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APERTURED RibMédtydl NG | MPROVED FLUI D Dl STRe&tAT$seMs7PROPERTI ES,
METHOD OF FORM NG SAME, AND ABSORBENT PRODUCTS

1 NCORPORATI NG SAME 5 Field O The _ljnventi on

This invention relates to apertured filnms having primary utility as

a cover nenber for an absorbent article, and to nmethods and apparatus for

form ng such apertured fidPERTURES FILM HARRQEIMPRYVED Fip! nventi on
For many years it hagsPREBUNONPROPERYES, MEYAVDOF FURMING SAME, aS a
cover nenber, or faci ANRORE $s TNeb FIRE! 0 receive:
body dlscharges, such as di sposabl € diapers, sanitary napklns, adult

i nconti nentg devi Wi ngs and the |ike. Such fabrics have 15
typically been f yi ng, carding, spun bonding and the I|ike,
and it is known {Ihispipwention elatesstociperrbd films hasingrpmmiatbeumttyengt h and
integrity, as by I er _ent angl enment,
ei t her. mechani caff y"8""”tgneﬂh’g’efo?’l?iB abﬁﬁéngaﬁ%f Cgﬁlg’ ‘%*"”#’IaﬂﬁE W@&‘b‘e@ Si nce

such fabrics ar e fatdigsuch aperchraf films. hydr ophobic material, it is also
"known to post-treat such fabrics with surface 20 active agents to

pronot e .t he passage of body di scharges through the fabric.
10 Background Of The Invention

For many years it has been common to use nonwoven fabrics
as a cover member, or facing layer, for products that are adapted to receive
body discharges, such as disposabie diapers, sanitary napkins, aduit
incontinent devices, wound dressings and the like. Such fabrics have

15 typically been formed by air-laying, carding, spun bonding and the like, and
it is known to post-treat.such fabrics to provide strength and integrity, as by
the application of binders or fiber entanglement, either mechanically or by
the application of fluid forces. Since such fabrics are often formed of
hydrophobic material, it is also known to post-treat such fabrics with surface

20 active agents to promote the passage of body discharges through the fabric.
Such fabrics have, or are perceived to have, desirable characteristics such as
breathability, drapeability, sofiness, and pleasant hand and tactile impression.

One of the drawbacks associated with facing layers formed of a
nonwoven fabric is that liquid, such as urine, menses, wound exudate, and

25 the like, that passes through the facing layer and into the absorbent core has a
tendency to strike back ihrough the facing layer, particularly under pressure
and when the liquid in the absorbent core approaches the volumetric storage
capacity of the core. For this reason, and other reasons, it has been known

, in the past to utilize apertured plastic films as the facing layer in absorbent
30 articles.
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Such fabrics have, or are perceived to have, desirable characteristics such

as breathability, drapeability, softness, and pl easant hand and
tsactil e i npre§ z& One of the dr aobasdéssmassoci at ed
with facing 37 Yormed of a nonwoven fabric is that |iquid,

such as urine, nenses, wound exudate, and 2 the |ike, that passes
thr ough the facing Iayer and into the absorbent core has a
tendency to strike back through the facing |ayer, particularly under

Dotumetric storage o T foliihg i lnchlies B856REr sl enBBl BRETCC (O
ot her reasons, it fmissrddhSk felgn patents and puplished patentappligationsy e apert ur ed
Sroo0ns T o0 1he 1CING DR RekNARORI. Bk eral. ATHICLEL (o0 0700
-2- _ ~ UiSe Petent Nni 3,929, 135t- Thempsancet alli scl osures of such
potent appl i 'cif ons. | U ¥nNo4 B P (01 S 200 PLR! SheC
Dovi ak et al. U.S. Patent Nb.31,352c084n{ THymas 8t 29, 135 - Thonpson et
al. 5 ' a 2 76 - Ml |l ane
U.S. Patent No. 4,351,784 - ‘?ﬁo%ﬁ E}t& '\#)331432% “kel U.S. Patent
No. 4,381,326 - Kelly S. Patent No. 4,456,570.-hoak @nit. No. 4, 456, 570 -
Thomas et al .
U.S. Patent No. 4,535,020 - Thomas et al.
10 U.S. Patent No. 4,690,679 - Mattingly et al.

U.S. Patent No. 4,839,216 - Curro et al.
U.S. Patent No. 4,950,264 - Osborn
U.S. Patent No. 5,009,653 - Osborn
U.S. Patent No, 5,112,690 - Cohen et al.
15 U.S. Patent No. 5,342,334 - Thompson et al.
U.S. Patent No. 5,352,217 - Curro
U.S. Patent No. 5,368,910 - Langdon
U.S. Patent No. 5,368,926 - Thompson et al.
U.S. Patent No. 5,376,439 - Hodgson et al.
20 U.S. Patent No. 5,382,245 - Thompson et al.
U.S. Patent No. 5,382,703 - Nohr et al.
U.S. Patent No. 5,383,870 - Takai et al.
U.S. Patent No. 5,387,209 - Yamamoto et al.
EP 0304 617 - Suda et al.
25 EP 0 432 882 A2 - Shipley
EP 0 598 204 Al - Garavaglia et al. )
EP 0 626 158 Al - Coles et al.
EP 0 626 159 Al - Taki et al.
EP 0 640 328 - Tanaka et al.
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U S. Patent No. 4,535,020 - Thomas et al. 10 U S. Patent

No. 4,690,679 - Mattingly et al. U.S. Patent No.
4,839,216 - Cyrra.at al. U. S. Pat ecitusderiszgs, 950, 264 -
Gsborn U S. Patent No. 5,009, 653 - OGsborn

U S. Patent No. 5,112,690 - Cohen et al. 155 _ U S. Patent
No. 5,342,334 - Thonpson et al. U.S. Patent No.
5,352,217 - Curro u. S Patent No. 5,368,910 -
Langdon ]p3.2g57§2 ,f’atygﬁmg{getﬁ 368,926 - Thonpson et al.
U.S. Patent No. 5,376,439 - son et a U S.

Pat ent No. 5,382,245 - ThonW%ﬂgwﬂ&lAl Colbert U.S. Patent
No. 5, 382,703 - Nohr et al. U.S. Patent No.
5,383,870 - Takai et al. WO ISTOLAL-Tuietal \, ™ b ient No. 5,387, 209 -
Yamapoto et al. WO 94/18926 Al EPefly 304 617 - Suda et al. 25

EP 0 432 882 - Shi pl ey EP 0 598 204 Al -
Garavaglia et al. WO 54/22408 A1 - Laggdgn o6 158 Al - Coles et al.

EP 0 626 159 Al - Taki et aWoO 94/28846 Al - Steiger et al. EP O 640 328 - Tanaka
PCTI USO6] 13795 o WO 95/00093 A2 - Osborn et al.
While certain of such apertured films have functioned
reasonably well for their intended purposes, the vast majority of such films
10 have actual and perceived major deficiencies. For example, even though
such apertured films may permit fluid to readily pass therethrough, and may
minimize strike-back of such fluid, such apertured films nevertheless tend to
have the appearance, feel and hand of a film, rather than a fabric. Such
film-like characteristics are considered as a negative by the consumer, and
15 thus absorbent products with apertured films as a facing layer have not met
with widespread consumer acceptance.
Major improvements for apertured film facing layers for:
. absorbent products are disclosed in commonly assigned, copending U.S.
patent applicatic:n Serial Nos. 08/417,404 and 08/417,408 to Turi et al. filed
20 April 5, 1995 as a continuation and a division of Serial No. 08/004,379, filed
January 14, 1993 as a continuation of Serial No. 07/744,744, filed August
14, 1991 (corresponding to publication WO 93/15701 Al on the above list).
In the above-mentioned Turi et al. applications, an apertured film, and
methods and apparatus for forming the film, are disclosed which impart to
25 the film physical characteristics like those of nonwoven fabrics. This is
accomplished by supporting a film formed of stretchable thermoplastic
polymeric material on localized support regions of a backing member, and
. directing a fluid in the form of high pressure, small diameter columnar jets
against the upper surface of the film, so that unsupported portions of the film
30

SUBSTITUTE SHEET (RULE 26)



- 3 - JP 3-286762 A - Yanmanpto et al.

WO 92/ 18078 Al - Col bert WO 93/ 15701 Al - Turi et al.
WD 94/ 18926 ﬂoswo §ry 5 : WD 94/ 22408 pdirrossdnarsgdon

WD 94/ 28846 Steiger et al. WO 95/ 00093 A2 -
Gsborn et al. Wi le cgftain of such apertured filns
hrave functi oned reasonably well for their intended purposes, the
vast majority of such filnms 10 have actual and perceived ngjor
deficiencies. For qyafiplced RwiWaldiPbdheen the mpgm%ﬂﬁbnﬁBQ&ﬁdért&dfofdﬂﬂ% may
permt fluid to readily pass therethrough an mnimze

strike-back of sucl® mm@oiegmﬁagéﬂqelﬂwnm(ﬁhmlsh@mpmmmém@eto e
have the appearanc é%tal%@ Q@Q Such
filmlike character st I CS arghcon&hg{mr %ggaégrpg o) ?t{ge&g%dnsurrér and
15 t hus absorbd:kbtlpsodﬂtnenwavtenqunmt%ﬁjsmhlapm ﬁlmsammgxaﬂasier have
not net W, t h S

Maj or i nprovegent S '?‘3 per?’&%ﬁ% a'f:?ﬁ%sleﬁ?xfrﬁgﬁ?ﬁ%%?%e?mpmwde fum%\""ﬁsor bent
products are discl dmprbvementoimsunh gpersres ,as:bypmupﬂoﬁ@tﬂcﬁbmtyofsuch pat ent
application Serial 08/ 417, 4 nd 08/ 417,408 to Turi Ied 20
April 5, 1995 as a‘ﬁg‘ﬁt‘??ﬂﬁf’%‘ﬂ”gﬂ@aa ‘Eﬁx??&%# S ofndegs hy Jmorgin %Ri 379,
filed : Jamblrsucmmw&acmmwh ﬂ:mighqﬁe fikhéshs of\he A/ &:44 744,

filed August corres ubI i cat.i on V\D 93/ 15701 Al
on the above Iist).the z-%luectlon),laﬁé Bg‘&gh‘l?\!ﬁi the: ¥ qnd g dicect

appl i cations,jpan apgfdcdlafg oﬁldldmnd%ﬂsihe ofthe fitm, mlidmlasslwshﬁ&ﬂm ﬁkﬁﬁ for
formng the film are disclosed which art to 25 the fil m physical

characteristics |i W#@f@@éﬂf(ﬁ"rﬂm% pWegted zomgjse gs 40 promote more
acconpl i shed by suRfpRdiéd: RelliAtibh bm&%mno&paa{y%mé%ﬁemmt ic

For use of apertured films as topsheets for sanitary napkins,

clean-dry properties are very much desired. This means that the sanitary

15 napkin should appear clean and dry to the user even after it has accepted a
flow of menstrual fluid. There are many factors affecting the clean-dry
properties of a sanitary napkin, including the aperture characteristics and
open area of the napkin cover material. There is a trade-off in the effects of
the film aperture size and open area on clean-dry properties. On the one

20 hand, large apertures allow the fluid to be more rapidly transmitted to the
absorbent core. On the other hand, apertures that are too large permit the
fluid to be transported back through the topsheet from the absorbent core (a
phenomenon sometimes referred to as "strike back™) and to contact the
wearer. Furthermore, large open areas tend to allow the stain on the

25 absorbent core of the napkin to be visible through the topsheet and give the
wearer the perception that the product has not kept her clean. To exhibit
both clean and dry properties, a topsheet must have a carefully balanced
combination of aperture size and open area: large enough apertures to
rapidly accept a flow of .menstrual fluid and to allow it to pass through to the
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polymeric material on |ocalized support regions of a backing nenber, and
directing a fluid in the formof high pressure, snmall dianeter col umar

jets 9@?13nst t he upper surface of the film sorctrasssadtsupported
portions of th 'l m 30 WO 97/ 09013
PCT/ US96/ 13795 -5- - 4 -

are directed downwardly between the support regions to cause the formation
of mcro-holes and fiber-like elenments (fibrils) thereabout to inpart to

t he aper fapkick dHsbibemivord, c;a{ soidiicendaittol iidsk Be QdindRARAT ance,

sof tness, feel and hand, | i ke those of a nonwoven fabric. Wile
such apertured fi¥pderiying ahsoghenk gore tosgive the wearer the, pereeptiop OB Flegnlipess. ar t .
apeftured films, it is desired to provide further i mprovenents in
such apertured filns, as b |nprOV|ng the ability of such films to
pass viscous fl ui Sme e 'f*, and as by inproving the ability

of such fil to vmk or t 4‘&,‘5& s of the film
(in r'P’Bt he z-di rectltﬁ)l%?ll?:%B to t%& EgFmEqusgﬁtaway n the x and y

direction, 10 amwedxﬂnamﬂheawqdmmgr@edbo‘@fmmmumneuwm t he

\?vle'?teegf Zt)gg fSl)l g.]S &g pr OI'TD e IOVC&WP%W&EEE#&PI clen E{rg{ﬁ%% O llt%e

.‘absor bent capaci t yufficientioper atea se thab giscdue fitids osueh as menses, can flow readily

Clean-dry. proper t PG eE Bk THERAREAR bty v Hobrb oA e an 1 ary

10 subjecting the film to fluid forces in the form of columnar streams or jets

from at least two sets of orifices, the orifices of one set having a diameter
greater than ten mils, and the fluid supplied to the orifices having a relatively
low pressure less than about 500 psig, and the orifices of at least one other
set having a diameter of less than or equal to ten mils and the fluid supplied

15 thereto having a relatively high pressure greater than about S00 psig. The
present invention can be practiced with selective variation of the sequence to
which the film is subjected to fluid forces from the low and high pressure
orifices, that is, first low pressure then high pressure, or first high pressure
then low pressure, or other combinations or variations.

20 The apertures are, for the most part, irregular in shape and
size. They are measured by various techniques that approximate the
diameter, which may be expressed as equivalent hydraulic diameter (EHD) or
equivalent circular diameter (ECD). The resulting apernired film has a
combination of large sized apertures having average EHD’s of from about 7

25 mils to about 30 mils, and small sized apertures having average EHD’s from
about 1 mil to about 7 mils. Such apertured films have an open area in the
range of from about 3% to about 13%.

. The improved apertured film of the present invention is

preferably formed on a backing member like that shown in Figures 17-19 of
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15 napki n shoul d appear clean and dry to the user even after it has
accepted a flow of nenstrual fluid. There are nmany factors

af fecting t Rgp @losan-dry properties of a sanit acrrusequiaros,
i ncluding the aperture characteristics and open area of the

napkin cover material. There is a trade-offgin the effects of t he
filmaperture size and open area on clean-dry properties. On the one 20

hand, |arge apertures allow the fluid to be nore rapidly transmtted to the
absorbent core. Othetdboveineatored Tiri Rk rapplicatons) which résulto th tha filke hadhgi t t he

fluid to be transported back ghrou the topsheet frogmthe absorbent core
(a Do BrREH Pl EGRETA I Beraie ke Aot S Esneraly WersaBkoneoiedd « o -
contact the side walle ¥hith: delfié WReRGITRendralyRrAREFaRYEAThE Bl ahu al | oW
the stain on the 25 absorbent core of the napkin to be visible through

the topsheet and dpciudes generally parallel aligepatiag selidoorsigsed pertions efhe filme product

has not kept gher W@W?%a Irll elaionsomﬁln?,ltg%[ﬁ?ﬁ& glLy properties,

a topsheet nust have a cdrefu g ) I'nation of aperture
si ze and open ar eaforemgngioned enmattination of largesandsmail sized aperturespi Botly sizecept a

flow of menstrual ghlrirth 8 fornfas'a Pt of efonB R bl BNAG b &dfhatie VO

97/ 09013
PCT/ US96/ 13795 material betweemnthieilocatizalmppdrtregiops ofthe badkingmbinbeeagh t o

mask the stain Onr&cﬁngéaﬁﬂenaggggau%ﬂ%?wu}ﬁipr}gss@rlg?%dbaes%cﬁfz)ﬂglo}lgaﬁiﬁ/e t he wearer

t he perception of
10 undergoes thinning until it finally reaches the point of rupturing (i.e.,

splitting and fibrillating) to form the above-mentioned apertures.

As with apertured films disclosed in the Turi et al. applications,
the apertures are surrounded by a network of fiber-like elements or micro-
strips of drawn plastic material. Such drawn fiber-like elements (fibrils)

15 cooperate with the apertures to provide the apertured film with physical
characteristics similar to those of nonwoven fabrics. The fiber like elements
have lengths varying 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

20 cm) to about 0.002 inch (0.005 cm).

In accordance with the present invention, apertured films of the
type disclosed in the above mentioned Turi et al. applications, and of the
improved type. disclosed and claimed in commonly assigned, concurrently
filed, U.S. patent application Serial No. entitled "Method Of

25 Forming Improved Apertured Films, Resultant Apertured Films, And
Absorbent Products Incorporating Resultant Apertured Films” (Attorney
Docket CHI-838) are modified so as to provide the film with improved fluid
distribution properties in the regions of the film which have been subjected to
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Summary OF The Invention 5 In accordance with one

aspect of the present invention, apertured filns of the type
di scl osed i %pﬁw@gove- mentioned Turi et al. patent PCT/US(}315i cat i ons
are inproved by providing such filns with | arger apertures and

sufficient open area so that viscous fluids;.such as nenses, can flow
rreadi | y through the film These inproved properties are inparted
to the filmby 10 subjecting the filmto fluid forces in the form of

col umar streans Ogretehirg, by downward fdeflédtivh of @igesfilni ity thetesessdd Eiohs 68S, t he
orifices of one set having a diapefer eater than ten mls, and

the fluid suppli ed®eSURAQE Msmher (ATng formation qfé‘Pg ely | ow

pressure | ess than about 50f ResrdancRRfitt IR pRéseht ifRBLGH, 0 apkRared fBRgs Ot her
set having a dianmeter of less than or equal _to ten mils and the fluid

suppl i ed 15 t fesmed fromaa Pragmbossed swarting Him-haying 3 female side $ibat er t han
about 500 psig. Th rEcesvat ai | :\qﬁﬂ |

sel ective varsigat [ oﬁbsgllzvalt)lﬁecfl%peeguence§ tai(l)d‘i(‘%ﬁﬂlé %%fgﬁ“{aﬁgﬁ? m flggdégbj ected
to fluid forces frowletside heing smogther than ghe-femalecside. Preferablyo pnef fidecof thehat i s,

first |l ow pressure %%ncop%ﬁi]% nu.%d O&df&{ﬁ&a@&%&%ﬁf&w&amt the t hen

| ow pressure, or other co S or 'variatrons.

