POLYMERI C VEEB EXHI BI TI NG A SOFT AND SI LKY TACTI LE | MPRESSI ON  FI ELD OF THE
INVENTIO\I The present invention relates to a form ng structure for nmaking a
poI y‘r?erl c web exhibiting a soft and silky tactile inpression on at | east

one surface. Mdre particularly, the present invention relates formng
structure for making a three-dinensional polyneric web exhi

and silky tactile inpression that can bel used as a body-faci tmwmmﬁmmmmul n
di sposabl e absorbent. BACKGROUND OF THE INVENTION It is extr %

to construct disposable articles, such as absorptive devices, 2l%Udi ng

sani tary napkins, pantyliners, |nterlab|al deV|ces di apers,
pants, incontinent devicefOhNME BHXTIBIEING A ROFTi ke, V\Amummmwmﬂ ’I“IJ"I

cloth-like surface feel to tnﬁnlﬁﬁky&‘rAMM%%§S¥(ﬂ1ti ci pat ed
contact. Likew se, it has |ong been kKnown | osabl e artlc es art to
construct absorptive devices that present a dry surface feel to the user,
especially during use. By having a soft, cloth-1ike body-facing surface

that retains a dry surface feel FIELDIORITHE ENVENTRINOr pti ve devi ce gives
i nproved wearing confort, and mnimzes the devel opnent of undesirable
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absorptive device | e woven and non- s are often
enpl oyed as I5EuYtHesPih apdsiiostpcditer impregsipp °&b‘§@ﬁtﬁp¢ spefagte Morapsrtiselerlithe of t heir
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topsheet marK S VAR = et ?cdﬁ’ﬁﬁsg’n 'i/“sﬁ @ PAPYSBOIESaRshSR ) | zed. One
vi abl e pol ynalispesablewbborieeht.t hi s type is disclosed in U'S. Pat. No. 4,342,314
issued to Radel et al. on Aug. 3, 1982. Such webs have been shown to
exhibit desirable fluid transport and fluid retaining characteristics.
Desirable fluid transport c P GROUNDQFSTH, &Y opsheet to acquire

fluids, such as urine or nenses, and passrto fluid into the absorptive
~article. Once absids &xeemélpéesirdbleao ahs:ﬁlbmspwablaﬁrhblé‘sl ﬁmh bshﬁsoqfnlvadedméset ai ni ng

feature of t; fer movenent of
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absorptive device gives improved wearing comfort, and minimizes the development of

undesirable skin conditions due to prolonged exposure to moisture absorbed within the absorptive

device.

While woven and non-woven fibrous webs are often employed as body-facing topsheets
for absorptive devices because of their pleasant surface feel, macroscopically. expanded, three
dimensional, apertured polymeric webs such as the commercially successful DRI-WEAVE™
topsheet marketed by Procter & Gamble Company have also been utilized. One viable polymeric

_ web of this type is disclosed in U.S. Pat. No. 4,342,314 iss;.led to Radel et al. on Aug. 3, 1982.
Such webs have been shown to exhibit desirable fluid transport and fluid retaining characteristics.
Desirable fluid transport characteristics allow the topsheet to acquire ﬂuids, such as urine or
menses, and pass to fluid into the absorptive article. Once absorbed into the absorptive article, the
fluid retaining feature of the topsheet preferably prevents rewet, i.e., the movement of fluid back
through the topsheet. Rewet can be a result of at least two causes: (1) squeezing out of the

absorbed fluid due to pfessure on the absorptive article; and/or (2) wetness entrapped within or on



rewet. Ot her macroscopically expanded, three di nensional, apertured

pal ymeric webs are known. For exanple, U S. Patent No. 4,463,045 issued to
Ahr &8t al. on July 31, 1984 discloses a nacroscopically expanded

t hr ee- di nensi onal polyneric web that exhibits a substantially non- gl ossy
visible surface and cloth-like tactile inpression. Ahr et al. teaches the
criteria which nmust be nmet with respec to the regularly spaced pattern of
surface aberrations in order to diffusely reflect incident Iight and
thereby elimnate gloss. Ahr, et al teaches that the surface aberrations in
the web should exhibit an average anplitude of at |east about 0.2 mls

(i .e., 0. 000eitopstivets Prefembly, botiopropepics fluid abruisition anddfhuid retapsiontarOngimizdds (i . e. ,
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resultant web. Despite its advancenents in elimnating gloss, the structure
of the surf@€k aberrations of the web in Ahr, et al. can |ack désired
softness. As recognized in the art, for exanple is U S. Pat. No.

4,629, 643, i ssuedthtronaCsdopically egandef dirscdimsadndl sdpertured polymetiesedbs @ desi red
softness is i ) t : f h On,. Which
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skin. One proposed solution to inprqve th s%ftness_l ression to the web
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total area and’l 8sS resistant to conpressive and shear forces than the
unaper t ur ed s kavink theipropertiestof &y targh'ctbat behayps es hejiscrite stagtural unit,Apsistieg dgfectipie '
m croaper t urgd idck biuikiettdeictionQetradts fromAbIofr¥RA bRssfod Retiiced 13 GHle vk &’s
inpression o0 the skin of the user, it has sone drawbacks related to
certain fluid@™handling properties when used as a topsheet in absorbent
articles. For exanple, it has been found that a web as disclosed in 3
Curro, et al.  698¢propvsed splutéan teiinpzove thp §dfimess iramessions toriiet veeh wf Ayt dawasper mit an
unaccept abl Yaidiogth in B RRtEthenBbnell ©WEDat. No. £,629,d4b WLEkd, B, <648 dldss ctaiCde3t O the

skin-facing surface of the tqopsheet after initially havin ssed t hrough
the t opsheetdsfigsehRmigHapsrhied PTG &eR axhibiting ¢ fiRcsHlp pece E‘aﬁfﬁq‘? @%Pcar, it

aberrations. Each of these surface aberrations have a maximum amplitude and, unlike the web

structure disclosed in Ahr, et al. at least one microaperature is provided that is substantially
coincidental with the maximum amplitude of each surface aberration. The forming of
microapertures at the maximum amplitude of each surface aberration provides a volcano-like cusp
with petal shaped edges. It is believed that the resultant web surface that is in contact with the
human skin is of smaller total area and is less resistant to compressive and shear forces than the

unapertured "arch-like" structures taught by Ahr et al.

Although the microapertured film of Cﬁrro, et al. ‘643 imparts superior tactile impression
to the skin of the user, it has some drawbacks related to certain fluid handling properties when

used as a topsheet in absorbent articles. For example, it has been found that a web as disclosed in



appears that a web according to Curro 643 can be nore susceptible to rewet
under pressure. This is because when such a product is used as a topsheet
in a-catanmeni al product, for exanple, <absorbed fluid can be urged back out
of the product through the many m croapertures of the topsheet. It appears
that each of the mcroapertures in the structure of Curro, et al. “643 can
provide a pathway for fluid to escape frbm an underlying absorbent core in
an absorbent article wunder the pressure of normal wearing conditions.
These pathways in the web structures therefore cause decreased fluid
retention and increased rewet in the absorbent structures. Attenpts at
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to the many interst ces. Q m_croapertures that can retarn water,
dryi ng comm®Feidge p?fh‘?:iﬂ’t P ué’§° BSFaPF frawen fpdseypgahaqiprateoredp @'h‘fbﬁ?fh"d'ﬁ%m“éqmunt s of
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equi pnent . ; h effecti such webs is

di scl osed i%‘?@%&%%bgwgiet%géna%?%g%%ﬂ%%tﬁﬁe ep e ly 22, 1987 to Curro,
et al. One further drawback associated with the webs d| scI osed in Curro
*643 and Lee " 462teripies) alleyistingthe shefromingto Crp ‘68l afgmnisip fopth makimize he
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periods of tld% dediddsS e UHAELrRegaLi vely affects the skin health of the
wear er and causes the topsheet to not have a cI ean appear ance post-use.

Anot her att enpt gt maki ngﬁg t hr ee-

macr oscopi cal | y- SXPSHPsY )6‘j§ ofprine procases P?ﬁ E‘cP“FBrFéf‘lr SALmmddge Mgbris U s,
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However, screen printing is a relative OW Pr OCES i ng commerci al
webs for cofueIpRPETIures that E@é@a‘n Kﬁt‘o‘?’ﬂ'ﬁﬁ@qﬂ}mﬂqlﬂ qyeaiifies ofifhespwehsicpnsimads t 0 have an

i nproved f orsigeicdnt mumbfan&gy ahtPn regbiRRignBicant @pid] [nfestiliseS@d AR and superi or
fluid handli nﬂeren? p(‘):‘\ne example of an approach to effectively dry such webs is disclosed in U.S. Patent
No. 4,465,422 issued September 22, 1987 to Curro, et al.

One further drawback associated with the webs disclosed in Curro ‘643 and Lee ‘462
when used as topsheets on sanitary napkins is the tendency of the microapertures to entrap fluid,
“such as menses. The entrapment can be in the microapertures themselves and/or between adjacent
microapertures. Fluid so entrapped remains at or near the surface of the web, and can, therefore
be in contact with the wearer’s skin for prolonged periods of time. This contact negatively affects

the skin health of the wearer and causes the topsheet to not have a clean appearance post-use.

Another attempt at making a soft, three-dimensional, macroscopically-expanded web
having an improved functional surface is U.S. Pat. No. 5,670,110, issued to Dirk, et al. on
September 23, 1997. The web of Dirk et al. utilizes fibrils achieved via a screen printing roll.



Additionally, it would be beneficial to have a formed filmweb that has
superior tactile inpression and provides for superior fluid retention and
rewet characteristics. Additionally, it would be beneficial to have a
formed filmweb that has superior tactile inpression and provides for
superior cleanliness for hygiene articles. Additionally, it would be
beneficial to have an inproved process for making a forned filmweb that
has superior tactile inpression and provides for superior fluid retention
and rewet characteristics. Finally, it would be beneficial to have an

i mproved appar atus and nethod of making a forming structure for formng a
formed fil BVer {efeen Eing ﬂ?ﬂé?li’tHFlyts'ﬁE’tpm"%“ forprlaagsoBrneEsal wels deF camsamerf o
superior fl witidles.et enti on and rewet characteristics. SUNEM ARY OF THE

I NVENTI ON A et hod for making a form ng structure having col umar

brot rusi ons ext engL i R-Rhl:8Fherb A RGO i Binf 6 B BRSO - 2)
providing a fornlng ¥ rovi di Ing a |ng providing a
foram dous E¥PSHYHCE leayprfswwrsweﬂgﬂpmd@pmmg eI errent and the backi ng
filmw th respect-to the forming unit so that the backing filmis

i nt er posed bet wegadlﬁdmeuy‘, mwamlmbemuaical o iBVeta feihed filRBwebltit RdsBEpetttitictile €)
providing a.liquid sitiver a coatlng of the

li quid photoé%ﬂ%? MB “?Egin PRI mfgﬁPﬁaﬁggg % %Psc 5 Q)

- juxtaposing in contactlng rel ationship with the coating of phot osensitive
resin a first tA8diialietvoydbybeneficiakighevesiformadfilm webithat hasisipcordastilebet ween

t he backi ngihprkssloR A ptdVRed for siberidBdidiniRlesstibiayEifRLHRAMs. L0 a presel ected val ue;
i) exposing the |iquid photosensitive resinto Ilght haV|ng an activating

wavel ength thro fir ereb lnduc ring of the
phot osensitive r é{giﬂnonhl? t ?Voaab%rrt%rr’r%iﬁgr hﬁve sr?p“bve egaf% ’falﬂg g ‘g

phot osensi t ifiye welethithas spperiprtaghileiimpressioe 2dd providentas klpexio}r flnid pectionmyd stwveps (a) -
(j) one tinngpWcdeAstRs di fferent, second nmask replacing the first mask in
steps (g)-(h) and a second thickness in step (h), the second thickness

bei ng

Finally, it would be beneficial to have an improved apparatus and method of making a
forming structure for forming a formed film web that has superior tactile impression and provides

for superior fluid retention and rewet characteristics.
SUMMARY OF THE INVENTION

A method for making a forming structure having columnar protrusions extending therefrom, the
method comprising the steps of:

a) providing a forming unit;
b) providing a backing film;
) providing a foraminous element;

d) juxtaposing the foraminous element and the backing film with respect to the forming
unit so that the backing film is interposed between the foraminous element and the

forming unit;
€) providing a liquid photosensitive resin;

f) applying a coating of the liquid photosensitive resin to the foraminous element;



defined between the backing filmand the second mask and being greater than
the first thickness, and, in step (i) inducing partial curing of a
plurality of protrusions on the nonolithic slab such that they are joined
to and integral with the nonolithic slab, and renoving the second mask in
step (j); 1) inmmersing the foram nous el enent and partially cured resin

t hereon in an oxygen-free environnent; 5n) exposing the forani nous el enent
and partially cured resin thereon to light having an activating wavel ength
to fully cure the partially cured resin, resulting in the form ng

structure having columar protrusions extending therefrom The nethod can
further conpri segk ixtappsing ipeoniagting relationshiprygthaherioating lof phptosdnsitiysaestnrfeg t hr ough
the form ng structpiBarti@magk M an apertured form ng structure. BRI EF

DESCRI PTI ON OF THE W NG Wi | e t he specification concludes with clains
particularly pointi ng Qut

nd. di stinctl claimn e_.subjecf matter of
the present invefti‘on. ]in§a?rssg%ﬁhe%s\?gtge?%%ﬁbaflﬂ%g%ﬂ\%ﬂé}gf Gt W%SFPE%%‘”B%’( er
under st ood from t héo 4 mkdeloetedrgludiescri pti on taken in conjunction with the
~acconpanying Figures, in which: 6 FIG1l is an enlarged, partially
segnent ed, per spgCiekptBing thk Hedid PHoloRMsife rékindb light hividls R AUV IRE Wavellafnof t he
type general ly discl os inh commonly, assigned U. .S Patent No. 47342, 314.
'"FIG 2 is an enl ar"lﬁ%@,ﬁaﬁeﬁfsf pragk|thereby edgrtial suring pf thephotosesitije fefimts on of a
prior art pol ymeri dormaaiionolithit kleb dfpprealiyened phdtysedditivetesis;ed i N commonl y
assigned U S. Patent No. 4,629,643. FIG 3 is an enlarged, partially
segnent ed, perspﬁctrgnyoq,i' leYSd; figdid on of a polymeric web made on a formng
structure of the present Invention. FIG 4 is a further enlarged, parti al
view of a portiog)aof the web shown in FIG 3 illustrating . in greater

detail certain fOafTeECs grrsidle G orefime it adifforent secpnd myslereplaging thafist i on. FI G
5 is a cross-secti skt indepi (khoamd @ fecéndatiicknsss SEstdpi (B)tht ke tiadkaagbedRCt i on 5-5

of FIG 4. FIG 64 ' b e resentative erture sh
projected in the pldg%gagﬁ&%_ﬁgl\é?’ f??\rfyglg%%%r%ft_}gggmg‘?n%s 5o ff?érglre&ter\/\%ﬁ‘aﬂgefeé?the
present invention. tAgkapss,and,én sepi(io prdystingrpaniclewring of a phiefitytof prptrusimpdkdnrtheni t h
portions cut avway LRnARkiesS) S tha tSP@WioidelE 58 BEkfal e Q0m&Honi@icGah, aRENI al

device of the present invention. FIG 8 is a cross-sectional view of the
sani tary napkin taﬁ‘g‘?‘f’vﬁ’ﬁgﬁdecg‘éég‘l"?sgﬁsgp %of FIG 7. FIG 9 is a sinplified

schematic illustration of a single phase form ng process of the present
i nventi on. 1) immersing the foraminous element and partially cured resin thereon in an oxygen-free
environment;

m) exposing the foraminous element and partially cured resin thereon to light having an
gctivating wavelength to fully cure the partially cured resin, resulting in the forming

structure having columnar protrusions extending therefrom.

The method can further comprise the step of laser etching a plurality of apertures through the
forming structure to form an apertured forming structure.

BRIEF DESCRIPTION OF THE DRAWING

While the specification concludes with claims partic{xlarly pointing out and distinctly
claiming the subject matter of the present invention, it is believed that the invention will be better
understood from the following description taken in conjunction with the accompanying Figures,

in which:



FIG 10 is an enlarged, partially segnented, perspective illustration of a
foqrmng structure of the present invention. FIG 11 is a further enlarged,
partlal view of a portion of the form ng structure shown in FIG 10. FIG
"12 is a further enlarged partial view of a portion of the form ng structure
shown in FIG 11. FIG 13 is a photom crograph of one enbodi nent of a
form ng structure of the present invenbion. FIG 14 is an enlarged vi ew of
a portion of the formng structure of FIG 13. FIG 15 is a photomi crograph
of another enbodiment of a form ng structure of the present invention.

FIG 16 is an enlarged view of a portion of a formng structure simlar to
that shown in FFIG1 i3 enfrged, parfiallysegmepied pormpestiodivatrtiond! agpriprartrioymend  a web
made on a f QEEbiiek e’ gty AisQbsed ﬂ%ormﬂ&ﬁﬁ?s@i%néd@)v@ﬁt&f?ﬁo 4Fd4931418 i's an

enl arged view of _a portion of the web shown in FIG 19 is a

phot omi cr ogr aph TP 21538 Frirgsd: R?F‘agymeq‘f‘&d@%ﬁ’“&e‘f“bﬁ“ﬁ‘l%@f%ﬁf}"ﬁ&‘fm‘@“tﬁf’ t he

present i nveeh ol tyfelgenerall)) disSlosadlin @ sthibidabsighed V. S)Patmwemtezglmf a web nade
on a form ng st r% sent .i,nventi.on an vi ew of

t |
a formng structlre ofan%arge%rpeaggﬁ seg'ﬁenéeﬁt?eésﬁemﬁl&mﬁn °§ %?Il}@?%‘%g' *Rect i onal
vi ew of thenfadﬂrqmarfgnsttgrsmqtmémntmnedﬁbﬁ 21. FIG 23 is a schematic

representation %I@mménra&%mmgw%fﬁg&mmthwey%r ; ésthe present

invention. FIG 24 is a photomcfo rag show ng an_en portlon of a
form ng st r ifipAtias gereptdetal corain featires pE the P?J}’f“e"FI"‘@ ofthe gresery iypOB i cr ogr aph
showing a furt hEFIGeﬂlsarcgﬁdsemhilIde’bneﬁ oftatgosk aﬁﬁanm@ersﬂcsdgcsuﬂlws-s%hmmu n FlG

24. FIG 26 is aFI%hglsa m.crog ?‘gf?re“’}ﬂtbv\ﬁgefﬁfeﬁ gsss%escé}mégng%ré g 5%rs%_:jed

portion of the form ng il
r epr esent at swficeodt agolinerstweraSthe presed inventienpr ocess for nmaking a form ng

structure of theppy @364y JAAWRR df @ Bhmitary napkin with portions cut away to more clearly show
the construction of a catamenial device of the present invention.
FIG. 8 is a cross-sectional view of the sanitary napkin taken along Section 8-8 of FIG. 7.

‘ FIG. 9 is a simplified schematic illustration of a single phase forming process of the

present invention.

FIG. 10 is an enlarged, partially segmented, perspective illustration of a forming structure
of the present invention. '

FIG. 11 is a further enlarged, partial view of a portion of the forming structure shown in
FIG. 10.

FIG. 12 is a further enlarged partial view of a portion of the forming structure shown in
FIG. 11.

FIG. 13 is a photomicrograph of one embodiment of a forming structure of the present
invention. | . '

FIG. 14 is an enlarged-view of a portion of the forming structure of FIG. 13.

FIG. 15 is a photomicrograph of another embodiment of a forming structure of the present
invention. '

FIG. 16 is an enlarged view of a portion of a forming structure similar to that shown in
FIG. 15.

FIG. 17 is a photomicrograph of a portion of a web made on a forming structure of the
present invention. '

FIG. 18 is an enlarged view of a portion of the web shown in FIG. 17.



