a film
that is supported on a surface of a die having three di nensional
tapered structures with holes at either end thereof. The filmis
thereby forced to take the shape, e.g., a funnel, of the die's three

di mensi onal structure; the position of 15 the entry orifice of the three

di nensi onal strucgyr&bééain thérgifkkkg1£fﬂﬂﬂi ggﬂhanar wth the filns
pos Pon ’

surface and the osit of the exit orifice of the three dinensional-
structure in the filmbeing dictated by the | ocation of the exit hole
in the die, usually atPerferbbe tfilms &firtheepridd) art Pdiotiht £ Plplandathree

0,304,617 to Kao Gonamy kgl Qés,féflqts§§ many £3aPeSd %ﬁﬁ&gﬁ £1demauhes &l the ”

orificeis in the_sidewall o) rree diL nmensi.on strycture .of the
di e, therebyr}’ f%l?’(')’tﬁsdi n§eEEHoI £EPR (TS SSEEIRNS GFap %cjbrgg‘f"gdeg‘efi | m
25 Thr ee dPReFLTisnRAr: afkhe aradustnthafetruekad $he Prdieis thaty| so

been formed by enbfssi ngigwifatasndgupfaider atexl 6t | Bnclosirg velumepasiket s,

corrugations and pigsdikepnAS 14 beelysives z:%%ogﬁ?réﬂzlgar et and/afdiPUS

means have been used, to .redu the conmmo f1 L mappearance of
Y | D22D 43T51d Apsoppihs othe' peciHaTvaREST £ bl BREFPTSAApLaREL% oo
nmor e fibri cfilme isEcompoundesi byucontasinwith ¢henbedy afhaspiastic
nmol di ng in mcrobghbffse Ofthdt C{HMEIHATe1 @S uhfeldeved by dpertbriBlons.

Sorensen and US 4 gfpégoﬁ:ﬁlgeinogﬁgﬁnféliae%d plastid@Bhe8t ”Psa’},%lgSagonuPy

caustic or solven X
to a slight degree by embossed perforate films. Only

appearance and tactile perception are appreciably changed
15 by creating microembossed matte finishes, since the micro
surface does not solve the macro difficulty of unrelieved
close adhering discomfort and poor fluid transfer through
the non perforate areas. Even when films with three
dimensional Holes, e.g., funnel-like, are turned upside
20  down, to present the exit orifice side to the skin, the
results are unsatisfactory. The exit orifices and their
defining film perimeters are easily crushed on contacting
the body to fold the film perimeters downward and inward,
thereby presenting uncomfortable plastic surfaces to the
25 body and, furthermore, decreasing and possibly closing the
exit orifices to fluid. In addition, the possible
absorbency advantage of having a capillary driving force
of fluid from larger to smaller capillary sizes, by having
a larger entry orifice than the exit orifice, is removed
30 by now having the size of the orifice in contact with the
body being smaller than the entry orifices. '

SUBSTITUTE SHEET (RULE 26)



| nternational Patent Application WD 93/15701 (and Canadi an Pat ent
Application 2,130,176) describe apertured plastic filns conprising a
stretchabl e woerompl astic polyneric materi al havi ng @ciRhudéeabisby of

m crohol es defined by a network of 5 fiber-like elenents. The filnms are
produced by directing fluids, especially water, against the upper
surface of a starting filmin the formof columar streans in a contact
zone, while the filmis supported on a backing elenent. The films are
useful as covering materials for absorbent products 10 such as diapers,
woul d dressi ngs [ ' The superstructure of such
filos, when inco?%gpgﬁgéh?%#sq@ﬁgkgimﬁbsorbent product, can roughly be
described as a pattern of nonperforate hill regions (body-contacting)
and perforate val [ty isegicedsdingly hoflyobfsutacdf Nnghis idRmitibAuxomay be
said 15 10 gengidvhe a'di¥ornbherddie LR nid W' piiFheaflfs C4dN

her ei nabove gn relfa ! Ig{]cxg)c}pherfoggégé flli)r:.llated thermoplastic f£ilm, that
is in intimate, but nonoccluding, contact with the body,
while providing comfort, resilience and immediate fluid-
acceptance and efficient transfer of fluid laterally and

to the absorbent body below.

10
It is a further object of this invention to provide

an absorbent product having a microperforated fibrillated
thermoplastic film cover that has elevated perforate
regions comprised of a plurality of microholes defined by -

15 a network of fiberlike elements, the perforate regions
being in intimate contact with fluids emanating from the
body and being capable of efficiently wicking fluid away
from the body and into the absorbent product.

20 It is yet a further object of this invention to
provide means for attaching such a film to the absorbent
product so that benefits such as nonoccluding and
immediate fluid-accepting contact are attained.

25 In accordance with one aspect of the present
invention, there is provided an absorbent product used to
absorb body fluids, such as diapers, incontinence
products, surgical dressings, underpads and the 1like.
comprised of a permeable cover, an impermeable barrier and

30 an absorbent body therebetween. The permeable cover
comprises a microperforated fibrillated stretchable
thermoplastic film having perforate regions and
nonperforate regions, the perforate regions having at
least a plurality of microholes defined by a network of

5
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SUWWARY OF THE | NVENTI ON It is accordingly an object of this
i nvention to wooyesiikOVi de an absorbent product that has apgaisegaklee cover,
5 of a mcroperforated fibrillated thernmoplastic film that is in
I ntimate, but nonoccl udi ng, contact with the body, whi | e providi ng
confort, resilience and i medi ate fl uid- acceptance and efficient
transfer of fluid laterally and to the absorbent body bel ow

fiberlike elements. The perforate region may also

comprise holes that are larger than the microholes. The
perforate regions are further distinguished by being, at
least in part, at elevations that are higher than the

5 nonperforate regions, with reference to the absorbent
product; thereby having the perforate regions in intimate
contact and the nonperforate regions not in contact with
the body. Additionally, the superstructure of the
permeable cover can be roughly described as a pattern of

10 perforate hill regions and nonperforate wvalley regions,
the hills being comprised of fiberlike elements separated
by microapertures of different hydraulic diameters and the
fiberlike elements being of different lengths.

15 Several advantages are realized from having the
perforate regions higher, than the nonperforate regions,
with respect to the plane of the film and with respect to
the absorbent product; and where the perforate and
nonperforate regions are immediately adjacent to each

20 other. One advantage, from having the network of
fibrillar elements and the plurality of microholes that
define the perforate regions be higher than the film
portion that defines the nonperforate regions, is that the
network of fibrillar elements and the plurality of

25 microholes are in limited point contact with the body, and
the nonperforate regions are not in contact with the body;
thereby providing enhanced air circulation and a soft,
resilient, cool and comfortable product. Thus, there is
none of the hot, clinging plastic feel of the perforated

30 products of the prior art including those products whose
perforations are within the plane of the film or even
those whose perforations are three dimensional.

Another advantage that has been surprisingly found is

6
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10 It is a further object of this invention to provide an
absorbent product having a mcroperforated fibrillated t hernopl astic
filmcover tRhatoraswiz el evated perforate regi ons conprecage@izTe
plurality of mcroholes defined by 15 a network of fiberlike elenments,
the perforate regions being in intimate contact with fluids enmanating
fromthe body and being capable of efficiently wi cking fluid away
fromthe body and into the absorbent product. 20 It is yet a
further object of this invention to provi de neans for attaching such a

filmto the absor t prod so, t hat nefits._s ccl udi ng
and i mredi att% PR Fly%téa%e(ﬁﬁtn 5? oglgeoeéca.tf F %lfag.]r %Zgﬂ Shes CanléI n
accordance withmigxehodepectdoast 9E presprenise  thgent ABBOTRMENe i s
provi ded an absordiaxtacpepilktiicsud®d the producthsorin Bady,f khedgibsiddaras

di apers, nconti naggnrs acll RHYCLSck S el Eﬁéi&&gtbu deppaglsand the

i ke. conpri se a.perne e cover,_ an I mperneable partier and 30
an absorbeng bda?“ S‘ﬁef“éggfm%%n?me%@d bhatetht Petiors, Deing AhAYS ses a
m croperforated thepmsurifacedof sthetalisarbent bodyhorowdd! azevide fan mir havi ng
perforate regi GiifacedBHerebetwe@APCRAO MidhY @FeoBit £A PELbAr Biwidlggi ONS

having at ! h3n8! tH@labk¥ rBlnt o0l £5 {dPkhPefe LY E% e gof
S o 97/ Oglf%;z that the perforated cover on the absorbenlat‘:%f)zo ?gi %%730

10 this invention, having a modest open area of about 1% to
about 15%, permits active wicking of the fluid into the
absorbent product. Thus, the result of the active wicking
of the elevated network of fibrillar elements and
microholes is such that the absorbencxlcharacteristics of

15 the product of this invention, are at the very least equal
to and even improved compared to a product made with the
same nmicroperforated film wherein the fibrillar elements
are depressed and in contact with the absorbent body. It
would appear, not be bound by such explanation, that the

20 network of fibrillar elements and plurality of microholes
provides immediate contact with the body fluid, as it
emanates from the body, to accept and tramsfer the fluid
by wicking the fluid both laterally and downward to the
absorbent body below. Additionally, the pattern of

25 perforate hill regions and nonperforate valley regions of
the cover of this invention serve to channel fluid within
the confines of the cover until such time as the fluid is
absorbed through the cover, thereby preventing side
leakage.

30

The three dimensional hill and valley superstructure
of the cover provides an inherent resilience and
springiness. Superimposed on this is the inherent
resilience and springiness of the local structure of the

7
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fiberlike elements. *The perforate region my also conprise hol es
that are larger than the mnicroholes. The perforate regions are further
di sti ngui shedwbymdesizng, at | east in part, at el evatimfaguseéigtsoar e

hi gher than the 5 nonperforate regions, wth reference to the absorbent
product; thereby having the perforate regions in intinmate contact and
the nonperforate regions not in contact with the body.

Additionally, the superstructure of the per neabl e cover can be
roughly described as a pattern of 10 perforate hill regions and

nonperforate vall 0, I I i ke
el ement s separ at eg%vra%gh %erh%gp%i%%e?ﬁgs 3? t\%lef 9 5?@%’% ggﬁ ?%meters
and the fi bé}%lkén@%%@sw#?gtr&fxanfaé&deﬁ’fm ike glp men 5
Several advant agembiaee toepiroride f resdlienceg tbhehe abspebdntr gimdueyi ons

hi gher, than the qepehl Riek esﬁéﬂiaorﬁ&vtenal. Wl %ﬁﬁ&ﬁaéfbﬂ hyr migpe of

the fil d.wit h nd .wh th
pe(raf olrapeanaﬁ\(ljm rdes%&yf (ﬁl‘gﬁﬁsf- etdﬁ? aﬁ”& %ﬁl?ﬂfeeaz*%nggen]twgoeeache
20 other. ORELIUGEVERt 2360 Ffeﬂ@#it nePvemeto ndeablx dgppe the

fibrillar el ementgroandtt &ectpltthatl ithy ofamditiochpl front hdgh to lowlafrieae t he
perforate regi onsopetﬂegrﬁﬁdheen i BEGD s1a BP"LhEN L:Bahadchites the

nonperfor ate reglons et Wor

nents and
the plurality of S¥TachSerthdt °§F8 R ?lW@g pﬁ?‘?ﬂet&(‘fﬁhg}ftpiﬁﬁsﬁ he
body, and 10 tfashionpewitdr cewrinkldmg grecrrasing.contact with the body;
t hereby providi ng enhanced air circulation and a soft, resilient,

cool and confortable BB&QQ%&&efI@%’S’retsng‘ggrbé %rom t&xe ?g{gﬁ}gq{, {-Q&ﬂ%ﬁce

clinging plastic feel rror art

i ncl udi ng those odd& §°\Kﬁ6$8f this p’é’rWeGFéP?or%rearté’ \ﬁrf’ﬁi‘ﬂet dpctie of
the filmor even that thHayee whosushiohyr atsafits Hieelihg cedulfingnsiveazl .

Anot her advast ageaddidiohas1Peeds Seher igtoBGlY 8URAckéged in a folded
6 configuration, e.g., bifold or trifold, the product will
tend to spring open ready for use. Also the resilience
that the cover lends to the product does not permit the
product to be unresistingly hard-folded to a sharp crease.
20 Minimization of such creasing also reduces the
destabilizing cracking or breaking of the absorbent core,
and reduces the liquid runoff along such breaks and cracks
that may result in side leakage. In addition the
appearance of the product will be esthetically more
25 pleasing due to minimization of such creases.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 is a plan view of a perforated film of the prior
30 art.

Figure 2 is a plan view of another perforated film of the
prior art.
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that having an el evated network of fibrillar elenents and m cr ohol es
does not We8M¥#PUnise the  absorbency char act e PEEUBS43TY t he
product. In fact, the fibrillar el ements actively wick fluid into the
absor bent product; 5 when it mght be expected that the network, being
above the surface of the absorbent body, would provide an air

space therebetween that m ght prevent fluid fromrapidly reachi ng the
absorbent body. It is further surprising to find that the perforated

cover on the abs@igeré [ oflscta Otrd®s seliSohdlertie@n ohayefg shotRdest open
area of about 1/%[,_9 ratedal}gi'ﬂl gg‘_’ﬁ}heoggﬁr%}s At ive W cking of the fluid
us,

into the absor ent uct. e result of the active wicking
of the elevated network of fibrillar elenments and m croholes is
such that the abfbgbeeicy ¢harapesspstiioe ofiedb of tdne Endddiment ofis

invention, age abekb@ra\/ﬁ%’ f?ﬁﬁtuggaahn thid 01 AhiQ\ban Béﬁ%@Ve& cegpar ed
to a product mad t%é L4

cro ora fil.mwh reln t he
fibrillar el emenfs r{ro tgsp?% m&nﬁ“? uc&@n?ic%’ﬁ tlﬁwfﬁ esor bent
body. It woul d appear, not be bound by such explanation, that the 20
networ k of fi bri Figurel®erisnaspersbapitivel viau off aix@tkcétoleﬂbodimenmbdivhdes
i mredi ate cont achepkdfatdde gggy {Iggad, astl{i:‘ inve ?1 ¢ hggbody,
to accept traggfeh&t}_gob yvmcg%l both aterally
and downwart’ t ac & ts °§dﬁﬁ%§(ﬁ?§PP§1°nthe pattern
of 25 perforate hill regions and nonperforate val | ey regi ons of t he
cover of this inygghi@®nesSesve E&@ﬁ@t&% bighdowi fhkanitary dapRifOBAI nes of
the cover until Ugh, &id® 23 chMendd Yodehtion.

15  Figure 7 is a cross-section of the sanitary napkin shown
in Figure 6.

Figure 8 is a perspective view of another sanitary napkin
in accordance with this invention.

20
Figure 9 is a cross-section of the napkin shown in Figure
8.
Figure 10 is a perspective view of yet another sanitary
25 napkin in accordance with this invention.

Figure 11 is a cross-section of the sanitary napkin shown
in Figure 10.

30 DETAILED DESCRIPTION OF THE INVENTION
The present invention is directed to absorbent

products, such as sanitary napkins, that are comprised of
a permeable cover, an impermeable barrier and an absorbent

g
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absor bed through the cover, thereby preventing side | eakage. 30

The three dinensional hill and valley superstructure of the cover
provi des an iWhe8NT resilience and spri ngi ness. Brussé/1p9sed on
this is the inherent resilience and springiness of the |ocal
structure of the 7 WO 97/ 09017

PCT/ US96/ 13730 el evated fiberlike elenents of the perforate

regi on. The hill and valley superstructure and the fiberlike el enents
conbine to provide resilience to the absorbent product covered with

Fiber i ke o ement o o RbBBIR, T by R O ey
dr ape the pr E‘ffgvt&&c% t*rfé(i;s t%ver‘&iﬂgi 31%&’,“#8}?%‘? gﬁnt 3“?%%35}%%

of the product anfedtunm fifatheopapsent dnvensiencend is prefegekly made i
effected in a snopidm meetdysdnforhtyd @Hibaslngredstréindiabas, therinbphastid nkl i ng

or creasing. g £l mati¥E1ReNel kL&, hESI1E139 ddLMUG SINHHRYY  for
resilience 0 tnhe cover, of this |nvention, .are oVl eafi[l?()(fUCtS
d Sl | Y,

that have a cUSHFGIY, 18 sgpscriked ity “hex ﬁrjuﬁ@a?"%e%“m
if the product isFplm¥ag&dnadian fRiteéetl Applicadibngds 830,76 &ogTurbidtol d or
tri TO! d, the prodgc} %hébl comonltyenﬂséi@néati hergPsn ihé@fb/ozfa(t%duier #Alss0 the
resilience entirety by reference. The method of making such films is

10 by directing controlled fluid forces, wherein water is an
example of such fluid, against one surface of a relatively
thin, stretchable plastic film while the film is supported
on its other surface by a backing member. Examples of
such fluid forces are those of columnar streams of liquid,

15 directed from small diameter orifices, against the
supported film. Backing members suitable for use in the
practice of producing the cover of the present invention
comprise localized support regions for supporting the
film; recessed zones into which the film may be deformed

20 by the application of the fluid forces thereto; and means
for removing the applied fluid from the backing member.

The controlled fluid forces against the £film when
supported on such backing members results in deforming the
film into the recessed zones and at the same time

25 rupturing it. The resulting microperforated fibrillated
film materials comprise a plurality of microholes defined
by a network of fiberlike elements or microstrips, also
called fibrils, of drawn plastic material, the microholes
being for the most part of irregular shape, i.e., not

30 having a clearly identifiable geometric configuration such
as square, circular or oval. The microholes may be
provided in a discontinuous pattern of distinct clusters.