The apertures ar e, supportirkgionsod thepghacking imenghpn) Following hpepripgiih accordance

i st or . wni ch ey ibdte. oS of 168 BT R AR bRheRP BB Thiclttey 1) o
equi val ent cig cul afileditASePatent(AppRyation!SerisENol t i ng aper (Asoady Docket [GISI-a

conbi nation of |ar ge si zed apertures_havi ng aver age D s of from about 7

25 mls to aBd%l menepmbodimentiofihe preséntiRyention. the foEna weatment KB age
EHD s from the 410 ide &f the Ifilth And R Hreafed ideSis dﬁysdad agist e QGpdort "5 have

an open area in the range of from about 3% to about 13 %
The i nproved aper t E¢gapsiof the, fgpming Membet o dy SUTRRGR AtiVE ASERYG i-e., 3 "surfactant

preferably formed ga akablided SoliHHR applidePtolthétfenltiMe df MeMfilikn@Shel fitd O Of
15 is rolled up so that surfactant is transferred from the female side of the film
to the male side thereof. In accordance with another embodiment of the
invention, the corona treated male side of the film is disposed against the
support regions of the forming member, and following aperturing, surfactant
is applied directly on the male side of the apertured film. In both
20 embodiments, the resuitant film is used with the corona-treated side facing
the absorbent core of an associated absorbent article. It is preferred to have
more surfactant on the corona-treated male side of the film to provide a
gradient which' enhances z-direction flow of liquid through the film, and
which enhances x-y direction flow of liquid on the underside of the film.
25 These embodiments not only provide for efficient manufacture,
but also result in a film having improved fluid distribution properties. In this
_ _regard, the resulting film also provides a wicking mechanism for spreading
. _ fluid in the x-y direction of the film on the side adjacent the absorbent core,
which promotes more effective use of the absorbent care.
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t-he above- negki ffs Turi et al. applications, which resulrcg/ussnsme film
havi ng a series of generally parallel ridges forned by generally
vertically oriented side walls whigh define a series of generally
paral l el valleys. The filmthus I ncl udes generally paralle
alternating solid or closed portions of the film 5 separ at ed by

apertured or open portions whehiamo&wérrronﬁxhgtan@pmwﬁtdmomammhable
af orenenti oned conbi nation of |arge and small sized agertures Bot h si ze

apertures are forn@&'%%“?@%‘ﬁ?‘?“%mﬁpﬂﬁ@éﬁ%%ﬁa"@r nt JBEenlipR ot chabl e

mat eri al between t e p@g Qitting 'af GUrfb0Ssed fstab iy q*,rﬂ# nmber as a
result of the appl%k‘cinaérlﬁon oféﬁfa press?ure andsas the f elOngates it
10 under goes t $tretehablg thesmpplastic pplymncynat@n&h@sns areuppst pide aid & upt ur| ng

(i.e., sp I g
apertures. 3 lob}&h&%nﬁﬂﬂcﬂakﬁt%{eﬂtsidﬁ ape(r}?éudr?ed n%gg%scl ose n the
Turi et al. appli cabacking member compnsmloaﬁimd taumﬂmegmwforeuppdnutgme a

network of fiber-I I pl astic
.material. Such dra%/éﬁ\ngg@gef&%e e err_en |brlmﬁ&gbg§eﬁr‘l§’gb§%e W th
the apertures to papplwatmﬁthm@rﬂnnﬂseshdfmémfoﬁdﬂlowﬁngsﬁleabphed fluid to be
characteristics si ar .t tho f .n oven.fabrics. The fiber like

el enent s ﬁ]ﬁ\%’oﬁt %%gﬂ%m%ut 0.005 inch (0.013 cm to
about 0.05 imeh (OThQZtaaﬁt ﬁtwndkﬁp@oned\gmﬂ@ﬁamﬂg flembér with001 i nch

(0.003 cm to about 0.035 and .t hi cknesses rangi ng
from about 0. 00025PPFHOPS ?ﬁhbmr%“%e ‘{”E‘rhe ?88'&?“6%@23%‘8% (0. 005

cm. regions of the Baamg Giefnbanard with fhetdi)ﬁerFH’d%S(ﬂ’Tthe fil/Reihg ONn,
apertured filns of the e di s;i?‘ose in e above nent | oned Turi
et al. applicati on@Way, figmdhe Pi‘f%mg thember FORPHsSs dTeing A4

claimed in comonl yupEsisithd fem of @BKibhhircsivehnts from at least two sets of orifices

15 against the upper side of the starting film in a zone of contact, i.e., a zone in
which the film is subjected to the forces from the fluid streams. The orifices
of the first set each have a diameter greater than ten mils and the fluid
supplied thereto has a pressure less than SO0 psig. to cause the formation of
large sized holes in the starting film. The orifices of the second set each

20 have a diameter less than or equal to ten mils and the fluid supplied thereto
has a pressure of at least 500 psig. to cause the formation of micro-holes in
the starting film, whereby a combination of large sized and micro-holes are
formed in the starting film.

The present method further comprises moving the film from the

25 contact zone, coating the upper side of the apertured film with a surface
active agent, and winding the apertured film into a roll with the lower and
upper sides being in surface-to-surface contact. By this surface-to-surface
contact, at least a portion of the surface active agent is transferred from the
upper side of the film to the lower side thereof.
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filed, U S. patent application Serial No. [err] entitled "Method OF 25
Form ng I nproved Apertured Filns, Resultant Apertured Filns, And

Absor bent Prrflytmbeis | ncor porating Resul tant Apertured Fi |REE7US§SABT8r ney
Docket CHI-838) are nodified so as to provide the filmwth inproved fluid
distribution properties in the regions of _tohe fil mwhich have been
Subjected to

PCT/ US96/ 13795 WD 97/ 09013

-7 - | _ stretchi ng)théryhfedmww&vdﬂéieee)fﬂﬁl’pr&énﬂx?@enhbﬁwm nt]9 tﬂe
recessed regions t he s rt r or ion of the
film Become readily a ﬁ'c'g‘gﬁg]?fnfege ﬂetf‘fﬁlé %F%%H?n;ﬁﬁvent i on, the
apertured filmis accompanying dfsWiRgdand @8 appeRded-@ssed starting film having
a female side with 5 observabl e cupped recesses and a nale side with

observabl e protrusions, the mal e si de being snoother than the
femal e side. gPref ggf# c@ﬁﬁn@ﬁ%g%\mﬂﬁs filmis corona discharge
treated, and the treated side 1S disposed against the support

regi ons of the backing nentdG. 1P§JPISMQC§%§%P1€WPWQWW efca produotion line

W th the teachingg, @g%y,g gqmgcg gg;?% opconcurrently
10 filed UZP%tet Ilcatlon erlalr‘g;{ﬁoé(f’egéﬁx ttorney Docket

CHI - 838), in oncFl&ni2osiasehemati¢ sidé, eleyatioral view, ronomienlargedt he cor ona
d
{reatent 15 on o or e b3 of e Sl i ilcHClg HASEHASR Bl ©° 1 °

di sposed agai nst R suppor nmenber .
surface actilfe agefithe present ingveritionr f act ant "

FIG. 3 is an enlarged side clevational view of the aperturing
section of the apparatus used to form the apertured film of the present

invention;
FIG. 4 is an enlarged side elevational view of the dewatering
15 section of the apparatus used to form the apertured film of the present
' invention;

FIG. 5 is an enlarged side elevational view of the drying
section of the apparatus used to form the apertured film of the present
invention;

20 FIG. 6 is an enlarged side elevational view of the
slitter/rewinder section of the apparatus used to form the apertured film of
the present invention;

FIG. 7A is a schematic view of a orifice strip used in the
apparatus to form one of the apertured films of the present invention;

25 FIGS. 7B, C, D and E are enlarged views of orifice patterns
which can be used in the apparatus to form the apertured films of the present

invention;
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in a water-based solution is applied to the female side of the filmand the
film 15 Is rolled up so that surfactant is transferred fromthe femal e
side of the i bibooia to the male side thereof In amuorsgen’ess with

anot her enbodr ment of the i nvention, the corona treated mal e side
of the filmis disposed against the -10 - support regions of the

frorm ng nenber, and foll ow ng aperturing, surfactant Is applied
directly on the nale side of the apertured film In both 20

enbodi ments, the resultant FIG./8 isanwexpldded pdrspettive vipwoofoa stiréing Glin si de f aci ng
' eferred to

t he absorbent core_of. an, asspciat ed sqrbent article. It is.p

have mor RPSEIGPed o ﬁﬁ?‘kb% il PrOcesSIng, nagcopdance Mgt (he il m
to provide a present Bikéliogt whi ch enhances z-direction flow of Iiquid

t hrough the film and whi ch enhances x-y direction flow of |iquid
on the underside of the filiG. is a top plan view of the backing membes skowmoimi thent s not
only provide § or efljefbs&iibn BRPIE a6t Ur €, but also result in a
filmhaving i nprovl‘gg)ef*)ﬁ?dndi stribution properties. In this

regard, the resulting film EGolOis apicalarged crpserecHepaheiewdrkenslangding 3Peadi ng
“fluid in the x-y 3}]63?-'1(9@'0‘: the filmon the side adjacent the absorbent
core, : . ch*pronotes nore effective use of the absorbent core.
WD 97/ 09013 : FIGS. 11A-D} are views similar to FIG. 10 showing sequential

PCT/ US96/ 13795 . . tarti 'rﬁm % QL ; ' an
apertured filmf r ot esé‘ftrhgtdé%“é}%gfmes gﬂi Sr rmp?%s | c%g{cﬁg}ﬁ@%"’c mat eri al
i n accordanc# wi t hwithéhepeashings of the qnesentrinvention;

FIG. 12 is a photograph in top plan of an apertured film
formed at a magnification of 7.5 times;
FIG. 13 is an end elevational view of the apertured film of
FIG. 12;
15 FIG. 14 is an end elevational view of the apertured film of
FIG. 13 at a magnification of 15 times;
FIG. 15 is a top plan view of another apertured film at a
magnification of 7.5 times;
FIG. 16 is an end elevational view of the apertured film of
20 FIG. 15;
FIG. 17 is an end elevational view of the apertured film of
~ FIG. 15 at a magnification of 15 times;
. FIGS. 18A and B are photographs taken at 2 magnification of
10 X of apertured film formed in accordance with the invention, formed from
25 an embossed starting film with the male side thereof against the associated
forming member, wherein FIG. 18A is the side thereof against which water
. jets were directed, and FIG. 18B is the side thereof positioned against the
associated forming member; -



conprises the steps of providing an embossed starting film conprising
stretchabl e thernoplastic polymeric material having an upper side and a 5
bower coronagyglmsdiar ge treated side. The method further BIHPYSEE provi di ng
a backi ng nenber conprising |localized support regions for supporting the
starting film recessed zones into which {pe-filmmy be deforned by the
application thereto of fluids, and neans for allowng the applied fluid to
be transported away from the backi ng nmenber. 10

The starting filmis suppoRi@di%is atbleckndiagcamghowingahe vdriobs steps of the portions
of the | ower side of t f|Im ng_in coatact with the.s

regi ons of the ba@ﬁcﬁ hﬁfe tl(i] M‘?ﬁ@"ﬁﬁbﬁ"’g% dfh tﬁ‘ggmﬁnfm facing
away fromthe baclmmmmnber The net hod furt her conprises directing a

fluid in the formof col um*ﬁé Zéreams from at ast ,two sets of orlflces 15
agai.nst the upper side of é?r“tW‘?"ierﬁ“Fvﬁ“ 2 Spitary Rapkin, comprised a

zone in 5 \uh iapérnirbkP fifm ltd%bﬂdﬁ:g&ulﬂieeﬁéﬁ!ﬁt tvedtidn: &gy ces fromt he fI ui d

streans. The orifices of the first_set each have a dianeter
greater than ten nils and tH€- 2] mwew,msecuonswsm@agm@zbzbom@a
pressure | ess thapgo00 psig. to cause the formation of | ar ge sized
holes in the starfihg film The orificées of the second set each 20

have a di ameter |l ess than dfiGegiisia graph éwlm§metshedfstrlwﬂmsmppl i ed

122333 |Oon of m crogﬁg?es F%ﬁwdeﬁlﬂlmﬁet %% s‘???%&??ﬁsh"*&vﬂ%&g%ﬁy

conbi nati on10f | arogﬁcssmde@hdmmz:aolmditjegfanﬁces all of the 0ﬂﬁ¢ealbding6 t he
starting film o e iy . . Ty thod further conprises
nmoving the filmf r’(n)'}r’i?‘ﬁdéa%t’ sad @%cgﬁpgc&%%gh%%%ﬁilanzgt he upper side of
the apertured filmw th a sEIGE atesagraphdepicnmgcapemeageldismhmhmmdl ng the

aperturedfllmlnto th R des being
in surface-to- surfgxct,’g ogrﬂ)g@u”{ gi}”ﬁﬁ‘* anr?apggnn%scog:gwxg%g '%gféon%

contact, at |east swipphavingoaplafalityrof ofificésceach 20 milscin dipeneter) widt arifies keipr ed from
t he uppege5|s(i!le of, Hbe_}‘dlmtothelomer si de thereof.

FIG. 24 is a graph depicting aperture size distribution in a
sample of apertured film made on an apparams comprising a first orifice strip
{shown in FIG. 7C) having a plurality of orifices, all of which have a
diameter of 20 mils, and a second orifice strip (shown in FIG. 7A),
20 downstream of the first strip, wherein the second strip has a plurality of
orifices all of which have a diameter of 5 mils;
FIG. 25 is a graph depicting aperture size distribution in a
sample of apertured film made in accordance with the invention; and
. FIG. 26 is a graph depicting the results of comparison in which
25 the spacing of the orifices comprising the orifice strip is varied.

Description Of The Preferred Embodiments
While the present invention is susceptible of embodiment in
various forms, these is shown in the drawings and will hereinafter be
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Q her feat ur g5, SRgpisdvant ages of the present invention w}dTUSsNs?dS  pecome
readily apparent tfromthe follow ng detail ed description, the

acconpanyi ng draw ngs, and the appended cl ai 15 5 Bri ef
Bescription O The Draw ngs FIG 1 is a schematic
side el evational view of a production |ine for form ng apertured

filmin accordance ddstribedpresentiycpreferted embodiments, with the understanding thatthe FI G
2 is a schematic side el evati onal i ew .pn .an enl ar . . scal e, of
the unwind section Wh@é&%’é? gttgﬁepgxﬁsn%feg@a@pﬁ@@tﬁ@ggmqugwwm 10 °*
of the present i nvegid i9fot intended to limit the invention to the spbéific embédiARnen! ar ged
side el evational view of the aperturing section of the apparatus,

used to formthe ap@Pstfatedy fi| m of the present i nvention;

FIG 4 is an eplarged side eR@RaingawW w0'thetaRings "PIGI VR Lech&fhrit dside SECti ON
of the apparatus used to formthe apertured filmof the present

i nventi on; ~ elevational view of one qm'ﬂdmsnwefmianggqﬂ@t ey b¢ utjlige onal
apertured i1 of tPIaEs aperhed HARk laccoRfindPRih feFacag of he st "°
FIG 6 is an enl ar gisvensione As is\indicatedlyy the dinectibn atyow, the process flow proceeds
from right to left in FIG. 1. As is shown in FIG. 1, the production line has
10 five major stations; a film unwinding station 30, an aperturing station 40, a
dewatering station 50, a drying station 60, and a slitting, rewinding, and
surfactant application station 70.
As shown in FIG. 2 in the film unwinding station, two rolls 31
of starting film material 33 are mounted for rotation on frame F. The film
15 from rolls 31 is fed over guide rollers and into festoon 32 which has an
automatic (closed loop) tension control system. Film 33, under suitable
tension, e.g., between 0.1 to 1 pound per linear inch, emerges from festoon
32, and proceeds to the aperturing station 40.
_ While many different starting film materials are suitable for use
20 - in the present invention, one of the preferred materials is a polyethylene film
commercially available from Exxon Chemical under product designation
EMB-631. This film is an embossed, white pigmented polyethylene film.
The polyethylene component consists of a blend of 40% by weight low
density polyethylene and 60% by weight linear low density polyethylene.
25 The film has 6.5% by weight titanium dioxide.
The starting film is embossed with a diamond pattern at 165
lines per inch to provide on one side of the film, referred to as the male side,
a plurality of discontinnous observable protrusions separated by a continuous,
_ interconnected grooved pattern. The other side of the embossed starting film,
30 '
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slitter/rewi nder section of the apparatus used.to formthe apertured film

of the present invention;
schemati c Vigu@dorsr orifice strip used in the
one of the apertured filnms of the present invention;

FIG 7Ais a
POEUSYSABTIS to form
25

FIGS. 7B, C, D and E are enlarged views of jgrifice patterns whi ch
ean be used in the apparatus to formthe apertured filnms of the present

i nventi on; WO 97/09013

PCT/ US96/ 13795 referred to as the female side, has a plurality of observable, cupped redédses
FIG 8 is an expl oded rspective view of a rtin Ll m
posi tioned on a b&TRH %ﬁ?ﬁ%ﬁ%"fm\’ MF‘E‘S B o&hﬁﬁ%‘m"ﬁ“&’ﬁe

present inventionjn the female side oftheﬁlmaremr&bé&w@rdgﬁmdn%ﬂpﬂxén view of the

backi ng menmber shown ipn t

e g e ol EFeions e the Jmle pideaf O Ay | Hesrts

portion of FIG  8;
goﬂgns.e}rétr%mcany

10 of FIG 95 treated with a corona dxschargE'ﬂ@unefaﬂiﬁt ShesidR, iﬁie?éﬁ‘ﬁ:lfkl{@lhﬁ to FIG

10 show ng sequenti al tages in drawi ng of the startlngfllm
to form apertures S é‘&?(ﬁlﬂéﬁ%é“ !E’G‘mte ‘eﬂﬁlleﬁmﬂﬁh PELBR gmyas inrthe machipesent
i nventi on; direction (with 500% elorighfion dtbréak),%and 1860 St in i3 r6iR P! @n of an

apertured film

direction (with 650% elongation at break), as determined using ASTM test

D-882.

10 The process for making the film of the invention may be either

batch or continuous, generally similar to the batch and continuous processes
disclosed in co-pending Serial No. 08/417,404. The preferred embodiment is

a continuous apparatus, as further disclosed herein.