FIG 28 is a representation of a second mask used in a process for making a
farmng structure of the present invention. FIG 29 is a sinplified
schematic illustration of a process for nmaking a web using a belted

form ng structure of the present invention. DETAILED DESCRI PTI ON OF THE
INVENTION FIG 1 is an enlarged, partially segnented perspective
illustration of a prior art macroscopi dally-expanded, .three-di nensional,
fluid pervious polyneric web 40 fornmed generally in accordance with the

af orenentioned U. S. Patent 4,342,314. Wbs of this type have been found to
be highly suitable for use as a topsheet in absorbent articles. such as
sani tary napkins™ Cbé%’@?ﬁ‘%‘fé‘?‘%“’g‘?ﬂlitog?P‘?Iﬁ?“aﬁfaﬁ’é‘im@é@a&}wnsﬁé‘c@r%ﬂ’qhe f1uid
per vi ous V\Btpmé&tﬁ%&%tl&i ts a plurality of . macroscopic surface aberrations

t hat can be aper such r ert.ur 41, Prinmar ertures 41
are forned by a h’tﬁ??%f‘?%‘?"f%?g v *ﬂ%‘) 0(5',?2%8’?‘1%“&5%?,{?&}1@85%%1?02 ®fiber |ike
el ements, @regentind@tiond3, 44, 45 and 46, that are interconnected to dne

anot her to defin e web 40. Each
fiber like el emsﬁltc{;1 ngghﬂgg‘ggf%f?ﬁ%gnﬁm&gg g‘ Sggu%htfogn 51, located in
pl ane 52 of fi rsFICsa%Faef@ss':'%ctweétlﬁwsﬁ%@fompzﬁh@ﬁuqqalso“aI%Flé-‘ewm| portion,

e.g., sidewal |l perd. 2o aschematiakdpdifitlon &F 19REDd O Sakibigli RAhinedBEREMEOS . The
si dewal | portions e(tend generally in the direction of a discontinuous
second surf AFETEBVRYeh 40. The intersecting sidewal | portions are

i nt erconnect ed t 8IGAéis aplottdneerographehawen ateglafgéipoftion of a farmingemetel ofithie f aces of
the web, and d&tmaale substantially concurrently with one another in the
pl ane 56 of the second surface 55. In some enbodinments, the base portion
51 may have sur f 5K 2358 Pholeigpganhshovinas erher enlasged wprtion ofithe forgingrstwasme i oned
Ahr ' 045 patsedwnin B 2sed herein, the term "nmacroscopically expanded" ref ers
to the structure roma recur sor bor fil

pl anar web, t hat F@agg‘ﬁég%t%ﬁg%@%f% ?ﬁs’fcbml Heenaggg ?P%‘?ém(gfrp £°m“%g

t hr ee- di nensiroted shber miFEG 24t r uct ure so that both sides, or surfaces, of the
precursor web a r conf or mance
of the precursorgg}egﬂsmﬁ%{a ?n?é‘t_aﬁ%?%%sgg?eg%naa[}Q‘&ce%s?(gr?%akglg ?‘%}ralngorn‘i'ng
structure. St fdicasedpintationy - expanded webs are typically caused to
conformto the surd agR a@dprefdifitidnut AbddOndshdskiGedin® pRitess PR @BihgPfotrhing. , When
the form ng ttm%c]ft&ger%sg&(llglvb{ts a pattern conprised primarily of male
prolectlons) 3 . e, when the formng structure exhibits a
pattern conpri seBIq;ﬂ? msm@ytﬁedfscmmm@snl@me@mmmformaluapewbmsm)abelmd by a
conbi nation f&gu@gmmé@m@eegenhﬁ{;ﬁl& the term "nacroscopic" refers to
structural features or elenents that are readily visible and distinctly

di scernable to a human havi ng 20/ 20 vi sion when the perpendi cul ar

DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is an enlarged, partially segmented perspective illustration of a prior art
macroscopically-expanded, three-dimensional, fluid pervious polymeric web 40 formed generally
in accordance with the aforementioned U.S. Patent 4,342,314. Webs of this type have been found

- to be highly suitable for use as a topsheet in absorbent articles such as sanitary napkins,
pantyliners, interlabial devices, and the like. The fluid pervious web 40 exhibits a plurality of
macroscopié surface aberrations that can be apertures, such as primary apertures 41. Primary
apertures 41 are formed by a multiplicity of interconnecting members, such as fiber like elements,

e.g., 42,43, 44, 45 and 46, that are interconnected to one another to define a continuous first



di stance between the viewer's eye and the web is about 12 inches. ,
Conversely, the term"mcroscopic" is utilized to refer to structural
features or el ements that are not readily visible and distinctly

di scernabl e to a human havi ng 20/ 20 vi sion when the perpendi cul ar di stance
between the viewer's eye and the plane of the web is about 12 inches. In
general, as used herein, the primary agertures of a web disclosed herein
are macroscopi ¢, and surface aberrations, such as hair-like fibrils as

di scl osed nore fully bel ow are consi dered m croscopic. The term "planar" as
used herein to refers to the overall condition of a precursor web or film
when vi ewed strface $feof the et 4@ Rachvfibenliterptement hiegsi taseporion, e.gobasgportion Heloratadent | y
def orm ng th@pxmie%bofﬁast@mﬁcsw e8cHHaliRRftiocR ala siheemq;émthlerp stdbwdibSioS SNt ext
extruded fil s ior to xtru5| rocessing and films that do not
exhi bit sigfl cfl‘gdé?lfa"lél]@@%“gg‘nﬁf ﬁgﬁ’f’Siﬁﬁ'@ﬁ&%ﬁ‘ﬁleétc‘ldrﬁ"%%anyd‘i‘ﬁ%ﬂé"i“‘%ﬂﬂal ity,
e.g., def or ik distontudus @écortdh&rf@h amma:b 40 h&eﬁﬂtérﬁbhﬂ@@ldlbdalgibﬂibhﬁdr& y be
described a I t he ob [ nnectin

member s” ?.net?rgon?%%cslg N an%]e edlta et%nr‘rlesﬁ a%es\‘?ve ‘% a'%? é’% 40 in
FIG 1, por ﬁu@ﬁgha{}?cw“r@hﬂygemc mﬂld!eflthqelancrﬁé qﬁthp papnyd sgrfacaﬁérlnm by a
continuous nRebYhts, zﬁ@bagéaﬂbrt% sRRRY Rk AR iR 38 ilRshddhBivi@of FIG 1
and the present invention herein, the i nterconnecting nenbers, e.g., fiber
li ke el ementoromentioned Ay f045pgtent. ang 46, are inherently continuous, with

contiguous inter A@maeh‘&rmngleeérﬁmaér&c&m@umxa@ded’!traer@fb&he sa@irB6fawdd NMutual |y
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of the web the interconnecting nenbers collective orma conti nuous

net wor k, or dﬁ‘é"f’f‘%"ra}fa“?‘ﬁ%fﬂé"(fﬁ'f"i"?ﬁ.ﬁ?ﬂ%t‘“ﬁe?%f“Rcr‘E)“F"H"i"rll}é?’@efl‘ﬁﬁéﬁ’fhsﬁ@tlm’ber s
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i nt erconnect Nt er.co cti.n rs.c e ely form
a di sconti nugﬁlfg"epexg’g ar?a SEC 'qeggmrél egrflagepé%‘e&??f?g’?g%ﬁ?fgg 'iend" “hbers
are descri bdermingsauctearehibity apatiesh ewpvwesimnmeﬂxepfefm@e deprepsio@s, ofapettyresh or

t hr ee-di nens,g,ge@}lbmamfg%opl cal | y-expanded web, the interconnecting
menbers may be escr bed as channel - | i ke Their two di mensi onal
cross-section nmaf® BPSY ik &R, mARYFoope” T W@ﬁ?ﬁ@’dﬁfea&‘?sP’rﬂ?"l‘fémmatm

af or ement i oneadilyRaglgé and Siktincfipdisteinabloto athpmear laliyg Z0ACENE- vHsR e PerpendiSular

di scl osed i n 996 to Goodnan,
Jr., et al. %Syﬁé\k/g C%Jr?%g%%g#l géd aéb%gtggqc E{?ér??rsa?fr as represent ed
in FIG 1, d‘@sceqsmse lsewged oreferrie W‘Bﬁl fosturps s elemmﬁfbf!tﬂte|nktaw%iﬂnpsbleﬁndt he

i nterconnec Tdisﬁﬂ:ﬂﬁ&wéﬁﬁtﬂe ¥lathmirading Mdv@m&nrﬁex§ﬂlg % &mﬁ;r d'isﬁ RoeWBteen th @

base portio neraII in -t frrst surface egs, e.g.,
P th v1ew%r s eye and plane othcge web is about 12 ];nchcs In gcncral as used hcreu(i:] the g
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primary apertures of a web disclosed herein are macroscopic, and surface aberrations, such as
hair-like fibrils as disclosed more fully below are considered microscopic.

The term “planar™ as used herein to refers to the overall condition of a precursor web or
film when viewed by the naked eye on a macroscopic scale, prior to permanently deforming the
web into a three-dimensional formed film. In this context, extruded films prior to post-extrusion
processing and films that do not exhibit significant degree of permanent macroscopic three-
dimensionality, e.g., deformation out of the plane of the film, would generally be described as

. . .
As utilized herein, the term “interconnecting members” refers to some or ali of the

elements of a web, e.g., web 40 in FIG. 1, portions of which serve to define the primary



sidewal | portions 53, of the channel extending fromthe base portion 51 in
the direction of the second surface 55, with the channel opening being
substantially in the second surface 55. In general, for a plane cutting

t hrough the web, e.g., web 40, orthogonal to the plane e.g., plane 52, of
the first surface 50 and intersecting any two adjacent prinary apertures
e.g., apertures 41, the resulting cros$-section of an interconnecting
menber di sposed therein will exhibit a generally upwardly concave shape
that may be substantially U shaped. The term "continuous” when used herein
to describe the first surface of a nacroscopically-expanded,

t hr ee- di mens RRFFRIES BYGHSOBERUPYSIRIVRRE AS paafbe pRpracisted ffem i descaption of G- 1 atddkeact er
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conpressi on an b ac tions having
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upwardly concave shape that may be substantially U-shaped.

The term “continuous” when used herein to describe the first surface of a
macroscopically-expanded, three-dimensional formed film web, refers to the uninterrupted
character of the first surface generally in the plane of the first surface. Thus, any point on the first
surface can be reached from any other point on the first surface without substantially leaving the
first surface. Conversely, as utilized herein, the term “discontinuous” when used to describe the
second surface of a three-dimensionally formed film web refers to the interrupted character of the
second surface generally in the plane of the second surface. Thus, any point on the second surface

* cannot necessarily be reached from any other point on the second surface without substantially

leaving the second surface in the plane of the second surface.



mnimal rewet when used as a topsheet on a di sposabl e absorbent article,
sych as a sanitary napkin. FIG 3 is an enlarged, partially segmented
perspective illustration of a fluid pervious, macroscopically-expanded,

t hr ee-di nensi onal polyneric web 80 of the present invention. The geonetric
configuration of the macroscopic surface aberrations, e.g., primry
apertures 71, of the polyneric web canlbe generally simlar to that of the
prior art web 40 illustrated in FIG 1. Prinmary apertures 71 nay be
referred to as "apertures” or "nacroapertures” herein, and refer to
openings in the web that permt fluid conmunication between a first surface
90 of web 80 and FE3. 2skaysauleniargefl ponial®bsegrhentadipegectifeiBuspyationaf apatperf ur es 71

of the web spguhpidt aﬁkﬁyméuc%&oag%ﬁ%bﬁ% fobrlld gQAe@a'ﬂ? mjagc%régjrccfv&l{hiﬁe surface

90 by a continuous ne I nt er connect i'ng nber s, nbers 91,

92, 93, 94, pdregtoned,Cwry 6fmaitertedht ‘B‘°’i9ﬁl€“a‘ﬁ‘é)f‘ﬁfé‘r° abeprtong Hé‘gren be f°}'ﬂ*qdr‘i’ﬁr y
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ace is a

secondary a res n the e second sur
pl an vi ew of ”8 & Véﬁ’gj }ee"ﬂtf"gf“ré%lﬁxhal%'él?’fvﬁ?sgta%'?‘fa"p‘é’?pﬁfsbﬁ“éﬁq s2’8*"1 n the pl ane
of the fir sompaggbiege theyfeb efiCusb { 6B, 7ad yob do marbonlit fiteid flowfriaani¢rbapesueti Nnensi onal |

macroapert ur’ﬁ]@reﬂﬁ' ¥l¥BbnefiV6theHeb biRe ﬂ?@s@rﬁ%ﬁoﬂ%‘%ﬁﬁeﬁ&@oﬁ%'t&g@m@r V‘[’lﬁpeat ing
pattern of unjform shapes, for exanple a tessel atrn’%t pattern, Is
Rt

preferred, tHamelape WBF“ 1574 ata topshiasi op £ dispasableabsorbent aicler yphas a?T“ta"rbray be
general |y cCinapiid.ar, poI ygonal , or m xed, and may be arrayed in an ordered

pattern or in a m t Q% i n .IGB rconnecting

nmembers, e.g., li:?ée:r con ngl(%{gedeﬁmlau X qégpeasﬁ%?gwd ‘,IS"%\ ‘ﬂf “TH&Fent 1y

conti nuous, mactomomeﬁb'regmdpé thnag- énwmdmpb'mgioe‘/eéﬂ@nﬁtbe m¢sand1vnglon nthe one
geometric configuration of the macroscopic surface abetrations, e.g., primary apertures 71, of the

polymeric web can be generally similar to that of the prior art web 40 illustrated in FIG. 1.
Primary apertures 71 may be referred to as “apertures” or “macroapertures” herein, and refer to
openings in the web that permit fluid communication between a first surface 90 of web 80 and a

- second surface 85 of web 80. The primary apertures 71 of the web shown in FIG. 3 are defined in

- the plane 102 of first surface 90 by a continuous network of interconnecting members, e.g.,
members 91, 92, 93, 94, and 95 interconnected to one another. The shape of primary apertures 71
as projected in the plane of the first surface 90 may be in the shape of polygons, e.g., squares,
hexagons, efc., in an ordered or random pattern. In a preferred embodiment primary apertures 71
are in ’rhe sha.pc of modified ovals, and in one embodiment primary apertures 71 are in the general
~ shape of a tear drop. Polymer web 80 exhibits a plurality of surface aberrations 220 in the form of
- hair-like fibrils 225, described more fully below.



another in nutually adjoining transition zones or portions, e.g., portions
87. In general transition portions are defined by the largest circle that
can be inscribed tangent to any three adjacent apertures. It is understood
that for certain patterns of apertures the inscribed circle of the
transition portions may be tangent to nore than three adjacent apertures.
For illustrative purposes, interconnecting nenbers may be thought of as
begi nning or ending substantially at the centers of the transition
portions, such as interconnecting nmenbers 97 and 98. I[nterconnecting
menbers need not be linear, but may be curvilinear. The sidewalls of the
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interconnecting members. Exclusive of portions of the transition zones and portions including
hair-like fibrils, as disclosed below, cross-sections of interconnecting members transverse to the '
longitudinal centerline between the beginning and end of the interconnecting member may be

- generally described as U-shape. However, the transverse cross-section need not be uniform or U-
shaped along the entire length of the interconnecting member, and for certain primary aperture
configurations it may not be uniform along most of its length. In particular, in transition zones or
portions intercormecting meﬁbem blend into contiguous interconnecting members and tran.éverse
cross-sections in the transition zones or portions may exhibit substantially non-uniform U-shapes,

or no discernible U-shape.



web 80 is used as a topsheet in a disposable absorbent article, the web can
be oriented such that the hair-like fibrils 225 are skin contacting for
superior softness inpression, and yet, the hair-like fibrils 225 do not
obstruct fluid flow through macroapertures 71. Moreover, having hair-Ilike
~fibrils 225 with closed distal portions 226 results in reduced rewet, i.e.,
reduced anounts of fluid being re-intrtmuced to the surface of the

t opsheet after having been first passed through the topsheet to underlying
absorbent | ayers. As shown in cross-section FIG 5, hair-like fibrils 225
can be described as protruding fromfirst surface 90 of web 80. As such,
hair-1ike fibril BIR25 adathebanlached, paitilletbwas the direeglimerisiona] ablymatictwlab 80 | m 120,

and forned f ' : ' ir-like
Flbri s cana hER0S o yelipbl ik bl Yol {n0s bbb 0 B,

proxi mal  porthepEgusey Glo ydich ce b gsigele &V@toéw&p@ﬂpplmer@zsmuménwwmxmded porils

225 have a hghigd fith. K@@aﬁwﬁﬁmbwmlmﬂmmy@fmhw&%pn aﬁrméy\éﬁw
adj acent flbré(lst i tude A ecose |sta Eortlon

226. Hair %se?qng?ai"‘f‘gg%éﬁ“’é‘e%&%‘f @PYW“%H'P‘?PH B8 dfkngway oy thae 2 for

cylindrical Isiifiatecfiling, éncluging Nns@urhpristhg skifl lagdre tWiliileattis predenilyayréitred BHaG 5 Sect i on.
By "lateral™ n ar al.l el ane of t first surface
102. For non- um@gl?} Il’I a?’g&[ﬂ?‘u IXyeps. gg 5 i lbpfnd%d}%nnmate Subsmr?ml}?’drl cal

struct ur es @pnchmgntly injthegplang pfshg ﬂegmd dlr&msltﬂéﬁ ischof presatly bekicvetd tabe ¢shratid thet age

| ateral cr 0&&3;8@5‘4 IOAR 8 mdid ﬁ?é?ﬁh%ﬂ:x@fad fi#nek Q@Jalla%egmon&‘surﬂée theld Ghe ohxgrr(é) as

shown in FIG . _Thus, for ich hair-like fib aspect ralo
defined as 13 hf’(ﬁ} 4 ghiows pplugghity of spriagegberpagions Z?Q’R@ef?rﬁ‘ﬁifp%r‘lﬂ‘?ﬁib@éﬁzshave an
aspect rati @hbhdk- lﬂcfa fibuils dre fodedhs Brotrﬂ'd&ecxtﬁsmﬁmif thE polinGerizartb 86, g&nera!llj} onlth® and is

preferably [ e { C t h of any
i ndi vi dual #‘téitr %%Peg} 'ﬁ% 5‘%@’69% Bﬁ&w&% °n° F?u'l{'k t% { rﬁnﬁ’e Srrﬁd because
t he actual b ghcmmedﬁamned@w&dweﬂqg@ SkvelfqghtFOh@chab(bnsas a'pilsmwaim ty of
hair-1ike fidapbshtie HdtoeRBartilds &F 1%@@9%@&{-@&%% Bﬁb ;ﬁGmﬁE’Sﬁlﬁ‘E&nEﬁEMsg‘Jm

anplitude Aria and_an average naxi mum anplitude A.= over pr edet er m ned
area of web Pagon § ip Atz swgace 99 B?P%}e?? iep @f%é@“@é&?@%@d& F‘F%%f?réyr‘f@en an
aver age di novebB®is ugd a5 Qropshset ha dibpdsetiabseicknf dticleqthe pibicanlbe biyentad siehthat- | | ke

fibrils 225. uﬁ'h\keaﬁﬂ%siztzﬁgf@slamﬂon&mgrforqﬁp@m%f&@s@'meg&@l%g égm&h%hgam be made

by any net hoof nown 1 n e art, suc ¢anni n
M croscopy dWels @3k dg nojsberrstiliidpw qwe@eﬁaéﬁoyert@w Hvé’#%i@éefd@m&bmrléﬁpl 0 ARa, . g

of the hair ﬂbhisazs‘wlhmdsaiMp&%nsazsr%ﬁﬂs&éaﬁmmt paIbduedl sabudtd 2 oL can be
expressed asD

nS| hair-like fibrils 225
can be indi r&e8 Tev%g’chéﬁ\{%%eesﬂgﬁﬁggg ‘feﬁ%ﬁ“}%‘ﬁﬂﬁﬂeeﬁigﬁéﬂaﬁf%ﬁé"“&? B8 formi ng
structure, aepsiteidehmgiedyingabsogbehtblexs. beI ow. For exanple, for a formng
structure nade a 8’&"{? S rusi ons,
e.g., protrusi o%gmfgg 956@{;&%§%r Mﬁgﬁgfh%ivav%hrg% d\}e\k%l C lﬂ dI%}gke fibrils
225 are to geoor iyt susfgce399f web 80. As such, hair-like fibrils 225 can be descnbcdasbcmg integral

with film 120, and formed by permanent local plastic deformation of film 120. Hair-like fibrils

can be described as having a side wall 227 defining an open proximal portion 229 and a closed

distal portion 226. Hair-like fibrils 225 have a height h measured from a minimum amplitude
Amm between adjacent fibrils to a maximum amplitude A, at the closed distal portion 226.
Hair-like fibrils have a diameter d, which for a generally cylindrical structure is the outside
diameter at a lateral cross-section. By “lateral” is meant generally parallel to the plane of the first
surface 102. For non-uniform lateral cross-sections, and/or non-cylindrical structures of hair-like
fibrils, diameter d is measured as the average lateral cross-sectional dimension at ¥ the héight h
of the fibril, as shown in FIG. 5. Thus, for each hair-like fibril 225, an aspect ratio, defined as



have known di nensions. |If precursor film120 is fully and permanently

def ormed over protrusions 2250, then h and d can be cal cul ated fromthese
known di mensions, taking into account the thickness of the precursor film
120, including predicted and/ or observed web thinning. If the precursor
film2120 is not fully formed over protrusions 2250, then the height h of
hair-like pillars wll be less than thB correspondi ng hei ght of the
protrusions 2250.' In one enbodi ment the dianmeter of hair-like fibrils 225
is constant or decreases with increasing anplitude (anplitude increases to
a maxi mum at closed distal end 226). As shown in FIG 5, for exanple, the
di anet er, oh/dassebadpterhiaed rHfir-like fkrds 225ctri amedn agientarpiip hdthof apleash@p.r Thei ke

fibrils 22§spg@&upgmq,enegflllgumgbmﬁ;agwapﬁgst@gﬁttzl on 229 and the | ateral
cross-sectional di mension stead |I§ decreases .to distal end 226 Thi s
@

structure i s bel &selperaps heapnd bejghy bobany individual hap-like, ikl 23S can bey 80 can
be readily agfayetefemiing, hﬂu&eéaﬁfemdhgmsmelgmtnupear?wavme H@gh@hivglﬂfhy descri bed

below wth n i Jn

precur sor \A@Mg(?g%agﬁlﬁ%géns Q’ed mlf“ﬁ(%md“ é""""gim ve‘a%eom]d’”a qulg"eqw red to
form hi gh as\peeﬁd ap ayerage hammumlaklehtﬁdemmuoscrzh@ﬁedct&ouneémmveb 80.hiikewizeg can be
observed at g cg va f18Erods! s&ﬁ&%ﬂhﬁﬁsﬁhs %‘Qérag\%ﬁme@%n aQRaf by &tbmihey 9BANT that the

t hi nni ng is 1 hct when viewed i n mag ni f cross section. Such thinni ng
can be benePl“Eaih%(Pf %Pér-lilqﬁéblfﬂﬁil%néachewwmd °'Bfffdé?an‘P‘ta% PesyrRgnscatiee t o
conpr essi on rfade HhgRmetidiBRok DGR, dﬂMla'pred’n%ﬁl&r Sidddlstafning @icrofoopyRid@ata When a

person touches the . polynmeric web 8 hi_bi. t hair-1ike
Prbril's. 295 PR (TRGEHIe 0 v pf s bty AR Lot B S B PBRR endls 226 of
hair-1ike flpb_r1¢t¢rsnm24215>rtidﬁwéthtwclthebhcxghs%@pdra@/dn@t| oof hair-like fibrils
225, and, it is BfldReGHns ﬁaﬁdh'@cﬁhéﬁ@iﬂle ffbhis'iﬂs &HbQInduJa deteltBh & val¥ oBER! the

di st al ends 226, the hair-| reS| stance to the
conpr essi on kecrwnsqwaﬁmlrsr?ﬁb@e&%ﬁm%e %Bclb‘}?d"‘Pﬁ@lbé’F@tﬁnF@ef%F%a This |ack
of resi st ang@ming sthRGitehRE edordfg & ;fr@l@ﬂcﬂnﬁ@d@fméﬁﬁiﬁﬂs BEmse prolGiind, ke t he

f eel f I f dt b
of "t he pr es ISTGRs SFP RO B K Gver Vo e P R e AR Hhqual 1o or
great er t hamavetyaewnofimepsiogy If areturpofilpridd iicfullyeind pergiarehtly bt verpotasigns| osed
In Cerro 64350 thin 1?&}1%'& ﬁ%ﬂ@ﬂ&t&g&&m&eﬁnJan%nhUB%JFﬁ%@cd&@@tﬂéaV' ng only

the hair-like fibrils as disclosed herein, not I Nng macroscopic
apertures, dugkngss pfdhe regspisprdilm 124, inclydipe %fp%‘ftfdcaaﬁ/f’rowsqfwd “xﬁmhenmﬂ Hitg
per nmeabi | i t yprecwrsof Gifm 120G Kok fatly foﬁh&d&verlpmmﬂ&semmmmgafh ofiheirfikesiand

i nvention, é‘,tﬂf'[’(“esf g{g{hl Qc{}reg%ﬂdng% e%ﬁtso(ﬁhe??o%uﬁa g%éaol ymeric web 80 exhi biting

a soft and one surface thereof, the
silky feeling suwoae@@mmenehmmo@mm fitrilg228 issanstaptan desfeagds with et e

hair-1like f Iukefea41§g a%%ﬁmd@@ﬁiﬁhﬁﬁe xaa@aséa@d 4 maxdidfiin 5t'cf6§éd|d§ta?31§ hﬁ;l APstBwR Ot r uded

ext ensi on of_the surface and having a side wal |n|ng an open
pr OXi rm_| pOIFqu'} énfomn@ﬁdheéhae}egg? QHAVERES l&tFral cross-sectional dxmcnsxon of hair-like fibrils

225 can be a maximum at proximal portion 229 and the lateral cross-sectional dimension steadily

decreases to distal end 226. This structure is believed to be necessary to ensure the polymeric
web 80 can be readily removed from the forming structure 350, as more fully described below
with respect to FIG. 10.