The pattern may be either random or regular. However, the
microholes in a random or regular pattern of clusters may

10

SUBSTITUTE SHEET (RULE 26}



that the cover lends to the product does not permt the product to be
unr esi stingl )@v(l;ug d-folded to a sharp crease. 20 M nim zation of such

creasing also f%@Ydces the destabilizi ng cracki ng peramvesdtiong of the
absor bent core, and reduces the liquid runoff along such breaks and
cracks that may result in side |eakage. In addition the
appearance of the product will be esthetically nore 25 pl easing due to

m ni m zati on of such creases. BRI EF DESCRI PTI ON OF THE DRAW NGS

Figure 1 is a plan view of a perforated filmof the prior 30 art.
Figure 2 is a pl dre vimsmudohlgnothetrtvitear akgdrdid m of prj.,or art.
=i T O Sy hgrmgre PR

WO 97/ 09017 microhol . .
Figure 3 is a croes&igrgét F(s)r}gyr?/i e?ﬁ oftfofélfug?lﬁl? hett?®  ander hgyet oMLY m of
the, prior art. FRbYdraulig dignetezsive view of one enbodi nent of a
5 perforated filmused in this invention before it is attached to

the absorbend product shef £i4urg ikBVEdndNts coopeu:'a*.:'e:ai LS t:%lei #ilrdkor sect e
vi ew of anot her eég)o‘a’iqgnttt?é Plastic film a visual appearance and
functional attributes of textiles, such as spunbond
nonwovens or nonwovens made from airlaid staple length
fibers; where examples of such attributes include and
10 relate to tactile benefits such as improved resilience,
comfort, softness, drapeability, coolness and to
absorbency characteristics such as good wicking and
reduced wetback that result in a clean and dry product
surface and leakage protection. The fiberlike elements
15 having lengths ranging from about 0.005 inch {0.013 cm) to
about 0.05 inch (0.127 cm); widths ranging from about
0.001 inch (0.003 cm) to about 0.035 inch (0.089 cm}; and
thicknesses ranging from about 0.00025 inch {0.0006 cm) to
about 0.002 inch (0.005 cm). The films may have open
20 areas, provided by the microholes, ranging from about 1%
to 15% of the total surface area of the film. The films
may also have secondary openings, where the area of each
secondary opening is larger than any of the microholes.

25 The cover material for the absorbent products of this
invention may also comprise larger apertures and greater
open area than described above, so that viscous fluids
such as menses may flow more readily through the film.
Such properties are imparted to the film by subjecting the

30 film to fluid forces in the form of columnar streams from
at least one set of orifices of larger size than those of
the previously cited Canadian Application 2,130,176; or
more than one set of apertures can be created in the film
by subjecting the film to fluid in the form of columnar

11
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perforated filmused in thi's invention before it is 10 attached to the
absorbent products of this invention. Figure 6 is a perspective view
of a sanitar WHEEMIH in accordance with this invent iREWUSAEII® [ qure 7
Is a cross-section of the sanitary napkin shown in Figure 6.

Figure 8 is a perspective view of another, sanitary napkin I n
accordance with this invention. 20 Figure 9 is a cross-section of the
napkin shown in Figure 8. Figure 10 is a perspective view of yet
anot her sanitary 25 napkin in accordance with this invention.

Figure 11 is a creixeafeciiei) adf 1686t Il baty dmpltlPicdWone set Heﬁ.nEi ure

10. 30 DETAI LED esent ’
i nvention is direct em{y %&:%gar-{?'%cé l\é\{g %r@'emtﬁm% flml tary pki ns,

a
that are conprisdfe§fure. in gRERATASPR Ub%ran%'i‘anﬁéFnﬁgb?’é‘%Pﬁ rF] and gn
absor bent small orifice size and em@tting fl1WDdOGf GO@heér pressure,

PCT/ US96/ 13780 thereby creating at least two different sizes of
apertures. Such materials and their method of making is
described in the Patent Application, commonly assigned and
concurrently filed herewith, entitled, “Method of Forming
Improved Apertured Films, Resultant Apertured Films, and

10 Absorbent Products Incorporating Resultant Apertured
Films”, herein incorporated in its entirety by reference.
Additionally, the cover material for the absorbent
products of this invention may be made to have improved
fluid acceptance and distribution properties by treating

15 with a corona discharge the male side, i.e., the smooth
protruding embossed side, of a preembossed film. The male
side is the side placed against the surface of the backing
member during the microperforating process and is also the
side of the microperforated film that is preferably placed

20 against the absorbent body of the absorbent product. It
was further found that surfactant, applied to the female
side of the film after microperforating and rolling up
undried film, will also transfer to the male side of the
film, thereby further enhancing the fluid acceptance and

25 distribution properties of the film. Such materials and
the method for making is described in another commonly
assigned Patent Application, also concurrently filed
herewith, entitled, “Apertured Film Having Improved Fluid
Distribution Properties, Method of Forming Same, and

30 Absorbent Products Incorporating Same”, herein
incorporated in its entirety by reference.

The films may be made from any of a variety of
stretchable thermoplastic films. Preferred stretchable
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body therebetween. The cover material for the absorbent products of
this invention is considered an inportant feature of the present

i nventi on andwosmperf er abl y nade from m croperf or at edefriésnizbat ed
stretchabl e thernoplastic 5 filmmaterials. Such materials and their
met hod for making i s described in "Textilelike Apertured Plastic

Fil ms", Canadi an Patent Application 2,130,176 to Turi et al, and
comonl y assigned, herein incorporated in its entirety by reference.
The met hod of making such filnms is 10 by directing controlled fluid

forces, wherein wqﬁ,g;m éyhc fll'ﬁ)ﬁ% Lg? Fagc%fcwmgnl ?’hﬁglh §urface

of a reI atively

support ed on ot SPB W@urfé&%sby ’é“’&&é&ﬁ‘%g Hattades 8f
such fluid forcespolpethyismeef quiaefierablgir edow ofandi qmaﬂlufnS degisiegt ed

from small di an}b@&etl@fléde%‘?s polfSidgidlene! MB1ends 015%@ QELSP drlel Bha
Backi ng menbegs sy ucin he

e Se, he
cover of the presen%’gli)nr\’/e eq:att ?é‘eggiaf’ 288 R‘B ortoFe P ns for
supporting the © Yl?’!?n"iﬂé'ée%%%@tﬁon u¢1htﬁ}1mﬁ|%$ﬁtl??emﬁ¢nv¢ﬁyﬂ
deforned 20 by tthe sppyimnt ideyreks; heby | utxbatangesthéer £ilm aﬂdhrreans

for renoving the appkhéthdt,Uny E&*aasﬁilf RACKr8a B Refar J¥ttin
controlled fluid fglrc

S, a S whe suc
backi ng members r &85 ?%l gw%tg? &?ﬁtﬁﬁEFhﬁeaCtantsPl P Fﬁl?‘gt’f%edﬁ"g‘&égﬁé zones
and at the stbre tifAdme5 sughip@gr i pglyesterthebyesimcanppratingperdtdabied

fibrillated Bnymf@tsebhaésﬁ pBLYBrORA cRePbti R hhi ;SB‘lyl%ﬁ&QMc%ﬁoﬂefl ned
by a network of fW?ﬁi k naf@%?lgrﬁglﬁpaséfﬁ}\pu%gl ég m%ke th alél he nost

fibrils, of drawn pla
part of irregular agﬁab%e ]I ke, aﬂ%th@maﬁa%ﬁgﬂ'&repéan y i dent i f i abI e
geonetric configuration such as square, circular or oval. The

mi cr ?hcral es npy be ﬁms)\mas&d ﬂz‘&magagh%ﬁw}.é&%our%r?%f&h@ Gin @n%tlerCE ]
(r:ngfoﬁolses in a ra§8§§1 of 1p "g%{dapeﬂgﬁ‘éfeﬁs&gf%oﬁge? e%ehﬁay phafersea 1€

for their characteristics of being capable of being
deformed into the recessed zones of the forming surface
and at the same time being ruptured to give the fiberlike

20 elements that define the microholes and secondary
openings. Thin films are preferred over overly thick
films since less fluid force is required to deform and
rupture the film. Embossed films are particularly
preferred, since they provide facile deforming and rupture

25 of the film. An example of such film is 1.0 mil thick
embossed film comprising 50% by weight of linear low
density polyethylene and 50% by weight of low density
polyethylene, such a film Dbeing obtained from Exxon
Corporation under the designation EMB-631, the film being

30 further characterized as being microembossed to contain
thick and thin areas. Another example of such a film,
also microembossed, is comprised of a blend of low and
linear low density polyethylenes obtained from Edison
Plastics, Edison, New Jersey is designated as MFST 141.
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10 WO 97/ 09017 ' PCT/ US96/ 13730

be randomy distributed therein. Furthernore the m cr ohol es
are of nonunwWos7e9@? ze and have snal | equi val ent hydrasyenarsdi anet ers.
5 The fiberlike elenents cooperate with the m crohol es to give
the plastic filma visual appearance and functional attributes of
textiles, such as spunbond nonwovens or nonwovens nmade fromairlaid
staple length fi bers; where exanples of such attributes include and
10 relate to tactile benefits such as inproved resilience, confort,

softness,  drapeabi | §§¥ab1e00hiEsSpeHotatkd £ibril3AE04PEHDetchable
characteristics ch as %?.g: wiCKI Ng dL

and reduced wet bace(l%ft ha{mresul t
in a clean and dryf r f SERCTAMY o SPRBELRT ot BIHGF O
fiberlike el enenegions aadi epuifongtes negighag fthemepardgrate 00®giaes (0. 013

8”% 0t1 o " aggm&vﬂnQSaj nsturalit}7 oFmmicralioles’ angi Q@sfsﬁanyaheutggrk

. I NC . a s 4, a0 t nesses
rangi ng frorr?aboéf)(é %%%?S%E%ﬁgiggﬁgbgggrn& %%ggbgﬁikaebggfmﬁﬁm ?iﬁ%h
(0.005 cn).  Th@®SFEPFRtSmyeHirRs o%gnn%m ohesas, 1argsy; F@§TbYresheand

m crohol es, rangifibeflibke abbenent® are al oal3owef fawel otbdn saré athearea of
t][le fi Ihm The fi In@saperforaﬁ@xegi&:g,rayen t Begree eﬁferﬂtdﬁxysmmﬁj gidée arzga
of ot oSSR gl sobage: sty (OF Leionles
10 include different designs and configurations of perforate
and nonperforate regions. Examples of such embodiments,
not to be restrictive to same, are: 1. A film comprised
of a series of parallel ridges and a series of valleys
between the series of ridges, each of the ridges being
15 formed by a pair of generally vertically oriented
sidewalls which meet on the upper surface of the film, the
valleys comprising a plurality of microholes defined by
the network of fiberlike elements. 2. & film comprised of
nonperforate regions and perforate regions, the non
20 perforate regions being comprised of a plurality of
generally upwardly oriented conelike structures, the
perforate regions being comprised of a series of valleys
between the conelike structures, the valleys comprising a
plurality of microholes defined by a network of fiberlike
25 elements. 3. A film comprising nonperforate regions and
perforate regions, the perforate regions being comprised
of a plurality of microholes, the microholes being defined
by a network of fiberlike elements and being arranged in
a plurality of groups of microholes. Needless to say if
30 one covers an absorbent product with such a
microperforated fibrillated stretchable thermoplastic
film, unperturbed in the method of attachment, the
original relative elevational relationships of perforate
and nonperforate regions will be retained.
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I.nvention may al so conprise |arger apertures and greater open area

t han descri bed above, so that viscous fluids such as nenses may fl ow
nore readi | yWORTRYh the film Such properties arepcupsgizrdot o t he
filmby subjecting the 30 filmto fluid forces in the form of columar
streans from at | east one set of orifices of |arger size than those of
the previously cited Canadi an Application 2,130,176; or nore than one
set of apertures can be created in the film by subjecting the filmto
fluid in the formof columar 11 WO

ot rom a1 e S Ao BT A R e pepeen
relatively |arge %ﬁ? |t§'\§gsi§:§%%a3%'eerﬁet CRE? | 6F8§%‘%3| 85/ tne pﬁfxengglalree, in
conmpari son with fRMaFerreyersef theiyelavadional relationshipscewitly cthid
Slrr}]E Ealr ggt fl gl gegfp;zﬂjimwepf@wnﬁ%eﬁag ag:heﬂﬁlg\:e_rC?Bﬁaiﬁign than lthastof E}NO
making is > d %.Crfxgggefﬁ&ﬁltte ég%'eon% o |daﬁrgr€e%§%ﬁ%§f§/égalsgﬁ%hﬁ%d and
concurrently fil &‘%eﬁf‘f’h?u’é’ﬁlﬁﬁ |2¥gyY %h‘ﬁ‘f FPSeEPERh Pody tﬁﬁg?tb‘(/ed
Apertured Filns, Feing tancoppaet widd £héensqdmned tbe updémortibemt arerthrict s
I ncorporating Resstigedforat@erddiond. The hhdtifod vkeaeEsr | recROhgtexk in its
entirety by refergagesa) of #Ped'eﬁwgéifédal &Qfagi)a’z?sfh gEt gL ale fg%rthe
absor bent product's of “this TaventIon may be ma& t0 hav€ fnproved
fluid accept@nce Sidiadt b R0 DYRBERR, dFAFFOeReREI FguT8e thH#% htBe corona
di scharge the nalxesiildanti penducthpossussels a fluidrpemesibleg codeasbaving de, of
a preenbossed fi |ﬂ9&rf-gﬁtgai‘é‘gions being at a higher elevation than that of
the nonperforate regions. One suitable method for
achieving the reversal of the elevational relationship of
15 perforate and nonperforate regions is by tensioning the
perforate film. A second suitable method for achieving
such reversal 1is by preferentially adhering the
nonperforate regions of the film to the absorbent body.
A third suitable method for achieving such reversal is by
20 both tensioning the perforate film and preferentially
adhering the nonperforate regions of the film to the
absorbent body. A fourth suitable method for achieving
such reversal is by attaching the perforate cover material
as it is made with the face downward toward the absorbent
25 body of the absorbent product so that the already
downwardly facing nonperforate regions are already against
the absorbent body and the perforate regions at an
elevation higher and away from the absorbent body. A £ifth
suitable method of achieving such reversal of perforate
30 and nonperforate regions of the perforate cover, as it is
being made, is by blowing air from the side of the cover
that has the perforate regions at a lower level so as to
invert the perforate regions to higher elevations, Of
course, care must be taken, in the last two described
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side is the side placed against the surface of the backing menber

during the mcroperforating process and is also the side of the

m croper f or awexb7hohm t hat is preferably placed 20 agairastusishen@bsor bent
body of the absorbent product. It was further found that surfactant,
applied to the fenale side of the filmafter mcroperforating and
rolling up undried film will also transfer to the nale side of the
film thereby further enhancing the fluid acceptance and 25 di stribution
properties of the film Such materials and the nethod for making is
descri bed in anot mm&] y gn pl al,go
concurrently fil %&rhogg ¢ ew t h tel e %erg%lif% %}%%E{:]{—)é‘ ot

| nproved Fluid Per °5P§Fr|aHGt|WPPFSBEﬁ§ e ERTHAS OB ot RR o MG Hag§a , and
30 Absor bent tanzdooisg ahdcattembmenhgusedate” fix theraeover to the

i ncorporated in 'ah':‘sdi%bhi’:ebﬁdw ah8f @68NGR: im ermeable padi8 el | MothRY be

made from any of a arlet stret h r mo aS|cf|I
Preferred st \Ple \fxéz gf achieving suc% reversa% Hl i: rea y

t her nopl asti c f| IW§F| B sthese pE erdinaryf $b¥i]1mnytb?p%“st

pol yneric fil ns, including but not limted to, polyethylene,

preferably, | ow Mbu téiﬁ'}sbéé’n foH 4 Y&ty i attaching

pol ypr opyl ene, ds of et h S’Péﬁs cetate and
bl ends of pol ypéifp LEFpe &-at h&l é "’\/ltﬁé?mned 58%%‘%’&’1'5%‘?1“ PEl s may
be made wet 8bl e, withousr sdheyidggitdn, the alisprbentitiody ofiche ahsanbenta
surfactant, by expesdbice,t OrKor %@%foratéjl %@B%&b“u amf! Ofred t mBgpéhEbrfaitem Wi t h
Y\ﬁzg?gl)rea,[ ieag;t antx.segi%\ﬁs re&é’%:us 2l ghS{ChleIigvg J. al réfactqo%ihggéye%h%r by
perforate regions being higher and further away from the
absorbent body than are the nonperforate regions.
15 Unexpected are both the fact that the elevational
relationship of the film’s perforate and
nonperforate regions can be reversed and that it can be
facilely effected by the application of tension. The
tension may be applied to the microperforated film in the
20 machine direction, the cross direction or biaxially, in
the machine and cross directions. The tension required to
cause this reversal is modest, such tension being at least
about 2 grams/inch, as measured by the method given below.
Of course, the tension required to cause reversal will
25 depend on such factors as the material from which the film
is made, its thickness and stretch characteristics, its
particular perforate and nonperforate pattern and the
dimensions of the fibrils and perforations that make up
the perforate regions as well as the dimensions and
30 configuration of the nonperforate regions.

Tensioning Test Method: A sample of a perforated

film is laid over a pulp pad that is attached to a
horizontal sled on an Instron 1122, the film samples being
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10 wettable polymers 'such as pol ypropyl ene oxi de and pol yvi nyl al cohol
within the polyneric fornulation used to nmake the film and the |ike,
and conbi natwonwgemwirer eof . Fil ms nade from pol yeriygdsasso
preferably in entire range 15 of |ow and nedium densities are especially
preferred for their characteristics of being capable of being deforned
into the recessed zones of the formng surface and at the sane tine
being ruptured to give the fiberlike elenents that define the

m crohol es and secondary openings. Thin filns are preferred 20 over

overly thick fil S S .d..ferce, | lJ.eq t ._def orm and
rupture the fil mr%%gggeggf ?P%s L%%éta%?i%t F%ﬁf%%q)%gy %ep%gftla%?gd{gsﬂmﬁce t hey
provide facile defofilfy edtgerupher Baghine ox pross| ﬁiﬂ-re%\ﬁl‘gk'anp#% e such
filmis 1.0 m| (€XfX@25dfcrgnsion i8Itk benineaserkd iinnthengrdssi sgcbidn, by
weirght of linear dfuvckessdaiédeionPBhyet ol | G sanBile, % Jip1¥eheiHg Of
| ow density égﬂ etgglane,dgﬁych ﬂl|ﬂ%lbeln . obtalneg. from Exxon
Corporation Gnder®t HeSdfdsi Gttt TAPeEVEiss, in efi“ﬁ‘ﬁﬂﬁ@?né‘lrec FHt Het
characterized as 3whogedi ck®efbessetied o cofbai nfree,ckunattanhed t Gress ar eas.
Anot her exanpl e di¥fectivfifedde iki §iaspedl 50 BRBixNiLEWGANOSEH ahe TAsELHWI | Sed
of a blend of lo ijagak n! i e & el f rom
Edi son Pl astics, Vﬁ%&% <8 Enggi\?\vé\]%fr%ﬁ%sge gg&%g%i%;ggs% %E@ﬁi 41 ¢
13 can be measured in the direction away from and parallel to

10 the attached cross direction edge, at a crosshead speed of

one inch/minute, using a chart speed of 10 inches/minute.