With reference to FIG. 3, the film 33 from the unwind station
15 is shown entering aperturing station 40 at the right hand side thereof.
Aperturing station 40 includes 2 honeycomb-type support drum 41 rotatably
mounted on a frame F1. The drum 41 has a three-dimensional backing or
forming member, described in detail hereinafter, mounted on its outer
peripheral surface. Four water jet manifolds 42 are also supported on frame
20 F1 and four suction slots, one for each manifold 42, are provided interiorly
of the support drum, as is also hereinafter described in detail. The suction
slots are mounted within the drum and are aligned with the water jet
manifolds located outside of the drum. Each water jet manifold comprises a
metallic strip, hereinafter sometimes referred to as an orifice strip, having a

25 phurality of orifices having predetermined size and spacing. Specific

examples. of such orifice strips are described in more detail hereinafter. A
given manifold 42 may comprise one or more orifice strips. The orifice size
preferably remains constant for each strip. However, the orifice size may
vary on a given strip. The distance between the lower surface of the orifice

sussmure SHEET {Rw £28)



formed at a magnification of 7.5 tines; FIG 13 is

an end el evational view of the apertured fil m of FIG 12; 15
FIG 14 is wooomdiel evational view of the apertured fil REEPSISIZTS FI G
13 at a mmgnification of 15 tines; FIG 15 is a top
pl an view of another apertured filmat a -14- magni fication of 7.5
1inmes; FIG 16 is an end el evational view of the
apertured filmof 20 FIG 15; FIG 17 is an

end el evational véteipapd thertes surfaceof thef backing fmember of the apdFtuting ffunais a

magni fi cati on of ' , ... FIGS. 18A and B are
phot ogr aphs taken&%férm%wggﬁ%mg?n 0.5010 1.0 mdf@‘ X of apertured film

formed in accordance with Hoewaeyemier pressire ipnged aonthe Aanifolds 42 Aghdenbossed
starting filmwth the nal e side thereof against the_ assocj ated . .

f ormi ng nenber, r;g'?qqurﬁe&wafg,&xgsstﬁ{qu{xge?ﬂugﬁ r‘ghd?‘ﬁﬁﬁsa‘PﬁE‘eth?Féﬂ’Pwater
jets were digect egh thefetntbfGeolubfr watet fists. STHE walde pRSfurdiiSdath pRRAGIEERI NSt t he

associated formn nber ; /09013 L.
PCT/ US96/ 13795 %:ag%e separately regula\t/ég, 917he entering film 33 is trained over a guide) -

FIG 19 is a bl Ockplﬂi:Qgrﬁﬂ‘meﬂ&etoh_&r‘ﬁéﬁﬁwoﬁﬁlémﬁ-e@ﬁilﬂeﬂﬁonahformin
~ process for producimn t he apertured filmin accordance wth the présent
invention: member mounted over the support drum 41, with the male side of the film

being disposed against the forming member. The columnar streams of water
10 exiting the orifice strips impinge on the film and cause the film to deflect
downwardly into the recessed regions of the backing member mounted on the
support drum, thereby causing the film to stretch and rupture into a
multiplicity of irregular size holes. The now-apertured film 44 emerges from
aperturing station 40 at the left-hand side thereof and passes to dewatering
15 section 50.
As is shown in FIG. 4, in the dewatering section 50, two
dewatering drums 51 are mounted for rotation on frame F3. Drums 51 have
a honeycomb configuration, and each drum has two vacuum slots associated
therewith, capable of drawing vacuum up to 7 inches Hg. Twelve air knives
20 52 are provided, six air knives being provided for each drum 51. The
suction slots associated with the dewatering drums 51 are located internally of
the drums, whereas air knives 52 are located outside of the drums 51.
Excess water is removed from the apertured film by the impingement of high
velocity air from knives 52 and by suction through the suction slots in drums
25 51. Air knives 52 operate at an air temperamre range between about 150°-
180° F. Total air flow through the twelve air knives 52 is between about
1,000 to about 2,000 cubic feet per minute per linear foot of apertured film
width. The dewatered film 53 emerges from the dewatering station 50, at the
left-hand side thereof, and passes to the drying section.
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FIG 20 is a perspective view of a sanitary napkin conprised of 5 an
apertured filmaccording to the present invention; and

FIG 21 is gowhdlsin section, taken along |line 21-21 offCPU&613795 20;
FIG 22 is a graph depicting aperture size distribution in a

sanpl e of apertured filmnmade at 875 psig i9on an apparatus using three 10
orifice strips each having a plurality of orifices, all of the orifices
bei ng 5 mls in dianeter, said orifice strip being shown in FIG

ZA ) Vﬁhﬁelfei‘éhc? %o BIQr5 ke aieoiryﬁig' sm%ﬁonrﬁeris iostratédz e
istribution in sanpl e apertured fi e_.on an ar at us
conprising a si ng‘fsemf)lP?i‘F‘géﬂ" vggmmcg'umggfmuﬂtg Pﬂ&’a&egﬁa ﬁ?"l?'t@“ 293‘F?fices
each 20 mils in dj &ilﬁbﬁ%lotsﬁbﬂlﬁisl&'ﬁ@oﬁﬁdwmdtﬁd the drumb €T ®entp B Whive) FI G
7C, |s a graph depicti ng] aperture size

di stribution in ab2are Posm‘m%da?ﬁﬂ'@'db'f feaely Yaguum drym @) gad heir knives §3ar at us
conpri sing a fi S bpehtk Gt EQelﬁﬂvthﬂ'e between 150°(00\H) The (.'::dnﬁmezlq}r A k9 a

plurality of orifices, all whi ch have a dianeter of 20 mls,

and a second ori fﬂ%@@#ﬁﬂ%@/\ﬁ@%@u?iﬂoombwﬂOOQIGMB@TIUG#\ of the
first strip, whergj, I orifices
p 8| W ?fdﬂi Prﬁ?ﬁre&un% dtbfibdds¥d 6 the vacuum in

all of Wmchhavea G 25 is
a graph depicti ngdamsrﬁlmsabgliltz?emdiespfwmtmuma&ross the film. Theadristie of

aper e L1 o S RS RSy 30 T Mg Aot
the spaci ngl®f t hpasses d)lsheerlmwnﬂan sctip The orifice strip is vari ed
DB o e, 7o o SEERRE TSI, iy 0 rom o ring il |, L1
there i s shown i nehtas the sliteniyewindst swutibn 70 ar the night land Iside thereof. A slitter
71, consisting of spaced score cut type slitting knives, cuts the dried
apertured film to the desired width. The dried and slit apertured film then
15 passes to a surfactant applicator 72, where a suitable surfactant, e.g., Tween
20, is applied to the film by kiss-coating. The surfactant is preferably
provided in an aqueous solution consisting of about 48.8 + 1.5 percent
surfactant. In an exemplary embodiment of the invention, the surfactant
roller coating speed is 15 + 3 inches per minute. Preferably, the surfactant
20 is applied to the female side of the film. Alternatively, the surfactant can be
applied to the male side of the film, or to both sides of the film. The above-
mentioned parameters result in a surfactant solution add-on of 0.25 mg/in® +
0.07. The surfactant coated slit apertured film, while still wet, then passes to
_ a center driven rewind unit 73 mounted on frame F5 where the coated slit
25 apertured film is wound into a roll.

‘When the film is wound into a roll, the male and female sides
of the film come into contact with each other. The surfactant on one side is
still wet when the film is wound into a roll, and some of the surfactant
transfers to the other side of the film to which surfactant has not been
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descri bed préseonbdy preferred enbodi nents, with the undRGHURHIHS t hat t he
present disclosure is to be considered as an exenplification of the

I nventi on, and is not intended to fgi-mit the invention to the
speci fi c enbodi nents illustrated. 5 Referring
now to the drawings, FIG 1 is a schematic, side el evational view

of one enbodi ment applied. it ischetievedrthati wientthesurfietanttie initially iapplitd to the side t o
produce apertured fi| I n accordance with the teachi ngs of th resent
i nvention. As is ﬂ(&?‘g@f‘b aW@h?W%ﬁ%W‘%WM&%%S@@#S% .
proceeds tb HiRororNtteated sided,t approxithdtely 55 %A% mcre of s appliddl G 1, the

production line has 10 five major stations; fil munw ndj ng station.
30, an aperturi ng SSFfagtans ransfers 40 the.éorona "“@éﬁ&?@fﬁﬁgﬁl@t"ﬁepwg’l@? dryi ng
station 60, gnd a Gdinhitihtd% rollSVi RBeliShed WA when the surfactit!is\ iRfitafiy hpphie@! | cat i on
station 70. . As shown in FIG 2 in the film

unwi ndi ng st at i on,totheocarena) eated side of the film Githspe,surfapfantibeingdigetty i al 33 are
mounted for rotati 'Q]ﬁ-“f E5n ﬁeﬂct' 3 I s fed over
guide rollers and a%ﬁltlo etét ooﬁ&ggﬂ-“rl | cehi ﬁ%e%%}gmxmﬂtél?%%%{u%gﬁﬂez (cl osed
| oop) tension contappliedssaefactant trinsiersaw; the,side:of they film Biakis not corona weateshsi on,
e.g., between 0.1 j Slind i Iﬂﬁl}g] f - fi.€, on

32, and proceeds t%%"h]tgpg&rg%t‘grl nglh%te‘gpi on .rg’n}ééﬂ&éss Jf%éha&é)

VWi | e many diof f er einitially seceivesythe ishnfactant applichtiona r eransfértofiisinfactant fromeone?0

{1y e Present {ouest L oS B RS AR B BRI o
desi gnati on is distributed between the corona treated and non-corona treated sides such
that the corona treated side retains approximately 65-75% or more, and the
non-corona treated side retains approximately 25-35% or less, of the
15 surfactant, The resulting apertured film material has a wettability gradient
between the corona treated side and the non-corona treated side.
Testing of distilled water contact angles in Exxon EMB-631
film with male side corona treatment (unapertured) has resulted in a contact
angle on the female side of 78 degrees when the surfactant was initially
20 applied to the male side, and 76 degrees when the surfactant was initially
applied to the female side. In both cases, the surfactant was applied in the
manner in which it was applied to an apertured film, and the film was rolled
up after application of the surfactant solution while the film was still wet.
Transfer of the.solution from the side on which it was initially applied to the
25 opposite side of the film was as described above (i.e., approximately 65-75%
of the surfactant was retained by the corona-treated side). The measured ®
contact angle on the male side in both cases was zero degrees (0°). When no
surfactant was applied, the contact angle was 102 degrees on the female side
and 72 degrees on the male side. See Table 9 below,
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EMB-631. This filmis an enbossed, white pignented polyethylene film
The pol yet hyl ene conponent consists of a blend of 40% by wei g’ht | ow

density polwgbhsbsne and 60% by wei ght |inear |ow densi P§TP8M8¥hyl ene. 25

The filmhas 6.5% by wei ght titani um di oxi de. The
starting filmis enbossed with a dianond pgtitern at 165 | i nes per
lFnch to provide on one side of the film referred to as the nale side,

a plurality of discontinuous observabl e protrusions separated by a

conti nuous, i nt eSmﬁnmbmdctgngb\mmhﬂidaarnfmih&wﬂmbfdiede of the

enbossed startin CT/ U896/ 13
97/ 09013 gsm-i’ac nkthh a Jower contact angle indicating a hlglﬁ _gref @osmw)

referred to as thg i pemved ﬂ:h&kégrahiéﬁnﬁc&i&&t&hglé)ﬂoﬂfﬂﬁlﬂm&aﬁﬂ@eatdﬁmed
recesses 'ggar ated by, a.contj nuou onnect

I nt rib pattern.
The .cupped recess¥ °°r°na“°a’¥q1s‘9 s flisphss % ?ﬁé“ﬁ“ﬁﬂ?’a‘?é“?n

respective registy tmﬂiﬂat&mmdmw liquid ﬁbﬁi&usb:e&&om&a&a siihsap de of
the film The starting filmis el ectros atically treated wth a

corona di scharge €¢rena Hegied sde. offerther.dbis believed thas te mﬂ%ﬂ@maaﬂ@e si de.
The filmhas an u 2?@ g%[,&r@bl(ﬁ, 'ﬁ‘g%&.gﬂt?eg %}Zé%olgﬂ?"i‘i?thbq 1matchl ne

direction (with 500 gatl1on at rans 1nt Cross
direction (wth 6B0Plesiobhgaresent menmlaak)hesaktbﬁtmm&&e&&emgsm t est

D-882. core of an absorbent article (such as a sanitary napkin) facilitates wicking for

10 the spreading fluid in the x-y direction along the surface of the film that faces
the absorbent core.

In prior art apertured films, it has been desirable to apply
surfactant only to the side of the film facing the skin of the user of the
absorbent article. The application of surfactant on the body facing side of the

15 film facilitates the spreading of liquid on the body facing side of the film, and
thereby increases absorption through the film and into the absorbent core.
Further, the application of surfactant on the body side of the film provides a
better tactile feeling for the user. A film processed according to the above
method, wherein surfactant is distributed on both the body facing side and the

20 absorbent core facing side of the apertured film, has not heretofore been
thought to be desirable. Therefore, the film of the present invention has been
found to have surprising, unexpected results regarding the ability of the
apertured film to draw liquid from the body side to the absorbent side. See
discussion regarding Tables 11-14below.

25 Referring to FIGS. 7A-7E, the columnar jets of water are
discharged from one or more orifice strips having a plurality of orifices.
Preferably, the orifices are formed by drilling a precursor metallic strip to

. "~ form cylindrical holes. However, it is anticipated that holes of various
shapes may be used.
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10 The process for nmeking the filmof the invention may

be either batch or continuous, generally sinmilar to the batch and
conti nuous RS1ES di scl osed in co-pendi ng SACTAISINZTIS

08/ 417, 404. The preferred enbodi nent is a continuous apparatus, as
further disclosed herein. -18 - Wth reference to FIG 3,
the film33 fromthe unwind station 15 IS shown entering aperturing
station 40 at the right hand side thereof. Aperturing station 40

i ncl udes a honeyconb-type FIGPDA Shalvslah ctifice tript 80bloy delivering columbarjéted on a
frame F1. The drum 41 has t hr ee- di. nensi ﬁgal backi . formng

] ng._or
menber, descri bed®f Watgkeach haying ajrelatively, -éact{gﬁtgfm{céq-holesm

peripheral surfacge fiipur THBSrfticed 82 in' WP nlafifsla hive Adi8mades Bf § UARQODSd on frame
20 F1 and four suction slots, one for each manifold 42, are provided,

interiorly inchyfand ges spacsdoP20 el Aparta s This manifold swipcs available fvescr i bed

in detail. The sugtil CoS lbPkabé punted within the drumand are
al i gned vvithglt he \}\Q/{a?teﬁl?neFOZﬂe s k§maﬁi ol ds | ocat ed outside of the drum

Each water jet manifold coldpEss8:7E show orifice strips fof produeing columhariets ofif t er
\ ; T 0 , ; ‘
somet res refer 1 b0 &Mk h LR sl cxBOULAGh S0 Hm tare el Y ©

orifices having predetermne acl ng. exanpl es
of such orifice sinthedilmr FIGe IBrshiowsian orificerstiplvingl twoaows 84f 86cof A

o ven T 0] 3 42 LSRN 3y oot T oF b i i ol 0% 5 7
vary on a gigen stine.p. THeherifitesinceacle rdwe haveendisteted afviSrmilei(.0 ECiac)f addne
gg‘l’j IU%SG /13795 ma?e7s{p9§e%l.622 inch apart, center-to-center. The spacing of the orifices in_

the top row is offset from the spacing of the orifices in the bottom row by

.011 inch. The strip contains 90.9 orifices per inch.

FIG. 7C shows an orifice strip having two rows 88, 90 of

15 orifices 88’, 90 that are spaced apart on opposite sides of a center tangent
line. The orifices in each row have a diameter of 20 mils (.020 inch), and
are spaced .032 inch apart. The spacing of the orifices in the top row is
offset from the spacing of the orifices in the bottom row by .016 inch. The
strip contains 62.5 orifices per inch.

20 FIG. 7D shows an orifice strip having two rows 92, 94 of
orifices 92°, 94’ that are spaced apart on opposite sides of a center tangent
line. The orifices in each row have a diameter of 25 mils (.025 inch), and
are spaced .038 inch apart. The spacing of the orifices in the t:op row is
offset from the spacing of the orifices in the bottom row by .019 inch. The

25 strip contains 52.6 orifices per inch.

FIG. 7E shows an orifice strip for delivering columnar jets of
water each having a relatively large cross-section for forming large sized
holes in film. The orifices each have a diameter of 0.025 inches, and are
spaced 0.083 inches, center-to-center. While the orifice strip shown in FIG.
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strip and the outer surface of the backing nenber of the aperturing drumis
preferably in the range of between 0.50 to 1.0 inches.

Hot wat er uwderosprsessure is punped to the manifol ds 42, PEHYS637IS t he
pressurized water exits through the plurality of orifices in the orifice
strip 5 in the formof columar wat€l94ets. The water pressure in
each mani fold 42 may be separately regulated. The entering film 33
is trained over a guide roller 43, and then over the outer

peri phery of the 7Hissvitsblenforsfooniag filoinacegrdance with the peesbatrinvention, ase over t he

support drum 41, w ﬁ'ﬁ i f: | L. ' di sposed
agai nst the form ﬁg&{%tﬁ‘ggl : e&c%?ﬁgml%ﬁtgtﬁemm %r]pse\ﬁgY glljel?%ragforuse exiting
the orifice stripindombinatjen eithtdne of imone onificecserips chaving rélativelyt smatl kifieest
downwardly into the . ec sseﬂ reﬁj on$ ‘ﬁ}- t he backi ng menber nounted on the
support drum the %5@8@9 il %o stretch and rupture into a

][ml tiplicitysof irregular s‘hegnﬂoggﬁces‘fieﬁ RIG\W7 & Wg{*laﬁgﬁﬁe&?{mrges
rom aperturi statign t he -hand side_thereof an

passes to dewat grpm;riggnﬂs. althegwq ax%_(seeﬁ(tré. ‘Fh) preferably havea pq j o
shown in FIG 4, uiRneRe gRaleitRhi10dmikect ion 50, two dewat eri ng

drums 51 are nounted for rotation on franme F3. Druns 51 have a
honeyconb configuration, adé 4PRR1IINS formpkiag aeeured Slmnobhepresemisoci at ed

therew th, capabl gefuoieWksban UeaNuR Mg%%g%gm@g?eﬁg Nd.r knives

20 52 are provided, six air knives bein rovi each drum 51.

The - Wsuct DB/417,1404. s The apparatyscigr makmtthq:eﬁl@eqﬂayeemes@t vention51 ar e
l'ocated internal | yo@fing certain additfoﬁﬁétg{tﬁ%?,’inMgeQ&cﬁM séf%ﬂﬁ?i?cg%%?;ﬁéa@ I ocat ed

outside of the dr uns 51. ) cess water 1s renoved
apertured fil m by distnssedrabove;with mefershcentodfiGS. 7B-7E. Thegressire wf thierwdterom kni ves

o ane BY Suct L on e SR ey B S ey
180F. Total air flonthetdrderugf500+1600 peif we higher. Kitiewpressiie of swatpe deliveredabout
1000 10 20t 2 GGGl S beRBi I 00 e, BB BREL
station 50, at thd25-200 psig.
In a preferred embodiment, the aperturing equipment consists
of a honeycomb type support drum, a three dimensional forming member,
several water jet manifolds, and corresponding suction slots arranged
20 interiorly of and sequentially along a section of the circumference of the
drum. The forming member is an engraved sleeve, as shown in FIGS. 8-10,
which is mounted onto the honeycomb support drum. The suction slots are
mounted within the drum and they are lined up with the water jet manifolds
located outside the drum. Each water jet manifold contains a metallic strip
25 having a plurality of orifices. For a given manifold, the orifice size remains
constant throughout the strip. The distance between the orifice strip and the
surface of the engraved slecve is preferably between 0.50 to 1 inch. The
manifolds are pressurized by pumping in heated water. The pressurized
water exits through the series of orifices in the orifice strip, thus creating
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| eft-hand side thereof, and passes to the drying section. WO
97/ 09013

PCT/ US96/ 13%57/09013 PCT/USISISHE

Wth reference to FIG 5, the air drying station 60 is illustrated

as including two vacuum druns 61 nounted arpgfy ane F4. Each drum 61 has

& suction slot, which has an arc of 300 around the drum Twenty air knives
62 are positioned outwardly of each vacuum drum 61 and the air knives 62 5
operate at a tenpesubstantiaily eolumamar wiatdd-jé180 The nergy ofithervobimmiar hétl vaterfjets

all forty air knlves 62 1S en about.. 5, 000 tO abo 7 per

| i near Wﬁ"ga(ﬂb&? hj}ﬁaaqs?ﬁ ﬁ?\tﬂh&ttﬂ comgur W@g %"'rgf?)ﬂ}@ﬁused by
the vacuumin eng:avedam&huy&aaﬂﬁyummn&sm&nw\mpﬁe fReaur ed across

the film The dried film®63 emerges fromdrying section 60 at the
| eft-hand side themBigplicitypfmegular size boles. {1he prespyre and epperatire sfthe i on 70.