As shown in FIG. 5, some thinning of precursor web 120 can occur due to the relatively
deep drawing required to form high aspect ratio hair-like fibrils 225. For example, thinning can
be observed at or near closed distal ends 226. By “observed” is meant that the thinning is distinct
wheﬁ viev;icd in magnified cross-section. Such thinning can be beneficial as the thinhed portions
offer little resistance to compression or shear when touched by a person’s skin. For example,

when a person touches the polymeric web 80 on the side exhibiting hair-like fibrils 225, the finger



portion 226, the hair-like fibrils maxi num | ateral cross-sectional

di mension at or near said open proximal portion, exhibiting a
cross-sectional dianeter d of between about 50 m crons (about 0.002 inch)
to about 76 m crons (about 0.003 . inch), and can be at |east 100 m crons
(0.004 inches) 130 mcrons (0.005 inches). The hair-like fibrils can have
an aspect ratio fromO0.5 to 3. For dispbksabl e absorbent articles, where a

t opsheet having a fluid perneable, three- dinmensional structure is desired,
the invention can be described as a polyneric web 80 exhibiting a soft and
silky tactile inpression on at | east one surface 90 thereof, the silky

f eel i ng sur fipsdiest OGntagf closeddistaleinds % Gifihpir-likepfibuils235.t Ruerto b high especttatio pfai r - | i ke
fibrils 225hmle@§mfs zishsldhﬁisFoeﬂe'véaemfmeuwultﬁn&?g%fﬁsIﬁtwat ofnddf @ fitEleHasext ensi on

of the web sur and having a sid 227 defining an open proxi nal
portion 2292%nthe heicklksdibgls gffadigle “ﬁtﬁia{*‘ied?lﬂlz E‘B“P“tsﬂ‘é‘ o slicprifpsed o the Wby
exhi bi ting &8 pavdrsHigers MMEJack Ofiesibad 1s¢dg&f€ﬁ=fd@§aﬂelﬁ§oﬁﬁfﬂd@@ﬁm5ﬂﬂd§ﬂﬁrOnS

(0.002 inches) 130 m crons .0 rati.o from at
(0,002 | s 0, LEE0RS 0 O0% LocEmly A0 20 AS0PEL LRl S dhar

macr oscopi cad:ﬂpyoveklﬁarad@ﬂngdfmfeasdquahnsrymdrﬂpathatafm@ﬁﬂpdmmwps sckur f ace
aberrati onsastﬁe?ebdiscggd%a@grtures 71 superposed thereon, the
nmacroscopi c surface aberrations 71 being oppositely orient ed fromthe
hair-1ike fibrilXsiwakbepeiedthat 3 fluid frapegpqahig Wb bavise orly the haikikefribdom a fir st

surface 90 disflosdd BRGER AN Uk RE ma&éscsﬁlc @@h&é@éah G RSTS84 for BRappAdaten ifle In Si t2 ¥5
ritls

of the hair- fi br|I 225

per unit ar é?’é‘ Eﬁmfi?’? I?F‘Isa‘?:téeq@’(ﬁed gh‘?f‘ ’Bé’n%?ﬁ‘ nR‘F’f’&(‘i;?’?)?reﬁgtén”ﬂt“’&btg%r bent
articl es. | invgeinetalbe désbribed ssarpblymetiowebdiftertibignpscpih gndeiky tm1eoppnemoneni for
adequat e t a%& I‘L.Jsfaon% gm'fagestﬁér&@ ’theVZ‘PfGJ fgeliﬂ s&rﬂ@e of m&» hd@hl%gle% gh o% iete

fiber-to-fi entrap rrently, at a

center-to- céﬁt-b‘ﬁe ﬁb§b&é$ ﬁ‘tjh Gfﬂl%lll%t}tke fibrijs FRSCPP’GQSPIP@‘I%WW‘E’F er‘i%e v(‘%bout 0. 004

inch to abogkfle Qﬂ@a\hﬂgcamdelwﬁll OPtdefiithg afn%en p46:8md] PorfieiiB2d addya JIRRKdidE -
M nimzing entra t of1 es bet fiber %P‘EFW oves {he sur({ ace
cl eanl i ness BIFME %}r‘ﬁ“f g’rg PR %ﬁmss'sﬁc MENHSP 8B LCF B BFBanl i ness
and skin he@tcnchmbﬁoﬂtldmeexhﬂm eerossiseptigmbdiandterdi offbetveen dpupy®myerorsdatiohter eon”

means that ffy 2&9&)%%5&%%&?0@&9&@6803 lqaﬂ%@éahxeﬁmhmc;ons@o& 3, wherein
the pattern of discrete hair-lirke fibri 225 i s di sposed t he | and

areas 81 of he) H‘?t"é?%rﬁ?}%‘l?t‘?‘ﬁ@‘) rfB’FrBé‘F‘lék"t)ﬁ"i’Flbs cat} haye an aﬁmftyatt?rfmm{’é PRy st
surface 90 of vvebor&ﬁhposaﬁ’rbwwm arﬁmgammbﬂsyeet liaifmg Sﬂﬂmmeaaleamed that
"super posed } her.eo coul nent , (not n whi ch
the pattern dﬂ?enﬂ?'?gr"gf Sdes re?%f? m‘fegtmc %ﬁ%gbedtasearpd’ 1N 8&%6%%1% rtures
71, for exanpbfeardsillgi t@bgle\mrbsm@@ dfeast joue ﬂmﬂm Pe thereeicthé silgy feelirigarface $4rfot her

embodi ment s g, Rk exﬂnsl&f‘g fﬂatl&'h Afshsa%é héf- @kechbﬁmy@acewe ﬂaﬂ 1&@5&@4 225 being
predet erm ned regions of web . For exanp fs heet for a sanitary

napki n can R&Wsudedegigtsiogoef 'ih%\jfboﬁ"’trfﬁaw My hﬁ‘&?& 2 SF‘FIX@H #47flefipigg an open proximal
portion 229 and a closed distal portion 226, the hair-like fibrils exhibiting an average cross-

sectional diameter d of between 50 microns (0.002 inches) 130 microns (0.005 inches), and an
aspect ratio from at least 0.5, 1, 1.5, 2, or 3 and wherein the web 80 further exhibits a
macroscopically expanded, three-dimensional pattern of macroscopic surface aberrations, e.g.,
primary apertures 71 superposed thereon, the macroscopic surface aberrations 71 being oppositely
oriented from the hair-like fibrils 225, that is, the primary apertures extend from a first surface 90
to a second surface 85 of polymeric web 80. ’

— The “area density” of the hair-like fibrils 225, which is the number of hair-like fibrils 225
per unit area of first surface 90, can be optimized for use in ébsorbent articles. In general, the

center-to-center spacing can be optimized for adequate tactile impression, while at the same time



225, and the renai nder of the topsheet being free fromhair-like fibrils

. 225. Precursor web 120 can be any polyneric filmhaving sufficient materi al
properties to be fornmed into the web of the present invention by the
hydr of orm ng process described herein. That s, precursor web 120 nust
have sufficient yield properties such that the precursor web 120 can be
strained without rupture to an extent tos produce hair-like fi brils 225
and, in the case of a three- dinensional, macroscopically-apertured, forned
film rupture to form macroapertures 71. As disclosed nore fully bel ow,
process conditions such as tenperature can be varied for a given polyner
to permt i tmibimizitgifiberetb-fibsricitrapmennot fluid) tCurrenlyLit ie bélisvddaliata tdner-tvedentaf t he

present i nvesgécingrrfabw 1@@1%% ngﬁmx%;lé)q:a@dutdémr}?cﬁ ) @Qé)é)?yﬂgh)mggﬂﬁffef erred

starting mat I's to be used as ecur sor cing the
web 80 of tWéﬂlpﬁ@ﬁehﬂaPkméﬁwwgemﬁmmt OEIUWGWbWe@cﬁbaﬁGHMPWthC&I@WQaU on
char act er i Steicaliness b tAék@hitaryapkit, Which iR fubd iBgrobds! iR efIHiER haioh refith Ak fe har den.
Exanples of filns suitable ?or use as the precursor web 120 in the present
i nvention i ntfde films of low density pol yethyl ene (LDPE), |inear

| ow densi ty pol y &t day bebudinfehd, Biberposainkbrdoh’tnehas ihdt thel polyaeric WebwpgbaidSi t y

pol yet hy! encoantl LMo enSe  RLYEMULERS SLRRTLE WP Rk, BLSGHR0f Ve 120

must also b I clen def ave sufficien for use
as a polyrrerthqiarrma&tﬁloﬁweupnr@g@qqtngrmmp@nmectnehmﬁx‘std@fm?ﬂaerBSlas used

herein desc rHoW%&er cBncBFhdRY, 1Ak coftinplited iﬁgte‘@up%ﬁ)&%& &%&”Q@M@ﬁ&k dobg ol @Sti C

limt, wll b antrallyretarnrtsn conformation. One
material fo 7o (gt showny in Wich thepattern, PM?&PIWTMZBFWHH%m‘ﬁr esent

i nvention i Snacia@A&Eb’s ANbéamplk yedideyw 683 sfeRiimercavatihghémtbefst avidie Dow
Chem cal of this ng a
t hi ckness of gé{lﬁfngrggr@&ggb%%z\%g éiw?%ﬁds?qumc ef'd redrgtemfmﬁqa%otnso “fp%a

ul ti mat e t erff ¢xampjf, agepsheetforta sgrgtaryPapkinggan havpamtlel regiaprigeing -l fibrils | east

635% and a 2% %H&&xéx%mﬂiﬁ&@:'hﬁﬁe&l?s?{ee%&é%lﬁ&%hﬁ%—hﬂe%ﬁfszislo MPa (each of the
above neasures determ ned accordin ASTM D 8 Precursor web 120 can

tQ .
be a | anmi nate of PrEGWEso5MetdR0sanfe3ey polymeric Ghp lraém%r%%%eemter&éeropeﬁmoﬁat e. For
exanpl e, pr eomred o theekebbE the prsenCinveptian e the \hWpdrdfanyreiigprerdsssibsoiiied heteift| That 4, ~and
precursor wgp 8&&9309@93 128 ‘}H&ft'h%% sﬁi%&%g y%eﬁ)eﬁ?oﬁ)éme &Jtﬁ«‘a!t Hre%ilﬁgéo%&r 12088k, ayer

is referred t core ayer out er nos ers are referred

to as skin Isﬁiléﬁds“"ﬂ“l“ﬁ pHEe ter%@éﬁﬂﬁe Atodyse baigslike diprils g2fpnd igthe e*ﬁt)?f adree-a t hr ee

| ayer coext rd:iﬂéﬁﬁioﬂaﬁﬁﬂa&@&@px&hﬂy%ﬁb&u@@ fmed Ml ruptideGkions ﬁua&&agab@édt& 2k mcrons
m crons

0.001 in r Vi thrckness 0
(0 0007 1n jstated ikl Yeorrsiegrep e il 1 e BRomE P POGHBRABYSE 5 1 Oy ons
(0. 00015 i n.pelymerto gaméitad strefel withisrovitisut aupturaxp Simaeiie weh oS tiipresmitynvedtiplti ns,
precursor qu gélngxgl, Ebl@f&egit H@%@eanghne wat p?éft!:rreﬁ Mgﬁﬁgnaﬁsstg Q@r}slacm; %he precursor

web 120 for producing the web 80 of the present invention exhibit a low yield and high-

elongation characteristics. In addition, the starting films preferably strain harden. Examples of
films suitable for use as the precursor web 120 in the present invention include films of low
density polyethylene (LDPE), linear low-density polyethylene (LLDPE), and blends of linear
low-density polyethylene and low density polyethylene (LDPE/LLDPE).

Precursor web 120 must also be sufficiently defermablc and have sufficient ductility for
use as a polymeric web of the present invention. The term “deformable™ as used herein describes
a material which, when stretched beyond its elastic limit, will substantially retain its newly
formed conformation. ’

" One material found suitable for use as a precursor web 120 of the present invention is
DOWLEX 2045A polyethylene resin, available from The Dow Chemical Company, Midland, M1,



referred to as caliper) of at |east about 10 m crons and | ess than about
100 m crons. The thickness of precursor web 120 can be about 15 m crons,
20 microns, 25 microns, 30 mcrons, 35 mcrons, 40 mcrons, 45 mcrons, or
60 mcrons. In general, the ability to formhigh area density (or |ow
average center-to-center spacing C) hair-like fibrils 225 on web 80 is
limted by the thickness of precursor neb 120. For exanple, it is believed
that the center-to-center spacing C of two adjacent hair-like fibrils 225
shoul d be greater than twi ce the thickness of precursor web 120 to permt
adequat e and conpl ete three-di nensional web formation between adjacent
protrusi ons USRS filin of thisrnmtetigl Intingic thicknessH 00 mimﬁii; &m hoeadensiteryield aflad Iyasbel ow.
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matter at or sta ereo ere actives such as skin
care Preferrcd surfactants include those from non-ionic families such as alcohol ethoxylates,

alkylphenol ethoxylates, carboxylic acid esters, glycerol esters, polyoxyethylene esters of fatty
acids, polyoxyethylene esters of aliphatic carboxylic acids related to abietic acid, anhydrosorbitol
esters, etyhoxylated anhydrosorbitol esters, ethoxylated natural fats, oils, and waxes, glycol esters
of fatty acids, carboxylic amides, diethanolamine condensates, and polyalkyleneoxide black
copolymers. Molecular weights of surfactants selected for the present invention may range from
about 200 grams per mole to about 10,000 grams per mole. Preferred surfactants have a
molecular weight from about 300 to about 1,000 grams per mole.

The surfactant Ievel initially blended into brecursor’ §veb 120 (or optionally the core layer

in a three layer laminate) can be as much as 10 percent by weight of the total multilayer structure.



agents can be localized at or near distal ends 226 to permt direct skin
contact with such skin care agents when the web 80 is used in skin
contacting applications. The precursor web 120 can be processed using
conventional procedures for producing nmultilayer filnms on conventional
coextruded fil m maki ng equi pnent. \Were | ayers conprising blends are
required, pellets of the above descri beth conponents can be first dry

bl ended and then nelt mxed in the extruder feeding that |ayer.
Alternatively, if insufficient mxing occurs in the extruder, the pellets
can be first dry blended and then nelt m xed in a pre-conpoundi ng extruder
f ol | owed by Suréjotahts intthezatferend nlecwdr weighff radge(3011 (006 grams/m&ie) dabd fdedk hods f or

k 875, | d
oK) PSP e 1185 85 E b S o Byl 280 515, | S50
et al. on My 8, ﬂmursqso*teh lmmoyommsc@ras@nd@mdemdhe retyimshblensl.

i ncor por at efhmﬁ{neal&l&%aﬁ ﬁ%ﬁ&ﬁﬂpﬁeate%ﬂa&w &tﬂe%féhea%b B | HiBRlh GioaPcMhbe t NE
: present i nventi on can as a tO sheet on a cat aneni al devi ce,

such as a saffied amp t%?&ﬁ%lﬂpef‘r-eatrbwse&hﬁf’ low @“%%P?lﬁiﬂy‘e@e {oe plemslipednto thee present

i nvention ephclbsotwaglmnﬁ&ﬁﬂloscopl cal ly expanded, thr ee-di nensi onal pattern

of macroscopic errations in t e for S 71

conmbi nes sof t ness prraga;gv e atnlllcuElte T n% clar Do “&%‘ﬁ‘&%‘?‘ggéﬁlﬂg

reduced fl uiskin tr@mtseoprp!am @rmdwfabmrtumscmbs,g gaolites, am beladded wwadne of Cur r o
643) . FI G mfrel18e of HHBcubAReb 126 Vin SémePenitB kAL, YR 'ébnqbréﬁlﬁ%éma&%awepns cut

away to nore clearly  show the construction of i ncludi ng
topsheet 22Y% hefisedin gkipre QPE?ﬁ‘bqgaB@°%‘i‘°%Fa§‘rPé'F‘i"é°t“ﬂﬁéB cgtach °§kﬁbm}9f"@'§éﬁ“l°t

i nvention. hid it Sladaer. eﬁdmcatyp@doxﬁémomem@wrmmﬁ bfhaiiRe BRiIOf251RE present
i nvention can al so. e utilized i nt_.arti.cles su as

pant yl i ner s ZRCRtEY tl nea%tvof%eearstﬂe %ga eﬂ?sg%éeipé bﬁfﬁggf ?C%esﬁ'éﬁqta%%’\ %Cont i nent
devi ces, V\D@gpdtsamé&étrcnlgsdandnemhbstdlpxkdeZZthpahisdlr@hmdcdntbcethhmdhslen@md, t hat
the present age%%amawwsonp&sedlhmeqta&ﬁ LhfichRRd | cul ar _type or
configuration of the sanltar napki n 26 “Shown 1 n FIG 7, whichis sinply a
representative nOM-AGCHETWEH 1 R§°°°§§&d uSiRE PRV ForR] Epeegures farpraduping ar y

napki n 20 hagmitilager fiis &ammtmaaltaed;mdeaﬁmngmmgéqmgﬁexﬁOWheramﬁermx@ﬁ
garment - f ac Ibﬂ: ssﬂ'y %q%ﬁgdbéglgfs og Q% a}%)g\g)edd&cng% %thJ caag %rst bﬁenlder}it S ed t o be

worn adj acen e wearer ci ng sTft°8te 20b is
i nt ended toﬂBbH‘MCéLe'etUee ea@eimthablavdneAltemhwy,sf lMﬂfI@lﬁg}aznmwosure\tnelne t he

sani tary na@ﬁu@et&ﬁe e?letﬁ\@in'%e ﬁx-'Ehtﬁy Biardied AaY¥heh BRI ke ) a%?écoh%mﬁﬁ@tzﬁfuhérnes a
| ongi t udi nal gent " ransverse . centerline " The term

"1 ongi t udi n&" °w°dat§'r Hﬁ“??é’?@‘i“ﬁ to iﬁ%‘feétF‘?“’f‘oS‘ﬁ {2l methods far malgpg HF‘%“EE&‘V"(?n in the
pl ane of t ha2eaadiscisyd in&ik Pa. N0 5t5h@875si ssugmevmk btyal. ah Mgy 2] 19¥6tahid U. g.
appr oxi mat eIP t. 1?(?“6%% EAZ lEﬁldtg e?&] ettoﬁ%)at%ﬂs BF ﬁlsc gsﬁre%fwhslch 1nd| ng

wearer into and rf
incorporated herein by reference

A fluid pervious polymeric web of the present invention can be utilized as a topsheet on a
catamenial device, such as a sanitary napkin. For example, a polymeric web 80 of the present
invention exhibiting a macroscopically expanded, three-dimensional pattern of macroscopic
surface aberrations in the form of primary apertures 71 combines softness properties with
excellent fluid rewet properties (i.e., reduced fluid rewet compared to previous webs, such as the
web of Curro *643).