If the effect of tension is to be measured in the

machine direction, one machine direction edge of the

5 sample, the sample being at least six inches wide in the

cross direction, is anchored to the sled. The free,

unattached machine direction edge is grasped in a six inch

jaw of the Instron and pulled in the machine direction,

using a tension that can be measured in the direction away

20 from and parallel to the attached machine direction edge,

at a crosshead speed of one inch/minute, using a chart
speed of 10 inches/minute.

If the effect of tension is to be measured biaxially,

25 in both the machine and cross directions, the film is

anchored to the sled on both a cross direction edge and an

adjacent machine direction edge. Then, a 192 gram weight

is hung, from the remaining free machine direction edge,

for example, and the free unattached cross direction edge

30 is grasped in a six inch jaw of the Instron and pulled in

the cross direction, using a tension that can be measured

in the direction away from and parallel to the attached

cross direction edge, at a crosshead speed of one
inch/minute, using a chart speed of 10 inches/minute.
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WO 97/ 09017 - PCT/ US96/ 13730
Suitable mcroperforated fibrillated stretchable t hernopl astic filns

general |y coggerdrasarnonperforate regi ons and perf or atpgri8ghons. the
perforate regions having a plurality of m croholes and possibly |arger
5 apertures, defined by network of fiberlike elenents. The

perforate regions of mcroholes, |arger apertures and fiberlike

el enents are at a | ower level than are the nonperforate regions, with
respect to the body facing side of the absorbent product.

Enbodi nents of such fjl s 1 Lncl.u different desi.ans_and _confjgurations
of perforate andh#]%nlbeps%o&agt 8frg§FoR§.rg%<ag:ﬁ5’I gfsal%f igugﬁevé%%(? iments, *
not to be restri &8FoEded diFRctlyy easl teasipnmisomppiied to thef filmeries of
paral l el ridges asing $eriesampleval lviy¥io camebt¥@eippletiewiehi asmaérsi dges,
each of the ridg e} ; : ?%je [ ganer, .
vertically gri e%ﬁgg tggujeg'i 55\5\2]‘ S él%ﬁt%&%‘?&loé\onlp%%fﬁpger a?g%a%%d of the
film the vAPPESRY A5HSPLRe ot WBRk LR AP F e Fe T 0n P RCTEIREd by

the network of fiberlike elenents. 2. A filmconprised of nonper forate
regi ons gndf per f Ior at e1t ega®Ns1sd NBediPNfolthd ! éﬁu@he rek@gsNsobethg
conprised of a p Y, e n e
structures, the e‘iE@HF:):{eSrQ} (;.Jrfatté1 % gg?gﬁéﬂlbéeirﬁéﬁ \ég%rplr:’%{%(e)%é o&%%ggrgi gléé%f

val | eys bet WeEROthe dEREAPRe ¥ ucPERESTeRH@LIY| | e3eTIRGr i sFRR) a
plurality of0n cnohpeérforidie reditnys cofhetheorfiilaf tbi bbel alsorXient bbdyent s.

3. fAfiltm conpri vhig peneedfigy %gerﬁﬂfﬂn?dlﬁé%qlve, ls_a'.:lti)é’éf:?f aﬁ&t&ﬁa:a@é,thhe
oo oo o) oot PiF Tieyile ways Sl Ao blith H Bl Bilhker 117
arranged in exppsed appdy therebhupare  aaresibdieefilRecaneas 0f othey i f
nonperforate regions. Solvent-based or hotmelt adhesives
15 may be used, with the hotmelt adhesives being preferred
for more precise coating of one side of the film and for
ecological reasons. Solvent coating may be done, for
example, by gravure or transfer coating. Hotmelt
adhesives may be applied, for example, by spray or knife
20 coating.

Other methods of adhering the f£ilm may be by thermal
bonding of the film itself or by placing thermally
bondable fibers or powders between the £ilm and the

25 absorbent body and then applying heat. Ultrasonic or
radiofrequency bonding may also be used. Mechanical
boding such as with hot needles or by needlepunching may
also be used. The particular method of bonding used to
adhere the cover to the absorbent product is not critical,

30 provided of course that it results in the perforate
regions being maintained at a higher elevation than the
adjacent nonperforate regions. Of course, care must be
taken not to adhere the film so assiduously so that all
the material, both perforate and nonperforate, is matted
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30 one covers an* absorbent product W th such a

m croperforated fibrillated stretchable thernoplastic film
unperturbed iwo étwemret hod of attachnent, the ori gi napcfBdogidrne

el evational relationships of perforate and nonperforate regions w.l|
be ret ai ned. 14 WO 97/ 09017

PCT/ US96/ 13730 It is considered an inportant feature of the
pr esent invention that the perforate regions of the per neabl e

cover reverse their elevational relationships, with the per for at e

regions being at a vation than that of 5 e no erfor

regi ons. Thus, th%mge‘%] t§lr88 aﬁﬁ"’bns 'g?% resul tﬁf‘ﬁhg?n‘gﬁﬂj REP % from
t he absorbent bodjavehdyejrtue ohedihey filexible afibriiliar t ¢ilkenesds, ohoxte
user, than are thelexiblenamperiolata tae Perfoflice Neédivh ugath fof efd ecting

the reversal nof, é%rgkgvﬁé#% Oﬁ%g%?&g’%@?ﬁ Pﬁnﬂgﬁded)‘i{atﬁﬁaﬂo

critical to the i vq{lon Erov

product possé&sses?™ SF PEREPTRLD I QoVRRriRRAtRy Will Bowg HyaPatREghbns
bei ng at a hi gherlegsiyaesdatanem eitherofoward thaeabsvabpet floodit er away ons.

On:e : sui t ﬁb' e f Wﬁff\&d itf.0r The peﬁ@hhealxwéﬁalrﬁyﬁ lre0i 1 kd1S, @bo¥aih onal
the " per o at 2% PR Azgshn. B (s i b Sl B e 00,
reversal is by h%‘ﬁé*%@eﬁf?i\:?%/ SPaghef | FrRFenigd nonper f orate regi ons
of the fil mitbo the absorbent body. A third suitable met hod for
achi eving such reversaned apB¥rbent body may be comprised either of simple
or complex absorbent core structures that accept,
transfer, distribute, store and retain fluid as well as
prevent fluid from exiting the absorbent product. The
15 absorbent core may be a simple absorbent such as woodpulp,
which may contain stabilizing components such as synthetic
fibers that are used as sunch to form a bridging matrix; or
by being thermobondable, are fused to themselves and to
the woodpulp to form a dimension stabilizing structure.
20 The synthetic fibers may be either hydrophilic, such as
rayon, or hydrophobic such as polypropylene and polyester.
The synthetic fibers may be made more wettable by
treatment with a wetting agent such as a surfactant, by
caustic etching of fibers such as polyester, by
25 incorporating wettable polymers such as polyethylene oxide
or polyvinyl alcohol within the fiber polymer formulation,
by grafting the fiber surface with wettable reactants and
by exposing the fiber to corona discharge. The peripheral
profile of synthetic fibers may be of any shape. The
30 synthetic fibers may also contain grooves, channels or
bores; and may be pitted or perforated. The absorbent
core may alsoc contain auxiliary absorbents such as rayon
or cotton fibers, sphagnum moss and superabsorbent fibers
or particles.
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20 both tensioning the perforate filmand preferentially adhering
the nonperforate regions of the filmto the absorbent body. A fourth
sui tabl e net R 447 achi evi ng such reversal is by aplLpglihgaé he
perforate cover nmaterial as it is made with the face downward toward

t he absorbent 25 body of the absorbent product so that the already
downwar dly facing nonperforate regions are already agai nst t he
absorbent body and the perforate regions at an el evati on hi gher and
away fromthe absorbent” body. A fifth sui t abl e met hod of achi eving

such reversal of perf%gate 30 %Snonperforate regions of the Eer_forate
cover, as it is BOFSt ¢ ofh PRETY| B &P the -
cover t hat mrleheeqberlfayleat ef¢mg| ousyatftmdtéwar addigliosalys we

invert the perforgy reesi@m&etsaslaw@%r gbeyphdtdh resisting stEMHuTRs care

nust be taken, i #P q:[ r|
nmet hods, not to reverseé? e %'?\({}e el evzti:t |°(§nsraol € ePFgg?i?t prof:.le.d

nonper f or at e5r egi BREOTEENEfe lﬁ’et keazd offorBnshBhi W§ aﬂﬂde flegikl@ h@BAt used
to fix the cover ¢confiolrminysby besriddrddyng oy tmeans oft Ipassiperthenldoardarri er.

Q her methods ofeGhioRvh thriutifly di°\abSH i problsd! ea%hywmﬁgnt to

t hose of ordlnary Skl expectedl y

been found that al§ %Yaﬁ?ﬁ%gb% I‘Fé: 1eaan R Rk &"5?583?? ‘?#FW Ya
t ensi oned condi t WAt cwrpsslinked.t Aovitcrrgslinked, ¢henically séififenacbent body

of the absonbent qumguctibers. t he Ther f oymdiRtiegi efisexdnd anlle A@XiIdnRrerate
FEQIons reverse apsorbents may be present homogeneously throughout the
absorbent core, in discrete layers or in continuous or
discontinuous concentration gradients. The absorbent core
may also contain foam in the form of layers or particles,
15 the foam being either hydrophobic or hydrophilic,
depending on its place and function in the product, e.g.,
absorbing, cushioning, deformation resisting and
compression resisting. The absorbent core may be
uncompressed, compressed, or otherwise densified, at least
20 in part. Compression and densification may be homogeneous
throughout the absorbent core or in discrete layers or in
continuous or discontinuous gradients of density.

The absorbent body may contain, in addition to the

25 absorbent core, a transfer layer, which is a low density
fluid accepting and releasing layer, usually located
between the absorbent core and the permeable cover. The
transfer layer may be comprised of relatively 1less
hydrophilic materials and structures, than is contained in

30 the absorbent core, such as webs of meltblown
polypropylene or polyester fibers. Such webs may also
contain woodpulp entrained within. Transfer layers may

also be comprised of low density, highloft nonwoven webs
comprised of woodpulp and synthetic fibers such as
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their el evational relationships, the perforate regions being hi gher and

further away fromthe absorbent body than are the

Unexpect ed awesbasioir t he fact that the 15 el evational r e\cahkiisibP
the films perforate and nonperforate regi ons can be reversed and

that it can be

t ensi on may be applied to the mcroperforated filmin the machine
direction, the cross direction or biaxially,
di rections. The tension required to cause this reversal is nodest,

such tension bei
nmeasured by the

cause reversal wapf Pol¥gmidey oﬁ“§’&ch19@eﬂﬂ¥r SW% Ay rhe dransledf Wdghwhi ch
the filmis 25 mgz,xcal tisindeirisi oknegstheamdl Ré#wd duch abathReswiH-akirCS,

its parti cul

di nensi ons the fibrils and perforations that make up the

regions as well
regions. 30

16
10

15

20

25

30

facilely effected by the application of tension.

in the nachine 20 and cross

nonper forate regions.

%’[ gggll‘ | Veﬁaggﬁ%’?qp(ylen 3 g Qrt( OfPé) ygﬁgygrrsj CHEPI’ ed to

®donapegforate and nonperforate pattern and the

perforate

as the dimensions and configuration of the nonperforate
Teesiioperoedtdst Derhimt pasamel ecobf amypefleribilled film

i s | ai d over matppigl petbd liadevieatst the NeshrdsGe BAFbEIGtA o edull

Instron 1122, theukl bBes2ADE SRed¥ddd%i1y prevent the passages of gases.

Commonly used materials are polyethylene or polypropylene
films. Other materials that may be used as impermeable
barriers may be chosen from films of polyesters,
polyamides, ethylene vinyl acetate, polyvinyl chloride,
polyvinylidene chloride, cellophane, nitrocellulose and
cellulose acetate. Coextruded and laminated combinations
of the foregoing, wherein such combinations are permitted
by the chemical and physical properties of the film, may
be used. Fluid impermeable nonreticulated foams and
repellent treated papers may also be used. Films that are
fluid barriers, but permit gases to transpire, i.e.,
“breathable films”, may be used. These may be chosen from
polyurethane films and from microporous films, where
microporosity is. created by ionizing radiation or by
leaching out of soluble inclusions using agueous or
nonagueous solvents.

The permeable cover of the absorbent product of this
invention may cover any part or all of the upper surface,
that is the body facing surface, of the absorbent body.
It may alternatively wrap the absorbent body partly or
entirely around. Part wrapping of the absorbent body is
exemplified by the permeable cover covering the top of and
the sides of the absorbent body. The impermeable barrier
may cover at least the entire bottom surface, that is the
garment facing surface, of the absorbent body. It may
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oriented so that variable tension nmay be applied to the film I n either

the machine or cross direction. |If the effect of tension is to be
measured i n oe70%9P5S Section, one cross directi on eggpsshsBée sanpl e,
the sanple being at least six 5 inches (15.24 cnm) w de in the machine
direction, is anchored to the sled. The free, unattached cross
direction edge is grasped in a six inch (15.24 cm jaw of the Instron
and pull ed in the cross direction, using a tension that can be

measur ed in the direction away fromand parallel to the attached cross

10 direction ed at _a crosshead speed, of qne inch/mnute (2.54
cni nin), using a%iﬁgrYri‘b&auB % °i°$)f8ﬁe§l7?ﬁsr+§fe§ ?g hg abso i Rydy
I f the effect of angneyerm pagtt of Heherbadyr Eacing shefane bifnthd ;ahsorbert on, one

machi ne directi obogigge Ofhd hgeriplie. dober maySdRp|mxedl kG ajtHeeRsseSi X
| nches (15.24 C”Ld%ﬁ&d't{b EE@ furtage o%.t%'er gﬁé&:%rént 15&1&?%9995139 o034 he
sl ed. The _free, unattache machi ne direction edge s grasped in a

six inch (15°24 GApcrate zonegsof Attachpeah- o REPERLIRG onnthe LsaxeRi fE
di rection, usingcavébage erpdonwtappiingarcide theasnsedbent t bbedgi rkact the away

from ﬁndd pgr %}[ekﬁéaﬁib t&?réﬂ,t t%@z@(?g;egﬁé%w_ S Fe3C tnfa@n b%dgu%heﬁﬁd ato q
crosshead speed Q nchimnute (2. crg min), usi a chapt spee

of 10 inches/m nl}ttgg?gé% %ﬁfﬁ? 3_m a§5°vegappﬁ¥’gt%%£§“%fléﬁ?i°& atteﬁé? on is
to be nmeasured bibgktar| 9f the absoghent thedvyacHith&ainbe cadhered tecthdns, the
filmis anchored impermealilee bAredepnihoth averlmppidgr echfiguradgenafior an

adj acent mac ky 'rl._eé;_tai T%f‘db | | upg, from
t he renai ni ng frgxaﬁpgé?'#ne égglﬁgﬁee ge,s ?'gﬂtq'ge %r%lmér,y\%gg%i%é%e?hgaf ree
unat t ached cross gﬁ?@&’ o %Jc:ig § PPILLOF iR 3 ?’3? ge ' Seak | FXLERA3NI cry | aw
of the Instron afdopulthel sidesheofr e napkiin.ect iWhenusthey cewent easdlon

that can be naapetRgabldbakfter arednbBREEdd koaradh ldtheraiwl PaEFrahgel to
the a“aChef‘rszO}%al, e’ GRrhR0n FUOEovd Ray' 381EHa1RFC O irdBea

inch/mnute (2.5 .
around the flange seal about the impermeable barrier; or

the impermeable barrier may additionally be wrapped around
the flange seal about the permeable cover. The napkin may
be provided with a means for attaching it ¢to the

20 undergarment such as adhesive, protected by release paper
until use, or by a hook and loop assembly.

It should be noted that the absorbent products of

this invention have perforate covers of a microperforated

25 fibrillated stretchable film which has perforate hill
regions and nonperforate valley regions covering at least

a portion of the absorbent product. For esthetic and
functional reasons, at least part of the absorbent product

may have portions covered by microperforated film wherein

30 the perforate regions are at a higher or equivalent
elevation compared to the nonperforate regions. These
portions of the absorbent product may include part or all

of each of the napkin’s body facing surface, its sides,

part of its garment facing surface and auxiliary

22

SUBSTITUTE SHEET (RULE 26)



35 cnmmn), wusing a chart speed of 10 inches/mnute (25.4

cm mn). 17 WO 97/09017

PCT/ US96/ 13438 97109017 The response of the perfopatgghehis %

vi ewed and recorded directly, as tension is applied to the Ti

using for exanple a video canera equi pped with a macro lens to V|ew
single perforate and nonperforate areas and 5 t hereby determ ne at what
tension reversal is occurring. It has al so been found that such
reversal of the el evation of the perforate regions can be effected

even wi t hout tensi on y preferentjall adherin th 0
nonper f or at e regF8ﬁ§°Eﬁn§%u§94ﬁrﬁﬁ(YHPﬂé'aﬁgB?bé%? Eﬁég%' thit fﬁ#i %§ easily
done with adhesi ¥escribek heiowoeat iItigshireld be rated, tbat fothessthetimss will

accunul ate on t h@ndr ak&¥ional r@éé&fsedpaﬂéi Jf"%'h%bXbM&n%C BES@IdY Mali I M
area of the a&ggperf%rate r §$ vept - basgg otneredadge5|ves
15 may be used, mﬁthIth hof dhé% ves %elﬁa ?8?erf83e dr nore
preci se coat? ng WCS%e%f%tGFi f-ﬁ’é"‘f vhexedfd therperforate regions are at

lower elevations compared to the nonperforate regions. It

is also possible to have part of the absorbent product of

this invention covered with perforated film that is

different from the microperforated fibrillated stretchable
10 film of this invention.