Ref erri ng no t o Fffer &ggﬁ%&&%&d%wgeﬁ%?&g{ &hs?,}e eSS of . A

enters the s itter/rew nder station 70 at” the righ

slitter 7nararoesers ate 4sifgllaws: spaced score cut type slitting knives,
cuts the dried apef b f(éé:m,hgnt stgysi red width. The dried and
slit apertured filmthen 15ﬁn 'Sﬁ&d ses t)o a surfact ant applicator 72,

where a suitable surfact antWa@rgempmw 155° -165° B0, is applied to the
B e e
10 Distance between Manifold Strip and Surface of Sleeve: 0.50"-
1
ore ifold:
Number of Manifolds: 1
Orifice Size Range (inch): 0.0145 to 0.030
15 Pressure (psig): 150 + 25
Water Flow: 8.0 + 2.0 gallons per minute per inch of orifice
strip (gpm/in)
Suction Slot Vacuum (inch of Hg): 5.0 + 2.0 (-17 + 10.2
- kPa) g
20 High Pressure Manifold:
Number of Manifolds: Maximum of 2
Orifice Size Range (inch): 0.005 to 0.007
Pressure (psig): 1,150 350 |
Water Flow: 0.9 + 0.22 gallons per minute per inch of orifice
25 strip
Suction Slot Vacuum (inch of Hg): 5 + 3 (<17 £+ 10.2 kPa)
Manifold Usage Sequence:
The pressurized water jet manifolds and their associated orifice
strips can be arranged in a vgri'etj of sequences relative to the direction of
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surfactant. In an exenplary enbodi nent of the invention, the surfactant
roller coating speed is 15 3 inches per mnute. Preferablg %Jgg sur f act ant
.20 is awpphane to the female side of the film Al t ePREPFYA y, the
surfactant can be applied to the male side of the film or to both
sides of the film The above- redit4 oned paraneters result in a
-surfactant solution add-on of 0.25 ng/in[err] 0.07. The
surfactant coated slit apertured film while still wet, then passes to

a center driven coathuoss gravel of therfijmnercthe drunt.r Amseofnbe fpllowing five coated slit 25

apertured fiImiE WH ' I !#E'iml“ . When the film
is wound into a'T Qstd‘ﬁ'épgn%l‘%dég ena‘hgﬁglndes of the filmcone

i ntto contact wi th each ot her. LdvePmssurgdighPressurone side is still
wet when the filmis woung into ajroll n one . surfact ant
transfers to the other sife of %mqr?n%sg\ﬁﬁsﬁq’fe’g%#ﬁfsﬁ?ﬁ has not been
WO 97/ 09013 3. High Pressure, Low Pressure )

PCT/ US96/ 13795 . . - 16 -
applied. It is believed tfat iigh Pressare, Low Fressyre; High ressue| y applied to

the side of the f&i| mb{3APréssurB OHighPréstiare! LR IFeksindi t h NnoO
surfactant being applied direct Ié to the corona treated side),
approxi mately 65 % or nor &cfrrng ©FIGS, Bl the forming mempherisarbige transfers to

the corona treat geheplififal Qhrficd havink Mphfifty bh fadialty Wxiefiding support eletfedd i nto a
roll. It is believed that when the surfactant is initially applied

to the corbha trtatdse Spmehepase pEtheifprming o backine smambset JFesoUETRMSY i rect | y

are substantially similar to the corresponding elements disclosed in co-
pending patent application Serial No. 08/417,404.
_ FIG. 8 is an exploded perspective view of starting film 100
 supported on backing member 102. The starting film may be either
15 embossed or unembossed. Alternatively, a portion 104 of starting film 100
comprises embossments 106, and unembossed regions 108 as shown in the
upper portion of FIG. 8. '
Backing member 102'-comprises a base portion 110 having an
upper surface 110a and a lower surface 110b. Backing member 102 further
20 comprises a plurality of apertures 112 running through the thickness of base
110 from upper surface 110a to lower surface 110b. As will be seen
hereinafter, apertures 112 are provided to allow for removal of water during
the manufacture of apertured film according to the invention. Backing
member 102 also includes a plurality of fadially-extending support elements
25 114. These support elements comprise a base 116 coinciding with the plane
of upper surface 110a of portion 110 and a pair of angled side walls 118, 120
(best seen in FIGS. 9 and 10). Side walls 118, 120 extend outwardly from
base 116 to meet at a land portion or ridge 122. Support elements 114 are
. aligned in pa;‘allel and spaced equidistainly from one another. They may run



applied to the non-corona treated side), approximtely 25 %or |ess of the
applied surfactant transfers to the side of the filmthat | Iy corona

treated wooroomben the filmis wound into roll. Therelf(?)r('gs,9 ﬁegardl ess of
whi ch side 10 initially receives the surfactant application, a transfer
of surfactant from one side to th&other occurs when the filmis
wound into a roll, and the surfactant I's distributed between the

corona treated and non-corqna treated sides such ., that the corona
treated side retai ﬂ@%ﬁﬁ%&i%@@@&ﬁ@m%?‘%ﬁé‘?}eéﬁg’et%s of e vat ng
non-corona treat edméinger. r A% SHowm iAMIGEX B AR 6| hestupHife €lEmérfts 14, Wheh he 15
surfactant. The resulting apertured filmmaterial has _a wettability

gr adi ent vigwediseplan, 1ase senerlly sinuseideldike jop avawnin eonBigyratione olt wilh

treated side. ' f 9! ter contact
angl es in Exxon EI\}é‘f2 %%df‘s“’“ that the S?P?tr%zvﬁwﬁ%ehagr%@ebe |r§‘éaégloi§%r@§?t reat ment
(unapert ur ed)5 has cenfightatidns,, B.ga, steaightrline, zig-zag and thedliigl eA detaildde f enal e si de

of 78 degrees when,the sur t ?é RS . led to the

mal e side, and 76 8%5&%%03% %f%éen% e@ﬁ?‘#‘%tﬁgﬁ@éﬁéﬁ%ﬁ'ﬁ"&@%&h

?Epl ied to the fenaﬂa;ﬂi_eaioieﬂerm_ mgommmmls_, thte sur f act a?t wgsfalopl [ eddi tnh
e manner in i | an apertu il n e

filmwas rolled u#gmm%m?(g‘g%’n&%P s‘%?é'&ﬁf’%“%ﬁfut i on

vv_hijl e th\ihfi Ihm_ was et sedrting/\im m 124 to flxmgperiimh' fagdéord:hcé vith gl tedch 'ﬁx@sjin;om ]E heh

side on ich it s initially appliedt e opposi te side of the

filmwas as &%scr?@}&?’%ﬁﬂ/@v‘i‘%‘?@:g& %’B‘ﬁpo%‘ V%@?‘é%%mg f the

surfactant was ret 3ppadiniidny BRI GOTRMACKIKE MefBlers | Réfrring ke FIRa0W, @ film

contact angle on the nmale sjde in both cases, was zero degrees (O[err]).
When no 424 figformsin raEponse 0| %EEP?'FWé’“é’gﬁ?lﬁ’E‘Pﬂdegl"gwﬁﬁga%‘f degr ees

on the femal e sidedrawn (i.c., streRBél) GewARENIRLAdarkay itB iR sphétberinft Tabl e 9
bel ow support elements. Referring to FIG. 11C, as the film 124 is drawn, it

15 becomes thinner. Referring to FIG. 11D, as the film is further drawn and
becomes thinner, it begins to break apart and form holes 126. This process
is further described in co-pending patent application Serial No. 08/417,404,
wherein the formation of micro-holes surrounded by micro-strips, or fibrils,
of film material, is described.

20 Due to the vertical elements on the forming member, the film
of the present invention is expanded i.e., is given significant dimensiopality
in the z-direction relative to the original thickness of the precursor

unapertured film) immediately as it comes off the process. In some prior art

~

processes, expansion in the z-direction must be accomplished in a separate
25 embossing step (see for example, U.S. Patent No. 4,609,518). An expanded
topsheet limits the contact between the wearer and the absorbent layer and
thus enhances the feeling of dryness in products that incorporate it.
In the films, absorbent products and methods disclosed herein,
- the holes in the film include both 'mi_cn_)-holt_’.s and large sized holes, or may
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WD 97/ 09013

PCT/ US96/ 13795 -
Since the cesmtsansinngle is an indicator of the wettabil iWS‘TWlPﬁSé
surface (wth a |l ower contact angle indicating a higher degree of

wettability), it is believed that23a gradient in contact angle from
the non-corona treated side to the corona treated side, as
di scussed above, facilitates the ability of the 5 apertured film

mat erial to draw inflydg largersized tholes ool dbishelieved dhat e micriehales art: formed

corona treated si Lozl | t | I n cont act
angl e t%ﬁtzl%rlrig%ggélges f tﬁ g}r)@H &\éﬁ ng%:sg{’%gé‘; ?&Z@%@g%& de, which,
in the absorbent columnar jets ofwatertonsing fromthe smalies otifices\of el arifice ssipt he si de
that normally faces th bsorbent .. core an absorbent article
(such as a sani ta‘ﬁVuﬁagglf‘s?l - figﬁﬂlf‘gpé&“\ﬂ’%’ﬂ%gﬁ?g}mﬁ a?“’sﬁ’rm"?&@‘%preadi ng
fluid in thg x-y gédemtihgof AinDmngtetisle are fofmsticpritharily & febpoizd balpplicatas

t he absorbent core rior art apertured fil ns,

. . I
it has been desi r@heceigmagyjets of water coming frgm g’@ﬁﬁ'ﬁ?"ﬁ? cgs, fefhenpancheie of t he
filmfacing the sighilepbrifites, 6fthé ofifice Mp discussed aboveabsorbent article. The

application of surfactant gn the body facing side of the 15 o film

facilitates the spreading e FesEng;a Weﬂib‘@? afcggxpwgugq.%féargp S’Fﬁje film
and t hep@éYor dpef@es Riviiveragt BHD's bf Sefihbbines fmitk tH abagk o0t o the
absor bent core. Further, the application of surfactant on the

body side of0 the Fylp.And sepll gizgd gpertures or holes,sometimes eefarred do pr@icToEzedor t he
user. A film procgs ,‘ﬁaﬁ‘gg%&ﬁé}%ﬁﬁ’st&%&p%tlnﬂl to_agout @Qoguc wher ei n
ute e an

surfactant is distri on both the body facing si the 20
absorbent core f aapergred; films have sncopgp @realin dhe rangenef froas abayt 3 fctoabeltor e been

th ht to be desi4abl T s . tde: (Y ti h
oug o be eshi’ﬁ-t‘ghﬁﬁgﬁg‘f}%ﬁ%?‘ﬁgﬁhh@%sm‘“?r whddvention has

been foun , _unexpected Fesults regarding the
ability of the  diameters rapga-fromabout10|te25 anilyrresylts imhe dormatien efhe body si de

ELE- azge?gsv?{§ggt %&ﬁressiﬁ‘ﬂxe flm having an%'g?x%#?lﬁﬁéﬁ'?f{)a%gﬁ@nﬂ ggl’%!ne?he col umar
jets of water aremils. The fibrils surrounding and defining the micro-holes and the large
sized holes are described in detail in co-pending patent application Serial No.
08/417,404. The fibrils have 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
20 {0.003 cm) to about 0.035 inch (0.089 cm); and thicknesses ranging from
about 0.00025 inch (0.006 cm) to about 0.002 inch (0.005 cm).
Photographs in FIGS. 12_-18 show the combination of micro-holes and large
sized holes of an apertured film.
" The combination of large sized holes and micro-holes of the
25 dimensions discussed above yield an improvement in the clean and dry
properties of the film when used as a topsheet for a sanitary napkin. The
resulting open area is in'the range of 3 to 13%. In the prior art film having
micro-holes only (see co-pending application Serial No. 08/417,404), when 5
mil diameter columnar jets of water are used, the resulting apertured film has
30
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di scharged fromone or nore orifice strips having a pl urality of orifices,

Preferably, the orifices are fornmed by dr|II|ngaprecursor Llic strip

to wodgresoi cyl i ndrical holes. However, it.is ant ﬁ?f“ [1" %st hat hol es
of various shapes may be used. WO 97/ 09013

PCT/ US96/ 13795 -24 - - 18 -

+1G 7A shows an orifice strip 80 for delivering columar jets of

wat er each having a relatively small cross-section to formmcro-holes in
the film The ori fmicroshodss with amavenapeiBHID of B anils, anddias antopen arba 6f atiohs (. 005

inch), and are sp d 020 apar ThIS nanifold stri i vai | abl e
fromb the W@@SM gpe 5%1 rtm%dﬁin%a )

FIGS. 7B-7E show ergé bﬁed Béles PscotbinafsroWiE infigod0les B fcoddaiice with the
wat er, each having a rel atlyel large cross_section, tgQ formlarge sized.

hol es i n IRYFELipR pravides ghansFtre; stz 2 open H54 5NES Ouo 1 ows
84, 86 of 5 striel dni £9EntRgtous Bffancé:Nadge Ahidhgh RPSRFesAD HPidIP AeRPPHS| t €
sides of a center tangent 10 line. The orifices in each row have a

di ameter of 15 ni Ifiew obmsnstryal fuid andyto allow it to pags @rough to.the napkin’snch apart ,
center - {o- cent er . y§0@e8R i SublmiVhol bR tidkuln an e sbsdkil bRPIT O 1

of fset fromthe spacing of the orifices in the bottomrow
inch. The strip ccgltﬂathﬁm theipereepiionnficlsanlisiess. Thus, the absorbent

FIG 7C shows an QibhictCorthé phsdhfHivestich'ifade Wi S apedired films of the present
10 invention have much improved clean and dry properties.

In a preferred embodiment of the invention, the starting film is
apertured by large diameter, low pressure columnar water jets and small
diameter, high pressure columnar water jets. This combination of jets at both
high and low pressure produces larger apertures and greater open area than

15 films made with small diameter high pressure jets alone. Films made by this
embodiment also appear softer to the user than filns made only with large
diameter, low pressure jets.

FIG. 19 is a block diagram showing the several steps in the
process for producing the novel apertured films of the present invention. The

20 first step in the process is to position a piece of thin, stretchable film of
thermoplastic polymer material on a backing or support member (Box 1).
The support member with the stretchable film thereon is passed under high
pressure fluid ejecting nozzles (Box 2). The preferred fluid is water. The
water is transported away from the support member, preferably using a

25 vacuum (Box 3). The film is de-watered, suction being preferred for this
purpose (Box 4). The de-watered apertured film is removed from the support

- member (Box 5). Residual water is removed from the apertured film, e.g.,

by applying a stream of air thereto (Box 6). Surfactant is next applied to the
apertured film (Box 7). The apertured film is then rolled up to await use as

011
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15 orifices 88, 90' that are spaced apart on opposite sides of a

center tangent - line. The orifices in each row have a di aneter of
20 mils (.0MP9798M3 and are spaced . 032 inch FFUSPRE spaci ng
of the orifices in the top rowis of fset fromthe spacing of the
orifices in the bottomrow by .016 inch. FH25- strip contains 62.5
orifices per inch. 20 FIG 7D shows an orifice strip
having two rows 92, 94 of orifices 92', 94' orifices 92',94" that

are spaced apart oif 0ppHdsiructursl componént of gugthes praduetuctt as 2 sanitary napkinne. The

orifices in each r(ﬁ#o%)’eediﬁpegio?%hﬁ& d&fssi%?(ﬂtyﬁlsﬁ (.025 inch), and

are spaced .038 inch apart.” The spacing e’orifices inthe top rowis
of fSet fromthe spacing of ReéferrimgitdFIGS. 20hand 21, khere is showna kanitafyl@apkinch. The
25 strip con

i .6 _orjfic lsah NGO, . .
FI G. 7E shows an o .f'ﬁ%@%’f‘??‘b“"s@@%ﬁ‘?’gé#85“’8%4??%&?’%&@%@“‘"’
wat er each havi ng impermheable\bairier famdd4cnd aToseginiteriaD136 Whith Aty tRra@p Si zed
holes in film The ifices ch ve a diangter of 0.025 inches, and are
spaced. 0. 083 inche%‘f) %H‘FF‘BF-“?@‘-“&@E ‘!‘VWP‘F-%‘@!M‘%E@%P& shown in
FI G WO 97/ ¥4l has the structure shown and described herein. Barrier film 134,
PCT/ US96/ 13795 - 19

7E is suitable forVhigh fX SOMPTise, £18- o iR fim ctrolyethyleng ccoracts dhe loWsTent | on,
use of ors&ﬁe@oﬁﬁém&t%uﬁdﬂlmnaMMiﬂ@ the Bngltidisal Riges 6Nt | Y
Wi

preferred for use I n conbination h one_or nore orifice strips
havi ng rel at}Qel y $gabsorkspt gqre.c Covering material 136 has a length somewhat longer

than the length of the absorbent core and is wrapped around the absorbent
core and barrier film as shown in FIG. 21. The longitudinal edges of the
cover material are overlapped and sealed together on the lower surface of the
napkin in the usual manner. In the embodiment illustrated, the cover

15 material is sealed to itself at the ends 138, 140 of the sanitary napkin. As
illustrated in FIG. 21, sanitary napkin 130 has a layer of adhesive 142 for
adhering the napkin to the undergarment of the user. Adhesive 142 is
protected prior to use by a removable release strip 144,

20 EXAMPLE 1
In one embodiment of the apertured film in accordance with the

invention, the starting material is an embossed film supplied by Exxon
Chemical under the designation EMB-631, and having a thickness of 0.95
mils. ‘This filn is corona discharge treated on its male side. The film is

- 25 placed on the forming member shown in FIGS. 8-10 which is mounted on a
support drum as described in co-pending applications Serial Nos. 08/417,404
and 08/417,408 to Turi et al. with the corona-treated male side of the film
facing the forming member. Two manifolds for directing columnar streams
of water at the film were used-.'. The first, or upstream, manifold has the
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for formation of mcro-sized holes. 5 The smal |

orifices (see FIG 7A) preferably have a di aneter 10 mls.
The | arger ewdiomes (see FIGS. 7B-7E) preferably have amugp&g%sdi anet er
greater than 10 m | s. An apparatus for making
apertured films of the present i n#@ntion is described in detail in
co- pendi ng patent appli cat ion Serial No. 10 08/ 417, 404. The appar at us
for making the fllmof th resent i.n at n cont ai ns certain

addi ti onal feat ur <8t °Fﬁ%‘l :ﬁ éﬁ fsthe,drawings, i there agg two

di scussed above W&f@a&%@@gnﬁﬁom;fﬁb@ 9, €ich offife GHIRES HivingOf diafBrer'at er

delivered to the small orifices is generally greater than 500 psig,

preferably of O} Stinchesr 3be oxifices @15 spacg Adistancerof FiG3R dnchespenteptessur e
Ot et oy behife Eprovide b Rl 5% Ridshef By, rISOGRA dladeiteak 2" 500

psig, preferably on
In a preferréd entmahlﬁukhha,stbermfmpspnﬁgurangnm:pnem (%n@ﬁthtérawmgs of a

honeyconb type suppor gﬁh@ Eﬂt g W
several water jet Tifem Ilgg]smgledmc'go?r espo%{:ﬁng s“&i?l on sl ots arranged 20

interiorly of and Hsorifites arelspacad 0:030 dncheron a cemér-tb-eenteri basis.nfTaererice of t he
drum The form ng | S, an.enqra eve, . as shown i 8-10,
whi ch i s ¥nt ed o‘HPgbﬁPe %’gﬁgpi’t JHX?P#‘FE’@P%‘BW%‘;F#&FS are
mount ed wi thin t hesugp ltaalawq:résheyoawsi»sigwmhupirwmahlfblheanﬁmrpwsairewm fol ds

| ocat ed outsrdethe drurn ach ter t n on cont a a I'1ic strlp
25 hailng a 00pasite ﬁg’r ftPﬁé Hrifice
size remains peedﬁpmﬁ&tpefhﬁxﬁﬂﬁhwﬂé sxtdaanpie&supem&heﬁﬂlﬁxame bet ween
the orifice strip and surface of the engraved sleeve is

preferably bet weenmmu;‘)éot“&h&s of weater. e film is dewatered yithithg appacapus sPOWR sy j zed
by punping i heat fcrmgluting TdediSE it shown in FIGUR! Follswing s ¢ hr ough

the series of ori férgr?nsg, Ithr;. fel?la%e 21rd|e olft(l:xg ﬁ?m is Elss-E:oaltje% “(r:xihegals 896 solution of

15 Tween-20 in water to a solution add-on of 0.25 mg/in®. Subsequent rolling
of the film effects transfer of the surfactant solution from the female side to
the corona-treated male side. After the surfactant solution ultimately dries,
the film has a bulk surfactant add-on (including all surfaces of the film) of
0.12 mg/in®. The resulting apertured film has an air permeability of