FIG. 7 is a top plan view of a sanitary napkin 20 with portions cut away to more clearly
show the construction of the napkin 20, including topsheet 22, which can eompﬁse a bolymeﬁc
web 80 of the present invention. It should be understood that the polymeric web 80 of the present

invention can also be utilized in other absorbent articles such as pantyhners, interlabial devices,



napkin 20 is worn. The terns "transverse" or "lateral" as used herein, are
i nterchangeable, and refer to a line, axis or direction which lies within
the plane of the sanitary napkin 20 that is generally perpendicular to the
| ongi tudi nal direction. As shown in FIG 7, the sanitary napkin 20
conprises a |liquid pervious topsheet 22, which can conprise web 80 of the
present invention, a liquid inpervious Backsheet 23 joined with the liquid
pervi ous topsheet 22, and an absorbent core 24 positioned between the
liquid pervious topsheet 22 and the liquid inpervious backsheet 23. FIG 7
al so shows that the sanitary napkin 20 has a periphery 30 which is defined
by the out epiapegyEaining papts.ancontispnt devicen ornd-dresgings and ¢ liks. %/tm?O shogld@P t udi nal
edges (or " §iddRto6d@Rashd praseR ildaRibARAbAMIR todRhatibaeR A8 SuriiRs of 8NDS") are
designated 32, Sanitary napkin_20 pr.eferably includes optional sideflaps or
"wings" 34 FAHEY pRKBR shogp PG TartidhiRsip 2 %&P@ﬁ“ﬁﬂ?’l“ﬂ’ﬁmﬁ@w&e' wearer's
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around the crotch portion of the wearer's panties. The side flaps 34 can serve a number of
purposes, inchuding, but not limited to protecting the wearer's panties from soiling and keeping the
sanitary napkin secured to the wearer's panties. |

FIG. 8 is a cross-sectional view of the sanitary napkin taken along section line 8—8 of
FIG. 7. As can be seen in FIG. 8, the sanitary napkin 20 preferably includes adhesive fastening
means 36 for attaching the sanitary napkin 20 to the undergarment of the wearer. Removable
release liners 37 cover the adhesive fastening means 36 to keep the adhesive from sticking to a
surface other than the crotch portion of the undergarment prior to use. In addition to having a
longitudinal direction and a u'anéverse direction, the sanitary napkin 20 also has a "z"direction or
axis, which is the direction proceeding down through the liquid pervious topsheet 22 and into

whatever fluid storage core 24 that may be provided. A continuous path between the liquid



the preferred method for commercially making a polyneric web of the present
invention. Further, while the process described with respect to FIG 9 is
primarily designed to form nacroscopically- expanded webs having hair-1ike
fibrils 225 and prinmary apertures, e.g.; apertures 71 of web 80, it is
believed that a hydroform ng process can be utilized to forma web having
only hair-like fibrils by suitably nmodi¥ying the fornmng structure to have
only protrusions 2250. Polyneric web 80 of the present invention can be
formed by a hydroform ng process on a single three-dinensional form ng
structure 350 and can al so be anneal ed and/or dried on the form ng
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onto the surface of forming structure 350, or it can be fed from a supply roll, as shown by supply

roll 501 in FIG. 9. In some embodiments it is preferred that the temperature of the precursor web
120 be elevated sufficiently to soften it and make it more conformable to the forming structure
350. The temperature of precursor web 120 can be elevated by applying hot air or steam to the
web or by passing the web through heated nip rolls, prior to subjecting it to the forming process.
In the process described in FIG. 9, précursor web 120 is fed in a substantially planar
condition in the machine direction (MD) from a supply roll 501 onto the surface of forming
structure 350. Forming structure 350 rotates at a speed such that the tangential surface velocity of

the forming structure 350 substantially matches that of the linear velocity of precursor web 120 in



the liquid jet 540 is to cause the precursor web to conformto form ng
structure 350. As precursor web confornms to form ng structure 350, both
the hair-like fibrils 225 and the primary apertures 71 can be fornmed. As
primary apertures 71 form vacuum from vacuum chanber 520 aids in - renoving
excess liquid fromthe web, and, in sonme cases aids in form ng precursor
web 120 to formng structure 350. As @®0ecursor web 120 is passed under the
i nfluence of high pressure liquid jet 540, it is permanently deforned
to.conformto the formng structure 350, thereby being fornmed into
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sufficient to at conforns to formng structure 350, In a
cast processr 'gf @ptipnallyin combination with a vacuum chamber) can impinge the partially-formed web

to further form the hair-like fibrils 225 in a second stage.
In the process described in FIG. 9, liquid jets 540 and/or drying means 590 can be

replaced by re-heat means. Re-heat means refers to means for directing streams of heated gases,

such as air, such that the heated air, alone or in combination with vacoum from vacuum chambers
520 or 555, is sufficient to cause precursor web 120 to conform to forming structure 350. Re-heat
means are known in the art, for example as disclosed in US Pat. No.l4,806,303 issued to Bianco et
al. In general, a re-heat means comprises an air blower and a heater as well as a nozzle to direct
forced, heated air onto the surface of a web. In one embodiment the air exiting the nozzle can be '
between 220 and 305 degrees centigradé and the precursor web 120 can be moved under or across

the heated air stream at about 25 meters per minute. In one embodiment vacuum can be



web 120 is extruded directly onto the surface of formng structure 350 such
that web 80 formation can occur prior to cooling of precursor web 120. In
general, therefore, one fluid (e.g., water or air) or nore than one fluid
(e.g., water, air) can be directed to inpinge on, and do energetic work
on, precursor web 120 in one or nore stages. It is believed that, for

t hernopl astic precursor webs 120, as thg tenperature of the precursor web
approaches its nelting point, it nore easily stretches without rupture to
formover protrusions 2250 of form ng structure 350. However, for formng
macroapertures it is nore desirable to have relatively high straln rates
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For exanpl ean taslireked wnimpingéérCandGp empgdeticreork on, webur®0 welntR0eordior moted, whil e

still on for&%egglt%tblél%géﬂﬁtﬁ for%]?cgrnnénllg;ﬁice;?e gr\{'ngiZHeﬂ%t&]ipegﬁﬂ( ditheMEANS 590.

Drying neans 590 can renovi riving off
liquids f romepwoywelnpemwéb@ts melting PR if mere §35ly Wé%ibesd‘ﬁ‘g?%glp%ﬂmw“&e
drying, ul ty b6 2250OF fogmingitaibruné 850 Gdweven for f&amfgenadfoypc&gms ieichotehe |ike. In
gener al , é;r 0, can be ut i I,

ul t rasoni c %‘E 9t°3ﬁvc? r?]ﬂgelp'%gg Straj AP Bellag?"ﬁy Iz"‘f’/laclfu um dgengilg?m i be
utilized t o fibiild itismale §esirayleliy have singvely low sqyéarr rtatea#mdpp e@w dciqdingly in 4 or mi ng

drum 518. Dryi Bg-Thaks pﬁﬁ% %nenkb%m%s(if% i g‘%‘fuid"a@ﬁ}s! Aofhehll sttifes POl ymeric

web 80 and I nto vacuumc can be utilized to
| ocal I'y contogt b 2diusfed 11‘4?8?"6"““%??&?"“@]%&%“ W%U@H‘e aY?BWH‘BIé%a"WHiP“’é?fP@F aFacuum
chanber 555 .andB@t fenpsathré Of thdysteaf3iOr wieh 120do FmbOTh\MicroSherthreCA lah @ ighoaspkedi 1 ect

heat or heat %h%lr- fike-Fbs E&;ZEQ mdepel}aiexggf.'

For making webs suitable for use as a topsheet in a disposable absorbent article, precursor

web 120 can be a polyolefinic film from about 10 microns to about-100 microns in total thickness.
For such precursor webs 120, high pressure liquid jet 540 is typically water at a temperature from
about 15-95 degrees C, operated at a pressure in the range of about 200 psig to about 1200 psig
and a water flow rate in the range of about 18 liters (4 gallons) per minute to about 62 liters (14
. gallons) per minute per 25.4 cross-machine direction (CD) mm (1 inch) of width of the precursor
‘web120.

After passing beyond the high pressure liquid jet 540, (or jets, as discussed above),
polymeric web 80 of the present inventi(;n can be dried while still on forming structure 350. For
example, as shown in FIG. 9, polymeric web 80 can be directed, while still on forming structure
350, under the influence of drying means 590. Drying means 590 can be any of means for



Usi ng a heated drying medi um 600 has an additional benefit for making webs
80 of the present invention. Prior art macroscopically-expanded,

t hr ee- di nensi onal pol ynmeric webs, such as the webs disclosed in the

af orenentioned Curro 643, are dried in a separate process after being
renoved formtheir respective formng structures. These webs are typically
wound onto a roll for storage until neé2ded for web processing of

di sposabl e articles, for exanple. One problem associated with prior art
webs is the conpression setting that occurs during w nding and storage.

Wt hout being bound by theory, it is believed that three-dinensional

pol yet hyI e nemweigs ondriving eff feridsdreoepolymste webd.snsh ag ragisttdibdt idpyinig] @nveotiver t i e
whi ch "I ockgrr a#}gggbﬁcqp)ﬂgaﬂgﬁmocwpmlf@a@&g afd the i€ eRerall { arfpds Peen found

that by fir hrée- di mensi ona yneri ¢ webs by ~ slbj ecting
themto el eV‘é‘P‘é@l“‘lﬂéﬁ’b@r“&PﬁPé’é"hf"éP°a§d§ﬁf‘$‘¥"’é‘?“§rﬂa"?st 19 thedlifte. A pfiopry e d
conpr essi ONv#@im éhSmbd’rSShlﬁﬁds ilizdalteMe fhtdefingyinR@R bhepartial fregere@fs@t, however,

it is diffigult r|o art I.site te at ures
due to the [oBpng M@%‘P \r/%s‘g‘ﬁ&’td“"%lq“ldf° of pelygerc é‘fngﬁé\eb i's
subj ect ed tmdaxnmwhumglambmﬁﬁ aafﬂeesw anth §80warbetutiivdd totlocallypeatatoagy liquid

t hr ee-di nen is
omson. "t hoBata Dkl oo GuES S dninli 450! B 90 Ll Shaftaisd Bl B
provi des a B’F@W#ﬂﬁéﬁ??th%tr%b@?éiaﬁgseé&ﬁémqﬂ by permitting processing with

sufficient :jy hi gibsmgalma@éﬂdrﬁ@xhamﬁsoemwaﬁd&mﬁmaﬁﬁdfoxtrhﬁqﬂga&zbs gdyrhe at the
sane tine r

e annealin ure Wi || dependi on the
T of | dry PRSoBo GRER R oR-FHEE Hiteisbtsigpe! PR BE. T
general , foss qm#/qbs)ﬂledlqscd io thnlefos:meatxodccg@mg/‘@eﬁmaadnemgl ats_epamenabqassaﬂafbelbgat vvee n
about 50- 208 S0 bl il mne 1B DR K Tfafy WG Mo RATSES | N
drying (or cf'ryl ng/ annea sta e process e renoved from
t he form ngsteegydtiincededBDpwetinsenessigiof dispoglo astiples, fos exapplee @n¢ Rpblerevvound or fed

directly tOaﬁm%’ﬁﬁor@ﬂ%&ﬁih@&n@%&&l*ﬁﬂg&hat@cct@'ﬂ%ﬂ%&nﬁdﬁg‘&& sthregedf the
present inven such, as formﬁ thure 350 refgl rred to, with respect
gleée t - i

to FIG 9, "4 %B@%@P&F B Speonrgk s dimspsionalnolygthyleng eht %8n. The
form ng st expetiancen sendapneystaiiization @F e time trhich “locks i’ fhe cotlapsgd, yomsiamte | G 10

shows a po”cde%boﬂha@béeﬁrfc%&‘&at firs bbb &&%aﬂ%al%%@%}@({;@‘ﬁébm{?”“ on 350 in

partial perspective view orm ng ructure Its a plurality
of forming Sibieginedica t%lf}é‘faicﬂ feé@er?tms &éfﬁ%nbtyms @FWW@’%?W%‘P‘@“ is
inter COﬂneC'&ddﬁk@dBméi@ﬂtéﬂ a&a@the:Famrgbrre@l &bwuértwrsaxmendmbﬁapﬁ&anpesmt fluid

conmuni cat i si.n t ha en for
structure f:a’l’eﬁqu’g \rlyfenépcfaa%g% ah emqatw %a lcfsmicﬁm %Patl; {ragn?rfaﬁ lfOZO and
form ng st r swjegiedtogarsaling t@mpﬂa'a@e. ﬂ%@bltwdam@smameﬂﬁnenmammﬁmdf ace

1060. For m RS kg Whims! ﬁ@r\mueas@mﬁek&&é B3 X6 M BN Gh Bk kmbgt ween the
formng structure irst surface 900 and formng structure second. surface

850. Pr ot r uSFustee pyayifgs %glgng'ﬁept PIoggssing benefit by permitting processing with sufficiently high
annealing temperatures to anneal the web, while at the same time drying it. The annealing

temperature will vary depending on the time of drying, the polymer used and the thickness of the
web, but, in general, for polyolefinic webs, a drymg/annealmg temperature of between about 50-
250 degrees C is sufficient.

' After polymeric web 80 passes the drying (or drying/annealing) stage of the process it can
be removed from the forming structure 350 about roller 610 and is thereafter rewound or fed
directly to subsequent converting operations.

A forming structure of the present invention, sﬁch as forming structure 350 referred to
with respect to FIG. 9, is necessary for making a web of the present invention. The forming

structure is sometimes referred to as a forming screen. FIG. 10 shows a portion of a forming



formng structure first surface 900 to formgenerally columar, pillar-1ike
forms. A conparison of FIG 10 wwth FIG 3 shows the general correspondence
of formng structure 350 with polyneric web 80 of the present invention.
That is, the three-dinensional protrusions 2250 and depressions (e.g.,
apertures 710) of form ng structure 350 have a one-to-one correspondence
to the hair-like fibrils 225 and prinmar2y apertures 71, respectively, of
polynmeric web 80. The one-to-one correspondence is necessary to the extent
that the formng structure 350 determ nes the overall dinensions of the
pol yneric web 80 of the present invention. However, the distance between
pl ane of thenmmmsfmspmﬁmwewm®23aﬁdppﬁdma&@ﬁ“@waséthdmsm$mame3$D6 of the
pol ymeri ¢ el 80, RESEy Bobmb: driurs @zﬁm@a h&amed 5 BRRSE dstieen the plane of

the first surface 102 and the plane of the second surface 1060 of form ng
structure 35‘(9’°°WF‘§‘3F“§“‘E%%%MSE°@H’§ sfcireapergires 710 pemit fIid commytiGEtioneh 80, as
shown in Fl gatwn oppssm‘gwurfdﬁ@&mgm&wb@cfmﬁdgeumuﬂﬂst siiffice BOVEIS $he Qfane df@eni Ng

structure 3 t.he ness ul ar di.st anc et ween t he
pl ane of thgm“f’ff?‘cgi“h@ 38%“1 %ﬁﬁ“’gﬁeﬁmﬁﬁ gne 0 p?‘ﬁ"&é%cf‘%cﬁﬁf $face 1060
of forning 360URdrming stBisAre ske@all poitions834 eitmdtgﬂmrallembtmgelmb foyamet stradture
perspective sﬁﬁacgﬁomgfofrafnmmm&tswg S 5ee 356 ﬁm\erens iz@o et fronk 0, and

conpares wt e simlar vIiew of meri c in FIG 4. Protrusions

2250 can b@nnaasi@ruatymmﬁﬁ%@&%@afwﬂcﬂé@rﬁhlwv@@i@rBkrofomr%mf|rst surf ace
900 to a distal ,eeanpaas@Qomésm&hmwmlarhhmezhe‘géﬁérnesn@wnwneﬁdfmw of FIG

ol |t ude. mBERFag0 FIOMPFIFS Lt L8 800" BE0 b g S ERABRBEY si ons t o
di stal end P®6ioni2250 andsiewrssioss (gt apkuresgM0)pé forning gasture350 brve & BGnertp-oreons

(about 0. Oogon'e!sﬂaﬁcmlce fﬂe mﬂ% %bl"ﬁg Ziﬁ%éai fia Oﬁ)%m;é 7'I‘ %@&%el%%?ﬁ&é‘)hnegc 003

i nch), .and can be at east out 152 (about "0. 00 and can
be at |east Wa@)%tThQ%'t?rP@rcG%@P‘{né@ﬁWF nEgesyAY to %ﬁ)em%ﬂleéwsé‘m"&‘fe PRast

about 381 NysrRSs tﬁ@&@ﬁn diheBslons bm&ﬁolynﬁﬁ@aemlo@ms ReafinaN®. ModbrAet er dp,

which for a ener tr 0 de ter. For
non- uni fornfhég’d?%ce %/eintgﬁge&g}?focf “raeoﬁgéﬂ'ﬁquaﬁaf’flh% @Hf'ﬂt“ﬁﬂ” §ﬁge

pr ot r usi ons p&lPbdic wdb dmeednot tipth¢ sumgrestheidisitheabetwdse thy plnagfechedir staced@2® | onal

di mensi on Ofmd%@;h{nuwmcﬁh sirf6e lfaecs &%mkbg selicnwfsopm; [s8SdaR The ARAMe S Shown

in FIG 12. Protrusion dianeter ﬁlcan be about 50 m crons (about 0.002

inch), and cEnforrelyzeriq wehf0, agshnyin iHIG. Fds nof depesident upprdheagal ghicknessofy 76
m crons (ab@dﬂnm@ stEi0fdrei 386, e, thickeks 6 tbepeqiendlmthsramwwaea?he phinesfams (about

0,005 11CH) gl 1p RS Bal FHEUSH 220 ora B REGLL Ul QR gBEPeCt Tt i o

defined as can erm ne frusions can have an aspect
rati o hp/dp of aFIGl Bais ¢ futther griergedspartial perspestivgview Oﬁthﬁrfennlﬂy‘p‘@uq@pé@tshwati 0 can

be at |east yagaufo, éd%ape@%tp&eﬁgﬂﬂtwe@of%&yﬁ 0 web BPRAFIERN ProtrRGGE ﬁ:}sﬁl ons had
a substantially uhi f orm di amet er of m crons

Sbont 105 et by romgr GRTBE bR SR S St et P0G LA ns 2250

can have a o@Bto®h i the further enlarged view of FIG. 12, protrusions 2250 can have a height hp
measured from a minimum amplitude measured from first surface 900 between adjacent

protrusions to distal end 2260. Protrusion height hp can be at least about 50 microns (about 0.002

inch) and can be at least about 76 microns (about 0.003 inch), and can be at least about 152
microns (about 0.006 inch), and can be at least about 250 microns (about 0.010 inch), and can be
at least about 381 microns (about 0.015 inch). Protrusions 2250 have a diameter dp, which for a
| genperally cylindrical structure is the éutside diameter. For non-uniform cross-sections, and/or
non-cylindrical structures of protrusions-2250, diameter dp is measured as the average cross-
sectional dimension of protrusions at ¥ the height hp of the protrusions 2250, as shown in FIG.

12. Protrusion diameter dp can be about 50 microns (about 0.002 inch), and can be at least about



center spacing Cp between two adj acent protrusions 2250 of between about
100 m ¢rons (about -0.004 inch) to about 250 m crons (about 0.010 inch). In
one enbodi nent the center-to-center spacing was 179 mcrons. In general,

it is believed that the actual distance between two adjacent protrusions
2250 (i.e., a "side-to-side" dinension) should be greater than tw ce the

t hickness t of precursor web 120 to erfdure adequate deformati on of
precursor web 120 between adjacent protrusions 2250. |In general, because

t he actual height hp of each individual protr usion 2250 may vary, an
average hei ght hpavg of a plurality of protrusions 2250 can be detern ned
by det er mi néGrgicrans, gdeen besibor 7Gmisreag@baut hOGAINehaApd e beld leagabayt BiAd a

protrusion gxRha@so u'ET@ES(bstLUE) aFHRY, k&@éiﬁpro&ﬁ’sfm,ns@!S{otré’mdﬁraﬁ‘ﬁi@atrﬁ{o”aeﬁﬁ‘éé a@rea of
forming structure 350. Likew se, for varying cross-sectional _di mensions,

an average WV Fardie GriemmingAebaisigpHizg0 E"&r]i‘a'f?émd@ﬁ‘éfai‘i'i’ He/dp piatlegst biagd sy i ty of

prot rusi onsmglza%%rm&écrrh@dmctrhﬁbcbanmxﬂlmhlﬁ:ﬁtmnﬂenﬂserma&s MRasr enents can be
made by any nown r S b 0 ter ai ded, scanni ng
ni cr oscopy anﬁr%a?“élll ?rﬁtalsﬁns[hé‘l’gﬁ?u 3?%@%‘?’% #"Waer?eé?rél;%w gmlcmé‘?% ge? 53%‘ ratio
of the pr ot efiaboud HE rRPSs, foARRERgt rhtiprof abqgt o€l €The profmaads plﬁotcmdnve:ﬁ centeie- for m ng

structure 3&9&%& e%l%%qdﬁéenm\ﬁ%ﬁs%@o ofSetwddd@b sl ISEBRIatoR and dp

for protrusions can be indirectly determ ned based on the known
speci fi cat i HP¥ urce} to gyt 70 migreRs eyt 0019 ey freng smbodimenitheqeptestegemiGre ful |y
bel ow. | n ogrcidrad79mRioni. N8 geheRl R isdeli@td mitcﬂierabtsdlaiaﬁno%&@edn&w@m&ﬂnt or

decreases with .ingreasing. |.i t,ude. . exa he
i aeter . ofoRuipEsi Az, BB Birkunord s ety tfhﬁhff 3 ons
2250 is a npoaurimwebalP tofonsust adequrtt defem8i@ of pdcwtoeweh 129 berdernndiasas t o di st al
end 2260. ThiS.himehure is believed to be necessary to ensure that the

pol yneric b 80 can be readily renmoved fromthe form ng structure 350.
Form ng st ruct urld sg50hEemuss de aeerb hoght b of caghrindividyal nrofasion 2250 B8y Y&Y-#8d t o
have pr ot r ugiecRpSheighPifl., OPapLEGity &?{Mﬁ@ﬁ&ﬁ%@bmﬂﬁJM%yHaerﬁﬁ&Qaa web of the
pr esent |nvent|on i s dinensio e _over process te ture ranges
exper i encedPBY S8 ARG SR TR g’dﬁéﬁ"“ gé’pﬁ’%?f’sﬁvg Wﬂfgpg?’ %t | east
about 5 MPaApmoover ppredetsrmaihidyarca of fomzing struétarg 8501 Livivie forrvatyimg prossfsestighdl y  at

| east  aboufim3RidyEan mrage ﬂﬁtﬂfsﬁﬁ éﬁﬁa&‘tcr%&).vg &A%t aabatd f%PQpl%Qlﬂy Bﬁf?otm%&ﬁi nmor e

preferably at |east about a yield stren‘gﬁr | east about 2
MPa, nore pfofePih Pvplgqu%@leef almsmmé W%Ptécmﬁﬁglﬁ ‘HBPX/m%{P“Ik@%&‘t about
10 MPa, nor @ tigraef kiadl by caﬁpukeeﬁadd sadamug mibﬁaswyland&ﬂde@da&tph&bsﬁm@.t br eak of at

| east about 1% t _abaout r re st
wbout 1056 . FieHrE of R et e SN el 2210 ARBLToP Rt oo 70
pr ot r usi ons the fyrmink strycture 330 ban bg sxprdszed mimw@mvoﬂetdwnmml@ramhﬂp of the for m ng
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forming structure 350, as disclosed more fully below.