When tensioning is used to effect the transition

where the permeable cover has perforate regions at a
higher elevation, and means of adhering are not used to

15 effect such transition, the permeable cover needs to be
fixed at least at or outward of the region wherein the
transition is desired. Tensioning can be done in the
machine direction, cross machine direction or both. It

may be effected, in the process and machinery that make

20 the product, by applying tension to the permeable cover
material before it is attached to the product. Tensioning

may also be effected when laying the permeable cover onto

the product: in draping the high to low thickness areas

as in a product having a raised center and thinner lateral

25 or transverse sides; in the transition from higher
portions of the product to the edges of the product where
cover is sealed to barrier film in for example a flange

seal; and in the transition from relatively raised
portions such as a thick center region and thick lateral

30 side regions to depressed regions such as deeply embossed
channels. Tensioning may be done by any of several means
wherein the permeable cover is tensioned on attaching it

to the product, as follows: adhering the cover to itself,

for example in overlap; adhering the cover to the
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ecol ogi cal reasons. Solvent coating nmay be done, for exanpl e, by

gravure or transfer coating. Hot nel t adhesi ves may be appli ed,
for exanpl e,woynomray or knife 20 coating. rdesoerseiohods  of
adhering the filmmy be by thernal bonding of the filmitself or by
pl acing thermally bondabl e fi bers or powders between the filmand the
25 absor bent body and then applying heat. U trasonic or

radi of requency bondi ng may al so be used. Mechani cal bodi ng such as
wi th hot needl es or by needl epunchi ng may al so be used. The particul ar

met hod of bondi rmom@nwbody, BUREE fng Non& O¥STed 0rd NendDampbAMapIEOdUCt 1S
not critical, Ig&eowdeqro cour e reﬂalt? |n,the perf rate '
regi ons bei ng rra Hrathet® Ve e@fﬁgSn FRSLONING GAT, O8Nt

nonper forat e redd@tsinmsedn g;ge usen 8r$u§91-b@¢8- A pamdn nay lve)mdhere t he,
filmso assiduousy yattachhing thé permeabhe &G&v&f it ,tHéOTahsaﬁﬁéxﬁf aioejyand

nonperforate, i t /09017
L Hhe apsqrbeat (20dy, if,GoncayRaLly §1"r’% 558 é

products will 12 tel’F&&es"B? Wr?’t?e ?ﬂhthérf Fencarediy; Siered, £ rél“br?é’ﬁt s, nore
fl exi bl e mat eri stransvenege peirdeptat he agiher.t Hiren the hmapkin isocagpdikdr at e

regi on. Thereforg aaml\seaoab&ma%aﬁéﬁfl ddontact WSS oRCEherFédneE
nonperforate, W'lu uQXI'p at gody causes a lateral and longitudinal
10 flattening of the napkin that will in turn cause the

perforate regions of the permeable cover to elevate.

The absorbent product of this invention may also be
provided with channels, to stabilize the structure and to
15 provide barrier structures to prevent 1leakage to the
lateral or transverse edges of the product, depending on
the design, depth, densification, materials of
construction and placement of the channels, with respect
to that of the rest of the product.
20
The absorbent products of this invention may also
comprise auxiliary components that may add to the
functional, comfort and esthetic properties of the
products. The products may include any or all of wings,
25 tabs and cuffs. The wings, tabs and cuffs may be attached
to be extensions of the sanitary napkin of its body facing
side, napkin sides or garment facing side. The wings,
tabs or cuffs may be comprised of materials that are
different from those of the napkin, or may be comprised of
30 materials of which the napkin is made, or of combinations
of the different materials and the materials of which the
napkin is made. When the wings, tabs or cuffs are made of
the materials of which the napkin is made, the materials
may be attached to the napkin or be formed of extensions
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|.east resistance eithef toward the absorbent body or away fromit. The

perforate material will nore likely nove in an upward direction, due
to its greatwostdsewi bility and havi ng a greater spapceiussgpsRsi al . 10
The absorbent body nay be conprised either of sinple or conpl ex
absorbent core structures that accept, transfer, distribute, store and
retain fluid as well as prevent fluid fromexiting the absorbent
product . The 15 absorbent core may be a sinple absorbent such as
woodpul p, whi ch may contain stabilizing conmponents such as synthetic

fibers that are u se

t her mobondabl e, gP%Z’é%SPU‘EC’E‘ fh@ﬁ’gé{'n*éssbr | gﬂfﬂgles tc'rft ﬁgn\ﬁgﬁ‘d‘bﬁoﬁst 8?f orm a

di mensi on st abi | Vipag' stabet gre cuffs arge sywhera i the | permeabde ROVErt her
hydrophi lic, suclmagerial andagke impermyslslepbabrvess nabensal alrgpatyochede and

pol yester.  EBC cRURLORIS, o oY Qagd%fs%eaq@t bePighd®y of
treatment wi pettl ng suc Surf dc ¥ caustic
etching of ff beré" Tl b gBleBEtE? b?tré’:?t“ancéPpSFé Fokf \H9RS0| OF

pol ymers such asoyerytheis eentisei dzea of contagtyvi The wingholtakist kind t he
fiber polyner folugfEstm8p have ldiin8Ead) | bécuded frhReeotdf f 258 Middiepet t abl e
reactants and el SIOQSRM I LeSLed 8001 P3 he S HRen My, 4

peri pheral syn 5£
synthetic fibers ﬁ’ﬁyeﬁﬁgbl%d?ﬁ Lne g?R)éRPé’@ ﬁe[t§ab$fer 13M§Gré§ a&nd may
be pitted ol0perfporaien.of the absmriemtt core. Gheewinys ango tab#txEynbe

auxi |7 ary absorbgpbdiabsthith balOive, profeGtid Wichi ABichso BURGEoROSS and

super absor bent fi
WO 97/ 09017 a%% chment go e unc?ergament. PCT?*U’SQS}“{%F]BB@Y also
comprise additional materials to make them thick and

cushioning and may also comprise elastic materials to
15 gather or curve the cuffs or the napkin or both.

The design and structure of the absorbent products of
this invention, with special attention to the permeable
cover thereof, will now be described in greater detail

20 with reference to the cited figures, with identical
components of the figures being given the same identifying
nunbers.

Figure 1 shows a plan view of perforated film 3 of

25 the prior art, the film being comprised of perforate areas

1 and non perforate areas 2. Such a perforated film is

made, as is described in US 4,690,679 and US 4,806,411 to

Mattingly et al and in US 4,859,519 to Cabe et al, by

embossing a £ilm, to thin the £film in the depressed

30 embossed areas, and then stretching the film until the

thinned embossed areas are burst open to create

perforations. The film of these inventions may be doubly

embossed, one of which may be microembossing to give a
soft, comformable film with a matte finish.
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Absor bents such as sphdagnum noss, in board or in conpressed | ayer

form may function additionally as conpression resisting or

def ormati on rweiembdoiyg St ructures or to hel p maint ai npgriiseghs7os rai sed
product profile. 5 Absorbents in board formnmy be made flexible
and conform ng by tenderizing by nmeans of passing the board

t hrough a corrugating or enbossing process. The woodpul p itself may
al so be at least in part conprised of any of wet crosslinked, dry
crosslinked, chemcally stiffened or 10 curly fi bers The synthetic

fibers and auxiliar yFlg“ﬁen?bS%% Qeap y%) r?eggl hggp&%%gaséym

t hr oughout t he ntT'AUouUs or -
di sconti nuous con®er®¥ atthén Brier erﬂré: #ﬁﬁi%ﬂ)sd-}eééﬁlfa%%r @areas 4mam so
contain foamin thenpexforatel ayeds € priis ctypse oESpertfbeatédJafalnbenswg

B T e
resi sting nd 3PP %P&gg?‘b’rﬁ Lo & ﬁ?ﬁbfgizeﬁné;ge %‘g‘raﬁgr"rf: gi:{ﬂ’

be unconpr esdeferferalieds sugpovk or hwelding duegent entil t@%lsfl-'m) |n
part. Conpressi onraghé®nsi ficati on may be honbgeneous t hr oughout the
absorbent core or in discrete layers or in conti nuous or discontinuous
gradients of density. The absorbent body nmay contain,

addition to the 25  diS9¥Ber: ShOWE 2, ROLBREFEIVE aYieY O ¥Rt §n%1t*l‘%‘i/v
density 10f | ui penfromtednfindOr ef ahei pgidmpet, asusl dgsdmibetein US

bet ween t he absorgegljg axse dﬁ,gﬁpgﬁ{ ng@blaq cg Fin TR 4, 324t rzq@sf@g | ayer

b d | at |
T et ur ot han R ey, Eatpe amsRLabRR] bdiotabeLatess I jpna,

webs of neltbl ofkat nonpgsfymtsppreas br tHel Qéﬁ@ﬁtﬁpbér@mg GRpereatebs may
al so cont ai ncapnﬂmﬂiasenafaigﬁmsd bbémingsinanshet dxd/darg8Rythan al so
be conprisedpf | Pshbghlﬁfx.{s NGO plEBSrated £GPHPLE SREhedf
woodpul pand synt Q&giggguls osua\C présv:.ousl ted £
y noted perforated film, by
drawing hot air that impacts film that is supported on a
perforated drum to which a vacuum is applied. However,
here the perforations of the drum are three dimensional,
20 e.g., a truncated cone, so that the film is drawn down
into the truncated cone perforations of the perforated
drum to the point that the film finally is burst at the
apex of the cone, thereby yielding a flat film that has
pending from it funnel like projections each having a
25 perforation at its base.

It should be noted that in all of these perforated
films, which are considered representative of the prior
art, both the perforate and nonperforate areas, the

30 nonperforate areas being also known as “land areas”, on
the body facing side of products covered with such films,
are essentially coplanar. Therefore, the use of these
films the body facing surface of an absorbent product
results in a product where both perforate and nonperforate
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20 WD 97/ 09017 PCT/ US96/ 13730

pol yet hyl ene, pol ypropyl ene, pol yester, polyacrylonitrile and

pol yam de. Sussobgrghl oft webs may be bonded w th chedHinssdénadonder s or
by thermal means such as through-air bonding. 5 The

| nper meabl e barrier can be of any flexible material that prevents the
transfer through it of fluid but does not necessarily prevent the

passages of gasesareas af®nequadlwskikdlft ard adentace [hley ddokyl. eneforbe

pol ypropyl ene 10 agditiBhallf! NebrBBL €r i3l S thidpt MBY DeJesed Enchppeigreabl e
barriers may be choseﬁr%ﬁ!rogmfl | ns_ of %I yesters golj%/eanfdgss ethyl ene
vinyl acetate, polSRETRCTRAFOPFLRS Of The BYIRE ARt RERECTHYSS ifddms are

cel | ophane, nitroe@sentiiaddyandevoid of| Ipgnforastenst c. Thexefarged thel

| ami nat ed corsbi natomwtectl Switlof théiebbayegdi nghesehaonpdrsoedte oatdamat ions are
perm tted Vol AR Cal AlheRALp] Cehe pﬁ&%éztfogétgf akbgs by Mnd™y

be used. Fluid 1 nperneabl e nonreticul ated foa an repel | ent

treated papers ma§o%Fs&ENGsRRPOTbeRiPToCtPE this Inventigp does, ROt b
permit gases to teemgast &hei bedy @ thepefortehabhsof iberwccluaivde used.
These may be chosen from pol yuret hane filns and from m croporous

e oo oy 5o uCrBRREERh sk nSHGALELEEN LA LP ! B
the perforated film 20 used to make the absorbent products
of this invention before it is attached to the absorbent
products. The perforated film, unperturbed by a mode of
attachment, is distinguished by being comprised of a

15 series of parallel ridges 22, that are essentially
nonperforate regions 25, and a series of valleys 26
between the series of nonperforate ridges 22, each of the
ridges 22 being formed by a pair of generally vertically
oriented sidewalls 23, which meet on the upper side of the

20 £film 20, the valleys being perforate regions 24 comprising
a plurality of microholes 29 defined by a network of
fiberlike elements 27. Thus, the unperturbed and
unattached perforated film 20 has perforate regions 24
comprised of microholes 29 and fiberlike elements 27 that

25 are at a lower level than are the nonperforate regions 28.
All other embodiments of such perforated films, albeit
with different designs and configurations of perforate and
nonperforate regions, will have the perforate regions at
levels that are lower than those of the nonperforate

30 regions. And therefore, a product covered with such a
perforated <f£ilm, but unperturbed by the method of
attachment, will retain the same relative elevational
relationships of the perforate and nonperforate regions as
that of the unperturbed perforated film.
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nonaqueous sol vents. 25 The pernmeabl e cover of the absorbent
product of this I nvention may cover any part or all of the upper
sur f ace, wob#@bi7i S the body facing surface, of the abgouhgeisrfody.

It may alternatively wap the absorbent body partly or 30 entirely
around. Part wapping of the absorbent body is exenplified by the
per meabl e cover covering the top of and - the sides of the absorbent
body. The inperneabl erimfiiriel €6 showsTB¥ CPeespatitiveastiéie ot ehotiead t om

surface, that i BEgiment OBF ™Rk T f&aﬁgafg%a&qésg ddhe £803RHRC Oy
9RE

It ma
PCT/ US96/ 13730  absorbent BFednghs, B i dnYeptdoRcpe %Fd%% agrachpd

absorbent body to thendbseshephmrodicthe Beadprated rfjlaudd axapriseda

agﬁor bgnt 2 be! dﬁralit'EJf”'eoEer a@l??"xﬁ&rﬂﬂilf@f’ fexeafladng Otclaﬁéml&ﬂ o
adhered to the s 0 a rete
zones of attach BE%&‘&% égem%%% g??ﬁ“&eg%%%"aéﬁ H d%géegracéegﬁaﬁ\?w appi ng
of the absorbentt Weﬁﬁe Valleygeadd e asdyerdjacgBtparertdere Fer nay
be adhered to sideWasHls‘ JF2o0fecanpl ke nstamctuees aji cxgnprdséi gulatgeon at
Itngemeablbottg;n“ fé\rzwﬁ %Cfr*gf;le&oﬂ&m@ dﬁ fd:s%xn@& ﬁfimerx@woekt e 4&;:

par al | el to he SFH%S g%%ﬁ&%r Sgara R4 l13‘6 sgmcrt“rf@sbg‘r(t%%f t he
napkin or in a fpamg%i%ﬁeal Sm@ﬂwng openingsom3bhe whahes odradse nagski n.
Wien the cover agf@bstantially larger than the areas of microholes 34.

Figure 6 shows a perspective view of an absorbent

15 product of this invention, here a sénitary napkin 40
covered by a perforated film cover 50, a barrier f£film
backsheet 41 and an absorbent body 42 therebetween.
Figqure 7 shows a cross-section of sanitary napkin 40 taken

along line A-A of Figure 6. The absorbent body 42 is

20 comprised of an absorbent, for example woodpulp, the
absorbent body 42 having more absorbent, thereby being
thicker in approximately the central portion 43, i.e.,
approximately the central third, then becoming thinner by
tapering down toward the transverse ends 44, 45 of napkin

25 40. Napkin 40 is distinguished by having perforated film
cover 50 sealed along its entire periphery 51 to barrier

£ilm backsheet 41. Napkin 40 is further distinguished by
having a pair of deeply embossed concavedly curving
channels 52, 53, toward and adjacent each of two lateral

30 sides 854, 55 respectively, along and outward of the
central portion 43 of napkin 40, the deeply embossed
channels 52, 53 being a highly densified region
containing the perforated film cover 50 and a significant
depth of the absorbent comprising absorbent body 42. The

35 thickness of the absorbent body 42 in central portion 43
between the pair of channels 52, 53 is at least equal to
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i_.mperneabl e barrier are adhered to each other in a flange 15 seal, the

per meabl e cover may additionally be wapped around the flange seal
about the inpyemmeeid e barrier; or t he i npermeabl e baicriugss/BRY
additionally be w apped around the flange seal about the perneable
cover. The napkin may be provided with a nmeans for attaching it to the
20 under gar ment such as adhesive, protected by rel ease paper unti |

use, or- by a hoolkrangkdaheyr atlmnbiie thickness oft czharbhl permoded 48hat t he

absor bent pr oducmtag §h¢§ éwﬁ@lbogzhav pehLko Y f542
m croperforat ed e;gpal eq_ tretch.ab e ?3 2l &a&&-ﬂ) Sice ‘ e hill
vaI

erfor
regi ons and nonperf'ora gFEMRE 4357 A R @s%ﬁl‘m@é‘gt aahgsw %r’tlon of
t he absorbent pr&udde 9amﬁn'ésﬂ=ftm%f dagrier fﬁ%cb#@bﬁ?eqtedéons foat | east

part of the Bbsoriitathimpduabkin 40TaYohaae Redergatmemtyer pes¥ioning
m croper forat ed faldhggW@rgg Be,?_;gggégtggcpﬁefl%rggggﬁgghgﬂsa Qregeggeaparbf her or

equi val ent h l on.co orate

portions of the ?ﬁ l15"?"(’5’d mAY CPRIALNFALY S?n%ﬂ’-ln as dl%ffm&é'rch of
t he napkin's body‘-awaﬁnggmﬂea@e, PT sasshbgwgeneous pirspeskions, gaymemt

fa;:l ng surface amdlauxd | kBsyrbents such as tlssu?, s /ha nuZmoss  and\O
97/ 09017 PCT/ US96/ 13730
superabsorb ,
conmponent s such aspvvlrngsor tenbs and cuffs, that will be descri bed
below. It should be noted, that for est heti c
With continued reference to Figure 6 and especially

to Figure 7, perforated cover 50 is further described, and
differentiated from the unperturbed and unattached cover.
15 Perforated cover 50, now having been appropriately adhered
or tensioned, or adhered and tensioned, to absorbent body
42, exhibits perforate regions 58, being elevated with
respect to nonperforate regions 59, the perforate regions
58 being further described and illustrated, but not
20 restricted to the embodiments shown in Figures 4 and 5, as
being comprised of a plurality of microholes, defined by
a network of fiberlike elements; the fiberlike elements of
cover 50, when attached to napkin 40, being raised above
the surface of absorbent body 42 and at an elevation that
25 is greater than that of nonperforate regions 59. There
are areas of napkin 40 that require more tensioning of
perforate cover 50 than others. An example of such an
area is raised central portion 43. The tensioning
required to neatly cover and drape this area at times
30 results in a flattening of permeable cover 50 sufficient
to reduce the elevational difference between perforate
regions 58 and nonperforate regions §89. However, an
elevational difference is still maintained such that
perforate regions 58 are still higher than nonperforate
35 regions 59.
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and functional reasons, part of the absorbent product nay al so have
portions of its surface covered by 5 m croperforated film

wherein the ReséRp@be regions are at | oner el evation&,ﬁ%g?ﬁy,ﬁd to the
nonperforate regions. It is al so possible to have part of the

absor bent product of this invention covered with perforated film
that 1is different fromthe mcroperforated fibrillated stretchable 10

filmof this.inventi onfigure 8 shows %%rbﬁéﬁim RELelS ofS @R tabsekbest t he
transition p r [iflo) I 88! %
hi gher el evati onwgﬁgu%rgggsg%#?ggkg?leﬁy ¢ aeg%l‘&%ﬁgeﬁlgnlgg ef etcit@ysuch