20 approximately 325 cubic feet per minute per square foot (cfin/ft?) at a
pressure differential (AP) of 0.5 inches of water. The film has a measured
open area of 6.24% and, an average ECD of 10-11 mils. ECD (Equivalent
Circular Diameter) is a.calculated aperture diameter that is based on a

_ measurement of the area of the apefturé. The area is measured using the
25  disclosed hardware and software for measuring EHD in co-pending patent

application Serial No. 08/417,404. The formula for ECD is ECD = i;étf

where A is the measured area of an aperture. There is an average of 500
apertures per square inch. The bulk thickness is 14.5 mils.
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subst anti al wo webaadnar water jets. The energy of the col RFFHESPEREY wat er
jets I npinging on the filmcauses the filmto contour toward the
surface of the engraved sl eeve th&feby causing the filmto stretch
and rupture into a multiplicity of irregular size holes. The
pressure and tenperature of the 5 wat er supplied to each manifold
may be separately regul at edfheqharagteristics of the orifice stripg psedein diesexpetiments

fol | ows: : | .(yards/mn): 50-200
Wat er Tenper at ure:deaqg?r%ﬁlrw_ara%@%%ﬁﬁ% Maxi mum Nunber
of Manifolds Used: 3 10 Di stance between Manifold Strip

and Surface of Sleeve: 0.50"- - N
Low Pressure Mni fol d: Tabie 1. Listics nifolds: 1

Oifice Size_Rang Lncnp . ssure

U O0T25. 1.0 030 ) PT
(psig): 150 [serr] oRrinice I:’ggﬁ Bg}“g;fﬁk;;" @ﬁﬂ"gﬁmﬁ ﬁil’ﬁrmb‘iéoiﬁmlons
Ol
50

per mnute per indh @ o Orifice Strip (center-to-center, i) § | [Of
Suction Sl ot Vacuym{iTc
a

T T O. 0 [T} 2.0 (=I7T 1012
kPa) 20 00055 dh pPredsire ni f o0
Nunber of Manifol ds: gvaxj nagmool 2 2 0.015 Oifisze SiZge

Range (i nch)lzO 0. OLtho 00d1s

2 0.022 90.9
d 0.020 2 0.032 62.5
e 0.025 2 0.038 52.6
f ©0.025 1 0.083 12
15 rimentation With Batch Formatiop Of Filmns

The batch film aperturing apparatus used in the experiments
reported in Table 2 below was similar to that shown in FIG. 3 of the
drawings. However, only one water manifold 42 was used, and only one of
the available vacuum slots was used. Each of the orifice strips labeled "b"

20 through "f* in Table 1 was in turn mounted in the single water jet manifold
and used to make one or more apertured films as shown in Table 2. The
starting film and forming member were the same as those used in Example 1.
A piece of starting film was mounted to the outer surface of the
. forming member by a series of pins projecting from the forming member.
25 . The honeycomb support drum was rotated so that the mounted film was out

of line with the single orifice strip. Vacuum was applied to the inside of the
honeycomb support drum. Heated, pressurized water was supplied to the
manifold. The honeycomb support drum motor was rotated to pass the
starting film once under the orifice strip. The resultant film was removed
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Pressure (psig): 1,150 350 Water Flow. 0.9 0.22
gal l ons per mnute per inch of orifice 25 wg,,ggi p
Suction Sl otwyamesamm (i nch of Hg): 5 3 (-17 10.2 kPa) FCTUS

Mani f ol d Usage Sequence: The pressurized water jet
mani fol ds and their associated orifice -28- strips can be arranged in
a variety of sequences relative to the direction of WO 97/ 09013

PCT/ US96/ 13795 - 21 -

conti nuous travel {bmthe forining wembérand airrdriedn Prodess: doaditions used symake e
sequences may be u r ' . 1. Low
Pressure, Hi gh Pr eg‘g%r%"% lﬁ??é’s&l&n?ﬁfnbsrogaud&aresBpwnm'E%b\}\?%,P%lgsure Hi gh )
Pressure, Hi gh Pressure 5 _ 3. Hi gh Pressure, Low

Pressure Low Pr essure, High
Pressure . wressure, Low
Pressure . RefErT Iy tOo FIgS— 8- 10, tie_formmg—Tenber
i h 5 di i ongl r i lurdli falfny
is a three i mensi onpl surface having 4 plurdlity Vot \
extendi ng support Elements 1D waer { Rakr [1 S€ frdmgihe {bggg |of b orrfing or
backi ng nmenber. Thise €] eximen| Bressure | Temp. | a¥atuwumti}S @t i| ahded/ |Si NEHA+t O |t he
correspondi ng el enpixg i Bl psesd i h (- | -Waer) | ®igindi (BY* dat enfmildppl ijcat i on
Serial No. 086417,404. | » s0 | 160 60 150 | 36 10.7
2 b 550 160 60 150 6.5 10.3
3 b 1000 160 60 150 8.5 7.7
4 c 200 160 60 150 29 117
5 ¢ 400 160 60 150 8.7 16.3
15 6 ¢ 550 160 60 150 1.7 14.3
7 ¢ 850 160 60 150 11.5 8.7
8 d 160 {. 160 60 150 1.5 11.1
9 d 250 160 60 150 8.1 171
10 d 350 160 60 150 9.4 147
20 11 d 550 160 60 150 13.2 13.7
12 e 150 160 60 150 2.0 10.1
13 e 240 160 60 150 74 14.9
14 e 375 | 160 60 150 12.8 17.2
42 f 150 160 60 150 35 3o
25 14b f 200 160 60 150 57 12.8 (1)
14c £ 250 160 50 150 6.0 11.5 (1)
vacuum V. 15 Imnches of water below atmospheric
pressure.
**  Open Area and EHD were measured according to the
30 method disclosed in co-pending application Serial No.
08/744,744, which is incorporated herein by reference.
(1) = ECD
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FIG 8 is an expl oded perspective view of starting film 100

supported on backi ng nenber 102. The starting film may gg 46%‘

.enbossed owamestbssed. Alternatively, a portion 104 o LR ng f| | m 100
conpri ses enbossnents 106, and unenbossed regi ons 108 as shown in the

upper portion of FIG 8. -29- Backi ng nember 102
conpri ses a base portion 110 havi ng an upper surface 110a and a
| ower surface 110b. Backing nmenmber 102 further 20 conprises a

plurality of apertures 11Xhedatinlicatsthg fellpwipgendscikness of base
110 from upper surface 11@a tomkﬁwg%rﬁﬁ@%gbmﬁ%ﬁ&%&aﬁn

hereinafter, apertures 112 are provided to allow for renoval "of water

dur’i ng t he manuf act ur SiVesf sizgiBereases @pen 3pa. accordl ng to the

i nvention. Backing e d%@

radi al | y- ext endi ng support el enent s‘ﬂgém% Ztég ese S ppor% eﬁoerrents
conprise a Base 116 coi nci di nggiwen fluid ipeessirane of upper surface

110a of portion 110 and a I .Sl (best
seen in FIGS. 9 and 10). gﬁ‘%emﬁgﬁlgggﬁgn%‘g&e 'adégg %‘{]ﬁ %‘é?‘ffslgfom

base 116 to neet fetming hpemirespthe weighoperrarelgef the Hlm Suewed teitooe®d? 114 are
aiigned i n paral | el 3 wiRAGEs £ O bid kb whiohBeP U5 202" Wil 'Y MY T
PCT/ US96/ 13795  0.025 inch dlamcter onﬁce strips spaced at 0.038 inch, 0.050 inch, 096222 -

el ther Pargpl el (% RAIPHAMGA IS wete ool ofliirss drchll§ shiges ©f the

backi ng
13.1% to0 12.0, 11.2, and 10.1% respectively.

Experi ion With Conti rmatio Fi
Additional embodiments of the film were made using the

15 starting film, forming member and general procedure of Example 1. The
characteristics of the strips are described in Table 1 above. All of the runs
were made using water at 160° F., with the corona treated male side of the
starting film facing away from the forming member. The number of strips

| used, and their characteristics and operating conditions are shown in the
20 following table:
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menber. As shown in FIGS. 8 and 9, these support elenments 114, when

viewed in plan, are generally sinusoidal-like or wavy in_confi %H At lon. It
wil | wo dmestnder st ood that the support el enents nasF'rS‘é% ovided in
other 5 configurations, e.g., straight-line, zig-zag and the like. A
det ai | ed description of the form3fg nenber is disclosed in

co- pendi ng pat ent application Serial No. 08/417, 404.

Referring to FIGS. 11A-D, the progression of the draw ng of t he

starting film124 to formapertures in accordance with the teachings of 10
the present invention are sfgyy : | : starting film

“*fG 11B, the

124 is initially laid on tHe KITg NMEMDEr . Rel erriT
film 12§ dgetorms [ n_tesponse fo . s%ﬁ I Jatpan. QL. ol iimar j ets
of water and is - ira%.'éﬁ—e"?:&.'@, ,ngfghcu?id{mm Ty énd partHal | y

into the space befween . supporf elenents. Referriing to Fl&ke 41C,
as the film#$24 i ¢ drawn, i|tOrifipg | Pressure |, Qg Preysprn rePrificRd f Bysprenhy Spesd H| G
11D, as the filmi Experiment & | Srip AR, RS Strip 1D o e P @), m"mﬂegi ns

to break apart and form hol es d124. Wi sf proceps is furlhem

described in co-pgndi patient, apgpr (&at{on. Seyl Nq. 037 417, 404

wherein the fornma Lenqgf J.fr'lcrgb“'eggsu'rc?;n ¢ 9& Ai-+0 ﬁ-t-r—t-p-s o
fibrils, of Wi | minatder ijal 150i s{ descrj bd@0 20 a 1000 120

Due to the vgrticgl elgnmentjs qn tlhegfpor i ng nerber, jthe fill m 120 | of
t he present I nventH-er—+s CApalralct., (I e s o) verr—st 91‘[; ~rratrt

di mensional ity 19 i tie 4-di%%ctioh rpl 3%Pvea to the orjginaf®

t hi ckness of the precupsor a grsunppegtufedrsi lin) A miedeatelyims jt

cones off the prodess——TTT SOTTE PriiroL._ar OCESJeS..expansion in
the z-direction mjst—tB acdomd sina—&ep#mﬁse qt)';’ LIENeS °2§°Ustep
(see for exanple, |U S.2Pat gnt aNo.{ 410609{ 518) . Anlsmxplanded 120

topsheet |injsts tHe caoptact] befwgen,thefwegrel agd the abdorpent [Tgyer| and
o 1 : .
t hus enhances the dryHess—in -Pr-odutt-s l?hat Fhe Bo+-art f%/

In the filnms, absorbent produgltg and net hods di scl osed herein,
the holes in the fil mincl uifelldwinhg aimideying, hid Blmsawate kiss-geatard withtlalol es, or

ey aqueous solution of Tween 20 surfactant at a concentration of 48.8% on the
corona-treated male side to produce a bulk surfactant add-on of 0.12 mg/in®
20 of film as described hereinabove in connection with Example 1.

The aper'nired films produced in these experiments were
evaluated for air permeability, aperture size, open area, strikethrough and
bending length (a measure of film stiffness). Tests were run according to the
folliowing methods well known in the art. Air permeability was tested

25 according to ASTM D737. Film aperture size and open area were
determined and used to calculate Equivalent Circular Diameter (ECD).
Strikethrough is the time required for 5 cc of a test fluid to be absorbed
through the film supported on ground fluff wood pulp. The test fluid is a
mixture of 75% by weight of defibrinated bovine blood and 25% by weight

30 of a 10% by weight aqueous solution of polyvinylpyrrolidone (GAF Povidone
K-90). Bending length in the machine direction (MD) and cross direction
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include | arggosbssexd holes only. It is believed that thePFUFLP8Pes are

f or med primarily fromthe drawng of filmmaterial in response to
application of columar jets of wgter comng fromthe smaller
orifices of the orifice strip di scussed above. It is believed that
the large sized holes, also formed from5 the drawing of film

material, are for{@D) were mrasured accordpo STM D138 Theproperties of the film of t he
columar jets of water.coming fromthe |ar i rat her than the
snmal l er orifices, 8%“%3‘69‘1“%? r’s‘?‘rﬁ%‘?’g 1;38 ﬁﬂgt{fzj

The resul ting apertured filmhas a conbination of |arge sized

hol es or apertures haying averae EHD S of from abput 7 nls t about 30 10
mls, and small sizedtaRset+RBRN , ez

m cro-si zed trotes—travrmg—average J__HD' s—of—fromabout—t—nr+—to0

about 7 mil$ Such apertured filns{have an ) Bﬁ'ﬂ&ﬂéﬁm n t he rjange
of fromabout 3 % to about Experiment# 1305 |t [haSIMERFT@ALS ith H.08P)ng

orifice strips having orificeswhose di anmet er ge from abgut 10
to 25 nils resultl- slsf-nn of—15 apgrtu?ggggﬁ o the fil

havi ng an aver age|l EHD of aboutl6/ mls to abqut 17 222.00m | s. The
fibrils surroundifrg—and dertmi TNe NTCcro-fores and tne_rarge
sized holes are described in detail in co-pdnding Daterﬂ‘lG plication Serial
No. 10 08/ 4417, 404 The flgbrl |'s have Iengt hs rangllrgg gbrom about 0 005
i nch (0 013 LII’ to—abotut—005—+tnchit6—12F bIT’ Whmm from
about 0.001 inch RO (0.083 cn) to abodt 0.035 i ndM3®3. 089 cm): and
t hi cknesses rangi hg from 50 about 0. 04025 1 nch (0179% cm to abolut
0. 002 inch (0. 005}kcH -

21 170.67

22 214.33

15 23 212.67

The data in Table 4 show that the combination of large

diameter and small diameter orifices (experiments 16,17, 22 and 23)
produces a more permeable, open film than films made with small diameter

20 orifices alone (experiments 18-21). It is believed that the use of large
diameter orifices, albeit used at iower water pressure, is the primary cause
for the creation of large holes. Further, it is believed that the use of smaller
diameter orifices is the primary cause for the creation of the smaller micro-
holes.

25
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Phot ographs in FIGS. 12-18 show the conbination of m cro-holes and | arge

si zed holes of an apertured film The conbi nation
of large sizggofesgs and micro-holes of the 25 di NRERYSIHETH scussed
above yield an inprovenent in the clean and dry properties of the
filmwhen used as a topsheet for a sanitaryspnapkin. The resul ting

open area is in the range of 3 to 13% In the prior art film having
m cro-hol es only (see co-pending application Serial No. 08/417,404), when 5
m | dianeter columar jets of water are used, the resulting apertured film
has 30 WD 97/ 09013 . . .

PCT/ US96/ 13795 Table tinuous erties - ize e

m cro- hol es wi th ap—eve+rage—fHB—0f—3—
3 % The increased] aperture di Zveragd pen arealin an apertured film
| arge sized hol es | n conbi nat|i Bquivelenh | i 8@ holes in acgordance withithe
i nvention prdvides|an inprovgd Cieonlir e size and oMNnQfrea o0 as
to 5 strike| an advant gg®jametiral} aDedatidna) §iper Aveag Appmueads@aret

rapi dly accept a | Experiment¥dw dhilsfengt r (mils)f | pass
t hrough to the napKin s 1 a‘tt%so mask
the stain on the ambgji_ggd 18- SUNer g _pergeption
of cleanliness. Th t i abslor bgigh Odl503§ of the gysesent
i nventi on nade wit tre apel tHor-ed—f+ T esert—ito rrventt on
have much i np® oved|cl eal and |dry7#8op 5.34 715

18 4.65 2.31 1125

19 4.53 2.48 1283

20 4.00 2.38 1635

21 4.16 2.48 2.53 1519

15 22 6.49 5.59 4.15 806
23 6.88 6.18 4.88 856

The data in Table 5 show that the combination of large
diameter and small diameter orifices (experiments 16, 17, 22, and 23)

20 produce a film with larger aperture size and increased open area than films
made with small diameter orifices alone (experiments 18-21).

FIGS. 22, 23 and 24 are graphs that show the apertre size
distribution of films produced in these experiments with a 5 mil diameter
orifice strip (Experiment No. 20), a 20 mil diameter orifice strip (Experiment

25 No. 15), and the combination of a 20 mil orifice strip followed by a 5 mil
orifice strip (Experiment No. 16), respectively (see Table 3 above). As seen
from these graphs, the apertured films produced with orifice strips of
different diameters have aperture sizes that reflect the effects of various of
the individual orifice diameters. The film (Experiment No. 20) produced

30 with only a 5 mil orifice strip has apertures most of which have a diameter

‘SUBSTITUTE SHEET (RULE 26)



In a preferred enbodi nent of the invention, the starting filmis
apertured by large dianeter, |ow pressure columar water jets and snall

di anet er, hivgherpe@assure col utmar water jets. This conbi rBEYSROB™S) ets at
bot h hi gh and | ow pressure produces | arger apertures and greater
open area than 15 films made with snatB3di aneter high pressure jets
alone. Filns nade by this enbodi nent al so appear softer to the
user than films nade only with | arge di aneter, |ow pressure jets.

FIG 19 is a bl ockndirdé§rmils @Hew22}g ThedilmcEasperiment Nps 15)produeed by a 20
f duci-ng.: . . t ] tion.
process for OGNSRl MAREMAG bkl O kG GRRERD, WS

first epint ocess I's to posi

strétchabl e fil m péak concentrationstan epproxitnately ¢ mils aydrarappriximdtely 20 mis backi ng
or support nenber Th ort

B0 ) . S er with the

stretchabl e film @ [ér?i iThe fim (Experimgnt ‘Priu’&gpm““%rg“‘w‘@%@wé’fﬂ5ui d
ej ecting nozgl es @BDyrifide stripendd 20 Milrdeifict bteiipthak 8 disBitRion dNperture wat er
is transported away fromthe su rt menber, preferably using a 25
vacuum (Box 3). Tﬁ?‘%@%’%”d’é“-‘%&g&%“@ﬁét"i‘_ ‘gﬂ_@%aﬂ‘ﬂbﬁeﬂg&tfor this
purpose (Box 4). ThfceffatimlorhBRs ¥l dikrfdler dfl 200und 25 HHRY ﬁ@?@q.he support
menber (Box 5). Residual water is renoved fromthe apertured film e.g.,
by applying a st r dhgscothresigraphp indicats thatshe 3 ymil arificesereatn micro-helegt applied to
the apenq fthels We(FB0H GiificebtPeatP R et 5itch Hdids Brintari ! ed up
to await use as 97/ 09013 o gt s 9hd ik
PCT/ US96/ 13165 a combination of 5 mil orifices and 20 mil orifices creates a combinatiow of

micro-holes and large sized holes. Comparable data is shown in FIG. 25

which shows aperture size distribution in a sample of apertured film having

micro-holes and large-sized holes in accordance with the invention that was

made on 2 commercial production line.