In one embodiment the diameter of protrusions 225.0 is constant or decreases with
increasing amplitude. As shown in FIG. 12, for example, the diameter, or largest lateral cross-
sectional dimension, of protrusions 2250 is a maximum near first surface 900 and steadily
decreases to distal end 2260. This structure is believed to be necessary to ensure that the-
polymeric web 80 can be readily removed from the forming structure 350.

Forming structure 350 can be made of any material that can be formed to have protrusions
2250 having the necessary dimensions to make a web of the present invention, is dimensionally
établc over process temperature ranges experienced by forming structure 350, has a tensile

" modulus of at least about 5 MPa, more preferably at least about 10M Pa, more preferably at least

about 30 MPa morte preferably at least about 100-200 MPa, and more preferably at least about



brittle) so as not to break. For nodulus and yield strength data, values
can be determ ned by testing according to known nethods, and can be tested
at standard TAPPlI conditions at a strain rate of 100% m nute. D nensional
stability with respect to thermal expansion is necessary only for
commercial processes as described wth respect to FIG 9, because for sone
process conditions the formng structwse 350/formng drum 518 interface
can be conpromised if the formng structure 350 expands or contracts nore
than the form ng drum 518. For batch processing of polyneric webs of the
present invention dinensional stability is not a requirenent. However, for
al | commrer c#el MPpa gield sisangthiof atilegst Ao ENM@%, yoteyadieratiipatiiastabauys MPer moteur e be
made of a nplerhRl Si fB016 MPR mdrditereldbl) GO B L SUBE A MiGinlPRIGRDe Process
tenperature’rangés are affect ednb%/ E)rocess conditions 1ncluding the

t enper at ur e aideastaheut { Yo_greferplly at leastgbout % quareprpiaiably ajcastahept dfe Itbdesnat ure of
form ng st idund imhtQeladRel tﬂﬂﬂiﬁi’hs?‘e@ihttbﬁn&ﬁﬁbﬁ%rmfﬂéﬁei%whﬁmohtﬂusgﬂ’ﬂﬁl’ al, for
pol yol efinic vvegs ig}cr,udi ngtP ., anm nat eld, CO- ext hﬁded fil 13 H)r usg in webs
for di sposaBErialgts PEpPS sipptpre meteases, aglofg g it hagsuffiient Strain at breal [l potdee ¢
about 10- 106ritte)cb asd) to beeakneloe modubis st yadldistengli ddtes vakeee canbd detergnineéby C and 95
degrees € Caeodifil 1o bn Hebddind BTRk BueBataakPFIRM Bnitfibhs SAINRE 250
degrees C or SS. general, process tenperatures can be varle

t hr oughout Zategfde0%mimgts- and still make the polyneric web 80 of the present

invention. HowevBfmendidifl stBIHBOViBiretp &t o URARS expaikidaSs Néddsialontydor RiatherciaP| YEr i C
web 80 at optinmal r

tes dependin filmthickness, fil.mt , and |ine
S oed. In o BBrEr i G BeATE TR 1 St MR opa B il H g Bal | y v ¢ h
form ng str sictif«350/Bbiling Gluai518 jerfadeeard i@rcnipromsed iitht foreing sStruemc35ASs an

i nt egrated ruct i ﬁglgv' I - Ll di p
mat eri al . Fo%pa}él‘%é)}ri%ﬁg?%f“go?%ﬁgyesf?r uc dﬁé}gsﬁgs{lﬂg\% ng{sﬂ%y%fgg%%gga 1r_)éél atively
smal | scal e opthepregntiinyention Ax@nsepal shbilifyesieot prequirsagnt. Sleweset, foyall pammereadl of

material, Suflesas itinecdsfdBthat e fiRinmB sRBiure TR A re MateBhIGhilbE fore DY abl ating
by use of high-energy sources such as electrical -dleighar%?efcf chi nes (EDM

or |asers. REOCESIRG EHPRIrHTAnEss JHPoesy PRl oanags arg et ° ons

af or enent i orethdip the tehpbratpecto it fluid ft, elge liquidjeb40,andthe empyratsm pfoinsnpf naki ng

pr ot rusions i . t ! r Vb i g bound by
spl%\té. £s \(},ngut SREG he£t d P e)ﬁfnﬂlé. f geAeFa?,Sfor pr% Qf’rHct. wcb@,q}lc'ﬂﬂm

theory it is D at acid etc steel in’s . Increnmental steps
may be r esddminateq, qorextryed flmg fosaperin pehsifes dispesaifleqbpesbent sstickes (iesy Bimsdiadg duct ur e
of the pr e?@B&m&ﬁ,}lgtﬁ%ﬂdﬂﬂlo-@uhﬁdréns)éﬁwa& te@éﬂﬁ@et@deﬁnb@tw Hkg?ﬁeeg eﬁ*‘d dsi ng
protrusion(s) wo e seyerly undercut. to ve "nushr oont e

D of | Lo, | Lot o B o or SRR By i HEP TN E P GF S PETHS Bk dh

i nvent i on h@enecah@roagsg lenparatings cae bevaried thwhghaw atvadegbrige pmi sfilh makeGhpotymefior m t he

general |y Cxleh Belts diftresht RiviSh. AbSvepd e hpckdie ARES Ebe vird BHhgon having the
requisite aspect ratio. Likewse, formng protrusions on steel by
polymeric web 80 at optimal rates depending on film thickness, film type, and line speed.

In a preferred embodiment, protrusions 2250 are made integrally with forming structure
350. That is, the forming structure is made as an integrated strhcturc, either by removing material
or by building up material. For example, forming structure 350 having the required relatively
small scale protrusions 2250 can be made by local selective removal of material, such as by
chemical etching, mechanical etching, or by ablating by use of high-energy sources such as
.elcctrical-discharge machines (EDM) or lasers.

Acid etching of steel structures as disclosed in the aforementioned Ahr ‘045 patent, is
believed to be only capable of making protrusions having an éspect ratio of 1 or less. Without
being bound by theory it is believed that acid etching steel in small, incremental steps may be

result in the high aspect ratios preferred in a forming structure of the present invention, but it is



el ectroplating is believed to result in "nushroont shaped protrusions. In

both instances, i.e., acid etching and el ectroplating, the nushroom shape
is expected due to the nature of the material renoval/deposition. Mterial
woul d not be renoved/ deposited only in a general aligned, e.g., vertical

manner. Therefore, it is currently known to make metal form ng structures
350 only by wuse of electrical-discharge machines (EDM or |asers. A
portion of a prototype form ng structure 350 nade of steel and having
protrusions 2250 nade by a conventional EDM process is shown in FIGS. 13
and 14. FIG 13 is a photom crograph of a formng structure 350 and FIG 14
i s a furtherxenkdhgede rasuldung privensiools)wantyl 18 sevendit wdercw fo Halv€S mukioondshapadwn i n
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process of EMr.GaRs - BehWeSRaRined EDM) 85250 can result. For exanple, gap
901 in FIG 13 resulted fromthe EDMw re_ being oriented, sl ioggit of f

[ . | y
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for topsheets_in dj r ticles. the form ng st ture
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The  protr ushilRS preanfbn®@$250 B&videQidh Biids %@.U?ﬁetf&ﬂﬁn’%@ﬂ!&ub Bsofshdam id Fidsame an

average height hp.,, of about 275 mcrons g}o.o 1 ing:hF) and an aver age

di anet er of 2a%hYtkes depressipny 110 agpAlly pisplarly soersh b these thgwn m HIGH, Hoyeyer 4t %88 an
aver age aspéeieen &t HIGS.a8 ariRpathgstabtumiixdess than ideal (dNakicng fopshedisfer sbaxtrntng screen
shown in FI j . ) I DM on
bot h si des. r‘i\'le}gercg({é??%%,ée?‘?g?‘gf%ﬁﬁxﬁg&oﬂg?eﬁ%&? 09‘61‘@8?‘3 rﬁ@?hc??%bh%n one
side.) 1n arrercrsrangiibe EBM rotcesyitrali §pdcificellynts can hegeeny firet sufzge 900 of fogmingat er i al
suscepti bl e gifctlram@FconddBAE frie£:iBért 910 id dhly AAS protrusRh eRaE. A1, sehfyelsbei@l Y renove
Tauscept i bl 0ot B B PO SR ST DN SRR PET PP Bibpe
sel ectivel y camresnlte Hodwyanipdes gap 901 gHHIGI 13 resuled fiom el BRM wine bdng orieeiclighitlz i ng t hat
the Wave! enlfheril sbindlreRBth bl dViudefdd BlerBhRGD SremPils Wl shot?> L NE POwer

| evel, may need to be matc ateria r vice-versa) for optinmm
resul ts. CurThersforeyfok eravierointly sycressiul paaduetiop of wrbesuiteblq fastgpsheets in disposable

absorbent articles, the forming structure shown in FIG. 13 may not be acceptable. However, it is

Al so,

clear that suitably shaped protrusions 2250 having the required aspect ratios can be formed. The
protrusions 2250 of the forming structure shown'in FIG. 13 have an average height hp,,,; of about
275 microns (0.011 inch), and an average diameter of about dp,y, of about 100 microns (0.004
inch), defining an average aspect ratio of ARpay, of about 2.7. (Note that the forming screen
shown in FIGS. 13 and 14 is a prototype, and has been processed by EDM on both sides. In
practice, it is only necessary to form protrusions on one side.)

In a.ndther method of makiﬂg forming structure 350, a base material susceptible to laser
modification is laser “etched” to selectively remove material to form protrusions 2250 and

forming structure apertures 710. By “susceptible to laser modification” means that the material



nodi fication include thernoplastics such as pol ypropyl ene, acetal resins
such as DELRIN(r) from DuPont, WIm ngton DE, USA, thernosets such as
crosslinked pol yesters, or epoxies, or even netals such as alum num or
stainless steel. In one enbodinment a formng structure can be | aser

machi ned in a continuous process. For exanple, a polyneric material such
as DELRIN(r) can be provided-in a cyliddrical formas a base materi al
having a central |ongitudinal axis, an outer surface, and an inner surface,
the outer surface and inner surface defining a thickness of the base
material. A noveable | aser source can be directed generally orthogonal to
the outer swnbesslectivallicempueddaiiaser lishidet conelled @apigh raseenizingshabthe wayelgngih

direction pgfighthgh id e hEpe QR £sidellaOM@hivitichd mad nbad tObe ddiddedRSR Material .
The cylindrical base materi al can be_rot ed about. .the ¢
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mat eri al 0 ach
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as discl osenietﬂesuelnasalua}nunmstmgleif%h@ell aser source paral I eI to the

l'ongi tudinal  aximp QlenbbtEm&Yh foing %Etuk@&?bemgxenﬁdcﬁhcd%awﬂﬁn@w irfddsi cal base
material -rotates, the relative novenents I aser

movement , CER CHEPEARNPSHT T@E‘%ﬂ’&h”t%@éﬁn B“‘élf?\v‘&g&‘r?pﬂy E‘f 5B bn of
cylindri cal bddERerliPtiaQing aben&almdngﬂﬁineramsmcbutpﬁdutf&kmd)ﬁn iptiep burfaer, dreulean be
formed in a _conti Juous process S r r S| FIG 15 is
a phot om cr%'gg mfer "é'é‘éerciég?m athnhn% oéEhgbas%QJ t?gaq gg&?"ﬁ%%‘%?ﬁ%ﬁeﬁéne 350 of
the present bd dwmdtgemmllyﬁﬂ@gmmstmt@ onter surfhegr Geagmaveably leser sawrer 43 be meygebles i | ar |
formng str %%td%éaoﬁa@aneﬁ& tht B&rRIGSRdnal SESPihk Mle mABEL. fﬂreramgn&j §aHCt Ur es 350

shown in FI are m by first formn FPSP%} | ayer havi ng
f or med therE‘Ptﬁnaéi%aﬁPé&"éﬁ“’dﬁgwﬂ‘e°°nWhl%‘ﬁm}9§‘a]§’ﬂ§mﬂ%ﬁh%g§fé S mﬁi‘mes’ Pkar dr op”
shaped and Bﬂé&%e%&lﬁﬁuﬂ'&ﬂefﬁéﬁayeﬁnﬁa{adtb@@no&hﬁb&eddﬁn’mdmbﬁﬁhmﬁﬂ’rhaﬂe‘rﬂsnil in web

80 of the pres |nven depr 5|ons 710 n
exanpl e, by 1“5%‘2'? SaneR m? %bs%oélgsﬁgn 3 e h%?hc gpn%fajlﬁe : ayer haV| ng
depr essi ons pilldrdike pretrusions 2%9» aaﬂls‘tb(’sﬁ@lefem Ry anayipg theéﬁd?rd?‘if‘ﬁ@’afauql fodbd d

phot osensi t io\ﬂﬁtuﬁiﬁﬁ lakls Stk byBiRirital bide bt ehiMl adi @hhcﬁncﬂ@ks)f P@fenal ts@ugh an

appropriate masking |layef on an underlying s ort not shown) such
as a forani FOtRES PRITEFAH HCRPAtpn anddatep %ﬁ%ﬁ%ﬂﬁf@“ Bf Suc t&aﬁﬁ%‘?’t aﬁ?‘ayer s,

maski ng | ay esnpleddtttatide-of tiylindripalin@oessieis pradetenvidel ptmuwﬁprotnrsmh@nact of maki ng
paper - maki n N ) t. No. 5 334,289 issued to
Trokhan et gﬁ““;gd ed ﬁg“d’s i °gé3§§'g‘?i‘s‘gd’h}§gdﬂ %é 8%)@ . 4,529,480 jssued to
Trokhan on July 111§ 15 1&98!9“%%11Sfla%?t"heﬂﬂnb@m@fs%w‘%§tl}‘é'(‘:lr"t35 toutilier
et al. on J?iﬁhreéent iR 6on. @‘?@hﬁ @fan Er]?ﬁééﬂ vﬁﬁl&ﬁﬂoﬂ)ﬁr B sm?l&d fogmifg stRabhire 350 g
i ncor porated_herein reference for t achj st.r.uct ur sins an
curing tecRitheRegnti t’(fﬂ‘sﬁr g%‘@glsﬁ“%eé gi) Y"Hn %@@dﬂgfﬂérﬂa& yof;r‘g%exarrpl e,

one suit abl @riningupélymer layer having formed therein depressions 710, which as shown are generally

“teardrop” shaped and would make generally teardrop shaped primary apertures 71 in web 80 of
* the present invention. The depressions 710 can be formed, for example, by laser etching the
depressions first. The polymer layer having depressions 710 therein can also be formed by
radiating a liquid photosensitive resin such as a UV-light-curable polymer, through an appropriate
masking layer on an underlying support layer (not shown) such as a foraminous woven backing.
Suitable polymer layers, support layers, maskmg layers and UV-curing processes are well known
in the art of makmg paper-making belts and are disclosed in U.S. Pat. No. 5,334,289 issued to
Trokhan et al., on August 2, 1994; and U.S. Pat. No. 4,529,480 issued to Trokhan on July 16,
1985; and U.S. Pat. No. 6,010,598 issued to Boutilier et al. on Jan. 4, 2000, each of these patents,



phot osensitive resin conposition is conprised of four conponents: a

pr.epol ynmer; nononers; photoinitiator and antioxidants. A preferred liquid
phot osensitive resin is Merigraph L-055 available from MacDerm d | magi ng
Technol ogy, Inc. of WIlmngton, Del. After the polyner layer is cured to
have depressions 710 the polyner |layer is |aser etched to form protrusions
2250 having distal ends 2260. Laser et@8ing can be achieved by known | aser
t echni ques, sel ecting wavel ength, power, and tinme paraneters as necessary
to produce the desired protrusion di msnsions In the formng structure of
FIG 16, protrusions have an average heltg p of 250 mi crons and an

aver age -di améprebbﬂn@mowdlhﬁrelﬂbh@fﬂﬂﬁe foy h@?“@ﬁg ofgipctyrpg regins W BWEE rati o
arp of abouUfechigles. X@e{s@ésem,themutdieﬁ@bs)ﬁa&eh ab@,mﬁ]plel die@.nﬁblsnmﬂl ment,
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can be renoved fromthe support Iayer and used alone. In this case, it may
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903 and fi npxsiausfouldln)enﬁmm Iighetfbtﬁnqg@irgmc of RIG.t16) préttusions haetan 8Cragatlégion t he

formng stryct in_FlG | in th Q hs of
FGS 17 ank ‘gsgl?l“’@‘si"f‘“é“éageﬁa’? %BPE%“ STt h%@p?)am N
showi ng hai arplafR@ufd.Hrils 225 and aperture 71 FI G 18 is a further

enl arged vi ew of raRR,S88 dls%i%gwa&ge Iunomasodiﬁénalderagbﬂsﬂho Lfaﬂbz nBdelih ne225
havi ng closed di st al ends. 226. The precursor web 120 the web 80 shown

in FIGS. 17maHgr 1 thgwo ‘ﬂ’ﬁ‘a’é“??“aﬁF YﬁePﬁfaé?H?FeisoF@(ﬁ“P%HSP“F%?”&Z“H&W ex
2045A pr ecubséfoinie i alf@fhingstridhire M’rtﬁat&ubsbmmtgnaahhaﬁmmlw gebedpior t i ons of
webs 80 mad atch CE3S85,490 frmn [ n FIGS. 13
and 14 to mgﬁvgp%’%ésé%‘ fc"r)“sl%ow ﬁgatnaf"imbe %ﬁ'alef’mﬁm%eﬁp g %Iﬁbo ]f%vwrﬁném%ol ymer
webs 80 showimeiurs 359 @enedla@a evefl PRYMREORE SPRPOTHEY S cmi@r!lﬁqsiraw, with the¥PPOsth own)

general |y i Rya vhigg4 sHRGF Biaig ShodR 356 atdwelid\ih %ﬂ@rﬂb@ﬂﬁ@ﬁtﬂﬁeﬁf&%&yﬂeﬁ he
first surface 90 of %L uar e II| aC| E5[gtﬂbetween

e :
pri mary apeF”t“LPFéeé"W °§"éﬁ%‘ﬁp°ﬁﬁ‘ﬁ’ HPF.&S" %ﬁm&r‘ﬁw %fﬁ%k}l PR¥ 71 as
projected i parﬁéﬂb chire the polgmierf rameve 4 sumomnyd:roo:liﬁ%ﬁm‘sh fully alring the palgmerar ea. The
web 80 exhi Bj, g about 4,650 hair-like fibrils 225 per square centineter of
first surface 3 area 29 (about 30,000 hair-like fibrils 225 per square
inch). This concépieh 82 mesis opfhe fomning piuRrershayr i EIG> p%is shown in the

photomicrographs of FIGS. 17 and 18. FIG. 17 is a photomicrograph of a portion of web 80
showing hair-like fibrils 225 and aperture 71. FIG. 18 is a further enlarged view of web 80

showing in more detail hair-like fibrils 225 having closed distal ends 226. The precursor web 120
. for the web 80 shown in FIGS. 17 and 18 was made from a 25 micron (0.001 inch) thick Dowlex
2045A precursor film 120.

FIGS. 19 and 20 show greatly enlarged portions of webs 80 made in batch processes on
the forming structure shown in FIGS. 13 and 14 to more closely show details of hair-like fibrils
225. The polymer webs 80 shown in FIGS. 19 and 20 have primary apertures 71 (not shown) !