» ar 3
transition, the pér Rﬁﬁﬁ??%éﬂﬂeéageﬁg Ble 2 %arrn.ﬁr xEHm, (oacksapet 6%,
outward of the reghdnamiayssirkenhebody 62 thenshbetweeni. s Higuree® shoFersi oni ng
EatnhbeI flone ig t heross-sedmiahldm;éi &ﬁsﬁgg; Q&neci%%frrﬁféljiqz_‘le gdi rxﬁcpudt 1AN6ET ”0
ot h. ma ed, 1. e S r e
t he product, by aé%Pgi (r%&fn?%lnsselso nntrb%lttt haéj%[)glf ab‘laogg(%g@%l’ﬂarﬁyy eﬁ‘&'t% égfi’ﬂ;

before it is attaChEESt&3t H%A SREHRE theeRafEhbRing attaghed AlonopEheY ect ed
when | ayi ng the peespediivecase pobrbions €6%,he & aduahe irdgHt apndglefte hi gh

to | ow thickness 3588821 side@S61) #8PbPUKIorBRYE O RivcR] SEChRRL GE1R)
t hi nner Iate{) | 2

nd
o oner Tt gl 28 e RS 20 oh-ob e A o
cover is seal ed t oubward drof| righthandrlefitadpteral sides &7, 68 afonbpkimd in
the transition freonrebgiforatydr 8i keover 8POaid WirrvehffEm dadksRkeEent er
region and thick lggt SEé"aé’t‘%cpedsereeé&g?o‘Eﬂért& %egésﬁgsdséﬁgiﬁngnaue as
deeply enbossed channel's. Tensioning may be _done by any of several
means wher ePRSERPYPREIR = EBRE ‘?‘-‘gfﬁeﬁ%ﬁ ofifd Gﬁféﬁtﬁéhi f4 Pay
to the produdd, abefolopgisnalyhelongitudénablser attachsd| f along their
exanple in overlkaBpectidReba8d pdH8on8O8S] 660to IMdPkin 60: anywhere,
23 between the respective lateral sides 67, 68 and the
longitudinal centerline 81; along and above or below cover
80, but not including longitudinal centerline 81; along
20 and above or below barrier film backsheet 861, including
longitudinal centerline Bl; in such fashion that ensures
that cuffs 63, 64 extend at least outward from lateral
sides 67, 68. Cuffs 63, 64 in this example may also be
covered with a nonwoven B2 or with the perforated film
25 such as cover 80 used in this invention. Cuffs may
additionally be made of or contain in or on the cuffs
other materials such as films, nonwovens and foam, the
nonwoven or foam being preferably of a highloft material
83. Cuffs may also additionally contain elastic materials
30 in or on the cuffs. Absorbent body 62 in Figures 8 and 3
has a roughly rectangular outline, and is thicker in the
middle 73 than lateral sides 67, 68 or than the
transverse ends 74, 75. Absorbent body 62 may have other
outline shapes such as hourglass, dogbone or oval.
35 Absorbent body 62, proceeding from the absorbent facing

side of perforated film cover 80, further comprises a
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absor bent body; adhering the cover to the inperneable barrier in
overlap or i woxrldoange seal . Tensioning can be donepdyusdgziyy t he
user as follows. A napkin may be nade by attaching the perneable
cover to the absorbent body, 5 while the absorbent body is concavedly

fl exed from one | ateral side to the other or concavedly flexed from
one t r ansvetsanssfiede laget M6 @ifhar loWé@endiwy mapkoven snappliakdd an to

a user's under gar%li 59561‘15%‘@5 P2t B n@ :ﬁﬁlfﬁ_;t s hagmmp}horsgeaﬁ@er S

body causes a | ater | d|na ni-.n en n that
will in turn causg 'ﬁtlé’ so%ﬁ)%f PIEE 'fe(l‘gsiugﬁsagfo 8 ?ﬁéﬁ‘& @58%

el evat e. 0 e gpmprinam ppsbbiening asihegwm\?émt%rmmyaamw be
provi ded wit s chasmaé of barsiabifibd ddokenset Bl UESr AttabRidd naprifveae

barrier structureg,to,preyed ﬁ]aﬁﬁgﬁ‘tge tﬁ’cﬁ#‘iogln?glm lveor 78" 2BaYKS S€

edges of the product depenc
densification, PREERGEEASUD “se by @,retea38 PEREENTP- ol égé‘h@ﬁntotm‘?ﬁe
channel's, with r e€dearay optionallhatonkfainhasrdistioictt Reyersdugadigots,

The absorbent progHCes QiombBefieduly cai s sTNsR| SRy or EDNPbES@iadyé)iary

conponent s ttbat hnglgh%& ;aagyeand fﬁgtyﬁ%;r%%t Cﬂgo% AP oefS%gS&#s

properties o 1S e any or
wings, 25 tabs uh%hcsa: syel 3 rﬁj? degpsibedy lmeﬁg pES gRscribgdnty
to be extensions Bitéxh.e Wit:atjlompkwmmhlyt 2sbogyed agndiOconcurrentiey

napkin sides or gaf é}‘éhEIQhS' d&tié:{fgereﬁ%romthtm le C'ﬁuﬁpiay be

conprised of mate the Ea

may be conpri sed é? %’]0““ ‘éﬁesa”l s3BR wit W%ﬁéeﬂa&asﬁrﬁ?ﬁadﬁ: i6re
conbi nati ongtd h@lre:tmenaprp@tamd ARt &t$ d@ntixetyt he materials of which the

With continued reference to Figure 8 and especially
to Figure 9, perforated cover 80 is further described, and
differentiated from the unperturbed and unattached cover.

20 Perforated cover 80, now having been appropriately adhered
or tensioned, or adhered and tensioned, to absorbent body
62, exhibits perforate regions 58, being elevated with
respect to nonperforate regions 59, the perforate regions
58 being further described and illustrated, but not

25 restricted to the embodiments shown in Figures 4 and 5,
as being comprised of a plurality of microholes, defined
by a network of fiberlike elements; the fiberlike elements
of cover 80, when attached to napkin 60, being raised
above the surface of absorbent body 62 and at an elevation

30 that is greater than that of non perforate regions 59.

Figure 10 shows a perspective view of an absorbent

product of this invention, a sanitary napkin 90 covered by

a perforated film cover 110, a barrier film backsheet 91

35 and an absorbent body 92 therebetween. Figure 1l shows a
cross-section taken along line A-A of Figure 10. The
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napkin is made. Wen the wi ngs, tabs or cuffs are nade of t he

materi als of which the napkin is nade, the materials may be attached
to the napki wommo9s7 f or ned of extensions PCT/US96/13730 24

WD 97/ 09017 PCT/ US96/ 13730 of
the napkin's materials. Exanples of constructions of W ngs, tabs or
cuffs are: where the perneabl e cover mat erial_and the inperneabl e
barrier material R8Pkt taéréﬁed“mpnsﬁﬁ tHghel 38 1gftt olRERugiRRYLY al ong

t he periphery of eStending wings amlkabs S f 9§tea::1't wifethe rwichigscoettabar eas, or

over their entireg3aareagdl wOMgACAttabMRdM Mishg te;béuanéespecti%f fifagy have

| am nat ed, betvve cQyer d Lrien e ten of part’
or all of the ab %Ieb%[ (% 9% tgatf r%g%ﬁp%% gag?r otsf‘i r?’H
transfer |ay2r af afmanlﬁerru BaPsim tQPe arRAResEAvelYr esuChI'h‘él% e and

tabs may be dpstai dmhsmsm adltWSIdf.E wibiget eet edbsi BB, r ebpAsextamaer, for
attachment to thgy afdf i%fi@ét@!cﬁ? sides 990'P déas%
addi ti onal nmt er| a al so

to ushi ng A
conprise elastic ﬁﬁ’t*ear‘? e {‘{-}1% ﬂé?t%‘? f&&f“v@‘ﬁ?‘egﬁh ag%d FEEYRE napki n
or bot h. filmwmgegn%mr%tammcm@ tof eabh othex Bana fraiects of
this inventi®n, wedh specamd £ Y ivaRet Qotbforeidahngs or t&wy €93, hereof,

w || now be desc gte)ﬁ?w glggr%gt etrab@etﬁ Int 2&)‘ lwhgﬂ s rg%équel n toa tslae cited

figures, wth I gur gi'ven the
same identifyi ngcovered with perforated f:le cover 110 of this :mventxon.

The wings or tabs can optionally be attached to the
sanitary napkin: 1longitudinally along and above or below
i5 the cover between and including the center of the napkin
and adjacent the lateral sides; longitudinally anywhere
along the lateral sides of the napkin; and longitudinally
along and above or below the barrier £ilm backsheet.
Wings or tabs 93, 94 may be longitudinally attached,
20 alternatively along their respective base portions 85, 96
anywhere, between the respective lateral sides 97, 98 and
adjacent to but not including the longitudinal centerline
104; such that wings or tabs 93, 94 extend at least
outward ‘from lateral sides 97, 98. Absorbent body in
25 Figures 10 and 11 has an hourglass outline and is thicker
’ in the''middle region 105 than the lateral sides or than
the transverse ends 106, 107. Absorbent body 92 further
comprises, proceeding from the absorbent facing side of
perforated film cover 110, a transfer layer 108 made of a
30 low density nonwoven material, an auxiliary absorbent
layer 100 comprising sphagnum moss and a main absorbent
layer 101 such as of airlaid pulp. Napkin 80 also
comprises positioning adhesive 102, on the garment side of
barrier film backsheet 91, for attaching napkin 90 and
35 wings or tabs 93, S84 to an undergarment, positioning
adhesive 102 being protected until use with a release
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nunbers. Figure 1 shows a plan view of perforated film3 of 25
the prior art, the film being conprised of perforate areas 1 and non
perforate ar e¥972913%uch a perforated filmis made, aBCTASIRY3F i bed in
US 4,690,679 and US 4, 806,411 to Mattingly et al and in US 4, 859,519
to Cabe et al, by enbossing a film to thin the filmin the depressed
30 enbossed areas, and then stretching the filmuntil the _thinned
enbossed areas arB2BRF st0ppePbsgrbpratkody 92 gayi gPELPRASLY PIRLRALR R Hf

t hese inventions dbgtiretddapens, gradierissserd,asohemafendoushdieperséons,

anSCr oenbOS\sA}D ng7; gaﬂy\& 811 of ab8bibeVsabABAN @ikbhde) \/spnulagﬁdes%/ :smels 3 h.
Figure 2 shows a %‘?égnra\ﬂsgvﬁbsjf‘tén(‘g‘{"‘ﬁce’?l%eerﬁsof’gt%a& kﬁPFrﬁ’ ith wggg%;?.: qﬁ%eggri or
art having péXfora¥e afesgribeghdhereinpopper f deerribedeadns. UsThiPétﬁyge of
perforated fil miBApplicatinde, , ased@alri Wed i n9BBE S0htlidiedp ZMBBRYI i,

by 5 applying pggg n .A@s&#tﬁe%tti KRN W@i’ﬁbf@ogs& Q1 b Ydmmonly 2
perforated support oy no] di el ement untﬁ the fi1Im rupt ur es.
Figure 3 shows a PBP% d vg’%\’fleéﬂl of-PGRTP r in its entirety by
reference. With continued reference to Figure 10 and
10 especially to Figure 11, perforated cover 110 is further
described, and differentiated from the unperturbed and
unattached cover. Perforated cover 110, now having been
appropriately adhered or tensioned, or adhered and
tensioned, to absorbent body 92, exhibits perforate
15 regions 58, being elevated with respect to nonperforate
regions 59, perforate regions 58 being further described
and illustrated, but not restricted to the embodiments
shown in Figures 4 and 5, as being comprised of a
plurality of microholes, defined by a network of fiberlike
20 elements the fiberlike elements of cover 110, when
attached to napkin 90, being raised above the surface of
absorbent body 82 and at an elevation that is greater than
that of nonperforate regions 59.

25 It should be appreciated that in all absorbent
products, such as that described in the foregoing Figures,
the complexity of product topography and product profile
will dictate different degrees of tension or relative
relaxation of the permeable cover. Therefore, the

30 positive elevational difference between perforate and
nonperforate regions that is maintained may be due to
attachment of the permeable cover to the product or to
tensioning of the absorbent cover or to both attachment
and tensioning.

35

In describing the present invention, certain
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10 perforated film 10 of the prior art, as is described in US

3,929,135 to Thonpson et al and in US 4,324,246 to Mul | ane, havi ng

t hree di nensi B@M/099&% f orate areas 8 and fl at nonperf ecasssasmas 7, the
perforations being tapered capill aries having base openings 11 that
are larger than 15 apex openings 9. This type of perforated filmis
made, anal ogougly to a previously noted perforated film by

drawi ng hot air tIFRPORIBERES havenbenmtused SO5pBPERRFSSH of illustratigrat ed
drumto which a vdswewers aphér cembddimenes, or modhéteattibmsperifthiat thas of

the drum are threggliriengh@Natope2®s thedinvéntidHGAL80r688Ey HechBatot he
filmis drawn dowq: he truncated_cone pe

; A , .of th
per f or at ed argies pskggf%%ilrﬁ AT héffgﬁ rﬁ%c{?'éllglr ?/'E’!ﬁgnghg%ltosé‘%et he
apex of the céne, Wferiyenfiendisgceordinglyi Inatt ke beslimitegereli #hefrom

ilt fﬁnnle:j lbi ke prgm&ifm@wammg 8@séred aﬁ@rifl(lhati:ﬁbc_ﬁli'xei:éﬁxmﬁ_ﬁﬁﬁ-

t shou e not eqf1kak i t e._per . Jilns, ich are
consi dered representlgf;ils'{/le&(:)%l]'Jtdﬁ{ei&f})r"lpl'f}:r31 £he Laéﬁcﬁ'qﬁo?ﬁalﬁgé perforate and
nonperforate areas, the 30 nonperforate areas being also known as "l and

areas", on t he body facing side of products covered with such fil ns,
are essentially copl anar. Therefore, the use of these films the body
faci ng surface of an absorbent product results in a product where both
perforate and nonperforate 26 WO
97/ 09017 PCT/ US96/ 13730 ar eas
are equally likely to contact the body. To be
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additionally noted, 1is that H}Iﬂluﬁmgmﬁumlml ng nonperforate
areas of the prior art perforate ssentially devoid of
perforati onsWo9m9erefore, the 5 °cdntéct®with the becpussnymese
nonperforate areas is occlusive. In contrast, the nonperforate areas
of the cover on the absorbent product of this invention does not
contact the body and therefore cannot be occlusive. 10 Figure 4

shows a perspect FEAD I8 FIRIMER I83,0di ment of the perforated film 20
used to nmake the absorbent products of this invention before it is

attached to the abpormnhbsorber&r ghét &}@raeéaowt@dfmlhnbew@ﬁltéubed
by - mode of ecﬁot ”%E&i rﬁa%%ﬂﬂare e?ya$§'+l? &%@E’»ﬁeﬁg%o‘)& a 15

series of parall Sseh nper%‘ orate
regi ons 25, &nd at@repé‘é“%?nlval Wegxeiy the b@FﬁB@#ﬂeehe SevsRs 4f a
nonperforate ridgeicrdperfacdteaf fibeillatedrstigeehiBldehagmépiasrd chfilm pair
of generally vertmﬁgghl furth dm??&ﬁgss' dewal | s 23, which neet on the upper

side of the 20 ing perforate regions 24 conprising
a plurality of nitER E%E%Wﬁﬁg a network of fiberlike
el enents 27. moratﬁeremrturbed and unattached perforated

film20 hasiperf o periprane 24gions ¥VIg £dpiralieiyob@l m3c2Oholud
fiberlike el ementcg;eé_zl Ehﬁ& g!;le'&lwgg_.g ﬂf ﬁﬂngggkelavﬂe %gan are the

nonperforate regl 8 I ments of . such gerforat ed
films, albeit % Pﬁrﬁ????ﬁ" efEI4RRS gﬁ’?ﬁﬂd Wt it§8Rht iBhsPBFtperdtorat e
and nonper f czlevatiops otismt warkl higher then pdred apaperfapitensegions.
| evel s that are |lower than those of the nonperforate 30 regi ons. And
t her ef ore, prod t vered with,such per,forated f but
unpertur bed y thtabcrret%%d %?s"rbentat?% llalf“etgl n"b’ﬁ%% rrethreel ative
el evat i onal fi& r&tlﬂ-éﬁgﬂlﬁ)‘slﬂbﬂstﬁbcm@’@fsag -and nonperforate regions as
that of the unperturbed perforated film
27 3. The absorbent product of claim 1, wherein the
fibrillated film is smooth.
20
4. The absorbent product of claim 1, wherein the
absorbent body is comprised of a transfer layer and an
absorbent core.
25 5. The absorbent product of claim 5, wherein at least
the cover facing surface of the transfer layer is
nonplanar.

6. The absorbent product of claim 1, wherein at least

30 the cover facing surface of the transfer layer and the
transfer layer facing surface of the absorbent core are
non planar.

7. The absorbent product of c¢laim 1, wherein the
35 absorbent body is comprised of an absorbent core.

35



\Ié\f)ggrYiaogogovx/s a perspectlve Vi fizmmmu““mum"ll 1! gﬁgg{jllﬁ;ﬁ'? of the
perforated fi MA%BWE t o make the* ¢ tab%orbertt product s PET/USHNEIH nvent i on

before it is attached to the absorbent products. Perforated film 30
conprises a 5 plurality of generally vertically extending conel i ke
structures 31 whose sl gpi ng, sidewal | s 32 defjne vaIIey

t her ebet ween. gﬁ gb ot 8FY Hortizdhs @ Vherem &tyeRarrs 32
of conelike structiteescgrerorfigcing surfage of theurabsanpest nfaeohdbes 34
defined by a net wiidaipRfnyery 10 fine fiberlike elenments 35. Conelike
structures 31 al so conprise secondary openi ngs 36 whose areas
are substantiglly | arger than the areas of m.crohol es 34.