15

Table 6. Continuous Apertured Film Properties - Strikethrough Time
Experiment # Strikethrough Time (sec)

15 16.3

16 17.6

20 17 13.5

18 28.8

19 25.6

20 20.2

21 22,9

25 22 15.8

23 17.10

The data in Table 6 show that either large diameter orifices
alone, or the combination of large diameter and small diameter orifices
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Is or as a structural conponent of another product such as a sanitary

napki n, di sposabl e di aper or wound dressing (Bo é

Referring twobt#s®z 20 and 21, there is shown a sanit aryPREHRISHITS 130
conprising an absorbent core 132 of wood pulp fibers, a thin, fluid- 5

| npermeabl e barrier film 134 and a coveri4gfmaterial 136 whi ch may be any
of the apertured filns of the invention. Preferably, the covering film
material has the structure shown and described herein. Barrier film 134,

whi ch may conpr i stexpesiments 13, 46i 17,722 and 3B) prodyestaHlmewith fasten swikethraugle | ower

o 10 " the absaPbiE Skttt M Sabbey sl BT 02T

| onger t2Bn the | ength of the absorbent core and is wapped around
t he absor bent core and barrier filmas shown in FIG 21. The

| ongi t udi nal edges of the cover naterlal are overlapped and seal ed
t oget her on 4 he | ower TaH o £ . St
In the enbodi ment _illustrated the cover LS seal ed to

itself at the end's'%m;,éﬁ of thﬂ)ﬁﬂdlﬁémﬁ?ﬂﬁf @,Benﬂm&lfn&‘}lﬁml

.l lustrated in FI 2t Et-tary—Rapk-—t30—RaSs—a—iay-er—ei—aehes 2 for
adhering the napkjn to e undeggarment 23f8 t he uselj. Adhesivé 142 is

protected prior tp use tig a renpvable r ﬁﬁ- strip 144.
]

EXAMPLE 1 lh-gne Hmin
accordance with the 17 I pvention22the startijng materig8 is an
enbossed fil m supptted EXXO Chermcatjurder —the—destgratTon
EMB- 631, an#0 havihg a tﬂgkness of 0.95 27 fils. Thi$3Filmis cporona
di scharge treatedjon itggnale sfjde. Thesgigmis 2% plsaged on th
form ng nenber shm—i-ﬁ—-g-l-es——a ' & sHppor t

drum as described]in colﬁendi ng{ appl i cat 26ns Serial] Nos. 08M45.7, 404

and 08/417, 408 tof Turl al. wth the ré)na-treatea mal e éje of thejfilm
facing the formn w@f_@.r_dl_uec.t ; J-ag_a;gJ-u.gba.z_su.ea.me

of water at the f{I mwer2 used.| The fir3,5or upstrfjeam nmanis®l d has the

15 p<] 27.30 8.0
comparable
commercial product 21.8 14.8

The data indicate that the MD bending length of the films of

20 experiments 15-23 is comparable to those of other commercial sanitary
napkin plastic covers, and that the CD bending length of the films is lower
than comparable commercial films. Hence, stiffness and expected comfort of
the films of the present invention are expected to be comparable or superior
to that of other commercial apertured films.

25 Results of additional experimentation are shown in FIG. 26, In
these experiments, the spacing of the orifices was varied to determine the
effect on film open area. Two water jet manifolds were used in these
experiments. The fixst, or upstream, manifold had one orifice strip with two
rows of orifices on respective sides of the longitdinal center line of the strip,
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orifice confwagmedis on shown in FIG 7D of the draw ngs, BCTS¥/BRare are two
of fset rows 92, 94 of orifices 92', 94', each of the orifices having a

di anet er of 0.025 inches. The orif3fces are spaced a distance of
0. 038 inches center-to- center to provide a total of 52.6 holes
per inch. The second, or downstream 5 mani fol d has the orifice

configuration showhe two fewg.of Brifices being offsetvas shewn in FIGS. 7B-7D, ie., thé here is a

single row of orifjges..each_hayi Laneter of 0 005 inches.

The orifices are soﬁgte %ﬁpﬁ%@%w@e@m@@qmsw%gﬁfg_e There is
a tot al opifickd) Allokificesihad aamessr of 0CORS MéH. €Thd@ief fp-centeg NPEr at ur e
of 165[err]F is ) supplied at. a pressure of, 165 psig to the first
mani fol d, and at épﬁ‘%%mmgg“ig"mhe WS, Was,varigd ahes ofahlerd-f ol d.
The filmis gassed under thﬁcfﬁéﬂnﬁ%ﬁ%ﬁkn’m,.manifold&d%@%ﬁﬁ@éstﬂg@iﬁueet per

m nute. The suction pressure inside the drumis . mnus 50 inches
of water. The fil ri insleeam pborifices fhersin. Thepriticeseach had @ diameter 0f 0.005 i n FI G

4 and is dried wt; gé?@;yﬁo h'a dehfer- |

drying, the femal elhcsl%gg‘g?e)t e fi'[én??iseﬂl?ihsqs;coat e nv%?%&g%@é%a%ol ution of

15 Tween- 20 suppligdite thetfigstamanifold:at A0 asig- IWNator was supplieg/to thecseednd

Subsequent rollin : o 1 i t f t rfactant
Unanifold at 1000 9{1%. Rfe Eirh @a?él%&ﬁ&tt Sold/aas | Ple Jrirlgxrxﬁﬁ‘

solution fromthe [ ] e corona-treate e side.
After the suff act awas Gbinches svatery TherfallowjngiTabde 8 indicates the open laceaf iymbenas a

bul k surfactant adg- ' i .Qf [ake f
0.12 ng/inferr]. ﬁgﬁ%etérhﬁélr%, ggﬂdﬁr%%‘g@%‘ﬁgé%‘%r a |dl ity of 20

approxi mately 325 filmsi c feet per minute per square foot (cfmft[err]) at a

Table 8
15 : Equivalent
Circular
Film Large Orifice* Number of Diameter, Air
Number | Spacing, inch | Open Area, % Apermures inch Permeabifity

24 0.038 13.1 914 0.0099 505
20 25 0.050 12.0 1136 0.0085 476
26 0.062 112 1151 0.0081 465
27 0.075 10.1 1299 0.0072 435

* Two rows of 25 mil diameter orifices.

25 _ Air permeability was measured per ASTM D737; results are
reported in Table 8 in cubic fees per minute per square foot of film. The air
permeabilities of film apertured at 150 psig and 150 ft/min. were 310 cfm/sf
for the 25-mil diameter orifice strip (only) (0.038 inch spacing) control,
which decreased nearly linearly to 245 cfm/sf for the 0.075 inch spacing.

30 When the 5-mil diameter orifice strip was added, the air permeability
increased to 505 cfm/sf for the control spacing. There was a nearly linear
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pressure differential ([err]P) of 05 inches of water. The film has a

nmeasur ed open area of 6.24% andan average ECD of 10-11 mls. ECD
( Equi val ent wo 97/09013 Circular D ameter) is a calcul at ec?‘a‘ﬁ@’f’ﬁ?é di anet er
that is based on a measurenent of the area of the aperture. The
area is neasured using the 25 . di scleeed hardware and software for
measuring EHD i n co-pendi ng patent application Serial No.

08/ 417, 404. The fornmula for ECDis ECD = [err], where Ais the

measured area of decrqxemmrspacif@wevdlue mr435\cﬁnlaga M07%imches. At 150
S??Btggrlgs Per S AU in | nt?xe cox;ar xgau%lﬁloli’ dtlehfatgglén Tateter, 2§ﬁ1ﬂ5d15nmleter control strip VO

PCT/ US96/ 13795  with the 5-m1! strip ]Provxdcs about 195 cfm/sf beyond the measured & -
The characteristics of e or| mgs useq, I n, the experinents
descri bed bel ow aPEmeqbt alone.”The above data indicates thatas  Tap)| e

1. Characterysti Cpd m%wdpsmma&s fefvr Jarge-sized Bolck nfprofiidell & the NITDET

O Rows I nt ra- Row Spaci ng I ces trip
Si ze of Olfl@mmismmwflces Per Strip Per Inch
| D (i nches) Oifice Strip (center-to-center, in.) O Oifice
Strip
Wettability Of Non- ilm Wi t T

The following Table 9 shows the results of testing of Exxon
10 EMB-631 with the male side having been corona discharge treated. The
contact angle and surfactant distribution between the male and female sides,
after roli-up, were tested. The contact angle was also measured on the male
and female sides when there was no surfactant supplied 1o the film.

15 Table 9. Distilied Water Contact Angles And
t Di jon of Exxon E Films

EMB-631 With Male Corona Treatment

Male Surfactant Female Surfactamt
No Surfactant Treatment Treaument Treatment
20 Male | Femak Male Female Male Female
Contact Angle
aver. T2 102 1] 78 ] 76
std. dev. 6 7 0 11 ) 3
Surfactant
25 Distributiop ]
aver. 0.00P 0.000 0.869 0.249 - 0.775 0.429
std. dev. 0.107 0.089 0.093 0.040

The above data indicates that corona discharge treatment
30 reduces the contact angle of the film. The above data further indicates that
the application of surfactant to ejther the corona treated or non-corona treated
side, followed by a roll-up of the film results in a distribution of surfactant
wherein over 65% of the surfactant ends up on the corona treated side.
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a 0. 005 1 0. 020 50

b 0. 010 2 0. 015 133 10

c 0. O} 97/09013 2 0. 022 PCT/USISHZTIS

d 0. 020 2 0. 032 62.5

e 0. 025 2 03938 52.6

f- 0. 025 1 0. 083 12 15
Experinmentation Wth Batch Formation O Fil ns The

bat ch fil m aper t uFuftierathealaat shows dad the applicatiax ptsurfaamit Sowers substantidlgpor t ed
in Table 2 below was simlar to,that shown in ElG of the

dr awi ngs. Fbmever%cﬁ?ﬂ?ctoﬁ?gfe\/%@? DoRfPeRt He%?v&aﬁi@a{matﬂacmgs%g of
the "avai | abl e vacgdihesdopbria tréated sidecto zBRX Mt & belibved Widt teqRadibritiip el abel ed "b"
20 through "f" in Table 1 was in turn pounted in the single water jet

mani f ol d coniad %WW‘H&E%W #pele, 5 sudstandially Jpwer on theLorashown i n

Tabl e 2. Thes ted siak Bf the Film| e4cABIBAL of d5HALIO HyRFODiici me as
those used in Exartrrpelae i : A" pi e?iem%félg?%{rht@iﬂzg film

was mounted to t h@@ﬂézﬁiﬁmeﬁ"&fw the film. Further, the loweringrpbthepy a
Support dr um wat SOt A o M ke oYX A FRPREA to Ehemnually ifivER"CY P
with the single orndydirection flow gleog the top andibgstomessrfacestofi thei filwi. dis of t he
mani fol d. he nondiuaR mifal &b 2 St Sl LBL of B8 ietled i ifer "
starting fillfh oncaheahdesbentivore; impiayed spreading dfiflnidsdn dhiet xaand ¥ direntiomds r enoved
expected to enhance the z-direction flow of fluids to the absorbent core that is
adjacent the lower surface of the film.
Top surface contact angle, bottom surface contact angle, film
aperture pattern, and embossing pattern can be combined in various ways to
15 yield the desired fluid distribution properties. Employing a cupped fermale
emboss pattern on the body facing side of the film, a top surface
film/air/synthetic menstrual fluid contact angle less than or equal to 70°, and
a bottom contact angle less than or equal to 40°, with bottom contact angle
less than or equal to top contact angle in an apertured film having micro-
20 holes and large-sized holes in accordance with the invention (and which has
the surfactant applied to the top female side and the film is rolled up to
transfer surfactant to the male corona treated side), results in a film with
limited fluid spreading in the non-apertured contiguous regions on the body
facing side (see FIGS. 29 and 30), yet with a z-directional wettability
25 differential or "hydrophilicity gradient", and excellent fluid wicking
properties on the absorbent core side of the apertured film. These factors
combine to deliver an absorbent article cover material that provides reduced

leakage occurrence, and excellent fluid penetration and clean/dry properties.
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WO 97/ 09013

PCT/ US96/ 13795 28
f.rom the forggegosnber and air dried. Process conditi onmﬂ‘-'t"?? make
films and the resultant filmproperties are shown in Table 2 bel ow.
Tabl e 2. Batch Film Aperturing Experinents-385

Mean Equi val ent

20

Hydraul i c Wat er Wat er Film

Open Di anetEhuis cover may be especially usefd infcombinatitmesith other ifermal Vacuunt

Speed Ar ea EHD) * * . L D. (psi)

Cort1m) " (i v sgroenticapipbnents desigged.to cahanc hirizonial picfige. )

b gSO 160 Théexample dischbéed immedidtefy above offers 4 Buid

2 : 1

3 b 1gggpneu'auoggetc (as measurgg %y Scc synﬂngr?ggnemml gmg strikethrough g ";’

g c 5 20@11135 lesﬂ-ﬁﬁthod descnﬁ&i in co-pendm% %Qaem appl?oaﬁon Serial No. i 613 ;Z, s
c :

6 c 55@8/417 4041,6§h1ch is unprq;@d over non-squqant-treamﬁl;ns by 14. 3

7 c Qs it4 a pulp absorb: ¢ 8.7

8 q 16%prox1ma 1§0 %, in eif 5 a.p p absor 1§¢8core conlt%'l.lcgon or a peal 111

9 d 25moss based]ghgorbent consgrmction. 150 8.1 17.1

10 d 350 16 - 9 14.7

11 q 550 1 68he follewmgggable 10 comg}%omeo r&snlts drop test 13 7

12 e 10 15measuring $@Qime needed #@ absorption of e drop of gyxt]hetic menstrual 10: 1

13 e 24Q . 14. 9

- c 28uid. 1n THRR 10, the CovROrefet? 1o apepmured fitm maferfht. All ofthe 143

covers contain micro-holes and large-sized holes. Covers 3 and 4 are made
in accordance with the preseat invention, but differ with respect to the
surface on which surfactant was initially applied. The test determines the

15 time elapsed for the absorption of fluid, with a lower time being preferable
and indicating greater absorption capacity.

Table 10. Effects Of Corona Orientation,

si Surfactant jcation On Cover Pe e
20
Drop Test {sec)
Cover On Peat
Moss Based
Surfactant Suspended Absorbent Core
25 Cover # Corona Position Application Cover (oo tilt)
1 top top >60 >60
2 top bottom >60 >60
3 bottom top 11 39
4 bottom ‘bottom 2 1
30 5 top - nome >60 >60
6 bottom none >60 >60

-8
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14a f 150 160 60 150 3.5 13.0 (1)

25 14b f 200 160 60 150 5.7
12.8 (1) WO 9709013 14c f 250 160 PCB/US96/13795 150
6.0 11.5 (1) * vacuum val ue i s inches
of water bel ow atnospheric -39 - pressure.

** Open Area and EHD were neasured according to the 30

met hod di scl osed in co-pending application Serial No.
08/ 744, 744, which is incor pdsaterifrom tei reditid boRIHBA Gnes for covers 3 and 4

1) = ECD VA .
I(D C2I'/ US96/ 13795 VO 4b87d:ita confirms the advantages of applying surfactant to the bpgom,

The data indicate ¢drend tedtesunfzcd ofemdipertured film topsheet. [err]
Increasing the fluid pressure with an orifice strip of a

gi ven si ze increases open area. [err] I ncr easi ng
the orifice di aneter increases open area at a 5

given fluid pressure. Due to stretch of material
that occurs during the process of form ng apertures, the weight
per area of the filmis reduced to about O0.47 oz/sq.yd, which is

65% of the initial filmweight per unit area. Wen the
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7 e o T 72 2, .5

from wosbemd% to 12.0, 11.2, *and 1b. 1% respect i veAIGHUSI6NITIS
Experimentation Wth Continuous Formation O Film
Addi tional enbodiments of the filmwere npgg. using the 15 starting

film form ng nenber and general procedure of Exanple 1. The
characteristics of the strips are described in Table 1 above. Al of the

runs WeFHAT IS CUATVEDRS-er at 160[err]F., with the corona treated
mal e side of the starting filmfacing away fromthe form ng
nmenber. The nunber of strips A method foy forginganppenaired fikm ome eri stics and
operating conditi OfsSic dﬂ?ﬂ%ﬁla&l rﬁﬁn : c;,gd i ng tabl e: WO
97/ 09013 | 1352 et ookt materal odrprtshig PCT/ US96/ 13795
- 30 - a)  provVidinga Sartigpfilm comprisingishich stetshabie i ng
gxlp)](? :’ Lgeg‘; fi #3 thermoplastic polymeric maﬁetia.pi’tﬂdf ﬂagﬁg% ';xhper#stgde a%'afk':wggr Strip #2
corona discharge treated side;

b) providing a backing member comprising localized
support regions for supporting said starting film, recessed zones into which
the film may be deformed by the application thereto of fluids, and means for

10 allowing said applied fluid to be transported away from said backing
member; ,

c) supporting said starting film on said backing member
with portions of the lower side of said film being in contact with the support
regions of said backing member and with the upper side of said film facing

15 away from said backing member;

d) directing a fluid in the form of columnar streams from at
least two sets of orifices against the upper side of said starting film in a zone
of contact, the orifices of the first set each having a diameter greater than ten
mils and the fiuid supplied thereto having a pressure less than 500 psig. to

20 cause the formation of large sized holes in said starting film, the orifices of
the second set each having a diameter less than or equal to ten mils and the
fluid supplied thereto having a pressure of at least 500 psig. to cause the
formation of micro-holes in said starting film, whereby a combination of
large sized and micro-holes are formed in said starting film;

25 ] moving said film from said contact zone;
) coating the upper side of said apertured film with a
surface active agent; and

g) winding said apertured film into a roll with sald lower
and upper sides being in surface-to-surface contact, whereby at least a portion

' SUBSTITUTE SHEET (RULE 26)



II5Ir ggsurSe Speed Exg)(ralr:c m“ﬁ"mjﬂjﬁmjmlll ((:Ssi ;Dr esgﬂ ?p I gi fice

(-psi) Striwobdeors(psi) (ft/mn) * PCT/US$6/13195 150
16

120 d 150 a 1000

120 ) 17 d 150 .431-. a 1000 a

1000 120 10 18 a 1000 120

19 a 1000 a 1000 120

20 a oBsaid surface adtive agent isGrénsferred fromothe upper sidé of the filth46

21 a 875 . a 875 a 875 150

22 a the deser side thegeof. 150 120 15
23 _ a - 1000 2. d The methckbé¥ claim 1 wherein said sl@@it} film is 120
Follow ng air drying, the filnms were kiss-coated with an aqueous

sol uti on of Tween mﬁmdrwaﬂha\@ta malg sileand afemala side- 48. 8% on the
corona-treategd male side t03PrOdmem%lé%yh&lﬁiﬂfi%Eﬁﬂltth@ﬂﬂv'epgidgt)f@wl.z

ng/inferr] 20 of filmas descri erei nabove I n connection wt

Exanpl e 1. starting film is the male sifrandthe nppes gideiof the fmod thecdfemale sideese
experinments were eyal u g b . gﬁg e size,
open area, strikethrough ang' ahﬁ%d?%deﬁ%‘l&%lgﬁ gﬁgt : élydrrlgas e of film

stiffness). Tests insiudes directing fividifrom said firss set of orifices against said syringtfilmds wel |
known in the art. A tﬁ*Y‘@ R cding to ASTM
D737. Film apertur‘g\éf'rg|n"£)§E'{%tzﬁ%bﬂ"lllh ﬁige@gﬁf&t%?mﬁccsa%@e&??n&g,?and used to

open area were
cal cul ate Eq@@val ent Circul & D Hireemethod &f3tkim 1 wherein the Sep okedatingsaih i s t he

time required for 5 cc of .a test. fluid to be absorbed . . through the
1 1'm sumpor ted on POl FyP PEtraed s pBue. B BERatF Refvg apeotjp « Wakel

m xture of 75% by \basegBblutién.defi bri nated bovi ne bl ood and 25% by wei ght 30
of a 10% by wei ght aqueous sol ution o ol yvi nyl pyrcolidone F Povi done
K-90). Bending length in the mc wge%gfgt%ﬁpgﬂe%euhﬁasﬁ% P28 on
is uniformly applied to the upper side of the aperwred film.
15 7. A method of forming an apertured film having improved

D

fluid distribution properties and comprising the steps of:
a) providing an embossed starting film having a corona
discharge treated male side and a female side;
b) supporting said embossed starting film on a three-
20 dimensional forming member with the corona discharge treated male side of
said film facing said forming member;
' ')  directing a fluid in the form of columnar jets against the
female side of said film with a force sufficient to form apertures in said film;
d)  drying said apertured film;
25 €) applying a surface active agent to the female side of said
apertured film; and
) winding said apertured film into a roll with said male
and female sides being in surface-to-surfacé contact, whereby at least a
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pCT/ U506/ 13795 TV LL | ——

{CD) were ”Wﬂfe&qs according to ASTM B1388. " The propertlmﬂ@ﬁﬁiﬁﬁé film
produced in continuous runs are shown in Tables 4-7 bel ow
Tabl e 4. Continuous Apertured FilmProperfygs - Air Pernmeability 5

Air Pernmeability Experinent # CFM SQFT
@0.5in. Herr]O[err]P) 15
139. 33 portion of said surface adfve agent is transferred from the female side of the 222. 00
17 246. 67 10 18
107. 00 film to the male side therep§, 143.%67
20 8. A tﬂ(?d'-)’oiﬁt‘z»mnngan errured film ha ved 21
170. 67 5 ® m having improved 57 ) 33
15 fluid distributhen prOPertxes and comprising the steps of: 212. 67
The data in fable 4 show thgt t ﬂ%nﬂﬂﬁ . . Lamnmet er
and snal | di §mat er orifices (exgervl S g %9%%&%‘%")1%““&3%&
and a female side;
b) corona discharge treating at least the male side of said
starting film;
) supporting said embossed starting film on a three-
10 dimensional forming member with the corona discharge treated male side of

said film facing said forming member;
d) directing a fluid in the form of columnar jets against the
female side of said film with a force sufficient to form apertures in said film;
e}  drying said apertured film;

15 f) applying a surface active agent to one side of said

apertured film; and

g winding said apertured film into a roll.