‘generally in a pentahexagon shape, each having a projected area'in the first surface 90 of about
1.4 square millimeters. Thé spacing between primary apertures 71 is such that the open area
primary apertures 71 as projected in the first surface 90 is up to 65% of total surface area. The

web 80 exhibits about 4,650 hair-like fibrils 225 per square centimeter of first surface 90 area



referred to as the "density" or "area density"” of hair-like fibrils 225,
and represents the nunber of hair-like fibrils per unit area of first
surface 90, as opposed to total area of polymer web 80. Thus, the regions
of polymer web 80 corresponding to primary apertures 71 do not contribute
to the area when calculating density. In general, the density is
deternined by the average center-to-cer®er spacing of the protrusions 2250
~on formng structure 350, which is about 150 microns (0.006 inch) for the
formng structure shown in FIGS. 13 and 14. It is believed that a pol yner
web 80 of the present invention suitable for use as a topsheet on a
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2045A precursor shown, npri ses
di screte hafrsauafeicentimetsr ﬁa'P%“ 25590 P@é‘&fﬁr"d”hl h%‘“‘f?af?‘rsmlﬂ? W@’sftlnlﬁ’ Fglfﬁzﬁlsmbel ng a

protruded exétaﬂﬁeeﬁcwwﬁewﬁ& surfabd F0RginOMd efda @ensity cdnlbe approximdtddiop takinpr i | s 225

has a side f| ninNg a orti [ Fl G 5) and
a cl osed di i@é?‘eapt’ ratpfg p‘ﬁ':e Oﬁﬁﬁﬁ ke (Pmé %ﬂt&%%%gﬁaﬁmao ave“a hei ght
of about 2 pertoicx Tl srojeatediin shedirst prsfager90f that/ppedethrained pertightThefrea®fout 142

m crons, reguhirl Al ma@&nﬁ&a oﬁaab@paéd ar@R e ddprisions1e0 WabRR Of FI G- 20
conprises discrete hair-1ik ach' of the hair-Like f| brils

225 being aSPrereihely é’%???ﬁg?fﬁ?l ‘%T“ealn %T’%ﬁ?ﬁ‘ﬁ@‘é"’ i§ih were REJFOSE ORIQRPIS; ¢ - | i ke
fibrils 225phalfkl @ tisat shefaceydmbi banha Inagizied by anglogn fod pearmpleoas b Gink 2%~ ptbe shown i n
FIG 5) andS gosed distal portion 226. The hair-like fibrils 225 shown
in FIG 20 have an aspect ratio AR of at |least 1. The difference between

the webs 80 showHIG iP.iFr giRtomigogspl opPWebsBlmpade froma2pmiston (@O ich) m 120 used

to make the RAIVEIRS 2ousNBRBRr BROMO. ASshbh3the3Rb BOSf FAGCORSIpriteedkcleUr | ayer
30 hair-like fibrils 225, each of the hair-like fibrils 225 being a protruded extension of first surface
90. Each of the hair-like ﬁbﬁls 225 has a side wall 227 defining an open portion 229 (as shown in
| FIG. 5) and a closed distal porﬁon 226. The hair-like fibrils 225 shown have a height of about
211 microns, and a diameter at % their height of about 142 microns, resulting in an aspect ratio of
about 1.5.
The web 80 of FIG. 20 comprises discrete hair-like fibrils 225, each of the hair-like fibrils
225 being a protruded extension of first surface 90. Each of the hair-like fibrils 225 has a side
wall 227 defining an open portion 229 (as shown in FIG. 5) and a closed distal portion 226. The
hair-like fibrils 225 shown in FIG. 20 have an aspect ratio AR of at least 1. -
The difference between the webs 80 shown in FIGS. 19 and 20 is that the precursor film
120 wused to make the polymeric web 80 shown in FIG. 20 was a coextruded four layer




pol yet hyl ene film conprising cal cium carbonate in one of the outernost

| ayers. Specifically, the calciumcarbonate was added into the pol yner
melt for the polynmer that fornms the first surface of web 80 after
formation of hair-like fibrils 225. The four |ayers conprised pol yethyl ene
inthe follow order: (1) ExxonMbil NTX-137 at about 42 vol ume percent;
(2) ExxonMbbil Exact 4151 at about 16 3ol une percent; (3) ExxonMobil Exact
4049 at about 32 volune percent; and (4) a mixture of 57 weight percent
Anpacet 10847 with cal cium carbonate blended in as a master batch and 43
wei ght percent ExxonMobil LD 129, this mxture at a volune percent of about
10 percent. pol?ﬁﬁe'lepﬁrf@mwpgmsufglchlmzwmfé ingong pEthe guirgmedh Jayges Specifisplaout 25

m crons (0. Qflud O3t meadaeaf.rﬁg &8 am&ra]@ﬂfomegsaﬁﬁmt fofidthd ﬁr@cfsuffb%éélg a
CaCO3/ PE bl end for a skin |ayer 2252ér%u sor i.s t rmati on of

regi ons of WWHJW”@M“@“?DW&’E@ %f“b‘l"‘y"FFé’ﬁPP‘E‘ﬂfl pejyedy P° n d 226 of
hai r-1i ke f fdibwbfer? 2D Eafon®mbil NEXS8P 4 abut 42@lune persdnB\(2) BxronMobil E26t 41These

regi ons of S{aﬁ(lwgiés%ﬁ% ﬁg{c?e{]gt(%rlixms(gnﬁ\}o%g Bxdol AH)Q& NSt $72% 8dlmxhve\4lyer%pr¥ i @) jess

surface sno surroundi ng sur faces; surface
90, provi demixture of Shweightplenert Amphest lé)ﬂﬁevathadelemc%réona@ blepded i a5l3anastertbatclyw

! d ohume a (¢ t bei
gl oss, an t%ﬁoéﬁ@hgeﬁgkgkﬁoﬁ%ﬁuE‘Iﬂ‘ilzﬁlhis‘fﬁ{m&x@&w ﬁm! RS ot 206kt 10/ekdeguUt  bei ng

bound by i eved that the relativel é rou hened ‘surface
texture of Theprepuserim d?fthed g ptagting thickyegseof aopipSinpicronsAB0 greater texture
that is experi enogintasstifiddies@ectad résiCofailihFa OéC(ﬁ/PﬁQﬁéi&tbrhﬂmclb}engf t he

surface. Wthout t.heor belie t the for t| on

of rougheneare?)‘ﬁstoéglm @E fs%(t:fggmg%ln g g‘r?@%?fr?“ﬁléen%d eéfur% %@gm l}wﬁtéei(g

~fibrils 225end2260feidike fitalls 228 epean bastera: thervedb whoyrin Flbe BO- HEvpdemegiontiefr ei n_
particul at eé%féreatéﬁsurﬁ%@éhﬁes& PAt wROSHVDEY sirhige Q@Jo&lh&y{ha; e MALLEr, N
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relatlvely greater surface rou Ee1 lﬁég ,? garé]_r %portlons By
usi ng di ffels‘é'ﬁfeséb‘ﬂf‘fa?@’éd‘ﬁ'ﬁlr%“lié °£ r-likedipyils 225 lf’hgs‘fhe‘g TRE2IEREE T vel y
greater surfuasﬁavﬁlgugfenﬂﬁmma&’tSnﬁm mﬁ@vardthatbmbtyttﬂmqmnbﬂateﬁmmemtﬁtspase exanpl e,
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used. Inport rising ermt actives to
be deliver edleu)gmtSIqémm“n mﬂmalc,\ne@? mnt@fm%;mmm @P\‘,‘Ioéhaﬁrshkﬁ@b%%hﬁ in a very
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non- di f f usi ng i ngredi ent (particul ate and non- particul ate) blended into
the nelt of °BMpEARMHEbHF 225 ecur sor web 120 can be exposed upon strain of
t he pol yner near Thedafforéliisénalembotiment pdiymier wbt 80eard belitescribed2R bavingjpaciikei cal | v,

actives suc q‘lbnalg 2%% Qe east a portion near the distal end 226 thereof exhibits regions of relatively
greater surface roughness 228 than the remaining portions. By using different additive particulate
matter, the regions of relatively greater surface roughness 228 can provide for other benefits. For
example, particulate skin treatments or protectants or odor-absorbing actives can be used.
Importantly, webs 80 comprising particulate matter permit actives to be delivered to the skin of a
wearer of an article using web 80 in a very direct and efficient manner.

fn general, it is believed that any non-diffusiﬁg ingredient (particulate and non-

particulate) blended into the melt of a polymer of precursor web 120 can be exposed upon strain‘
of the polymer near the distal end of hair-like fibrils 225. Specifically, actives such as skin care



31 agents can be localized substantially at or near distal ends 226 which
can be the primary skin contact surfaces for web 80. O her known net hods
of inparting localized strain to polyneric filns can also serve to expose
non-diffusing ingredients in |layers. For exanple, enbossing, ring rolling,
t her nrovacuum form ng, and ot her known processes can provide for |ocalized
rupture and exposure of active ingreddents of polyner filnms. Oher nethods
of making form ng structure 350 include building up the structure by way
of localized electroplating, 3-D deposition processes, or photoresist
techni ques. One 3-D deposition process is a sintering process. Sintering
is simlar igentsdabelocalized batgtantjally ationneahdighl chda226 whichodan pothelpringdy skt al ar e
built up to duce fi i T |, £ hat
simtering prBReeyEEs R OBk aliniifhud BiRoy ek focBBd IR T e

i ncl ude f or filims ganglse bareedo exgpsewprsifiasing ingredipnts in layary Fasexarggle, sHboHRS: HpF | at e
mask over  apfiig ietnRRALATSRR! dnM SthErGabwh proddbs @S protiiefol¥caista e 81 Y Ter

di scl osed above. WV curing is effective at curing only the portions of a

liquid resi APeSIsQE¥EVa e eRFnfSof AR §HHSa UV |i ght source. The remai ni ng
(uncured) porti aptger ekthbdief mhkitpfothiigstridiure 330 ihdheia biiEingas the dnofufe, bylvegvi ng
behind only the.cure rti The liguid resin.UV- a ol ymer can be
pl aced on a°ft[l?°§'§/f°éj?l%°%°@%§ﬁ€(lﬁg,ﬁepto%g(gl p(rjoé:gsl%rsé(g pgoiég?sﬁsy%?b_n?qglgsé ?ﬁié@ and
appr opr i at efispositivs pedesaind siafoting pypvessc Sinteting ipsimddréatrepdithograptdn whigh 9yt i ons to
be protrusi %w@%e&%bﬁiﬁ%&?&%& bl GvoBOFidck CRSwdvEraH isBhilebedgat t he
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apertures 710. I'n another enbodinent, a flexible polg_g&rﬁd% formn
structure 3S0rag PR MERbejneitsd inxgsolutiony Photoresis! teghytiquat iglefedoripg .
pol ymer i zat bigiensital 3tridWredyr @b banppprypiate naik @ver Aiquidphstoeemsitiveresibaodbiang screen
430. First gu ce. 900 def.i nes ertures. 710 whi ¢ i N il ted
enbodi nent a’ﬁﬁ’éﬁ%@lﬁﬁgﬂ“idﬁc b ogf'eraf‘fn?ggtegﬁcélé?ge%aunélﬁp Qg&#?i’@%% be
under st ood_tilned resimexpbred ol light frem » BV yighfsourerh Sperymeiniag twntused) pariiaps of test
apertures 7 ii&hicfé{fn OF 45 5%washdaGer, ggvédglblslﬂﬁ Jnﬁltﬁécugeflg;ﬁsni. §ROlquiaR&ln W.ew of
ormn

that portion’o g structure 0 shown in . 28 as taken along line
22--22. MacHirehie polymersap bomaced pig & ot raple hidesized Gentiher turkgess e 1 ect i on
rei nf or ci ng afprdpame misked ad €rVsliphiturddno eiztivelylcir&ie patiomnabedRetrusiog@edver

machi ne direction repnforci LheRds, A% Agd cross direction reinforcing
strands 410*F0RBTSE°TERY o?nr%ggt‘?llgrbgm fous woven el ement 430. One gur pose of

the rei nfor ci ngingtatienembodimentpa Bexibianglyimsric foraing juagtpng B0 a56hapmd Y165 dr ni ng
str Ugt ure 3_5%& 2&%& we%ed ﬁmﬁ&Ja%l%&%zﬁtgn_&iav%mﬂaﬁb\}ﬁwﬁ:ﬂa&h irGRfinelide 1 glund and
can be provided as a square wea ric._aroun hi ch.the UV-curable resin
has cured. ApRAng B‘iﬁ%ﬁ?oe%f‘“f‘i“ﬁgﬁ%"ﬁtde eSS ﬁ@‘”g‘%\‘}‘e‘ﬁ? Wpprate wee“é]\’\?glménétn be
used, alt hougmgxa'gcmsgm*hﬂatafal,Iydtdggermmmy.dpismliehadm&élaus@efo@ta@rietyﬁf nore open
weave - genelablyid Saildchs bkplittd: 9o dh be dsb¥id b Blhel NGoRBRA RS o 10
Better air fIOW T esu (s 1N Petter, I.e., nore econom cal, hydroform ng
when f or m nghatportien pf fomnigssdrugtare dakshowmnin FiF. 3B as tpksn glansling 2333, Machine

direction reinforcing strands 420 and cross direction reinforcing strands 410 are shown in both

FIGS. 21 and 22. Together machine direction reinforcing strands 420 and cross direction
reinforcing strands 410 combine to form a foraminous woven element 430. One purpose of the
reinforcing strands is to strengthen the flexible polymeric forming structure 350. As shown,
‘reinforcing strands 410 and 420 can be round and can be provided as a square weave fabric
around which the UV-curable resin has cured. Any convenient filament size in any convenient
weave can be used, although, in general, the more open the weave the better. A more open weave
génerally results in better air ﬂow-through the apertures 710. Better air flow results in better, i.e.,
more economical, hydroforming when forming structure 350 is used to form a polymeric web,

such as polymeric web 80. In one embodiment forming structure 350 430 is a metal screen, such



such as polyneric web 80. In one enbodinment formng structure 350 430 is a
metal screen, such 32 as is commonly used on househol d doors and w ndows.
In one enbodi nent the netal screen is an 18X16 nesh bright al um num
screening having a filanent diameter for both machine direction filanents
420 and cross direction filanents 410 of 0.24 mm avail able as Hanover Wre
Cloth from Star Brand Screeni ng, Hanow®ér, PA, USA, having. As shown in
FIGS. 21 and 22, protrusions 2250 extend fromfirst surface 900 and have
di stal ends 2260 that are generally rounded in shape. In another

enbodi nent, as shown in the photom crograph of FIG, 26, the distal ends
can be gene?sg{? ?WP%(P?“@HEH‘“F?WG da°fb1m§t“é‘§’|9ws Ti gne qbpdimrR; the meRbecrFRis @hown | n
FIG 26 is esmkmesﬂﬂn@htmhmﬂiﬁfsmeenﬁngmm mrmcaluﬁ@erff@mmdmmeaiufem st age
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correspondl ns, 7 th d ot.osensitive
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i nduci ng at stagearsdin qsting pabescineliding tofstephef: phot osensitive resin in those
regions which arg in,iagh fiking Wit B te Mol 3RERLAL G HmigEh@NS of the mask; and

b. Juxtaposing a foraminous element to the backing film so that the backing film is

interposed between the foraminous element and the forming unit;

c. Applying a coating of liquid photosensitive resin to the surfaces of the foraminous
glement;

d. Controlling the thickness of the coating to a preselected value;

e. Juxtaposing in contacting relationship with the coating of photosensitive resin a mask
comprising both opaque and transparent regions where the opaque regions define a
preselected patterﬁ corresponding to depressions 710;

f.  Exposing the liquid photosensitive resin to light having an activating wavelength
through the mask thereby inducing at least partial curing of the photosensitive resin in
those regions which are in register with the transparent regions of the mask; and

g. Removing from the composite foraminous element/partially cured resin substantially

all the uncured liquid photosensitive resin;



g. Renoving fromthe conposite foraninous el enent/partially cured resin
supstantially all the uncured liquid photosensitive resin; 33 h.
Repeating one tinme steps a-g with a different controlled thickness (e.g., a
greater thickness, such as a thickness corresponding to hf2 in FIG 22) in
step (d) and a different mask in step (e), the mask in'step (e) conprising
bot h opaque and transparent regi ons wBgre the transparent regions define a
presel ected pattern corresponding to protrusions 2250; i. Imrersing the
foram nous el ement/cured resin in an oxygen-free environnent such as a

wat er bath or other aqueous solution; j. Exposing the foram nous

el ement / parti al lhy Repeaivg enesimg sters afa‘gﬁﬂtaqtf&mnh@ﬂ@mleé@tmﬁeﬁgagﬁmva engt h

through the mask tReEERYabNEY &idkdest trlespottligtgn@fin Ribie2 ) ROkPIORRAL | Ve resin,
resulting in the f|n|shed belted form ng structure. exact apparat us (or

2
equi prent) used i rAifgrent prskds siepdelothe ppsk 1 ?‘E’é@r‘f?m?rﬁ%hﬁg(?ﬂaqf‘%mdl nmat erial so
long as it can, lr‘trd‘n@ﬁientrt@nus/&dematrmmdntxegortsheﬁqara@maedwem| on. After
readi ng t he whol e_of tr&m O lé)u‘é‘foﬂsgz gl&scri ption, one of ordinary skill of
the art will be abi°BPIRUBGIIRPTISINTIZN i at e apparat us to performthe steps
i ndi cat ed above.i. AlnpncsinenheéctarelmmemwuredwmmaapMFIafriPsenmn@Pmél&h%e used

in the practice of, %g%%a ;L&@Duggblﬁggstruct a formng structure in the
form of an endl ess I'S s own in schematic outline in FIG 23. For

conveni ence, thd Errodrathofaraminons demeptnartialyfupd resintQlighs bagins phactivatise ar at us.
The first step of &MEWQ thémAR PleitbyigduRing alicunig df tlePhitesedshive wainki ng
surface of a form ng. uni ng unit 613 has working
surface 612 and is" "%[Hllgéré eé%ms lﬁegfdntémgng%fm?gul ar elenment; it is preferably
a rotatable drum The dianeter of the forming unit 613 and its | ength are

sel ect od 1 0r Comyenl gl £l AR) SlesSBbbit bFor 8GRk BANAR 50  hal | he

backing film a or am nous enent are not un curve r| ng the
process. |t immpigrialgp éoég prdt qapyigyfact, ‘@ﬂ’é‘iﬁ‘é‘?ﬁ‘?‘ﬁwﬂ‘?‘%ﬂéﬁe’é‘r‘n"tew AFFE peadip %uf ficient

di stance of del@M?Aefélhmﬂgdbsrcﬁpti%hl,roiaasf%rcﬁﬁqtdmtofﬂ;b&tﬂﬂmsslawsele&t eps can be
acconpl i shed as .the form n

ati,n engt h t he form ng
unit 613 i ?p?épﬁ’i'i‘p@ﬂat&sct% B’ ftﬁps "hdé cafgd %Oﬁe pg%f I(’)J{rmﬁ‘ll"r“gj' %ﬁt%:;'l ucture 350
bei ng const apperesiwhifiorambeugedin the pragtics of this inyentipwig CW‘I&” 8 farming AREHE ot

i1 1 ustrat edy, QbiloPRdhbives baﬂsishga,@fn%s}éb.h%ouw KirRd 23 Wof as@erthes, th@bsor bs | ght
of the activating wavel ength. Preferabl form ng unit 613 i S provided wth

neans for M%P?ﬁ’&bﬁﬂﬁf"bﬁ%@li?‘ﬂwff%tmp 45 s maintained in close contact
wi t h wor ki ng surThaq‘ﬁt&a,QoftheBaﬁéek Ragprtyihgn taBdngdim tdibe whking exfacpife, adhesi vel y

veans for s SRUPERG: AR g hfethe i JRiP kb bl A G RE Y (1

circular element; it is preferably a rotatable drum. The dlameter of the forming unit 613 and 1ts

length are selected for convenience. Its diameter should be great enough so that the backing film
and the foraminous element are not unduly curved during the pfocess. It must also be large

. enough in diameter that there is sufficient distance of travel about its surface so that the necessary
steps can be accomplished as the forming unit 613 is rotating. The length of the forming unit 613
is selected according to the width of the forming structure 350 being constructed. Forming unit
613 is rotated by a drive means not illustrated. Optionally, and preferably, working surface 612
absorbs light of the activating wavelength. Preferably, forming unit 613 is provided with means
for insuring that backing film 653 is maintained in close contact with working surface 612.
Backing film 653 can be, for example, adhesively secured to working surface 612 or forming unit
613 can be provided with means for securing backing film 653 to ‘working surface 612 through
the influence of a vacuum applied through a plurality of closely spaced, small orifices across



the influence of a vacuum applied through a plurality of closely spaced,
snmall qQrifices across .34 working surface 612 of formng unit 613.
Preferably, backing film 653 is held agai nst working surface 612 by
t ensi oni ng means not shown in FIG 23. Backing film 653 can be introduced
into the systemfrom backing filmsupply roll 631 by unwinding it
therefromand causing it to travel in tAe direction indicated by
directional arrow D3. Backing film 653 contacts working surface 612 of
forming unit 613, is tenporarily constrained against working surface 612
by the nmeans discussed hereinbefore, travels with formng unit 613 as the

latter rot aversing susface\p ef fanming usis St Brectemblyy bsakinmfili A isdeif perinst WPring and

travels to Qﬁg&éltsmyftbﬂsﬁhmgﬁkﬁsH@sﬁ(mnlmﬁ&Zza/\here it is revvound I n the
enbodi nent |IIu cki.n | 653 i s deS| Eg
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FIG 23. Th@mﬂwﬁmﬁur&tce 612tby thsaztektsﬁgctfswdmx@wﬁrrs nﬁvlw@tfmngtun@mor ki ng
surface 612,5Gfe 14tlRErofaRRE,H ¥ehutbMy bepBtdd B8 whRink 8Gabd 412! Bd ehR ¥Rk firkhe
partially c%ed foé%%]g structure 350 fromthe form ng unit. The film can
be any Tl eRkpipgol 16 IERPHR et erial such as pol yet hyl ene or pol yest er
sheeti ng. Pref erlaik ymbddireent ilastedin FiG.120) alking fBm i683)ie désigned food sirpleasy/| ene and
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the processiiechptoh BuBRRl tn by el bl o B ook on 038R0 0208, Do
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f oram nous ﬁtceggﬁpanveﬁ%n@mdetrm inemlﬁoaryﬁut Hu&hed inM6. 330 BHIARRELR of ! emsnt
601 is the mﬁ;ﬁ“a bout which the curable resin is constructed.
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be transparent t9Q light of the actiyat v e on to
screens, foramn §°°g‘f stre it °pr8%FFF1f)§ s’ﬂéajeaotlﬁrawngqgﬁﬂaﬁﬂg
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screens are suitable as are screens of other, more complex weaves. Filaments having either round
or oval cross sections are preferred. Although advantageous, it is not necessary that the filaments
be transparent to light of the activating wave-length. In addition to screens, foraminous elements
can be provided by woven and nonwoven fabrics, papermaking fabrics, thermoplastic netting, and
the like. The precise nature of the foraminous element selected and its dimensions will be dictated
by the use in which the forming structure 350 will be placed after it is constructed. Since the
forming structure 350 constructed by the apparatus illustrated in FIG. 23 is in the form of an
endless belt, foraminous element 601 is also an endless belt, formed, for example, by seaming

together the ends of a length of screening.



together the ends of a length of screening. 35 As illustrated in FIG 23,
foram nous el enment 601 travels in the direction indicated by directional
arrow D1 about return roll 611 up, over, and about formng unit 613 and
about return rolls 614 and 615. O her guide rolls, return rolls, drive
means, support rolls and the like can be wutilized as necessary, and sone
are shown in FIG 23. Foram nous el ener®5 601 is juxtaposed backing film
653 so that backing film®653 is interposed between foram nous el ement 601
and formng unit 613. The specific design desired for the form ng
structure 350 will dictate the exact nethod of juxtaposition. In the
preferred enbodiAshstrattdinFiG.128, feramineuseitineB®G01 iravelp indixatire¢tion thidicated by
contacting g i ; g ki . F J guli nsitive
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652 wi || berods ¢ld3akel SpPiherenidaralls, ratyn il deyeyacaps suppriralisand Se dkessphe 601 and
foram nous ghiREdRshecBiddry Viinki bomel afe sBEWESE FIG. DS FaeRh&M cRne 86! i§ jikfapsiy Of the

RERICHETEE et e R

ar r angenent forsingi@dit 613.Uk bpecific ddsigh d@ided fRaBe fornsing stra@ur 26)) will dictae tife exivdzz| €, or

any of kno . it] i qulis. shtl si.n, .l ncl udi ng
ot rusi o, gt xeBbeidh R BlbleRed et 8RB ek ol BB sh B ! OF
this i nvent Pgrcting rlation appbycking filrt58f a first |ayer of coating of liquid
phot osensi tive r@hdnhdirgidipRotbdeithv iSOl sppBtRF BMmiRR eledl€sdiitfort | ayer of
coating is the ultimately conprise the portion of formng

| ayer that w.ll )
structure 3%§™H&4 FrsRa? i é’ﬁg’ép%ffdpflﬁ"épauyf"r@‘f sidgf forapipovy element §¥lemd 1020
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resin. |t i sonpeieabmens butiuch airingemnait is potasiplieprsfemddy Resia squrce@BRcabée ®ven| y
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that the requisite CLQ%?tlty of material be applied so as to enter the
openi ngs of cqatipe. and gh 'nous nmenber 601 as the design of the formng
structure 350 r efuithieistep Eothe prooesiof thisarvantion dsuls: applieativntosa filttdayenefedtias, . e.
t he raised - sRQL Rk " ela=Y L tr er o L RLGler ably
in contact %@Eﬁtpﬁéé&%asgﬁ% %\%’ﬁfﬁ%ﬁesq t%%l?gl[rtg%\?\nﬂﬁf Tﬁﬁz‘gﬁr@’ noft%%egpglssi ble to
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light: Ref epgicasincerelifbsd v Gvel apptied L bt o Ridiinduk Abthdht 601 prior to

curing and that the requisite quantity of material be applied so as to enter the openings of the

foraminous member 601 as the design of the forming structure 350 requires. For woven
foraminous elements the knuckles, i.e., the raised cross-over points of a woven screen structure,
are preferably in contact with the backing film, so that it will likely not be possible to completely
encase the whole of each filament with photosensitive resin; but as much of each filament as
possible should be encased.