Figure 6 showd a pérspahei AbSPEBERGf PERANSEordfenctlatm 5y olbereily thes

I nvention, here a akmorbany crxekis dénprisedcof esupderipsariprtf.orated film
cover 50, a barrier film backsheet 41 and an absorbent body 42

t her ebet ween. |g e 7.sho cro ect of sanita kin 40

t aken al ong Ilﬁe xﬁ R gﬁ?g 6.r° s ﬁ afo ﬂ'ﬁi’ﬁt adtnﬂlod ;’éﬁe 8

conpri sed of an alPhRsoEEABL ‘fQﬁe éﬁaﬁ?ﬂ\&ri\ﬁédﬁﬁl?gjlpetrﬁés°rbentabsorbent body 42
havi ng nore absorbent, thereby bei ng t hi cker in apprOX| mately the

central portion 43.7. @ne absorBAREOALELY gﬁfhecﬁsmr ‘ bhedesd Nege

becom ng thinner b taperi ng fransverse en
napkin 25  40. PRPABE | Org & ﬁﬂ%ﬁ?ﬁ”& B Hﬁ’“p‘%ﬁ%r ated film
cover 50 sealed along its ent| re periphery 51 to barrier film

backsheet 41. Napkiz] 4@hés énsrotrbeﬁtdlp&rouaaw dedchyin g, haMér&im RAkr of
deepl y errbosigd coari)cs%\égg£¥ &otle 1Qgcomprised of sphagnum moss.

13. The absorbent product of claim 5, wherein the
absorbent core is comprised of woodpulp.

20 14. The absorbent product of claim 8, wherein the
absorbent core is comprised of woodpulp.

15. The absorbent product of claim 1, wherein the
perforate regions are caused to be at higher elevations

25 than the nonperforate regions by means of tensioning the
cover or by partly adhering the cover to the absorbent
body or by combinations thereof.

16. The ébsorbent product of claim 16, wherein the cover
30 is tensioned with a force of about at least 2 grams/inch.

17. The absorbent product of claim 16, wherein the
nonperforate region is adhered to the absorbent body more

completely than is the perforate region.
35
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channel s 52, 53, toward and adjac teral si des 54,
55 respectively, al ong and out war 3[“["““'@'"[”“"\&“! ral portlon 43 of napkin
40, the deepWp¥msptsed channel s¢ 52, =« ei ng apcTnsgéisyso
densified region containing the perforated filmcover 50 and a
significant depth of the absorbent conprising absorbent body 42. The
35 thickness of _ the absorbent body 42 in central portion 43 bet ween
the pair of channkfs Fhe ghspxbept pradece@faclabm 16, wherein the cover

28 WD 97/ 0994 Zensioned and the nonperforate region is a@hd¥ddS®6/ B30

or greater than taesafye%n%&dlpfm&ﬁéteaﬁpﬂwlggmﬁ% is thBeipepes-R@Lr of

channel s 52, 53 and. | ateral Sides , Napkin 40 al'so conprises a
posi tioni ng adhesf?/%l%, on the garnent side of barrier film
backsheet 415 for 5 attaching napkin 40 to an wundergarnent,

posi ti oni ng B8l esihee abSo Nty pRo AL bede1klin 1, Usttertlibhtife fallfase paper
S57. Absorbent bodyy, &% iay., oL él%ikkiés‘}%%abge&%r%ﬁtw%‘ﬁ least 19Y8" S5

gradi ents, or as hono eneous ersions,” any o absor bent s
such as tissue, sﬁ?%?ﬁﬁﬂ E‘Eﬁ)é’f"é??ﬁfﬁ‘@?’ﬁe regions. Wth
continued reference to Flgure 6 and especially to Figure 7, perforated

cover 50 is ffourtheg, demer | BBSeridt prodﬁEfQEen&lﬁr@dlfroﬁﬁéﬁ&nunﬂ@éturbed

and unattached co rforated cover now aV|n

appropr i ately adnifgpioles B8veOR fred Mloing, PN AT Bi8P3N emars
absorbent body ®ilgito a@kmubi4@0 meupseamls.cgions 58, be| ng el evated with
respect to nonperforate regions 59, the perforate regions 58 bei ng

further describedzfpcléﬂé u%ﬁ&@éﬁ%ﬁt bBEoéﬁEt of claim 1, wherein the
15 microholes are provided in a pattern of distinct groups.

22. The absorbent product of claim 1, wherein the
microholes are irregular in shape and are randomly
distributed in the perforate regions.

20
23. The absorbent product of claim 1, wherein the
microholes have a coefficient of variation of shape factor
of at least 25%.

25 24. The absorbent product of claim 1, wherein the
microholes have an average effective hydraulic diameter
ranging from about 0.5 mils to about 50 mils.

25, The absorbent product of claim 1, wherein the
30 microholes have a coefficient of variation of effective
hydraulic diameter of at least 50%.

26. The absorbent product of claim 1, wherein the film
has an open area ranging from about 1% to about 15%, the

35 open area Dbeing provided at least in part by the
microholes.
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20 restricted to the ‘enbodi mntsJMﬂmllmmmm 4 and 5, as bei ng
conprised of a plurality of m crohdl a network of
fiberlike el emovwmgort he fiberlike el®enént$ off ° * cover BOrusssasratt ached

to napkin 40, being raised above t he surface of absorbent body 42 and
at an el evation that 25 Is greater than that of nonperforate regions 59.
There are areas of napkin 40 that require nore tensioning of

perforate cover 5&7+hafhet RBparbenth exadwfle OFf setHi™inl, whepedy fhe

rai sed central pdibeohiki3el Thentds baseé drngghs rangingUinoedabantn8alldsy cover
and drape this areachRitd idRet30.05 M@l .ts in a flattening of perneable
cover 50 sufficient to reduce the elevational difference between
perforate regi ons 58 and nonperforate regions 59. However, an

el evational d?ffer8nceThs SbEPrbent nPapdeet s@dh ehadm 1, wherednat B9 egi ons
58 are still high@&ibbhRikecilpmehes ahfve8Swidihagirafigimy. from about 0.001

29 WO 97/0 PCT/ US96/ 13730
Figure 8 shows a %gg"ép%%talb\?gtvp'e%%f an absor bent product of this
i nvention, a sanitary napkin 60 covered by a perforated filmcover 80,

a barrier film ba@@sheBte 62bsorbertnd pandadsorfentluiny 162 vhearedbet Ween.
E:agl;re goshow aI fiber L1 IR Se Fetfeinit@n Ha&lédefthfitbléﬂékdé_s?%a‘hﬁ. Inlgf fEb?U&gpﬁt
pki n al g0 rd. Ses, i ongi tudi nal 'y extendi ng
cuffs 63, 64 each%dfﬁ? e &0 étsb%gnugtagt‘tﬂggh"‘e#hél ong their respective
base portions 65, 66 to the right and |eft
30. The absorbent product of claim 1, further comprising

a plurality of secondary openings whose areas are larger
15 than the areas of microholes.

31. An absorbent product comprised of a fluid permeable
cover, a fluid impermeable barrier and an absorbent body
therebetween, wherein the permeable cover is a
20 microperforated fibrillated stretchable thermoplastic £ilm
which further comprises:
nonperforate regions; and
perforate regions;
the nonperforate regions being comprised of a series
25 of valleys;
the perforate regions being a series of hills between
the series of valleys, and being, at least in part,
at elevations that are higher than the nonperforate
regions; and

30 the hills having sides and comprising a plurality of
microholes defined by 2a network of fiberlike
elenents.

32. The absorbent product of claim 33, wherein the
35 perforate regions are maintained at higher elevations than
the nonperforate regions by means of tensioning the cover
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| ateral sides 67, 68 of absorbent Hwﬂtmmllllﬁmﬁﬁ ‘L\;ely, 10  such that the
distal ends 69, 70 of cuffs 63, 64 rd fromright and | eft

| at eral si deswé68109%8 of napkin . Perforated film ceveusiizand
barrier film backsheet 61 are attached to each other in a flange seal
71 and to base portions 65, 66 of cuffs 63, 64. Cuffs 63, 64 nmay 15
be optionally longitudinally attached along their respective base

portions 65, 66 t ®TER¥KPATELY agbgRked cthe covepetqeiif ahsorespedtade OFat er al
si des 67, 68 andy kembinatilomsgthexkoral centerline 81; along and above or
bel ow cover 80, but not including I ongi tudi nal centerline 81; along 20
and.above or belo ar g er fil shee | ncI ongi t udi nal
centerline 81; i n\%sagch 35%? (?ﬁg]faﬂg ’ﬁﬁ&‘f% Hg ‘%tﬁ‘rfeg‘%gh %4’ V&%t end
at | east outwlrd fisoi¥epaiened with a dfaree a#,amt ehf }ersi32 @namey inehs
exanpl e may al so be covered with a nonwoven 82 or with the perforated

film2s such as gove §0a%§sg e | Brgaby e Ohasn Ch'ﬁfsvﬂi@%em the

additionally be nade contaln i on the material s
such as fil ms, noﬁW@ﬁ fozate £59HPR t 1 adhered fiqnbhenaRioRtsRt, Begn ore
preferably of a hicpmpdetelmtthanalis the foCaté scagdpnal so additionally
contain elasgpc materials 30 in or on the cuffs. Absorbent body 62 in

Figures 8 and 9 35 Nag Al AugBhY | LCRAROHESN U 55NN fnd UE"

t he m ddl e at er a

transverse ends 74‘3 75“5% BBA theo BYNPEr farRtRKRFIGM &F adhereg 9 jthe
shapes such as howbglozbent dbgpnenoxre moaple8bly Ahanr Hdenttidpebfthrate

proceeding fromt r}_q,_gagﬁorbent facing side of perforated filmcover 80,
further corrpégses a 30 WO 97/ 09017
PCT/ US96/ 137

36. The absorbent product of claim 33, wherein the sides
of the hills include a plurality of the microholes.

37. The absorbent product of claim 33, wherein the
20 valleys and hills when viewed in plan, have sinusoidal-
like configurations.

38. An absorbent product comprised of a fluid permeable
cover, a fluid impermeable barrier and an absorbent body

25 therebetween, wherein the permeable <cover 1is a

microperforated fibrillated stretchable thermoplastic £ilm
which further comprises:

nonperforate regions:; and

perforate regions;

30 the nonperforate regions being comprised of a
plurality of conelike structures, oriented generally
downward with respect to the absorbent body;
the perforate regions being comprised of a plurality
of hills between the conelike structures:

35 the hills comprising a plurality of microholes

~ defined by a network of fiberlike elements;
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transfer layer 76 of a low density auxiliary
absorbent | ayer 82 containing sphaglmmmnwmnﬂl a mal n absorbent | ayer
78 such as of waisrkbsid pul p. Napkin * ¢ 60 also® conpri ses pppakdshems N0
adhesive 78, on the garment 5 side of barrier film backsheet 61, for
attachi ng napkin 60 to an undergarnent, positioning adhesive 78 being
protected until use by a rel ease paper 79. Absorbent body 62 may
optional ly contain as &het pssforatersegignadbennsg, at least g hmamtger&ous

di spersions, any or allelekvatisgdiethd®) ar&PRAGALHN FRES 2B 9 ﬁéﬁfbi%rtlée”t-
Enbodi nents of napkins . gi\p ¥V|th cuffs such as are described herein are
p

described in Pat ent cations, commonly assigned and concurrently .
filed herewith, entitled, "Absorbent Article Having Conpl i ant Cuffs”
and "Stabilized Ab¥dr b&he fabsorbent Froduber &fn chein pA0At ather8int The
entirety. perf¥abeCalljicAucsrd RhEACIGR Ot Hiies &ﬁ&%@ﬁ&%ﬁ' 'y

to Figure 9, perf urther descri

differentiated from &E E\gnﬁgilgé r%éagg Ha’f‘?%%é’f Qi’rm% the Q98T at ed
cover 80, now havi®fy Rie@ar bpr%ﬁ?qrépél Yhegfawesd to the mbsoshenbreatly or
adhered and t ensi dnedonbinatssis eherbefly 62, exhibits perforate
regions 58, Rging el evat ed with respect to nonperforate regions 59,

the perforate regi 58 bhei ng further described and illustrated, but
not 25 restrictetrt OTP fie® %-‘fﬂf%&%m f8 ¢lpim 4Qr cgheredpgthe cover g

bei ng conprised ofl%tpnamnadynm mmmeobésabaief iahetleast 2 byamsfimichor k of
fiberlike elenents; the fiberlike el enents of cover 80, Wnen attached

bt an el ovat | gn 300" {EBEY abeorpBRE Bepliof | e (1o 080T SRAFeRY k8] °0g
Figure 10 shd®s a ‘H’é’r‘?ﬁ 8{"?% LR%GERP ofs Adhgped i the absozhesgybednmori s

i nvention, a sani tcomplefipky ntlg® dsvthepenforate megienforated fil m cover
110, a barrier filmbacksheet 91 35 and an absorbent body 92

IO oot eo00, The U Hhe*hWinftnt proati®8¥ & 98, SR AU dovdE A
is tensioned and the nonperforate region is adhered to the

20 absorbent body more completely than is the perforate
region.

43. An absorbent'product comprised of a permeable cover,
an impermeable barrier and an absorbent body therebetween,

25 wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic film which further
comprises:

nonperforate regions; and
perforate regions;

30 the perforate regions being comprised of a plurality
of microholes, the microholes being defined by a
network of fiberlike elements and being arranged in
a plurality of groups of microholes:;
the perforate regions being, at least in part, at

35 elevations that are higher than the nonperforate
regions.
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ﬁipkl n al \s/\g 23@8??225 rl| ght and Ief““lmmmmuumm“l Pg{ gﬁg?ﬁ\é?)\?\ﬂ?)ggs or
tabs 93, 94 ewmebmwbtrt he wings or tabs ¢ L93 5 94 bei nger/asdsashed al ong

their respective base portions 95, 96 to the right and left |ateral
sides 97, 5 98 of sanitary napkin 90, respectively, such that the
distal ends 99, 100 of wings or tabs 93, 95, extend outward fromthe

right and left |atédral Thedebsoybeg @roduct sdnickaim ndpki whedeirerther at ed
filmcover 110 angeREbiaté regionsidrd Rackediorls 94 MBighedt dBSRdohs 23N

other in a flange Al nosgeleodieplsidhd 5 RESS RO’ LLODRMngRE%clert 20°

with perforated f|qrn1bé’OPEFtliii(?dé‘lerﬁﬁgsﬂP?1\FémeFoﬁ° the abrogbghfdaod Aabs
can optional | § be byt cambimbttionishéhereof sani tary napkin: I ongi tudinal |y
al ong and above or beI ow 15 t he cover between and including the center of

t he napkin ce e |later di na.I I an wher e
along the lateral g’ ﬁ*?é: TRpKET? “&ﬁd°?oﬁ’gﬁ%33 L%I‘ ¥h ﬂ;i and
above or bel ow thé%&ﬁpswnqd MtBag kERRee of abouty\afgleast t2al§§319§3/1 -may be
| ongi tudi nal ly attached, 20 alternatlvely al ong their respective base

portions 95,186 46, a@Méﬁmearlfsorﬁ %;E;g B! SELIdlP 3! ClerBiflend, 98

and adj acent to b % not inc ud| gé?]l téi@ nal ente |ne
104; such that wi MOPEFPLRLE Fegion i figed;tq &g ab sorb 3% BTEm
| ateral sides 97, cop@let@by dihaentisbthily perfa¥ate Fregioes 10 and 11 has an

hour gl ass outline and is thicker in the mddle region 105 than the
| ateral sides or t t he.transvers ds, 106, .107. ARhsorpent body 92
further corrprqi §esTh rRESERCRG BY °t€£h89 TR AR PRRASHE %Fﬁe o

is tens:.oned and the nonperforate region is adhered to the
absorbent body more completely than is the perforate
region.

48. The absorbent product of claim 45, wherein each group

20 of microholes comprises at least one row of microholes,
the row of microholes having a strip of nonperforate
material on either side thereof.

49. The absorbent product of claim 45, wherein each group

25 of microholes comprises a plurality of rows of microholes
and adjacent rows are separated from one another by strips
of nonperforate material.

50. The absorbent product of claim 45, wherein the
30 nonperforate regions around and between the neighboring
groups of microholes are substantially free of microholes.

51. An absorbent product comprised of a permeable cover,
an impermeaﬁle barrier and an absorbent body therebetween,
35 wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic film made from a
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perforated filmcover 110, a transfe lmllﬂﬂﬁlllﬁﬂmof -a 30 | ow density
nonwoven nmaterial, an auxiliary absu 100 conpri si ng
sphagnum nosswapmgbestzmai N absor bent * %Yayer "10% stich aseexfuseansrmi d pul p.

Napkin 90 al so conpri ses positioning adhesive 102, on the garnent side
of barrier film backsheet 91, for attaching napkin 90 and 35 W ngs
or tabs 93, 94 to an undergarnent, positioning adhesi ve 102 being
protected until uRresmbpssed didmckaving a male side and a female sidgm the D
97/ 09017 male side being the absorbent@ddySTacing3Oide; wherepaper
103. Absorbent bo é)&& I ot 2% jgéd stinct layers,
gradients, or as E}%‘rmgeneop E‘gegéris?&dl(r;]us Bk ar?iillpgrs 1 of absorbents

such as tissue, sphagnBfRRRIEOLak ”egl°n§upé?‘5bsorbent Enbodi ment s of
napkins with §i ngs sucherformte gegiomkyscri bed herein are described in

g(? f Pat ent b ﬁ\pp![ | Xahe C};ﬂerfora@érfe’%};on@%enﬂ@%oﬁﬁ&sé%ﬂb‘ft h%’lural:.@?dyd

nf orm ng sor ben r n S ne
herein incorporated P n ]?ess' g'h? p%-%&g&lﬁ of %o'dLF dg.ng %E% contl nued
reference to Fi gure 10S8feRd @roupspefi hrlgst and éﬁ}ﬁehﬂespﬁffé?eatfééséover
110 is further degeounpeithvingd alidifzer greadéedtiarp nttishcholepewfuthed and
unat tached cqyer. Perf geah ipa@;;, i BOYIYENGRRCa et anBPRIRBRKAL ol ¥

adhered or tensioned, or hef ed nsi one to ab dy 92,
exhi bits perforate 15 ‘é%?o §iBg dﬁgﬁﬂﬁdel v ot e BERIPFK r & peg r&?"o‘
nonper forat e regi aihgmag;srperforate regi ons 58 being further described

and illustrated, but nehergetfdrted ﬁeglbhg sstﬁji MRNiFeast inSipawe, i at
Figures 4 and 5, as bek gv%ﬁrq%.s' 6h°Ta nighdd Uk ¥n@' nBhSLAHUIEE

defined by a netvvork o]
15 regions.