9. The method of claim 8 wherein said surface active agent
is applied directly on the male side of said apertured film.

20 10.  The method of claim 8 wherein said winding step
includes transferring at least a portion of said surface active agent to the
other side of saidapemired film. :

.11. The method of claim 8 wherein said surface active agent
is applxed by coating the female side of said apertured film.

25 12. The method of claim 11, including transferring at least a
portion of said surface af:ﬁve agent to the male side of said apertured film
when said apertured film is wound into a roil.

13.  The method of claim 12 wherein more than 50% of the
surface active agent is transferred to the male side of the apertured film.



produces a nore perneable, open fi IM'I“H&IM!l'ﬂU with small dianmeter 20
orifices alone (experinents 18-21) ' hat the use of |arge
di aneter or lv;d.p,g;ms al beit used at |ower water pressure, RCIUSPRINI mary

cause for the creation of large holes. Further, it is believed
that the use of snaller di aneter -ggi-fices is t he primary cause for
the creation of the smaller mcro- hol es. 25 WO 97/ 09013
PCT/ US96/ 13795 - 32 -

Tabl e 5. Continuous Aperturidgd FThewiethodef tlaim 8-whipei $did epebiurs’ idvheieOpen Ar ea

Aver age . Equi val ent ECD 5

Gircul ar St andd3rge sized holes. No. O

Di alrfet er Dey: ation Open ¥ ea'rhémmoaroﬁiaﬁﬂaaﬂ@rem said surface a&iVEQgéﬂient #
mils mils

(16. 4_6) ( 10. )125 applied go/&)tg gnale and female sxdfgqf said film. 16

g- Sé 88227 55 1  The method of%ihftn 13 Qherein greater than 0% of the

applied surface active agent is dlstrtbuted to said male side.

17.  The method of claim 15 wherein greater than 75% of the
applied surface active agent is distributed to said male side.

18. The method of claim 8 wherein said apertures include

10 large sized holes and micro-holes.

19.  The method of claim 8 wherein the step of coating said
apertured film is performed by applying the surface active agent in a water-
based solution.

20. The method of claim 8 wherein the surface active agent

15 is uniformly applied to the corona discharge treated side of the apertured
film. "

21. A method for forming an apertured film from a
stretchable thermoplastic polymeric material comprising:

a) providing a starting film comprising said stretchable

20 thermoplastic polymeric material and having an upper side and a lower
corona discharge treated side;

b) provxdmg a backmg member comprising localized
support reglons for suppornng said starting film, recessed zones into which

_ the film may be deformed by the application thereto of fluids, and means for
25 allowing said applied fluid to be transported away from said backing
member; :
' ¢)  supporting said starting film on said backing member
with portions of the lower side of said film being in contact with the support
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Bt 453 2 65 H!Illg;“ﬂﬂlllﬂlllllLIIII!I 1128
2.38

20 . 2.25 : 1635  pCTAUSIEN3TIS 21
4.16 v offows 2.53 1519 15 22

6. 49 5.59 ° 4.15 80§ _ 23

6. 88 6.18 4.88 85 The
data in Table 5 show that the conbination of |arge di anet er and

smal | diameter orifj ' 7 ) . . produce
afilmwth | arger "3%‘@‘?%é@?“%@@%?@a@é@da’&&gﬁgéﬁgﬁﬁgﬁif?"“‘

made with small di cavaycfromsaid baokingahember| experi ments 18-21). :
FIGS. 22, 23 and 24 are grapfs that showt.he rtur i ze '
distribution of films produc®d i ".M@V@%B&ﬁﬁimﬁofwmarﬁwfmm er
orifice strip (EXpeleasttid setdoof otffices daitist thie lupPéraite tof kai@ Etafting Hilitik b Zone
(Experinent 25 No. 15),..and ttgg conbination,of a 20 m| orifice
strip fol l owed by aofoptast, the'orifices of the first set haying g diameicr gregier thayden myls

respectively (see Tafle ﬁui_alaﬁpﬁﬁbdthﬁ&téﬁﬁﬁngapressurelesimw WeARES, the
apertured filnms produced with orlf%zg‘i strips.of di fTerent
di anet ers have aperhe f@rmapionof lasgssized hples in saidstarting. flmy thy orjfiges of the of

the individual orifieggndleRim Sdiarhbir febd Mah bX Bfifal RE! mPand’@e fiRfgoduced 30
wth only a 5 ml orifice strip has apertures nost of which have a dianeter
WO 97/ 09013 supplied thereto having a pressure of at least 500 psig. to cause the formation

PCT/ US95/ 1379% of micro-holes in said starting film, whereby a combination oﬂarﬁg‘ sized and
micro-holes are formed in said starting film;
€) moving said film from said contact zone; and
f) coating the both sides of said apertured film with a
surface active agent.

15 22. A method according to claim 21 wherein one side of
said apertured film is initially coated with said surface active agent, and said
apertured film is wound into a roll with said lower and upper sides being in
surface-to-surface contact, whereby at least a portion of said surface active
agent is transferred from one side of the film to the other side thereof,

20 23. A method according to claim 22 wherein the lower
corona discharge treawci side is initially coated with said surface active agent.

. 24. A method according to claim 22 wherein the upper side
of said film is initially coated with said surface active agent.
' 25. A method according to claim 21 wherein said starting

25 film is embossed 50 as tp have a male side and a female side.

26. The method of claim 14 wherein the step of coating said
the apertured film is perfofmed by applying the surface active agent in a
water-based solution. '
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under 10 mils (FIG 22). The fil nmnmm m Il m15) produced by a 20
ml| orifice strip only has a broa of aperture dianeters,

.With 9@3‘5 concentrations at apprOX| mately 9 m | BCTArSI6/ 3795

appr oxi mat &% mils (FIG 23). The film (Experinent No. 16)
produced by a conbination of a 5 5 |_ orifice strip and a 20 m |
orifice strip has a distribution of aperture dianeters that is
primarily concentrated under 12 mls, and has a slight

concentration of holes w tdy ’Iﬁe&lﬂd f I 24) .
These three graphs indi cate that dte O?F?ﬁ‘fgg%'g}reeg{ﬁeéﬁﬁgﬁo&ﬁm

primarily, that tisunif@mly epplied to ﬂssomedtsdxarwmedssnmamimxpdl mar i I Y,
and that 10 aﬁl&onbl nation of 5 ml orifices and 20 m | orifices creates
a conbi nation of m cro-hol es and | arge sized hol es. Conparabl e

data is shown in FIG 25 28. An abstibeitt préxiucscompeising! emabsorbeht sdrei bution in

a sanple of _apertured film m cro- ho and | arge-si zed
hol es in acCor darftmgj qpﬁ“t“ﬁ&%ﬂ%ﬁﬁ%ﬁ“% We&gﬁ“”"r?&ﬁ%a )
comer ci al - pr oducine®f shidiajor Surfaces, said apertured T avig af@iivardlp Bindper t ur ed

Film Properties - Strikethrough Experi nent #
Striket hlroough Ti n@ﬁ 1“%‘“L“WPP"S“e side facing inwargly toward said core,

16. 3 said apertured film beinkGformed from an embossed starting film of 17.6
ig stretchable themlmplasuc polymgrjc material, said starting film having a glvleg > 19

gi 6 10 thickness dimension and 4 $nale Szldc and a fema!e side, the inwardly facing 230- 2
15. 8 side of said apertured filmdeing corona d:scharge treated, both sides of said 17. 10

The data in Tabl eq, Gy dubfibuf th&keén, st Apertiréd Binthavig 4 pafefity of
aperwmres extending through the thickness dimension of said film, said
plurality of apertures including first and second groups of apertures, and the

15 apertares of said first group having a size greater than the size of the
apertures in said second group, the apertures of said first and second group
being defined by fibrils formed from said thermoplastic polymeric material.

29.  The absorbent product of claim 28 wherein said
apertured film has an overall thickness greater than the given thickness

20 dimension of said starting film.

30. An absorbent product according to claim 28 wherein
said inwardly facing side of said apertured film is the male side and has more
surfactant than said female side-of said apermred ﬁlm

31. An absorbent product comprising: an absorbent core

25 ha;ring oppositely facing major surfaces, an apertured film covering at least
one of said major surfaces, said apertured film having an outwardly facing
" body contacting side and an opposite side facing inwardly toward said core,
said apertured film being formed from an embossed starting film of
" streichable thermoplastic polymeric material having a male side and a female

T e sk puie 2



al one,

or the conbi nation of
WO 97/ 09013

PCT/ US96/ 137\3
(experinents

stri ket hrough

al one (experinents 18- 21) . 5
Apertured FilmPropertes - Film Stiffness

PCT/US98/A3795

égmﬂ!g 17, 22 and 23) produce a filmwth faster

o I 0 e oo

times than films madgegwi th smal | diameter orifices

Experi ment #

Bendi ng Length (myde, @I@f&ﬁﬂd'sﬂﬁ oF 8438 'aPerfut®d film being %xe outwardly facinkbody

22.8
26. 3

N
N
w

®UPono
oOooo1oTotw -

15

10

15

25

contacting side ané_tbp male side of said apertured fili being corona
discharge treate®amti the side facing inwargly tgévﬁrd said core, at least the
male si@® of said film having surfactant theregn, the apertures in said film
mwéymwmﬂmmmmmamﬁﬁ@mmmmm

23 32. An absorbent produgf/cofifprising: an absorbent core
hav corrpar &% ﬁr facing major surfaces, an apertured film covering at least
one of said major surfaces, said apertured film having an outwardly facing
body contacting side and an opposite side facing inwardly toward said core,
said apertured film being formed from a starting film of stretchable
thermoplastic polymeric material, said starting film having a given thickness
dimension, the inwardly facing side of said apertured film being corona
discharge treated, both sides of said film having surfactant thereon, said
apertured film having a plurality of apertures extending through the thickness
dimension of said film.

33.  The absorbent product of claim 32 wherein said
apertured film has an overall thickness greater than the given thickness
dimension of said starting film.

34. The absorbent product of claim 22, wherein said starting
film is embossed and has a male side and a female side, said male side being
inwardly facing.

35. An apermred film compnsmg an embossed starting film
of thermoplastic polymeric material havmg a corona treated side and a non-
corona treated side, sald' starting film having been coated with a surface
active agent on both sides, said starting film having been apertured by the
directing of columnar jets of fluid against said non-corona treated side of said
starting film so as to deflect said starting film and form apertures, said

-apertures in said film bemg deﬁned by ﬁbnls formed from said thermoplastlc
' mafenal '

Tabl e 7. Conti nuous

VD

27



_cl_ggn\;;f;a: ngirgg?gt that the I\/Dzéegmmu‘ "‘lmmmsl" l!l]e fil mslgi‘ 820

experi nentsv;é§7?u§°155 conpar abl e to*t hése" of" other commermiTalssgmmst ary

napki n plastic covers, and that the CD bending length of the films is | ower
than conparable comercial filnms. Hence, stj;ffness and expected confort of
tthe filnms of the present invention are expected to be conparabl e or

superi or to that of other conmercial apertured filns. 25

Resul ts of additional exper&gent@&tﬁmdq?l&m%c&&@@m im 3§ wherein

t hese experinents, the spacing of the orifices was varied to determ ne the
ef fect on fil m opesaidapenturescomprisegniciceholescand flarizel sizedehalesused i n t hese

experiments. The first, or ypstr i ol L Shid.p W th
t Wo rows of orifi cgﬁ' on@%pdegcﬁpi Y @ing%gdagpg?ﬁéc%g?ru inal

center |line of thesaid migre-h8les have an avii@pO EHIO6 about 1 mil to about 7 mils.
PCT/ US96/ 1379

. . . md 3D %
the two rows gf orifices be??fg mm&d @%WW%%@?@“’/B?WS?‘&!“, t he
of fset di stance wasai@hfcrbables hive anniveragé BHD éfcibbey4 inil 6 85ue6 nsidaci ng of the

orifices. Al orifices had di apeter of, 0.025 in¢ch. The center-to:center
spaci ng of the orifices forgg'achggm Raec H“%§l“%égl“{h§ﬁ“¥ n Tabl e

said large sized holes have an average EHD of about 7 mils to about 30 mils.
40. An apertured film in accordance with claim 36 wherein
10 said large sized holes have an average EHD of about 10 mils to about 25
mils.

41.  An apertured film in accordance with claim 35 wherein
said fibrils have a length in the range of about 0.005 inch to about 0.05 inch.
42, An apertured film in accordance with claim 35 wherein
15 said fibrils have a width in the range of about 0.001 inch to about 0.035
inch.
43.  An apertured film in accordance with claim 35 wherein
said fibrils have a thickness in the range of about 0.00025 inch to about
0.002 inch.
- 20 44.  An apertured film in accordance with claim 35 wherein
said surface active agent has been initially applied to said non-corona treated
 side of said starting film, said starting film having been wound into 2 roll
with said-corona aid non-corona treated sides being in’surface-to-surface
contact, whereby at leasi a portioﬁ of said surface active agent has been
25  transferred from said non-corona treated side of said film to said corona
treated side thereof. .
"7 . 45.  An apertured film in accordance with claim 44 wherein
at least 50% of said surface active agent has been transferred from said non-
corond tréated side o said corona treated side of said film,



5 The second, mllmmﬂwinmuﬂam fold had one orifice
strip with asmglerow The orifices each had

a dianeter of 8/&8 i nch dnd*wefe spaced 0. 020 PewUSEIB7%E

cent er-to-ce‘ﬁ? asis. Water was supplied to the first manifold
at 150 psig. Water was supplied to the secgad mani fold at 1000
psig. The filmtraveled at 150 ft/mn. The drum vacuum 10 was 60

inches water. The followi ng Table 8 indicates the open area, nunber

of altoertgr es per | n][ elr r], D and apérurb® il fPAdcbidinde Wit (Him' QASWheréin 9
aperture
Tg ble 8 15 at least 75% of said surface active agent has been transferred from said non-

Equi val ent : . :
G rcul ar coronalgef%d side Ian?aéd B trecagg side of said film. Nunber of

Di anet er, Al r 47. NuAnepertgpd filmn ¢n adcordanceGyithnelaime3s, whdreidper t ur es
i nch Per peabi |

914 0g3099 dle Xontactg&e %)sald non%rona %edgxdgoﬁal%a%md émm less 12 0
1136 0. 008%than 90 degfees. 0. 062 11.2
1151 0. 0081 2 10.1

46 . . . 10.
1299 0. 0072 4%5 An medﬁimmammew&wwwwgﬂaf 25 i |

di aneter orifi ces.thebontact angle of said corona treatediside RF k1B apérturddyAlMeis ¥ &aHr ed per
ASTM D737; results are reported in Table 8 in cubic fees per

m nute per square@o‘ﬁﬁg"“ﬁf film The air perneabilities of film

apertured atjpl50 psig and 144) f tanidperoived Gind i acecbitatide with claim 35 whéiéint he
25-m | dianmeter orifice strip éonl (0.038 inch spacing). control,

whi ch decreased neh¢ Foniact angle p sagdocogqu trepted $ideraf saif |gperpirést/Bim 1§ @eros paci ng.
30 Wien the fpfdel diameter orifice strip was added, the air
permeability i ncreased to 505 cfnisf for the control spacing.
There was a nearly |inear

15
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decrease with spacing to a value to 435 cfnfsf at 0.075 i rfghl# At 150
ft/mn., the cdGiRation oMOVRETREIIAL FHoERPoRANIZITONTI | di aNE@&r cont r ol
P o DERNASNA! Kibreafid Sl e SRy (GG TIoN Y
1 CT oo ¢y Jot e T ot 9o
data i r%? %W%“f'%’%"?gﬁf%m&‘é’%ﬁm 5 | ar g‘elt (1} Tferpations} Fublication Numier: e s 65WOf G013
| arge-fsi z H30% e produced, an ea i,s,.a
r edUcek Vet tabitity O INos Q@mﬂ%ﬁm GBS I (obh
Tr eat Nezy international Application Number:  PCT/USOEID795 Dlsl) Dlighhila il &, v 3ROWSaZ B p6 B8R Wi
testin Exon 10 AELVB- §§1 wi th|t he %Icam@enma%mm@gw%a
di schafge Fregradre Orse et 988?1??;3@1 angﬁg}?@fﬁ%’@_ ' ﬁﬁﬁ%
bet wéer} the mal e and fenmal e sides, SR mm.sgg%,m,m,m,rghgﬁ_ 5
cont act%%,%‘s al S Qe IBAS (ii o] tl& mal eARIPO patent » eSFY ighopaten
2, 1 5 I+, H tKG, 'RUQ ﬁr .EmUPeﬁﬂ
t here was no surfactan pmé’upp ?oegf gdftga fi I%m,mm,mnm@@,m’n’fﬁf
Tabfe |9, Distilled Water Cont act Angl es AndMC, NL, PT, SE), OAPI patent (BF, BY, B8] 06, &, TR
D st r i[5t PRl M PEC NG, (OGRS Gpodtyrtnts | i | G O, ML, K, N8, 8N, 7D, T
EMB-631 Wth Mal e Corona Treat nent '
(72) Inventors: ROLLER, Judith, B; 9 Quince#Place, North | Published
Brouswick, NJ 08902 (US). LUCHINO, Thomas, Patrick; With international search repor,
201 Stirrup Drive, Preehold, NJ 07728 (US). BURWELL,
David, A; 344 Hopewell-Amwell Road, Hopewell, NI
08525 (US). PARGASS, Sunita; Apartment EE822, 100
City Avenue, Wynnewood, PA 19096 (US).
(74) Agents: CIAMPORCERDO, Audley, A., Jr. et al; Johnson &
Johnson, One Johuson & Johnson Plaza, New Brunswick,
NI 08933 (US),
(54) Title: APERTURED FILM HAVING IMPROVED FLUID DISTRIBUTION PROPERTIES, METHOD OF FORMING SAME, AND
ABSORBENT PRODUCTS INCORPORATING SAME
AUTOMATIC
SPUCER
REWINDER
APERTUR UNWIND ROLL
DRUM
WITH TENSION
CONTROL
SUTTER REWINDER DRYING DEWATERING | APERTURING UNWIND
SECTION SECTION SECTION SECTION SECTION
- PROCESS
Row
(57) Abstract

apply surfactant to both sides of the film,

An apertared film for use as a topsheet in absorbent products wherein the film is corona treated or one side, and has received a
surfactant application that is distributed to both the corona treated and non-corona treated sides of the film. A method for application of
surfactant includes applying the surfactant to one side of the film and rolling the film into a roll while the surfactant is still wet in order to

5 of
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Mal e Surf act ant Femal e Suf act ant No

Surfactant Treat ment Tr eat nent Treat nent 20

Mal e Fenaye@97/09013 Val e Femal e Mal e Femal e peT/USYEfaRgat act Annl e
aver. 72 102 0 78 0 76

St d. dev. 6 7 79'78 11 0 3
Surfactant 25 Di stribution aver. 0. 000

0. 000 0. 869 0. 249 0. 775 0. 429 std. dev.