Suitable photosensitive resins can be readily selected from the many available
commercially. They are inaterials, usually polymers, which cure or cross-link under the influence
of radiation, usually ultraviolet (UV) light. Referenées containing more information about liquid
photo-sensitive resins include Green et al, "Photocross-linkable Resin Systems", J. Macro-Sci.
Revs. Macro Chem., C21 (2),187-273 (1981-82); Bayer, "A Review of Ultraviolet Curing



phot o-sensitive resins include Geen et al, "Photocross-Iinkable Resin
Systens", J. Macro-Sci. Revs. Macro Chem, C21 (2),187-273 (1981-82);
Bayer, "A Review of Utraviolet Curing 36 Technol ogy", Tappi Paper

Synt hetics Conf. Proc., Sept. 25-27, 1978, pp. 167-172; and Schm dl e,
"Utraviolet Curable Flexible Coatings",. J. of Coated Fabrics, 8, 10-20
(July, 1978). Al the preceding three3seferences are incorporated herein
by reference. Especially preferred Iiquid photosensitive resins are
included in the Merigraph L-055 series of resins nade by MacDerm d | naging
Technol ogy Inc., WIlmngtion, DE, USA USA. The next step in the process of
t hi s i nvent Telnology"s Dippi FapériSpghetitsdConh Prk NBxps 2607, 11 978, gro $67Y7Q; dnd Schanidle,

presel ect ed, yal u d v kness
desired for q{ e eécurrrf‘htﬁ%ﬂgﬁ?ﬁ %@ﬁﬁ%éjfglggﬁ%%%ﬁ%?ﬂ]st gﬁdwﬁ hhecsurfaces
1020 and 1018@ed1ne@pecefqrqpe¢syre inppreraied hergipy refereneek Bapeciallpiprefeyed igyshn in FI G
22. When t hgyofontinGestls Hé%ckﬁﬁﬁ 1380 MeSigrtsh 055148RHE of resinERkRe by WadREnid 80

suitable for use_as a topsh eet i.n a ?Aﬁ}fggg | e absorbent article, it is
preferred t1gsngTechpplosy Ing, Wilgingfin, DE bout 2 nmthick. O her
appl i cations, 0OfThe@tkt sté) in @@ ProtedsiefitiiiCintdaticriie confroiling thethickdess the cexting®3®0 whi ch

can be 3 mm h‘h fé(lﬁe(f) val ehl: & kr%ge ect’é!% dl%%b&%%&gs tggé Qtﬁck%%g de%f?&tff)rg#lé i’oﬂgn he

t hi ckness cal*B&"tise use nip toll 641.
The cl ear angactheBitstvan fsrsira@ﬂ sec@ud surfanet 102ani hePOumedpectigaly Ehahistee control | ed

mechani cal | Mucee/esmamhowaun FEOWN Whih e Riring kfuckRY50 RGS bARRedb ik RSkeb654 and
mask guide ro 641 , tends tqQ snooth the surface of |qU|d hot osensi tive

resin 652 a?Rf“tt‘B’lecferrﬂs? %2 topsheetip? digposadle. absPF?é“FF‘F‘FH“éP@ errhthethd 85 omes s of
the inventi guCionmtd e 2jmixhiRR0Sthegppticitions bf coasd chduirathicka fitramgi Ng
relation with the liguid ghqtosensitive resin 652. The purpose of the mask
is to shiel W?e?%ggiw%mlgrcggbsego ﬁ?ﬁ {t'hlqﬁeird phot osensitive resin from
exposure to | i ghAny seitablstmenns e c@Bulling the thicdmespesn bnesed. dlugieatedimbliGngs el engt hs

of light, eyQofnihphbilelflihe cibtenteetwot nigirol 8l £ Forfing BRAGIY Ran YeRBHRNS
corresponding to the pattern of apertures 71 desired in the formng

structure 35’8"ha‘A°a”¥)BY mpagfnghfhoyn. e pigyip eenjynption with apske3d andpask sidedtle "pat t ern
of opaque, b41@tendsSdintbot theparfict 6Miguib pibtdemitivé fegh 652tandiopitrobint thigimessi ons 658

is showmn in FIG 27 tetht rggﬁa

superi nposed t her eﬁiﬁa m?ﬁé’%’cesg}’ﬁ(&ésﬁlﬁ%&\éﬁ ld%e sca%lﬂ? 53\/\’?1 is 0.1
mm The Ilgmniapmnémpwtl ﬂlpdjﬁlﬂdﬁn@S@SBVCG‘PSqusﬂs'ffhem%e gBhe mysk s to shiejte ar eas
that are nOEerémla%pﬁ%c htlﬁl@ﬂﬂom&slacetrbé{@ﬁdnm&pbéu&h& hga@wlﬁem&@ 6s4aspond to those
areas of ui d hOtOsenSItl%thh nthaw e eure offormthe
connect i ng ‘g‘émg‘:'ﬂya?flg Lg% %’%ch"?_t R&WFSE, R bpaque
portions 65?egmf1scfonﬁspbndm:;d(thﬁﬁz&emofapmmﬂudesoeqjaﬂté:rmngfstntctus3d@p°r essions 710
of Torm ng shhdedr’s stab{éﬁ&mﬂcss%tshm i BéberntR Bpagld ) B ShAE porlsi(Bs ARATUS

portions 657 corresponding t on- shapeo epreSS|ons of

forming str Mshtﬂp@p%%pmﬁ&lwhmn Fiq 27 oNote fhat }B@rﬁ ABVYi &I ueaTEpRYele

superimposed thereunder. The smallest increment of the scale shown is 0.1 mm.

The light-transparent portions 658 of first mask 654, i.c., the areas that are not shlelded

from the activating light source correspond to those areas of liquid photosensitive resin that will
be cured to form the connecting members 910 of forming structure 350. Likewise, the opaque
portions 657 of first mask 654 correspond to pattern of the depressions 710 of forming structure
350. First mask 654, can, therefore, have opaque portions 657 corresponding to the pattern of
hexagon-shaped depressions of forming structure 350 shown in FIG. 21, or the pentagonal-shaped
depressions 710 shown in FIG. 13, or the teardrop-shaped depressions 710 shown in FIG. 15. In
general, for a forming structure 350 used to form a web 80 for use as a topsheet in a disposable
absorbent article, the opaque portions 657 of first mask 654 should be of a suitable size, shape,



_ depressions 710 shown in FIG 13, or the teardrop-shaped depressions 710 *
showmn in FIG 15. In general, for a formng structure 350 used to forma
web 80 for use as a topsheet in a disposable absorbent article, the opaque.
portions 657 of first mask 654 should be of a suitable size, shape, 37 and
spacing to provide the necessary structure of apertures 71 for web 80 such
that it exhibits desirable fluid flow3roperties. First mask 654 can be
any suitable material which can be provided with opaque and transparent
regions. A material in the nature of a flexible filmis suitable. The
flexible filmcan be polyester, polyethylene, or cellulosic or any other
sui t abl e naewmsparing tolivevidspkeneesssargirartge efepertuess 71 for weld80osyclethay itexirbiteni ent

means such gL ARRNbRRE Jravure processes, flexographic processes,
and inkjet or rotary screen printing processes. First mask 654 can be an

endl ess | oop or F‘EM*??WB@Q"&F‘P@“@?‘WM&’h’cla?aébﬁBPV@ﬁ’dWﬂl)Wﬁ}“ePfid can be
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renoved from contact I's particular e |nen the

control of PHtheidpteilegEwhichre 1gshopakar it camize semplicd Fpe ensGuplyi refhand franskemsenas k
occur si mul tRRAGSb %{takéﬁlb gaomi_leghé} oﬁr?éh IQEhOW{iﬁl tRY 0658 BtfonOffirst Mis® 6s4m»atea§ 1113 on

conpri ses e Sl ng .tne | J . 0 ensitive res or an
activating %F&%P‘ﬂcaﬁqtbgg‘&ﬁﬁ?rﬁ@“f’f’ X T Wnderpyrofl %@r@é{/ﬁ ‘t?hﬂg&fﬁ@ at | east
partial cur contpciwithitixesurfes bfliquid phétosmsitive gisio 652, winiels o sk ghide o423ttt Wi t h t he
transpar ent vfcﬁg%mwg%@&mfepmcmw e el S R BBl Eodifhen e U1 | Y

cured in this east parti curing s achieve en exposed

resin retai ﬁ@@k@%é@ql‘r@éwwﬁéﬂ @dﬁhemgctqwﬁlon Pf@?\m@k@m&mﬂ@n@t@ps such as
washi ng away nonTielix@kteh @Sthélprodtss of BSGhveRRR cHRprRW ex;l)damtgmah@drbodl ment

illustrated il m 653, r | enent l'iquid
phot osensi t Pt‘/’é sf”@’é’lv%re%%ﬁ‘a ﬁ%gfﬁggﬁwgglg waY en@gm‘}‘?“ﬁggﬁ? st psk 64 tg"ﬁfj’yt oget her
from ni p rofidduduglat least pani@l uiriog of theyreaf in tmsdregjons aibich e lin re@stér withtiteer medi at e ni p
roll 641 and.fipsk BHbilSsE Qﬂdrstﬁa%& @E%Q&h%&i%ﬂbe%ﬂ@culeﬁﬁﬁhﬂs @b, wher e backing

film653 and foram nous el enment 601 are sti|l juxtdposed formng unit 613,
li qui d phot &eERATHA! pyring isaghipvgd when °?‘I?>°S‘?§‘>€E)¥Ps‘étﬂm’t’6“ desirgf thapt duging peetelishat i ng
wavel engt h agposuigsdepk, e&hbywﬁm@myaoﬂ-aﬂa 160D as deScPADEIO®. Ihamamﬁ&ﬁndns sel ected

t d I th whi.ch

cur i ng-of t BT HCo R PERERUM Sy dopaar s rrit UG R g WS
characteris tmcbna;k 6%4rnd f¢rmqmmdtravismtcg§@nsfrdm njrerofl €4l tn thelvivindty pfredsie guidedboll
enbodi ment A ienidhrd xﬁp xlcﬂ( s41l A8 Fnaﬁéguﬂp ko 629 haSERBA £ a Lo@m%n wietobdeing? UV

| i ght source., Any suitable source o | um nation, such as nercury arc,

pul sed xenofim 633 ﬂé%@?%@%%@mn%maam}ww@aﬁ#omwglt 613 akifuispheresspyitive

resin 652 is exposed to light of an activating wavelength as supplied by exposure lamp 655.

Exposure lamp 655 is selected to provide illumination primarily within the wavelength which
causes curing of the liquid photosensitive resin. That wavelength is a characteristic of the liquid
photosensitive resin. In a preferred embodiment the resin is UV-light curable and exposure lamp
655 is a UV light source. Any suitable source of illumination, such as mercury arc, pulsed xenon,
electrodeless, and fluorescent lamps, can be used.

As described above, when the liquid photosensitive resin is exposed to light of the
appropriate wavelength, curing is induced in the exposed portions of the resin. Curing is generally
manifested by a solidification of the resin in the exposed areas. Conversely, the unexposed

regions remain fluid. The intensity of the illumination and its duration depend upon the degree of



As descri bed above, when the liquid photosensitive resin is exposed to
light of the appropriate wavelength, curing is induced in the exposed
portions of the resin. Curing is generally manifested by a solidification
of the resin in the exposed areas. Conversely, the unexposed regions
remain fluid. The intensity of the illumnation and its duration depend
upon the degree of 38 curing required3Bn the exposed areas. The absol ute
val ues of the exposure intensity and tine depend upon the chem cal nature
of the resin, its photo characteristics, the thickness of the resin
coating, and the pattern sel ected. Further the intensity of the exposure
and the angfuengyeqiitadindieerpaposedsfreas. Tbe 4bsqjte valuen ofthe/expestreiinignsitt and timef f ect on

Eﬂe prﬁsteRC&tﬁﬁ ﬁr?xl@a{ln%t&@@fthé@sihﬁpﬂ@e{dh&a@%ng%&%@ﬁﬁﬂg&%f?@@tﬁ[] S 9|10 ot
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in the procmligmcmeﬂmymgxpérmﬁm&bdtenmupled:n@rorﬁtaéﬂceaﬂthpprmlﬂfcednmrrpom te of
foram nous ¢l e nt/ ur ed, I ubst ant j al of .1 he uncured
liquid phot%’srfléeg% [ veelrs 5?’0 n.e @amcss fﬁ’mngauél érure°5| n %ﬁiordﬁngll?'agi been

shi el ded frhght@xpt)@ﬂmteﬂ@4chlgmthqu;sneédm@f1fapqnm the system In the

enbodi ment  shownryp BevElif3tepan th cé?sx@%f&h B &hﬁcﬁ(x&&& ¥ G@o%lfp gwi de roll
642, first mask 654 anéepéacli?itr? film GD% ?are @Ircfi':g& g:a;uee ar atoed fromthe

conposi te cHfpyrPiapyglemendpaty ?}B‘i‘l‘§°séﬂ 2 abptagighy aélrﬂﬁ HacurRg B%P@F‘S?ené‘ﬂ}’eed resin
621. The coRFiANThites totayf the Rt Whidshas Bde SHEldcdGidh eapudurp & lighss tktllbﬁd flomdhen 621
travel s tothe Vi.cinit L ost: fenm shoe6 ava i's
applied to JnnglIJnr %%%%S!fne%eo“(’:nom 03|¥ 2 °"’¥mthevmm Onm?sé( e ﬁgﬁ%ne 623 so
that a subSustamsk 634 apdibacking flmdi53 arhehylsncqmseba(am@umé@)wpbmttmsmg ve resin

i's removed fogag"?ﬂoh@@en%{%@%étﬁe nov/%%ﬂl&laﬁ'e@ﬁgm%' cBr‘hﬁ)éﬁé of férﬁﬁﬁl&ﬁ r, itis
brought into the vicinity of resin wash shower 624 resin vvash station

drain 625 atlemgt ¢} apspaply Wﬁ%‘%‘ﬂﬁﬂ&&"‘fl%mﬂ?VfWBﬁ@fﬁl‘?%‘l’l"é’(fh% @B Aat er or
other  sui t adoinn & byfplibdho ofe axﬁmvﬂhmmosaé attfii rosi@ oVl lbel6R3)toi thht § UNCUr ed)
phot osensi t| arged.from.the s em t hrough resin
wash stati on\égarmé'ﬁr?"‘ g‘“@l}:ﬁﬂquﬁgﬁ g‘?}/\he&gmmve LI ve\é%”r :Enacf’?lf’ 9vvat er or
an aqueous 8&thgcimpasitgtravelsiferthoeit e’étbmuéht mmewalmf @mavadetypw §2‘Fand fesmecond

resinr errovahsh§1lasxﬁ 4625626 Qf wieh paint e coRfpbsite lsaﬁora@mzmem&p@ﬂerlaeom ed for
further rem:)vlﬁtigl resi dual un-cured res hs stage of th r ocess.

|
(A second cflt? d£0 FeEqvg TROTE pfhe rF‘B"r“?'W%lfq“ﬁlQ'é‘lSE’Sﬁs?d’ ?Wsﬁ?ﬁtg’g EFEI‘P’C"éh‘%‘G and an
ai r - di spl ac tistharg@idtormthe systerh tlmmgh\/able wadhatationGl36n 6255 Thdneash shower iFpriera®g but i s

not used in ﬁmﬂ;&;tétor&taa&%us %B‘Q’e&\,\,ﬁ{e& i ttﬁﬁg Q‘Iﬁ?ﬁ‘{gﬁ’ggﬁ of the process

for making Formng struct irst stage, the
conposite now co‘?ﬁﬂcwslé@ﬁmefslg@fﬂﬁh%ﬂ 626 (or & thifrh ofro s nes¢seand sen e sed dordurthee

partial | y- CHufathl of Bsidubl uﬁ?earea hah atrtﬂpgt@sem§prb&es R kdchsatuidg sfa@6th 8@ structure

350, COMPL 1 k09 pomnes g oL SHENL S, i Staohl b bAS S0 B8 38501

in FIG 23 but is not used in the ﬁrst stage of the process.)

At this stage of the process for making forming structure 350, which is the end of the first
stage, the composite now comprises essentially foraminous element 601 and the partially-cured
resin 621 that represents the portion of forming structure 350 comprising cbnnccting elements
910, first surface 900 and second surface 850 and depressions 710.

The next step is to form protrusions 2250 on the partially-formed forming structure 350.
To form protrusions 2250, the process is essentially repeated in a second stage, and with a second

' mmask 656 replacing first mask 654. | '

Therefore, step eight starts with partially formed forming structure, denoted as 603 in

FIG. 23 advancing in the direction indicated by directional arrow D1 about return roll 611 up,



The next step is to formprotrusions 2250 on the partially-fornmed form ng
structyre 350. To form protrusions 2250, the process is essentially
repeated in a second stage, and with a second nmask 656 replacing first
mask 654. Therefore, step eight starts with partially formed form ng
structure, denoted as 603 in FIG 23 advancing in the direction indicated
by directional arrow D1 about return ré?l 611 up, 39 over, and about
formng unit 613 and about return rolls 614 and 615. As before, other guide
rolls, return rolls, drive nmeans, support rolls and the |Iike can be
utlllzed as necessary, and sone are shown in FIG 23. Partially forned

f ormi ng st ravet andebc@pferming jnib6l hand seant tsEEKiORLS 1 Epd 16545 before jetker suifgElSng il m

?53 is int e:témgﬁig ‘9‘?& HERS s%?&mk&n\dtﬁeqikm bf:Q{Ciilifbdlﬂ nS&eEddl?}t 4l Con@i%e andt
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the ninth stegposifion hehqmrefwgsmbpdgmbnm@aé@rmn«gfoamns ﬁtrqen'ra 6phisPlaed ifsi t i ve
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structure 6 from source eing applied to t he
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be cured to formt rotrusi ons form ng structure30 f uniform

hei ght s “of fS’Ffmdrf?}B’ilftBﬁgucﬂl%@%ﬁﬂsebe@é‘sP%y fqrned formpRg structure 603 cap, b sp second

| ayer of i Me%msem backifl filESESH bPmy chitveiste kans, dpuchetrampemes & tbhe Wi dt h
of partial ]Il%%l rpéege form ng structure 603. A requisite quantity of

phot osensi t Lo form protrusions 2250 is enough so as to fill the
openi ngs of the Pastcomd laypr $fopatinglis thsiayerivill sttimately pe surertys forgythe PRYUEMST fill to
a pII:]eSE| ect ?%Otopfo ct&@@foeslﬁgtﬂfilﬂi‘gelét& Jfbf%h‘ﬁjs%ik 130 aflaedired) RliRcdaqatyght

such as a

i ckness’ correspondin to di stance hf2 of FIG,6 22 en the
f or mi ng strﬁ’é‘tthﬁsé“’gﬁhy"?f§f]f%“dt?§°tﬂs§ Ve fegin W@%%edgﬁf“éfh"t“a‘iﬂ‘ é}hf or use as

a topsheet pﬁuﬂly&hrﬁanﬁﬁhhgstrah&es@emtreqmme quaetity bff phbtesepsitivieassingelforh hat hf 2 be
from about p]io%usm Egﬁ%beg hgo a%tdﬁﬂthb%)%&h%’%?ﬂl@?&@:ﬁl or@thoMésﬁm:tﬁ‘e gRans . for

control ling Nessocan be use & e use nip roll 641.
The tenth semidopyer filhte apregelected thigkness earrgepertiing fo fhp Siredprotysipt 1‘%@5 S‘]‘°ﬂ>€%aap05| ng
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that hf2 be from about 1.1 mm to about 2.1 mm thick. As before, any suitable means for

controlling the thickness can be used, including the use of nip roll 641.