52. The absorbent product of claim 53, wherein the male
side is treated with corona discharge and both male and
female sides have surfactant applied thereto.
20
53. The absorbent product of claim 53, wherein the
perforate regions are maintained at higher elevations than
the nonperforate regions by means of tensioning the cover
or by partly adhering the cover to the absorbent body or
25 by combinations thereof.

54. The absorbent product of claim 53, wherein the cover
is tensioned with a force of about at least 2 grams/inch.

30 55. The absorbent product of claim 53, wherein the
nonperforate region is adhered to the absorbent body more
completely than is the perforate region.

56. The absorbent product of claim 53, wherein the cover

35 is tensioned and the nonperforate region is adhered to the
absorbent body more completely than is the perforate
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20 elenments the fiberlike ele 10 when
attached to napkin 90, being rai sengmu“I l"ﬂgl]““a“ absorbent

body 92 and qh,g%gﬁbevatlon that is gredtet thans * forate
regi ons 59. It should be appreciated that |n a sorbent
product s, such as that described in the foregoing Figures, the

conpl exity of product topography and product profile will dictate

di fferent degreesregidension or relative rel axation of the

per neabl e cover. Therefore, the 30 positive el evational difference

bet ween perforate_agn nonper f orat e [ons that i nt ai
due.to attacﬁﬂem }bfsaf‘ﬁ'g ggr’iﬁ%%ﬁne gﬁ%b’i‘gt% RatE B%ogafc?ﬁg‘r ¢ es,”
tensi oni ng of theaaPadrbafi transvesset endst Andt ttactamdwal portied, the

tensioning. 3 absorbent pRod@€S Wdmprifing€ present invention, certain
33 - WO 97/ 09017 PCT/ US96/ 13730

enbodi nents have been u?e(ffPrate%rfpl&gegog il ustrati on; however ,
ot her enbodi nents or nbAAGFLEE] wacksheehe spirit and scope of the

invention will readil yamabsorbent bodyt hheeelsédwedend in the art after reading
this disclosure. $he aﬂ&kﬁ‘rﬂeﬂ‘é 6(9:!?:1:' ﬁé@fﬁ’é d'dl‘ilh!n“&Ie fc‘én?fai 'ﬂBﬂ:@Qnt 0 t he
specific err\tl)ﬁfl ment s es % at e g dhannels mclugix
accor dance h t RePHp ese chand s’ e g
the perforated cover and at least part of the absorbent
body; each channel curving concavedly toward each of the
pair of lateral sides, respectively:;
the absorbent body being thicker in the central portionm,
15 and tapering to less thickness from the central portion
toward the transverse ends; and being further
characterized by having the
thickness of the central portion between the pair of
channels be at least equal to the thickness of the central
20 portion between the pair of channels and the lateral
sides; and
wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic film which further
comprises:
25 nonperforate regions; and
perforate regions;
the perforate regions having a plurality of holes,
comprising large holes or small holes or combinations
thereof, the plurality of holes being defined by a
30 network of fiberlike elements;
the perforate regions being, at least in part, at
elevations that are higher than the nonperforate
regions.

35 58. A sanitary napkin, having a longitudinal centerline,
a pair of lateral sides and a pair of transverse ends,
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the absorbent product comprising:

perforated film cover;

a barrier film backsheet;

an absorbent body therebetween; and

2 pair of cuffs, each having a base portion and a
distal end, each cuff longitudinally extending and
attached, along its respective base portion, to one
or a combination of the perforated cover, barrier
film backsheet and respective lateral side; the
longitudinally extending attachment being anywhere,
between the lateral side and the longitudinal
centerline; such that the distal ends of the cuffs
extend at least outward from the lateral sides of the
absorbent article; and

wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic film which further
comprises:

nonperforate regions; and

perforate regions;

the perforate regions having a plurality of holes,
comprising large holes or small holes or combinations
thereof, the plurality of holes being defined by a
network of fiberlike elements;

the perforate regions being, at least in part, at
elevations that are higher than the nonperforate
regions.

A sanitary napkin, having a longitudinal centerline,

a pair of lateral sides and a pair of transverse ends,
the absorbent product comprising:

a perforated film cover;

a'barrier film backsheet;

an absorbent body therebetween; and

a pair of wings, each having a base portion and a
distal end, each wing longitudinally extending and
attached, along its respective base portion, to one
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comprised of a fluid permoable 'Iﬁlllllrllllllllﬂtlllﬂiﬂlﬂﬁzzi222;' B barri er and
an absor bent WO&0987 t her ebet ween, * wiferéi n® the * per nentivesssnyaver is

a. microperforated fibrillated stretchable thernoplastic film

whi ch further conprises: nonperforate regions; and perforate
regions; 10 the perforate regions having a plurality of m crohol es
defined by a network of*f Pbm'gkéa’é’f%ﬁ sthe perfopatedr Fevec PaXFisHs
bei ng, at |east in parfilmt backshedtevahdonespeative elbtaher shde; t vhe

\rll\ﬁnpe_rforﬁ]e regi 0][‘_5-b 1&§gitucﬁnaﬂ-9€ex@é?§ﬁh eQEta&m{CBezﬁé afvitePe, 1.
abgtr)(ralbgnt p(raoduct o:‘ Ez*’g#ﬁ% \ﬁ?}‘gre;l%tﬁéroe gfslsﬁ?ﬁlllté’t leP??ﬁ‘f‘mer]moth
20 4. TRe absor bERRLEFII@Get Sueh cEhatn the wHstainende of the sHawsbent
body is conprised of aektemdfatrléasteoutnardifrom the daserdeniidesref theb
5. The absorbent prodyggieffer ﬁ'i'ﬂéle:""*}?xﬁei n at | east
wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic film which further
10 comprises:
nonperforate regions; and
perforate regions;
the perforate regions having a plurality of holes,
comprising large holes or small holes or combinations
15 thereof, the plurality of holes being defined by a
network of fiberlike elements:;
the perforate regions being, at least in part, at
elevations that are higher than the nonperforate
regions.
20
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t he cover facing surface of the transfer layer is nonpl anar. 6.
The absorbent product of claim1l, wherein at |east 30 t he cover facing

surface of tMOYOMEfer | ayer and the transfer |ayerPPRPHEBur f ace of
t he absorbent core are non pl anar . 7. The absorbent product of
claim1l1, wherein the 35 absor bent bodyt/ss conpri sed of an absorbent core.
35 WD 97/ 09017 PCT/ US96/ 13730 8. The
absorbent product of claim@8, wherein at | east t he cover facing
surface of the absorbent core is nonpl anar. 5 9. The absorbent
product of <claim 5, wherein absorbent core is conprised of
super absor bent. 10. The ? 'ir oduct of claimg 8, wherein
t he absorbent core is conprls d §u rabsorbent. 10 11. The
absorbent product of <claim 5, wherel n the absorb€n't/core S

conprised of sphagnum no - .@ apsp.r Rley Product of claim
8, wherein the 15 g eS . :.m: 3ae gzoﬁnphagnum noSss.
CoCe (0 IO ICY GO *%e%
333 :g..’ib;::fj,.:?:'.':*\.,
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13. The absorbent product  of claim 5, wherein the absor bent
core is conprised of woodpul p. 20 14. The absorbent product of
claim 8, whevesTmser he absorbent core is conprised of odpul p.
151 The absorbent product of claim 1, wherein the PCfW%ﬂ@EPBrate
regions are caused to be at higher elevations 25 than the nonperforate

regi ons by neanzﬁ?llz;ns' ning the &8ver or_ by partly adhering the
cover to the abdor - body ¥r by conbi natifons thE;E§¢. 16. The
absor bent product of claim 16, erein erN30 ' ensioned with a
force of about at |east 2GSRQ e . e absor bent product of
claim 16, wherein the N adhered to the absorbent
body nore conpl et el gion. 35

36 18. The 3 F %l 4im 16, wherein the cover
S tensi oned and t he nonperjf oy/at e\r egi6n is adhered to the

absorbent body nore conpletely gan is tR¢€ perforate region. 5 19. The
absor bent product of claiml, erein thé?filmof the
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fi.berlike el ements have been drawn to at | east 100% as conpared to the
filmof the nonperforate regions. 20. The absorbent product of claim
1, wherein thwosresvhol es 10 have an area rangi ng from abeglsda®@® square
m-ls (1.93548 x 10[err] merr] to about 400 square mls (2.58064 x
10[err] merr]). 21. The absorben roduct of claim1l1, wherein the

m cr ohol es are provided in a pattern di stinct groups. 15 22. The
absorbent product of claim1, wherein the mcrohol are irregular in
shape and are randomy distr] [ he perf @r at 5% egi ons. 20 23.
The absorbent product of cl wgPei n the m cgohol have a
coefdicient of variation of shape factor of at 24. The
absorbent product of claim1l, wherein the mcroh f "fO, an aver age
effective hydraulic dianeter rangi ng fgom 5 a%

to dbout 50 nils (0.127 cnj. 25 v&~Thed
wherein the m crohol es
hydraulic 30 di ameter of at
claim1l1, wherein the film has 3
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37- 27. The absorbent product of claim1, wherein the
fiberlike el enents have | engths rangi ng from about 0.005 inch (0 0127
cn) to about BUBMRTL (0.127 cn). 5 28. The absorbeq&nﬁkQQ#

claim1, wherein the fiberlike el enents have wi dt hs rangi ng ron1about
0.001 inch (0.00254 cm) to about 0.035:(0.0889 cm. 29. The
absorbent product of claim1, wherein the Tiberlike 10 el enents have

t hi cknesses rangi ng from about 0.00025 inch .(0.000635 cm to about
0.002 inch (0.00508 cm. 30. The absorbent product of claim1l
further conprising a plurality of secondary openings whos@fareas are

| arger than 15 the ar em cgpholes. 80 31. An absorbent product
conprised of a fluid pdr ® cover%/h fluid |nperneable rrier and
n h o

an agbsorbent body t her ebet ween, wher : : is a
m croperforated 20 fibrillated stretchabl’e ther', ' &(ﬂhﬁurther

SUBSTITUTE SHEET (RULE 26)



conpri ses: nonper f orate regi ons; and perforate regions;

the nonperforate regions being conprised of a series of 25 val | eys;
the perforateWHOME being a series of hills between the pepmsesnszgSeri €S
of"val l eys, and being, at l|least in part, at el evations that are

hi gher than the nonperforate regions; 5 and 30 the hills

havi ng sides and conpr i g plgrality gf m cr ohol es defined by a
network of fiberlike em f 32. The aBgorbent product#0éf claim 31,
wherein the perforate regions are rra:ét ai ned at hi gheg el evations

than the 35 nonperforate regi ons by neays of temsioni ng f he cover

38 * or by partly adhering the cover ;‘7 8e pent body or
by conbi nati ons thereof. 83.9Jhe absof MERY] & >
wherein the cover is /

claim 31,
110

- ls',n.,,|»~d‘,4

) 'f::':-_—_—-._‘

AR IR A R -

i ‘—;—-:’-J.t‘;?:‘\“k‘s‘_\
ST e e~ =

L v Aot .
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¥Ny o o226 -4
5 tensioned with a forcegof about at |east 2 grams/inch (0.787 RTmg/ epps
34. The absorbent product of claim 31, wherein thegga nonperforate

pAREY n 1 E&Re

region is adhered to the absorbent body nore 10 conpl et el {gnipiay

perforate regi dCT 35 VORR&TREFCHAD IROEERTY OBEANELTIAY | ali 4 wh%r e'l"nméspe
0 nr.at aL.on.J [

1 : ﬁlﬂ’]tﬁ? raie—f ﬂH’:\B;I:Fﬁ;F.Aq’Y a The

cover is, e SRSLaNESD

absorbec%mz—e—eg%@. = S e—pPer-oate -OA—+ .

absor Héfyintetpaere) Patenf Flasgifeation§ 531 \\hdr ei i1t InternationstRybliction Numbet: o hiW‘%”@@ﬂlﬁce a
[]

%g;g! ityA 1BM% ni crohol es. bbb, 1{&90155965&’973

Si NS Qichfihrerhadislt® AppticanaMialedUT t Bc@DS613730 | (81) DSMEnated Sites: AD KA ALY, Az BE. IS BY,

5

conprijsed of a fluid perneable ¢over €A LHINJCZ DE, DECHERSal| GB. GFa AV, (lle
and ar “Jusrgeflindaly 25 2 AErdhE Ren V\he%ﬁ"mﬁﬁ@rﬁ %&%{%’r’ﬁ%}
ni ¢r ofer f or at ed fibrillated strefchabl ess sesampséat, ma, & tmvAoGoz, VN,

f ur t hgre) Pri ri ses; nperffor at LS, | SD, SZ, UG), Eurasian patent
per f orlat e ;é%%gzﬁs; 30 smb"”%sﬁoém;}%n‘gg)ﬂ or at mgﬁ%gﬁmaﬁf a
pl ur al i‘rtx))t/ of conelike structuges, m.immr@).ﬁnmkﬂ.%ﬁmw. Mt h
r espegt %‘gﬁ RSB 199 Grndview |t oGy &r M-S BP0l bei ng

of ‘a p

conprijsed arall ty )bf hijil | s between the coneli ke structufes;

35 (72) Tpvptors TPHL, 74 Regdejve Roagy| Prinoggn j| P¥plish i cr ohol es defi ned by
a net vﬁprk %ﬂﬁfm od, 3 %mrummm?wc%npm.

Linca, J; 217 EBast Union A'venue, ound B;ook, NI 08805:
Us).

() Agents: CIAMPORCERO, Audley, A, Ir. ¢ al; Johmson &
Jobnzon, One Johnson & Johnson Plaza, New Brunswick,
NI 08933 (US).
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(577 Abstract

‘This invention provides absorbent products, having a permeable cover made of & microperforated fibrillated thermoplastic film that
has improved properties such as intimate, but nonoccluding contact with the body, yet providing comfort and resilience and immediate fluid
acceptance and distribntion. The cover is characterized by having non perforate regions and pesforate regions, the perforate regions having
* g plurality of microholes defined by a network of fibetlike elements, the perforate regions being, at least in part, at elevations that are
higher than the nonperforate regions. The perforate regions are caused to be at higher elevations by methods such as tensioning the cover
ot by partly adhering the cover to the sbsorbent body of the product or by combinations thereof. The microholes may be of different sizes
and shapes, One embodiment provides an absorbent product having a cover with apertures larger than microholes, alone or in addition to
microholes, and greater open area, so that viscous fluids such as mensss can readily fiow through, the cover having for example at least
one group of large apertures or at least two different size groups of apertures. Additional improvement of fluid acceptance and distribution
propexties is obtained by corona discharge treatment of ope side of the film before microperforating and by treating the mi
film with surfactant,




el

39 the perforate regions_ being, at least in part,

at el evations that are higher than the nonperforate regions.

39. The absorbent product of claim38, wherein the perforate 5 regions---:
are maintained at higher elevations than the : :nonper fgrate regi ons
by means of tensioning the Tover or by partly adhetrirng the“ctover to trhe

absorbent Hotermatbiynal BatbnbatApplsddrdeofwo diy ﬂEQ?o 1The aglis Otgﬁ&tilan
product of h o] ensioned with a force, of
| B3R Abpldpeh 133971%6) Beppr1bE SpRitindt g1 S5 le  Fiine

about at
pr oduct ofcorfmaﬁrmg%a meechabﬂbe thermoptagviat epoEgnefics mabered to

the absor bent,;ked yamB ral ﬁpﬁgket@yr%%é dlé%gng%rfg rate re%l?"§?i§| oy

42. The_ absorbent E@o claim e cover?
and t he’ nokpberora r@gﬁsw% adhBhed ﬁndmsweaze emsqﬁu;cesd bydydxmaeastlng

conpl etel yrihaasi,s ébpepeaivyatudtdgi OBgainst the upper surface of a
starting film in the form of columnar streams in a contact
zone, while the film is supported on a backing element. The
films are useful as covering materials for absorbent products

10 such as diapers, would dressings and sanitary napkins. The
superstructure of such films, when incorporated into an
absorbent product, can roughly be described as a pattern of
nonperforate hill regions (body-contacting) and perforate
valley regions (non-body-contacting). They thus may be said

15 to generally suffer from the same problems described

hereinabove in relation other prior art films.

AMENDED SHEET
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43. An absorbent product conprised of a perneable cover, an | nper meabl e
barrier and an absorbent body therebetween, wherei n the perneabl e cover
is a mcroperforated fibrillated 25 stretchable thernpplastic film which
further conprises: nonperforate regions; and ; - - perforate
regions; the perforate regions being conprised:of: a piereality-sofs
i cr ohol es ¢ HaendPleisiel o tae g dlaldIRehaly 1t NI Bodnany cyflbect! ke
el enents and _bein arfjggﬁjed L n f |urality of o groups of Fohor es;
t he perfor é’toelyr“ﬁd‘gt?ns T, 1BEF PHE paPE, Limited “to, epelwetbybendat
are hi gher prefiertad ynonpeldwr at earfdegi oMédium  densit \M%oly_eth}{%]enes,
ereln e

ggrforate p°lwg§%4%§n£2$e%a%gnﬁ%?g%ﬁggjgg i}étﬁ{’bﬁég m?ﬁl vattirkene haninyhe
nonper f or apgetegeonsansy relarsiof dfengpanmpptiersovemndr dyhylendardisyl
adhering thegaeer ulhe ra358" REP! nROUNAL" Wl e a1 £OMPL N LIS, ther eols
by treating the film with a surfactant, by exposure to corona
discharge, by grafting the film with wettable reactants, by
caustic etching of films such as polyester, by incorporating
10 wettable polymers such as polypropylene oxide and polyvinyl
alcohol within the polymeric formulation used to make the
film, and the like, and combinations thereof.