0.107  0.089 0.093 0.0 The above data

reduces the contact

i ndi cates that corona di schar g&tteat
angle of the film The above d gfurt

es t hat t he
eaed or non-corona

—en

—

3 3
ey~ I'ydi

(S’rag

=

application of surfactant to ei r s
treated side, followed by“a r 0 tg filmmgszlts in a
di stribution of surfactant whgr i n f t Surfactant ends
up on the corona treated side// -~ §7 1‘5 = = o
PCT/ US96/ 13795 M STz 2w . 37 -
Further, the data shows that the a SFStant |overs
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on the corona treated side to zero. It is believed that the gradient in the
contact angle, wherein the contact angle is substantially |ower on the
corona- 5 WOST%Beated side of the film establishes apggeiskaibe

“hydrophilicity gradient” that facilitates z-direction flow
through the film Further, the Iomeringh%? t he contact angle on
both sides of the filmis believed to ﬁantiallyirrprovex and

y direction flow along the top and bottom surfaces of the film In a
sanitary napkin in which the corona-treated side of the apertured film

faces 10 t he absorbent core, inproved spr eadiﬁof fluids in the x and
y direction is expected to enhance the z $ec on flow of fluids
to the absorbent core that is 30adj acent the Tower surface of the
film Tpp surfacé contact angle, bottom surface
contact angle, film prture pajtern, enbossi ng pattern can be
conbi ned in various vva?s/a yi €l d the OMAJIG | i d distribution
properties. Enpl ogang a’c emal e SHHERs pattern on the body
facing side of thé& film urface filmair/synthetic
menstrual fluid contact a 70, and a
bott om cont act anng_,l/e’gs equal tdi40, wth Ho Eont act angl e

| ess than or equal™to top { urie[d fil m havi ng m cro-
20 hol es and | ar ge- kj2 esjin rdante Wiltlh thedli nvention (and
whi ch has the spj t i thhe, tOf |femal e side and the
filmis rolled up to an‘;ﬁer ctapt tg ithe mal e corona
treated side), results il ML igftigd fluid spreading in
t he non-apertured contiguous regro B facing side (see
FIGS. 29 and 30), yet with a z-dirgctional\weftability 25

differential or "hydrophilicity radient", eﬁml ent fluid w cking
properties on the absorbent core side of the ape NDRBY m  These factors

conbi ne to deliver an absorbent article cover material that provides
reduced | eakage occurrence, and excellent fluid penetration and

clean/dry properties.

-
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This cover weymbmwirespeci ally useful in conbination w thporusssasms er nal

absor bent conponents designed to enhance horizontal w cking.

The exanpl e di scussed i nmedi ately abovz))’fgf ers a fluid penetration
fate (as neasured by 5cc synthetic nenstrffal fluid strikethrough 5

times - test nethod described in co-pending patent application Serial No.
08/ 417,404), which is inproved over non-surfact §® gr ted films by

approxi mately 45 % in either a pul p absorbent cor¥ construction or a peat

noss based absorbent const udili om: The fol | owi ng Table

10 contains the results of a drop test 1 ijnme ring the tine needed

for absorption of one drop of synthetic Hr i fluid. In Table

10, -the Cover refers to apertured fi tedital. Al of the covers

contain mcro-holes and | arge-siz Ha5—0 L4ers 3 and 4 are nade

in accordance with the present iny ”}'”@"‘é‘ g ’ji ffer with respect to the

surface on which surfactant was i n/i@ ] ed. The test determ nes the

15 time el apsed for the absor A-+o8 Eﬁ" w,th a lower time being

pref erabl e and indi cati ngh at@ oS or pt!l'on capacity.

Table 10. Effects O Corona Oien O, ' \<\ FROM Enbossi ng And

Sur f act ant licati On Co Ol \\ 0 Test

urfactant Application 52ver er for ‘n e APERTI.H"?[? est (sec)
AIR KNIVES \ i SECTION

R AN AR
RYNG  [i© ﬁ—}’ N
secTion RO el

Lo

o
so—\\ AR KNIVES Fig. 5
61 : | BRI 62
VACUUM ' ) |
DRUM g Y Gi / ) +3ft 61
':' ’/’ - \ \ \:‘ v ;’f :" < “‘ \\}‘
aat (©) @)
AL N AL Y FROM
~—lr g i e 3L SR L DEWATERING
0 == : B e ==  SECTION
SLTTER/ P~ = R B
REWINDER | - ' U
SECTION . " } | : { |
' P | : ? - : =
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Cover On Peat
Mbss Based

Suspended woAb@orsbent Core 25

Application Cover

top >60
bottom >60
top 11
bott om 2
none >60

none >60 70
PCT/ US96/ 13795 \
As seen fromthe reduggw"?gqp ption tinmes forf&overs 3 and 4,

above data confi

Cover #
(no tilt)
>60
>60 4718
39
1 30
>60

Sur f act ant

Cocmuses/I%d t i on
1 top
top
3 bottom
4 bott om

2 top
Flg. 6 bott om

>60 WO 97/ 09013

- 39 -

t he

t he gdvant ages of appl yi nGUBEAGTANTant to the bottom
1 6
FROM
DRYING
SECTION
—1 ™ .020 SPACING Flg' 7A

,005 DIA, HOLES
i

/80
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-— 0.022"— 0.011"
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Fig. 7B

D= 0.015 INCH
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- 40- VWHAT IS CLAI MED | S: 1. A met hod for

formng an apertured filmfroma stretchabl e thernoplastic

.pol ynmeri c npéefdedds conpri sing: a) PCTURPEIi ng a
starting filmconprising said stretchable 5 t her nopl astic polyneric
mat eri al and having an upper side and a | ower corona di scharge
treated side; b) /qwbrOV|d|ng a backi ng nmenber
conprising |localized support regions for supportlng said starting
film recessed zones into which t he fllqﬂigl forned by the
application thereto of fluids, and neans for 10 Tlomnng said applied
fluid to be transported_awa _avay §2 msalocbmoadm_n_g menber ;

c) ° supporting said startlng f|In1on saild backing menber W th
portions of the |lower gide of sald il mbgi ng i wi th the support
regjons of sai d8&agki ng 8" i th the up gﬁ sald filmfacing
15 away from sadd™ b =625

directing a fluid i 2 streamwffﬂomat | east
two sets of orificée $ide of said starting filmin a zone

of contact, the ori_'

each haV|ng a di aneter greater
than ten .

GoTANGENGSSUr e

| ess than 500 psig. ‘ at i on of | arge sized holes in
said starting film the onik§pge tijhe second set each having a
di aneter | ess than or equal '

90

Fig. 7D

f——10,038~—={ 0.019" |=—
92 D= 0.025 INCH
92’ NO.HOLES ., o
INGH -
T T .
; ¢ TANGENT
94 0.025"

0.025"
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fluid supplied thereto having a pressure of at |east 500 psig. to cause the
formation of mcro-holes in said starting film whereby a conbi nation of
|'ar ge si zed wO&70%Br o- hol es are fornmed in said starting pectoses2is

e) noving said filmfromsaid contact zone; f)
coating the upper side of said apertur%g/3§ln1mﬁth a surface
active agent; and w nding said apertured film
into aroll with said | ower and upper sides being in
surface-to-surface contact, whereby at |east a portion WO 97/ 09013
PCT/ US96/ 13795 J:' -41 -

of said surface active agent is transf r’!l‘f&‘wnthe upper side of the film
to the | ower side thereof. 106 2. The met hod

enbossed so as to have a
mal e side and a female side. 5 The net hod of
claim?2 wherein the | ower side of t

of claim1 wherein said starting1ﬂﬂ+<$is
he
side and the upper side of the fil mi

J the femal e side.

4 The nethod of claim 1l wherein Bhid directin i ncl udes
directing fluid from sai d_fif st g\fting film
before directing fluid gapsaid film
10 St ep of

coating said
active agent in

he surface

SUBSTITUTE SHEET (RULE 26)



based sol uti on. 6. The nethod of claim1l wherein

the surface active agent Is uniformy applied to the upper side
of the apert {Y&HMMm 15 7. A netgqesednside’ M ng an
apertured fil m having inproved fluid distribution properties and
conprising the steps of: a) provi di ng an
enbossed starting filmhaving a corona/Z/78 di scharge treated nal e
side and a femal e side; ) upporting said
enbossed starting filmon a three- 20 di Eﬂg-o | form ng nenber

wi th the corona dischargeAtreated nmal e side of id filmfacing
sai d- form ng nenber; l C) diregting a fluid in the
formof columar jets agailnst the femal e sidebof said filmwith a

force sufficienb
drying said ape
surface active agen
and

with said male
cont act, mhere&@ at N&a
5%T{US96/13795 WO /TSERY

- Fig. 10

122
7 /120 L-q-—___Y___ -
| |
‘ N I | 120
118 : _
. . ; 114
114 X 110a
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filmto the mal e side thereof. 8. A net hod of

formng an apertured fil mhaving inproved fluid distribution
properties wod7®ompri sing the steps of: 5 PCTAUS96/33795
provi di ng an enbossed starting filmhaving a mal e side and a
femal e side; b) corona di scharge treating at

[ east the male side of said ting film

c) supporting said enbossed starting filmon a three- 10

di mensi onal formn iAh the corona discharge treated nal e side of
said filmfacing sfm?!iw&enber; d)

directing a fluid in tpgz(orn1of columar jets against the femal e

si de of said filmwthfa force sufficient to forma ertures insaidfilm
e) dryi ng—said—apert i _ '9‘ 1‘)1fBappI ying a
surface active aggnt to one side pf said ape™ured film and

g) w ndi ng saifd apertured filminto a roll. 124 9.
[ surface actl i

The net hod of cl 8 wherei n saj

10. The net hod fof {cl ai m 8 wher ¢i nisai d w ndi ng fmcl udes
transferrin | e pott td surfacefagti

ot her side of said apertjr 11. e met hod
of claim8 wherein said |sufface active agent i s applifed\by

coating the female side jof] said apertured f 12.
The method of claim 11, jingluding transferring at | east} a portion
of said surface active agent to the nale side of said apeftured film

when said apertured filmis wound into a roll. 13.
The nethod of claim 12 wherein nore than 50% of the surface

active agent is transferred to the nmale side of the apertured film

Fig. 11C

124

Fig. 11D

124

126
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14. The negggg%égmclain18 wherein said apertures include ~ large

si zed hol es. _ : 15. The net hod of cPcuwSIE3ndBerei n sai d
surface active agent Is applied to both mal e and fenal e sides of
said film 5 16. gHARE method of claim 15 wherein
greater than 50% of the : applied surface active agent is

74:_The'nethod of
edq=§ ja??‘act ive
' g’ .~ The

| arge si zed hol es
I of claim8 wherein
g forned by applying
g ution.

hgent 15 S

- of the apertured

pn apertured film
erial conprising:
habl e 20

fde and a | ower

distributed to said
claim 15 wherein grea
agent is distributed £
nmet hod of claim8 whe§
and m cro-hol es. f
the'step of coating s
the surface active agf
20. The nethod of cl§
uniformy applied to
fim o

froma stret
a) providing a st
t her nopl asti c pol yner
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corona di scharge treated side; b) providing a

backi ng nmenber conprising |localized support regions for supporting
sai d startlag film recessed zones into which the filmmy be
def or med by™PH&%8Bpl i cation thereto of fluids, and mean®CtUsEAHYs

allowing said applied fluid to be trgﬂ; rted away from sai d backing -
menber ; pﬁgrtlng said starting filmon said’
backi ng nmenber W th portlons of the | ower side of said film being
in contact with the support WO 97/ 09013

PCT/ US96/ 13795 _ = ' - 44 -
regions of said b | ; ‘ 'tﬂ;ﬂ si de of sai-d filmfacing

Lgn st directing a
bast two sets of

. zone S

}r greater than

¥ pressure |ess

ji zed holes in

jet having a

9 supplied
'he formation 10
bn of | arge sized

away from said bg
fluid in the for
orifices against
of contact,. the

ten mls '

than 500 psig, t
said starting fij
di aneter less t
t heret o having g
of mcro-holes i
and

~ Aoz, 2
YRR iy et B T P
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m cro-holes are fornmed in said starting film e).

moving said filmfromsaid contact zone; and f). -
coating the | 85? ﬁbdes of said apertured filmwith a surface
active agent. qog 22. A met hod accectussgnizs cl ai m 21-
wherei n one side of said apertured filmis initially coated with_
said surface active agent, and.said 7T//8 apertured filmis wound into
aroll with said |ower and upper sides being in

surface-to-surface cogtact. . reby at | east a portion of sai d surface

active . agel ‘the filmto the
ot her side thereof. . ‘ |ng to
cl ai m 22 wherein theg 't regdc!q

initially coated witl

24. © A method accord si de of
said filmis inirtialj P agent . :

25. A nmethod accor dj ing 25 filmis
enbossed so as tp haj '

26. The met hod of ng sai d

the apertured filmi:
wat er - based sol uti onj
- 45 - '

e active agent in a

}ﬂmsﬂﬂﬂtswﬁiauusgg



27. The nmethod of claim 14 wherein the surface active agent - is
uniformy applied to the corona discharge treated side of the apertured
film WO 97/09013 28. An absor bent product conprising: an

absor bent core ﬂg havi ng oppositely facing maj or surCEUSY&13788)
apertured filmcovering at |east one of said major surfaces, said
apertured filmhaving an outwardly fadZnig body contacting side and
an opposite side facing inwardly toward said core, said apertured’
filmbeing formed froman enbossed starting film of stretchabl e

t hernopl astic polyneric material, said starting filmhaving a given 10

t hi eckness di nension and a nale side and a fenale side, the inwardly facing
side of said apertured filmbeing corona discharge treated, both sides of
sai d filmhaving surfactant thereon, said apertured-filmhaving a
plurality of apertures extending through the thickness dinension
of said film said J AT, < gl t and
second groups of apg st group
havi ng a size great sai d

second group, the & bei ng
defined by fibrils: N ial .

29. The absor bent Bert ur ed

fil mhas an overal l; P

di mensi on of said sga B absor bent
product accordi ng t B ng side of
said apertured fil 3t ant -t han
said femal e side- pbsor bent
product conpri sing gE. f aci ng
maj or surfaces, an . of said
maj or surfaces,  gali :

body contacti nggi 0 ‘sai d core,
sai d apertured I pf
stretchabl e t he¥ro

EBnd a
femal e » ;
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.46 - side the femal e side of said apertured film being the
outvvardly f%ﬁgyg contacting side and the male side of said .
apertured fil ng .corona di scharge treated armtrnisss/stade faci ng

i awardly toward said core, at |east the mal e side of said film _ _
havi ng surfactant thereon, the apertuggsggn said filmb5 bei ng defi ned
by fibrils forned from sai d t hernopl astic material:

32. An absor bent product conprising: an absorbent core . having

oppositely facing major surfaces, an apertured fjilmcovering at | east
one-of said major surfaces, said apertured film having an outwardly facing
body contacting side and an opposite side facing inwardly toward said core,
10 | said apertured filmbeing forned froma starting filmof stretchable
t her nopl astic pol yneric naterlal sald startlng f|In1haV|ng a given
t hi ckness o T i o per t ur ed
filmbeing corona film
havi ng surfactant t§ e plurality
of apertures exteng Rof said
film m 32
wherein said feater than .
t he given t hi cknes g )
34. The absor bens

Fig. 18B

SUBSTITUTE SHEET (RULE 26}




20
si.de bei ng

An. apert ur ed MOA%P®Ehprising an embossed starting film
t her nopl astic polyneric materi al
corona treated side,

25
by the

i nwardly facing.

havi ng a corona treated side
said starting filmhaving been coated wth a surface
active agent on both sides, sai A/ M i ng fil mhaving been apertured

filmis enbossed and has a nale side and a fenal e side,
35.
S

96/1%;5
and a non-

said nal e

directing of columar jets of fluid against said non-corona

treated side of said
filmand form apertures,

by fi-brils formed from said thernoplastic
PCT/ US96/ 13795

- 47 -
with claim35

and | arge si zemgfts.

i n accordance

an average EHD of about
An apertured filmin accofdance with claim 37 wh
m |

38.

said m cro-hol es have an averape EHD of about 4
39. An apertured filmin-accorBlance with claim 36

said | arge sized hol es HRASSSURPORT

mls.

starting filmso as to deflect said starting

sai d

WO 97/ 09013

with clai

BOX 2—

[ POSITION FILM
ONTO SUPPGRT
36 MEMBER N

MEMBER UNDER

apert

36.

119erial.

ﬁ_es in said filmbeing defined
ig.

An apertured filmin accordance

sai d apertures conprise mcro-holes

it 7 mls.

e EHD of abg

37.

An apertured film

said m cro-hol es have

HIGH PRESSURE
WATER JETS

l

BOX 64—

DE-WATER
APERTURED FiLM
VIA SUCTION

AWAY UNDER

SUPPORT MEMBER

>
gbgb:’(r)]ut 6 mls.

gv_viéer e! n
UCTION WATER

about 30

BOX 5—

REMOVE APERTURED
FILM FROM SUPPORT

MEMBER

BOX 6 —_

BOX7

V
REMOVE
RESIDUAL
WATER

|

APPLY

SURFACTANT

BOX 8—

[ .
ROLLUP]
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40. An apertured filmin accordance with claim 36 wherein 10
said | arge sized hol es have an average EHD of about 10 mls to about 25

mils. WO 97/09013 41. An apertured fi Iw f’ rdance
with claim35 wherein said fibrils have eng in the
range of about 0.005 inch to about 0.05 inch.

42. An apertured filmin accordance w/H7&| ai m 35 wherein 15

said fibrils have a wwdth in the range of about 0.001 inch to about 0.035

i nch. - 43. An apertured filmjn, accordance
with claim3s werein Fig. 20 !

said fibrils~have g ckness in
the range of about 0.00025$nch to about ~ 002 inch.
20 44. An apertured filmip~ac dance

wher ei n sai d surfage actiye agenpfﬁas been
applied to said non-corona treated

film said starting film having be wth
said corona and non-corona treat®e des being in surface e
contact, whereby ait*east a por f f said surface activ as been
25 transferred % Imto said
corona

B

gdl d $4rface active agent haS'b=:« t:i“’

ed side to said corona tpeated side
rd

45. An apert ui
at least 50% o
non- corona t
WO 97/ 09013

-rZid fromsaid

film

QA

Fig. 21
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- 48 - 46. An apertured filmin accordance with

cl ai m 44 wherein at least 75% of said surface active agent has
been transf gyg emedis om sai d non- corona treat ed PETA®%13798ai d cor ona
treated side of said film 47. An apertured filmin
accordance with claim 35 wherein 5 t he contact angle of said
non-corona treated side of said apertufgdfilmis |ess t han 90
degr ees. 48. An apertuggigil /1 accordance with
cl ai m 35 wherein t he contact angl e of I"&?tOo treated side of
said apertured filgpls_less than 40 degrees. 10
49. An apertured fifmin accordance with claim 35 wherein t he
contact angle of said corona treated side of said apertured filmj|s zero
degr ees. 15 =20
. 40
o
T30
WJ
= 4
(17}
3
%20
=
}
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0 ——p B S
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