The tenth step in the process illustrated in FIG. 23 comprises juxtaposing a second mask

656 in contacting relation with the second layer of liquid photosensitive resin 652. As before, the

purpose of the mask is to shield certain areas of the liquid photosensitive resin from exposure to

light. A portion of a suitable first mask 654 showing one pattern of opaque, i.c., shaded, portions

657 and light-transparent portions 658 is shown in FIG. 28. Note that, although difficult to see,

FIG. 28 shows a measuring scale superimposed thereunder. The smallest increment of the scale

shown is 0.1 mm.



purpose 'of the mask is to shield certain areas of the liquid

phot osensitive resin fromexposure to light. A portion of a suitable first
mask 654 showi ng one pattern of opaque, i.e., shaded, portions 657 and

i ght-transparent portions 658 is shown in FIG 28. Note that, although
difficult to see, FIG 28 shows a neasuring scal e superinposed thereunder.
The smal | est increnent of the scale shdwn is 0.1 nm 40 As shown in FIG
28, second nask 656 is opaque to activating wavel engths of light, e.g., W
light, except for a pattern of transparent regions 658 corresponding to the
pattern of protrusions 2250 desired in the formng structure 350. The

| i ght -t r anspar enas shbowit in@i 28,fsecontmasll 65618 6paqEi6 activating watclepgthy efdightidpt ar e
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particular e I ment, e co sin and the
j uxt aposi ti 6 supply roll and transverse the system to a takeup roll, nelther of which is shown in the

illustration. Second mask 656 travels in the direction indicated by directional arrow D4, turns

under nip roll 641 where it is brought into contact with the surface of liquid photosensitive resin
652, travels to mask guide roll 642 in the vicinity of which it is removed from contact with the
resin. In this particular embodiment, the control of the thickness of the resin and the Juxtaposmon
of the mask occur simultaneously.
The eleventh step of the process comprises again exposing the liquid photosensitive resin
652 to light of an activating wavelength through the second mask 656 thereby inducing curing of
the fesin in thcsse regions; which are in register with the transparent regions of second mask 65-6, -
that is, protrusions 2250. In the embodiment illustrated in FIG. 23, backing film 653, partially
formed forming structure 603, liquid photosensitive resin 652, and second mask 656 all form a



of the mask occur sinultaneously. The el eventh step of the process

conpri ses again exposing the liquid photosensitive resin 652 to |ight of
an activating wavel ength through the second mask 656 thereby inducing
curing of the resin in those regions which are in register with the
transparent regions of second mask 656, that is, protrusions 2250. In the
enbodinment illustrated in FIG 23, backiing film 653, partially forned
form ng structure 603, liquid photosensitive resin 652, and second nmask 656
all forma 41 wunit traveling together fromnip roll 641 to the vicinity of
mask guide roll 642. Internediate nip roll 641 and mask guide roll 642 and
positioned aiit teavtling &lgethen fradnaiparolbédd ke thevitinitynofGiask guidd redaG4Ri Iateimediate opned
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appropri ateomgggogcgggaggmbgdjgbbg% is induced in the exposed portions of the
resin. Curing is nmanjfested a solidification of the rg@hgfd{n t he
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t
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t aperi ng of rl%xe}.'rgsm cocl’Im' g agﬁ'ﬁlb p&telﬁ ?l Qﬁedcﬁlé&&ﬁét n&@r'a gtggsﬂggﬁelag@gf Lﬁglree)?mw ng
from the paripdidgpderpf telighticandpysian fmpogent lﬂ“éh%ﬁe@ﬁ?fsaf’%fﬁ‘iel%FaP? inthg walls ¢ he
uncur ed | i quirthe BRELRRENBO! IAK eheht@Bibd befold)@Rlighk Sollirfhtd @dh betubilzedl Redace Whi ch has
been shi el ded frorp e%sure to light in the second curing step is renoved
fromthe sy@&BIE° e enbodi nent shown in FIG 23, at a point in the
vicinity of nmask Tyeiwdkthstep intl&épzqcesssegamdmnﬂmcwﬁemllmmd foymifig | m 653 are

ulg g otosesng
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i ncl udes parst §5f6qgﬁrs Ssu g?g?’lffthl% Pﬁ’g?l&w‘? (gures regs??n of thg corrpl et ed
form ng whlch has been shielded from exposure to light in the second curing step is removed from th

system. In the embodiment shown in FIG. 23, at a point in the vicinity of mask guide roll 642,
second mask 656 and backing film 653 are physically separated from the now partly cured resin
621 which now includes partially- or substantially fully-cured resin of the completed forming
structure 350, i.e., having both depressions 710 and protrusions 2250. The partly cured resin 621
travels to the vicinity of first resin removal shoe 623. A vacuum is applied to one surface of the
composite at first resin removal shoe 623 so that a substantial quantity of the liquid (uncured)
photosensitive resin, as well as cured “protrusions” adjacent depressions 710, is removed from the
composite.- Note that in the second curing step, second mask 656 does not limit curing of resin
only on portions corresponding to first surface 900 of forming structure 350. The second curing

step actually cures “protrusions” uniformly across the entire area of partially cured composite



structure 350, i.e., having both depressions 710 and protrusions 2250. The
partly.cured resin 621 travels to the vicinity of first resin renoval shoe
623. A vacuumis applied to one surface of the conposite at first resin
renoval shoe 623 so that a substantial quantity of the liquid (uncured)
phot osensitive resin, as well as cured "protrusi ons" adjacent depressions
710, is renoved fromthe conposite. Not2e that in the second curing step,
second nmask 656 does not |imt curing of resin only on portions
corresponding to first surface 900 of form ng structure 350. The second
curing step actually cures "protrusions” uniformly across the entire area
of parti al | $0% dowaver oply pettions ofjured BB oviivprngeting members PPiain toregnngftingur ed r esi n
over connechiefterd® eSS s@4Be 900iafl BeBort-QRRAEAY Bk eraRIDEL Sredchity@biredl Febig t

surface 900 and bﬁg:orre essentlaII}/ integral "wi th the previ ously cured resin
portions. TREFEOns; Fhus.ipthg xachmand g %F@Pgﬁﬁé‘h‘ihﬁ@r%‘{néﬁfs“mflFfémﬁ%ﬁ‘eﬂ?%ﬁ%g of
cured resin mtpfotreﬁqwnﬁat mg in meadmmadpweslmslo drd@ihpl Fetholdd td prior &l e nt

depr essi ons 710 are t%”r% Irlem)&{3 d t(pm(g *.u Al b9, 2 final |ight-exposure for
final curlng,g ad descri e WoRE the conmposite travels
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and, if adhere | evel hesion 1s preferab ﬁTlnSUffICI ent to
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of the uncukfehntediréd maerabwMddwayd the remaining resin is in the final
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i nterfere Wekt)plefRfablly i@l oxid¥n rbhddingl fdch 8 mterbn§6joe FFRd (Q'yé‘eﬂ febmEdigd  resin.
Oxygen can sl ow down or stop. chain tgrowt in free radi cal polynerization.

As shown i n“RESpPEst %tgx%e’é%‘}‘?’é‘g“‘fﬁfeﬁm‘ e figpl U'slight cuzing pfdhe jepajninginewed i red to
gui de the p=sint Daygeyedhalowrowi Gristop blghirsdrowts inLffee radfofl polpinerizationat er bat h 630.
However, in prac Ne R8s €94e di1C! Ui NG
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the resin to its . fu hard ned condi tion.
?mmerscdfm Haa]%w, e.g., 4rnm eep, water tray by its own weight. The final exposure of the

resin to activating light 660 ensures complete curing of the resin to its fully hardened and durable
condifion.
The above-described twelve-step, two-stage process continues until such time as the
- entire length of foraminous element 601 has been treated and converted into the forming structure
350. The finished forming structure, denoted as belted forming structure 351, can then be used in
a web forming process, such as the process described with reference to FIG. 29, for example.
Therefore, in general, curing can be done in stages, so that first a negative mask having
uv blocking portions corresponding to forming structure apertures 710 (having UV blocking
portions in a pattern of teardrops, for example), can be used to first partially cure the polymer by

directing a UV light source orthogonal to the mask for a sufficient amount of time. Once the



The above-descri bed twel ve-step, two-stage process continues until such
tipe as the entire length of foram nous el enent 601 has been treated and
converted into the formng structure 350. The finished form ng structure,
denoted as belted form ng structure 351, can then be used in a web form ng
process, such as the process described wth reference to FIG 29, for
exanpl e. Therefore, in general, curing4tan be done in stages, so that first
a negative mask having UV bl ocking portions corresponding to form ng
structure apertures 710 (having UV blocking portions in a pattern of
teardrops, for exanple), can be used to first partially cure the polyner by
directing @olyedis ppintially craedie the purhasksd aees, g eecenidanagieoripriving apluality piciossly ampunt
of time. Oasa%eérh‘@-ué&pm&%p%{g%f ddzsscmp@erguceé befweehHhe Hotht gbutrobenmémwc@édeas a

second mask conprising a plurality_of closely rent spots
or dots caol@ep Thermssispet 1Y UV glfﬁhttg(f‘ﬂ\y(‘,’%"eg‘ﬁa"‘f‘?f@ FP‘? ‘{)3“ tur ed
pol yner . Thﬂllg@dhyﬁﬁﬁ-usioﬁs 2266 Once the pRtringonk/Me liillg kired, the tamainyngomewged he portions

of the poly t he, protrusi 22 ions are
fully cure CPnFy{nﬁre(a?adté}%aV\ﬂlrc eg 8olgmergp Be elmove%:}ol aveggomﬁ?gﬁcbﬂehggl&gﬁﬁlg% ymsr)
can be renwusattdristids esthase shotivomrﬁlﬁﬁ%ﬂﬁtmumeedhﬂawsn@eéP*mbleaﬁfed fhar acteristics
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prototypin sheets of nmaterial, for exanple. Exanple of Formation of
Bel ted-Form ng Structure: The forming structure 350 shown in FIGS 24-26 was
made accordi ng tRRahflCofFoatssof Beled FoiningStabiove W th respect to FIG 23. In
particul ar, foram nous el enment 601 was an 18X16 nesh bright alum num
screening avail able from Hanover Wre Cloth Star Brand Screening, Hanover,
PA. The screeni Mie fasingpmrctoni3fbthewyinFIGS P26 W8 madelac¢ondingets fheprocesk, 61 cm (24
inches) — wi de 300p6RW at%'re%fegtt@Fl@P!?%%ghlﬁffoMn@ﬁ%ﬁﬁénwmﬂ fd lggy@nt havi ng

filament dianeter of he screeni ng was about 15 neters (50
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filmwas a QandverPA( ﬂQ&r&ﬂﬁé&u%ﬂr@ﬂﬁnhﬂﬁasa{:ﬂmm iaébies) fadky 6Isdne(24 friches)
available as Item No 194

m G.a M
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roomten%eﬂr temas received fromthe manufacturer. The first mask was
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Wilmingtion, DE, USA USA thch was used at room temperature as received from the

manufacturer. _

The first mask was a 0.1 mm (.004 inch) Color Clear Film, 787N, available from Azon of
Chicago IL, USA and was printed with teardrop pattern as shown in FIG. 27. The first mask was
created by inkjet printing the pattern directly onto the Azon Color Clear Film.

The forming unit comprised a drum about 108 cm (42.5 inches) in diameter and about 71
cm (28 inches) wide. It rotated with a surface velocity of about 41 cm (16 inches) per minute.

For the first cast, the photosensitive resin was applied through a nozzle to a controlled
overall thickness of about 1.7 mm (0.067 inches), with the thickness being controlled by the
spacing of the forming unit and nip roll as described above.

The exposﬁre lamp, i.e., lamp 655 discussed above, was a UV light system VPS/1600
system, Model No. VPS-6, purchased from Fusion UV Systems, 910 Clopper Road, Gaithersburg,
MD, USA. The exposure lamp was placed about 35 cm (14 inches) from the first mask and the



cm (28 inches) wde. It rotated with a surface velocity of about 41 cm (16
i nches), per mnute. For the first cast, the photosensitive resin was
applied through a nozzle to a controlled overall thickness of about 1.7 mm
(0.067 inches), with the thickness being controlled by the spacing of the
formng unit and nip roll as described above. The exposure lanp, i.e., lanp
655 di scussed above, was a UV light syéem VPS/.1600 system Mbdel No.
VPS- 6, purchased from Fusi on UV Systens, 910 C opper Road, Gaithersburg,

MD, USA. The exposure |anp was placed about 35 cm (14 inches) fromthe
first mask and the 44 exposure was controlled by a quartz aperture
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The composite was cured again by light source 655 as described above and subjected to
the showers 624, as described above. After the showers removed substantially all of the uncured
resin, the composite was post cured by directing a post-cure UV light at the composite, e.g., from
source 660, while the composite was submerged in 2.5 cm (1 inch) of water containing 36 grams
of sodium sulfite/gallon of water. The sodium sulfite is optional, but is a good oxygen scavenger.
The post-cure UV light source was placed about 20 ¢m (8 inches) from the composite.

The resulting belted forming structure 351 exhibited columnar-shaped pillars (i.e.,
protrusions 2250) having a substaﬁtially uniform circular cross-section extending from the first -
surface. The protrusions each had a height about 105 microns, a diameter of about 66 microns,.

and a center-to-center spacing of about 188 microns. The belted forming structure 351



resin, the conposite was post cured by directing a post-cure W |light at
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water. The sodiumsulfite is optional, but is a good oxygen scavenger. The
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into "sl abs” arti curin el n Iciéent to handle the

slabs in a p%@égglmﬂlze\#)am St mnatstiak ke P@W@Uuesa heweﬁmféca?nt tojhandledie  Once
vvrapIoed ei Flh%gn bpfo@mdf&lrapph‘lé &Bahmgntoeﬁmmameeedsngnalv&@@at, athsdbr;x ral Nt O 3
conp ete cylLln ric ar.ti al cure
Chereby 1 or RGeS SE H P asE Bt Sepmbis R P B petie e ather | 2 e
mat eri al thaan h;éﬂlytcmelafebnfonbtyg b wrgtary, falﬂscdueeei cyfigiricd xlagve bEnolymerifedr m

depr essi onstéﬁalm%e{here%e?wu&maéd Frelmpkle HaNfRhlkdsiond 716 A, @ Process is
that the cylindrical formof. the form ng Pstructure can be achi eved wit hout

the need t oPIRHKYEFnE2250 e bFFFLf%°f wq%eﬂawt%she gylingrinek formafith¢ Jorming

structure can be achieved without the need to make a seam. Thus, unlike a typical belt-making

process that involves a seaming step, a forming structure so made is inherently seamless.
Additionally, individual layers of curable resin can be laid up in a predetermined manner such that
layers having differing material properties can be arranged to form a forming structure having
varying material properties throughout its thickness, for example. As an additional ;rocessing
step, it may be beneficial to apply layers of uncured curable resin between layers of partially-
cured resin in the layering process described above.

Further, as another optional variation on the method of making a forming structure by use
of partially-cured “slabs” of material on a cylindrical form, the partially-cured slabs can be

layered, with the outer-most layer being a layer having formed thereon protrusions 2250. Thus,
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?aycrs of material are built up into a suitable form.

One of the advantages to making forming structure 350 from a flexible polymeric
material, such as the material described with respect to FIGS. 15 and 24-26 is that the forming
structure is flexible enough to be utilized as a continuous belt, much like a papermaking belt is
used in the above-mentioned Trokhan ‘289 patent. Such a continuous belt is referred to herein as
a flexible “belted” forming structure 351. By “belted” is meant that the forming structure is in the
form of a continuous, flexible band of material, much like a conveyor belt or papermaking belt, as
opposed to a relatively rigid tubular drum-shaped structure. In fact, the forming structure of the
present invention can be utilized as a p'apennaking belt in papermaking processes for making

textured paper, such as tissue paper.
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to, making formng structure 350 froma flexible polyneric material, such
as the material described with respect to FIGS. 15 and 24-26 is that the
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patent. Such a continuous belt is refedifed to herein as a flexible
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processes for Fakl 9 texture gaper such as _tissue paper. 47 FIG 29

shows in sifepva.bplted PFEM“ES’:“P FAnde a pentinyouhbeplmeanispaided md isld o process
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provi ded for &gocess describ ull'y bel ow.
Ther ef ore, t’enlaQeﬁé}’@rhS@imeh@mﬁld famn peseuryr WEP 8spect to FIG 29, drying

means 590 can be[noﬁeed%ba&;ﬁdnthmma?asmabrem&ﬁtﬁe@f&&erseéseﬁtmmm@mr sor web
120. 1n one_enbodi nent, gljég ? .not usg?(é nxa Cgb g% ess is
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necessary, orm ur sor we 120 t structure ecause no
liquidis usséaxthlhprm%ncpf%rv%%eceﬁﬁwpsl/thﬁgry}ngS%éé%lgﬁﬁyﬂelaﬁebﬁhe dryi ng
st eps di scl @ﬁiﬁdaté’aerel n can be elimnated. As can be seen in FIG 29,

belted form ng s{\r uch§sreg]]f 3§gﬁ 9??‘1 Qt SI é“"é’gi ggts’tmgdvr"t'at@gnﬁ%m 518

but is gui ded ont®*3 P ng aedam. Grm ng Structure
351 is gui deo 538w isiguided ontp aid off pHf@ning drirg S s belte foyming ytrucfer 35t 1shel t ed

formng str E\S&é& ﬁto%é'xjmn'g%rum 518 it is preferably dry. After belted forming structure 351 is
supported by forming drum 518, or concurrently therewith, precursor web 120 is guided over

belted forming structure 351 and hydroformed as described above. After passing drying means
590 the belted forming structure 351 and a three-dimensional, apertured, formed film web 80 of
the present invention are guided off of forming drum 518 together. That is, polymer web 80 is
intimately in contact with and supported by belted forming structure 351. This permits further
processing, such as drying or annealing, if necessary, to take place while the polymer web 80 is
still supported by the belted forming structure 351. In this manner, polymer web 80 can endure
much greater work without collapsing, tearing, or otherwise deforming in a negative manner.

Belted forming structure 351 and polymer-web 80 are guided in the direction indicated in
FIG. 29, i.e., the machine direction, to a through-air drying means 800. Through air drying means
can be in the form of a rotating drum as shown in FIG. 29, but can be in any of other known
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PPTOP y Once polymenc web 80 and bgltcd forming structurc 351 are guided off of drying drum

802, polymeric web 80 is separated from belted forming structure 351 at separation point 830.

From this point polymeric web 80 may be, if necessary, subjected to additional drying, such as by
radiant heat drying means 840, and likewise, belted forming structure may be subjected to
additional drying means, such as forced air drying means 850. In all cases, other drying means as
suitable under the processing conditions can be utilized as necessary to ensure that polymeric web
80 is sufficiently dry prior to final processing into roll stock and belted forming structure 351 is
sufficiently dry to avoid introducing moisture into the interior of hair like fibrils 225 of polymeric
web 80. Sufﬁciently dry means dry enough such that post-manufacture moisture related problems

such as mold or mildew in the polymeric web are minimized or eliminated.



recycle system Once polyneric web 80 and belted form ng structure 351 are
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web 80 may be, if necessary, subjected to additional drying, such as by
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be subjected to additional drying neams, such as forced air drying nmeans
850. In all cases, other drying neans as suitable under the processing
conditions can be utilized as necessary to ensure that polyneric web 80 is
sufficiently dry prior to final processing into roll stock and belted

form ng strWhatisdaiggdisi s sufficiently dry to avoid introducing noisture
into the interior of hair like fibrils 225 of polyneric web 80.
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and silky tactil. |on on st. on id re . S 3l il ky
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di mensi on at omaifgd EIﬁF’dl‘%tﬁéﬁVﬁﬁqgﬁﬂ‘PﬁﬁPr%W?eaﬁo “%%PP&%:Q%W&@B“ 13 that said

hair-1ike fi brigigond008idchRihdax espad fatiélbereat £lo 30f bet ween 50 microns (0. 002
inch) and 130 mcrons (0.005 inch), and an aspect ratio of from1l to 3. 2.
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have a | argeSt eral”  cross-secti ona nMensi on at sal xi mal portion,
wherein sai d | stossrsg¢tiops! disnensioncat aiskngximal portiens Whevein saidlaigsa| ‘V°s§ré'i9¥“§’8'se to said

di stal porti ondu@nsu;glg@tempd&fea@@ysagfdlstamﬁ,rﬁuneced| ng clainms, further
characterized in that sal sidewal | of said hal r-like fi br| | s decreases in

t hi ckness w ncrea itud he web of
any of the p&ec':[b ‘iqugp"f'ifﬂgﬁg}mcﬁeéﬁ élelﬁze nk&ts%é)?laewauglfsﬂgl r-1ike
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to 250 microns (0.004 inch to 0.0 10 inch). 5. The web of any of the

precedi ng cl ai Mie wlnurhiyess t&@%&ﬁig%[alrﬂseﬁiﬂhdﬂ cﬁafh@fenﬁeﬁhﬂh&lsilkymrfl&ehbrﬂg side of
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centineter. 6. J¥7d® REFeBFISH '°8’Ft Sﬂaémﬁ Péfé &ﬂ@ gﬁwm % 25b P foieEons (

characterized iimwhtd®10$mhd web conprises a multil ayer vveb. 7. The web of
Claim6, further characterized in that said web conprises particul ate

matter in ats  Theweb of any of the preceding claims, further characterized in that said silky feeling side

of said web exhibits at least about 1500 of said hair-like fibrils per square centimeter.

6. The web of any of the preceding claims, further characterized in that said web comprises a

multilayer web.

7. The web of Claim 6, further characterized in that said web comprises particulate matter in at

least one layer.

8. A disposable absorbent article comprising a fluid pervious polymeric web exhibiting a soft
and silky tactile impression on at least one surface thereof, said silky feeling surface of said
- web exhibiting a pattern of discrete hair-like fibrils, each of said hair-like fibrils being a .
protruded extension of said web surface and having a side wall defining an open proximal
portion and a closed distal portion, and having a maximum lateral cross-sectional dimension

at or near said open proximal portion, characterized in that said hair-like fibrils exhibit an



| east one layer. -8. A disposabl e absorbent article conprising a fluid
pervious polyneric web exhibiting a soft and silky tactile inpression on
at | east one surface thereof, said silky feeling surface of said web
exhibiting a pattern of discrete hair-like fibrils, each of said hair-1like
fibrils being a . protruded extension of said web surface and having a
side wall defining an open proximal p60tion and a closed distal portion,
and having a maxi mum | ateral cross-sectional dinension at or near said
open proxi mal portion, characterized in that said hair-like fibrils exhibit
an 50 average dianeter of between 50 m crons (0.002 inch) and 130 m crons
(0.005 inch), aeregealismetgsefdetwepnsiimicrans (P-pQ7inch) ag 130 migrong ({006 inchrod g} o
absorbent artighe: oo fFadinMiPs. Wherein said article conprises a cataneni al
device. 10. The di sposabl e absorbent article of daim9, wherein said
cat aneni al devj ce. conpri.se .sanit ar apki n. id. .6 web
conprises a’tof¥ 5%%8%? abgﬁﬁeﬁgaé'té% ?r}gtrlaf/m)réavﬁrh?%rlﬁ B0 hfhisBY i

device.

10. The disposable absorbent article of Claim 9, wherein said catamenial device comprises a

sanitary napkin and said polymeric web comprises a topsheet of said sanitary napkin.