Films made from polyethylene, preferably in entire range
15 of low and medium densities are especially preferred for their
characteristics of being capable of being deformed into.the
recessed zones of the forming surface and at the same time
being ruptured to give the fiberlike elements that define the
microholes and secondary openings. Thin films are preferred
20 over overly thick films since less fluid force is required to
deform and rupture the film. Embossed films are particularly
preferred, since they provide facile deforming and rupture of
the film. An example of such film is 1.0 mil (0.00254 cm)
thick embossed film comprising 50% by weight of linear low
25 density polyethylene and 50% by weight of low density
polyethylene, such a film being obtained from Exxon
Corporation under the designation EMB-631, the film being
further characterized as being microembossed to contain thick
and thin areas. Another example of such a f£film, also
30 microembossed, is comprised of a blend of low and linear low
density polyethylenes obtained from Edison Plastics, Edison,

New Jergey is designated as MFST 141.

AMENDED SHEET
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45. The absorbent product of claim43, wherein the cover is t ensi oned
wth a force of about at l|east 2 grans/inch (0.787, g/cm. 10 46.
The absorbent product of claim 43, wherein .the . nonperforate .-
region is adhered to the absorbent body nore conpletely than;is the .
perforate region. 15 47. The absorbent product of claim43, *wherein+the

cover is metheasionrd ans iéﬁeﬁ@@p@h&OEélgtﬁegi%ﬂeb%t%@ﬂ%rgﬂftﬁbff%ﬁﬁteTh
) e

absor bent bogy nore ¢ t.han is the perforate region

| et el
absor bent B dﬁ?n%?rg‘%"i“‘rﬁ 4%%8?@?%5 gFoHRC s nFeprshentsg and
conpri ses atthehsenonesedwtof fiikcitheokesert e b absctbeMitCHRIIY) ehdad ng

a strip of np. terial. _on ither side thereof., | 49. The
absor bent ngduﬁﬁ%ﬁ% g?’%&l Ce‘%r'ei nogglgﬁ grp%tgtbocgﬁ ?? nfERbABiRg such
conpri Ses uepeusali wildf heoweeatily capprtess aml thosadpicentdinaws aske 1l

separ at ed fpopp@ng.another by strips of nonperforate material .
50. The absorbent product of <claim 43, wherein the 30 nonperforate

regi ons around and between the nei ghboring groups of m crohol es are

substantially freenhak mnekpbetesly Been Ezéun&_ntﬁaﬁomé%tlyp%%%iﬁgﬂgﬂesed
ody

O Dot TESbl 2 SOUEL o0 cpdTperrEblo bary et and an dboerbent Bod)
fibrilloat esdherisgr étchabl ehe habsopbast i bollyl B eglge f EBBORbent product,
the perforate regions and the nonperforate regions reverse
their elevational relationships, the perforate regions being
higher and further away from the absorbent body than are the
nonperforate regions. Unexpected are both the fact that the
15 elevational relationship of the film's perforate and
nonperforate regions can be reversed and that it can‘ be
facilely effected by the application of tension. The tension
may be applied to the microperforated f£ilm in the wmachine
direction, the cross direction or biaxially, in the machine
20 and cross directions. The tension required to cause this
reversal is modest, such tension being at least about 2
grams/inch (0.787 grams/cm), as measured by thé method given
below. Of course, the tension required to cause reversal will
depend on such factors as the material from which the film is
25 made, its thickness and stretch characteristics, its
particular perforate and nonperforate pattern and the
dimensions of the fibrils and perforations that make up the
perforate regions as well as the dimensions and configuration

of the nonperforate regions.

30

Tensioning Test Method: A sample of a perforated film is
laid over-a pulp pad that is attached to a horizontal sled on

an Instron 1122, the film samples being

AM.ENDED SHEET
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41 preenbossed filmhaving a mal e side and a fenmal e side,

the mal e si de being the absorbent body facing side; wherein the

m croperforated filmfurther conprises: nonperforate regions; and
5 perforate regions; the perforate regions being conprised
of a plurality of ~-holes, the plurality of ‘holes including fiyst:

and second , r of holes; and ,the holes of the first group
havi ng oriented s?‘gegggga éFlf"Liiﬁ tRBShBRe Ty heh Rk ‘@‘Poﬁg fhém 10

hol es of thmfexishenndheemmwugxremms beday detésedoly aIf the eff&tMoOpk of
I n part,

fiberlike erforate glons bei n at | east
at e %F@lvéfl 5Rs thaParsa S%Qfﬁéf ‘Fﬁaﬁ he 5%7&)eﬁe%réf’8'ré§}%n§?05515
52. The alsligrasiritorpredaet off tdleaisamgile whthei satthbembedngi d& leadts six

Surtact ant SRS HLEE SOOI g Rl e MR of S P B

surfactant applied t
wherei n théSethdr gledo TBgi dree arwatfmahied nerosat dikeghdon eddget imns

than the raé@QQDQEfQIQﬁgcﬁ&ﬁﬂpﬂisb24nﬁﬁﬂsggﬁ E§n§h@ntﬂgt§gﬁ Qﬁa ?u?ie@y
partly adherl ntq'lthe cover..to the absorbent nbi natT ons
t her eof . e cross direction, using a tens:.on t: at can be measured
in the direction away from and parallel to the attached cross
10 direction edge, at a crosshead speed of one inch/minute (2.54
cm/min), wusing a chart speed of 10 inches/minute (25.4

cm/min) .

If the effect of tension is to be measured in the machine

15 direction, one machine direction edge of the sample, the

sample being at least six inches (15.24 cm) wide in the cross

direction, is anchored to the sled. The free, unattached

machine direction edge is grasped in a six inch (15.24 cm) jaw

of the Instron and pulled in the machine direction, using a

20 tension that can be measured in the direction away from and

parallel to the attached wmachine direction edge, at a

crosshead speed of one inch/minute (2.54 cm/min), using a
chart speed of 10 inches/minute (25.4 cm/min).

25 If the effect of tension is to be measured biaxially, in
both the machine and cross directions, the film is anchored to
the sled on both a cross direction edge and an adjacent
machine direction edge. Then, a 192 gram weight is hung, from
the remaining free machine direction edge, for example, and

30 the free unattached cross direction edge is grasped in a six
inch (15.24 cm) jaw of the Instron and pulled in the cross
directioen, -using a tension that can be measured in the
direction away from and parallel to the attached cross
direction edge, at a crosshead speed of one inch/minute (2.54

35 com/min), wusing a chart speed of 10 inches/minute (25.4

cm/min) .

AMENDED SHEET
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25 54. The absorbent product m rein the cover is

tensioned with a force of abou“muﬂ"ﬁ ]ﬁﬂﬂgj /inch (0.787 g/lcm.

55. The absorbent product of <Tldi m" 5%, *wherein :the 30 : nonper forate
reg:con |ts adhered to theSfélbs_(I)_LbenL bogy trmre . co_-][rpl I(?t_el yétlhg%lis._tha h.
perforate region. ~ The absorbent product of chkaim 51samhereim’t e
‘cover is t ensLo h @Al r f regjon js adher to the 35
absor bent %)%('jy ﬁgirée%g%oﬁgptgl gn{&han%i s&[ %’Ieleaplenr?fj(_)ér)at Vé'ﬁ?ga?‘ﬁn%g’e cover 1s
42 Vieggioged7 and the nonperforate PEEgWS86/187383hered ta egihmn.

S7. A sanjtabyr8apkb8dy ey ta 9eSmpad HEHA He a.2al ,0f
transverse ends and a c%ntral por |ot{1e, r#e 51 z;:giso bgﬁtorSnggggaon'
conpri si ng: a perforated filmcover; a barrier film

backshget;19. The absorbent product of claim 1, wherein the film of the
fiber_like elements have been drawn to at least 100% as

compared to the film of the nonperforate regioms.

L3
*

20. The absorbent product of claim 1, wherein the microholes
10 have an area ranging from about 0.003 square mils (1.93548 x
10® m® to about 400 square mils (2.58064 x 107 m’).

21. The absorbent product of claim 1, wherein the microholes
are provided in a pattern of distinct groups.

15 .
22. The absorbent product of claim 1, wherein the microholes

are irregular in shape and are randomly distributed in the

perforate regions.

20 23. The absorbent product of claim 1, wherein the microholes
have a coefficient of variation of shape factor of at least

25%.

24. The absorbent product of claim 1, wherein the microholes
25 have an average effective hydraulic diameter ranging from
about 0.5 mils (0.00127 cm) to about 50 mils (0.127 cm).

25. The absorbent product of claim 1, wherein the micrcholes
have a coefficient of wvariation of effective hydraulic

30 diameter of at least 50%.

26. The absorbent product of claim 1, wherein the film has an
open area ranging from about 1% to about 15%, the open area
being provided at least in part by the microcholes.

35
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an absorbent body therebetween; - Hmugmllmllﬂmmﬂproduct havi ng, within
the central portion, 10 a pairjo channel s, the channel s

i'ncl udi ng the perforated cover*and &t ["eadt part of the absorbent ..
body; each channel curving concavedly toward each of the pai r of. '...
|Lateral sides, respectively;- t he absorbent body being thickerssin the:

central por
portion

2T ondty TRODRE b | 5 Gl R TC ey e PR AR e

char act er i zedemgnitsyikaye hdengthst mapgnags fofom habewnt BabOoforidain bt ekzh

the pair of .y roChone! .88 ahcheast1e9uahy to the thickness of the central
20 portion %etmeen the pair of channels and the | ateral si des; and
wherein the perneable -cover is a mcroperforated fibrillated

stretchapl exher Apjdl apldSrifddtm pWbdled Ust helaim 1, CHUMRS@S LD fiberlike

nonper f or at

e_regions; and erforate regi ons; ) t he
perforate r@&?ﬁ‘%?tﬁa\ﬁ%‘ﬁe avbAtrs Ff"?gbflghélargg‘, about 0.00¢ o dpichsi HY- $%A 34

hol es or snehl Bel edoat CODBEN&DL 0889 cm). thereof, the plurality of
hol es bei ng defined by a 30 networ k of fiberlike el enents;
the perforate regions being, at least in part, at el evati ons

that are hi

gher {Then abdsorienferdraditar of claim 1y eghemein 3the Siberlike

sani tarjy, nagkg{;genb%tviﬂgvé |t9ﬁgﬂ')éé—}r%s§&%| EERLERY T Brom  abou? pélbo@ﬁaga{rﬁ&é"

sides and a pair o

transver se

WO 97/ 09017(0.000635 cm} to about pr9QRsggrcty 7@ 00508 cm) .

15

20

25

30
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30. The absorbent product of claim 1, further comprising a
plurality of secondary openings whose areas are larger than
the areas of microholes.

31. An absorbent product comprised of a fluid permeable
cover, a fluid impermeable barrier and an absorbent body
therebetween, wherein the permeable cover is a microperforated
fibrillated stretchable thermoplastic £film which further
comprises:

nonperforate regions; and

perforate regions;

the nonperforate regions being comprised of a series of

valleys;

the perforate regions being a series of hills between the

gseries of wvalleys, and being, at least in part, at

elevations that are higher than the nonperforate regions;

and

the hills having sides and comprising a plurality of

microholes defined by a network of fiberlike elements.
32. The absorbent product of claim 31, wherein the perforate

regions are maintained at higher elevations than the

nonperforate regions by means of tensioning the cover

38
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S harrier t1 mbackeneers o "9 | INIRUMBIEEAANL AN dtLL'rS’bE?XEren and
5 a pair of cuffs, each having*a bask pbrtiaorf and a : e

distal end, each cuff |ongitudinally extending and attaohedae ,
along its respective base portion, to one or a- conbrﬂatton of *
t he perforaéﬁdbﬁo‘ﬁﬁ&:tll%ﬁrédlﬁirlng the covdi! PLbagkshgsl, @%}étb}_‘eby

| at eral si de; €g|tud|nally extending attac nent i ng
anywher e, Comblnatlo%%tQEﬁﬁP? e lateral side and the |ongitudina
centerline; such that the distal ends of the cuffs extend at

| east out fr es of absorbent article;
and 15 elan‘h 8ES % ng ¥5hePt Fgalg 3hcrgire ot atledy cover is
flbrlIIétawensrmmmibWethherd@pbesnﬂ:ahduu\Mn(ieastthegrams/lnchnﬁnlSes

03
3

nonper f or at IIa)glons and perforate regions; 20 t he
perforate r€gions having a plurality of holes, conprising |arge
hol es or small hol es or conbi nations thereof, the plurality of
ol es_bei ngglef ingd busdorbent  prodigighor brof didgy ! ke, el YRS tne
the perforate regions bei at |east_in part at evatlons that

are hi gher BREIIRF3igh éF dPHt el adhered tgyi Gﬁ’? absorbezgtg bRdyanmeary
napk| n,10ha\@dyg>1aedé1qg|ﬂnajin.a§ RN erfofate regiod.pair of lateral sides and
a pair of transverse ends, 30 t he absorbent product conpri sing:

a perforated filmcover; a barrier film backsheet; an
absor bent bﬁﬂytﬂhﬁeﬁmeaebantapdoduct of claimaidn, ohmnnqyn e hedwaanr Ngs a

base Port! Qb AdS ana. | netl AbAbe LR LUl | 90" LRl Y X! AL N0

and , al ong i espec
absorbent body more completely than is the perforate region.
15
36. The absorbent product of claim 31, wherein the sidee of
the hills include a plurality of the microholes.
37. The absorbent product of claim 31, wherein the wvalleys
20 and hills when wviewed in plan, have sinusoidal-like

configurations.

38. An absorbent product comprised of a £fluid permeable
cover, a fluid impermeable barrier and an absorbent body

25 therebetween, wherein the permeable cover is a microperforated

fibrillated stretchable thermoplastic £film which further
comprises:

nonperforate regions; and

perforate regions;

30 the nonperforate regions being comprised of a plurality
of conelike structures, oriented generally downward with
regpect to the absorbent body;
the perforate regions being comprised of a plurality of
hills between the conelike structures;

35 the hills comprising a plurality of microholes defined by
a network of fiberlike elements;
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ggnbinatirg gzlggglgerforated coveJuluH“u"uﬂﬁﬂﬂrﬁﬂﬂ/137??In{backsheet agé 2

}éspective | ateral side; the ¥ tlohgitudindl |y extending attachaent..
bei ng anywher e, bet ween the |ateral side and the |ongitudinahki5."
centerline; such that the distal ends of the wings - -+« exbend ats’ o

| east outward fr t L des. _of absor bent I cl
and wherein ek%?e]%]?r‘%a t?ée csﬁloe%ronlss yg%ngr'op'éaﬁ o}&?ég L Plg%%i’l I gFed
stretchabl e t herevdopraisions fillan wirec lifglverhéhatOthecooppesésrate regions.

nonperforate regions; and perforate regions; t he

perforate regions having a plurality of _ hol es, .conprising |arge
hol es or sid HolRsRRFORRPR: NREeYHE 1&f claim %%er@%??e%%eggﬁuPQF Pyabe

hol es bei na-elfdmed A¥ea maintainednetaddr knoghétbewdliek@reba@®entitian  the

the perforate regions bEqu at Least in part, at, . el evati ons, t hat

are higherqgﬂﬁ?éﬂﬂ¥QHﬁuﬁﬁ 1791 Dy means éHeﬁﬁ?ﬁ%?“%ﬁg the cover or by

s partly adhering the cover to the absorbent body oxr by
combinations thereof. ;

10 40. The absorbent product of claim 38, wherein the cover is
tensioned with a force of about at least 2 grams/inch (0.787

g/cm) .

41. The absorbent product of claim 38, wherein the
15 nonperforate region is adhered to the absorbent body wmore
completely than is the perforate region.

42. The absorbent product of claim 38, wherein the cover is
tensioned and the nonperforate region 1is adhered to the
20 absorbent body more completely than is the perforate region.

43. An absorbent product comprised of a permeable cover, an
impermeable barrier and an absorbent body therebetween,
wherein the permeable cover is a microperforated fibrillated
25 stretchable thermoplastic film which further comprises:
nonperforate regions; and
perforate regions;
the perforate regions being comprised of a plurality of
microholes, the microholes being defined by a network of
30 fiberlike elements and being arranged in a plurality of
groups of microholes;
the _perforate regions being, at 1least in' part, at
elevations that are higher than the nonperforate regions.

AMENDED SHEE
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44. The absorbent product of claim 43, wherein the perforate
regions are maintained at higher elevations than the
nonperforate regions by means of tensioning the cover or by
partly adhering the cover to the absorbent body or by
combinations thereof.

45, The absorbent product of claim 43, wherein the cover is
tensioned with a force of: about at least 2 grams/inch (0.787

g/cm) .

46. The absorbent product of claim 43, wherein the
nonperforate region is adhered to the absorbent body more

completely than is the perforate region.

47. The absorbent product of claim 43, wherein the cover is
tensioned and the nonperforate region is adhexred to the
absorbent body more completely than is the perforate region.

48. The absorbent product of claim 43, wherein each group of
microholes comprises at least one row of microholes, the row
of microholes having a strip of nonperforate material on

either side thereof.

49. The absorbent product of claim 43, wherein each group of
microholes comprises a plurality of rows of microholes and
adjacent rows are separated from one another by strips of

nonperforate material.

50. The absorbent product of claim 43, wherein the
nonperforate regions around and between the neighboring groups
of microholes are substantially free of microholes. '

-
- -

51. An absorbent product comprised of a permeable cover, an
impermeable barrier and an absorbent body therebetween,
wherein the permeable cover is a microperforated fibrillated
stretchable thermoplastic film made from a
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preembossed film having a male side and a female side, the
male side being the absorbent body facing side; wherein the
microperforated film further comprises:
nonperforate regions; and
perforate regions;
the perforate regions being comprised of a plurality of
‘'holes, the plurality of holes including first and second
groups of holes; and*the holes of the first group having
a size greater than the holes of the second group, the
holes of the first and second groups being defined by a
network of fiberlike elements;
the perforate regions being, at least in part, at
elevations that are higher than the nonperforate regions.

52. The absorbent product of claim 51, wherein the male side
is treated with corona discharge and both male and female

sides have surfactant applied thereto.

53. The absorbent product of claim 51, wherein the perforate
regions are maintained at higher elevations than the
nonperforate regions by means of tensioning the cover or by
partly adhering the cover to the absorbent body or by

combinations thereof.

54. The absorbent product of claim 51, wherein the cover is
tensioned with a force of about at least 2 grams/inch (0.787

g/cm} .

55. The absorbent product of c¢laim 51, wherein the
nonperforate region is adhered to the absorbent body more
completely than is the perforate region.

“‘ a ~

56. The absorbent product of claim 51, wherein the cover is
tensioned and the nonperforate region is adhered to the
absorbent body more completely than is the perforate region.

aMERNED S

42

Ll



