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formng structure for making a polynmeric web
exhibiting a soft and silky tdctile i npressi on on at

| east one surface. More particularly, the present
invention relates formng structure for naking a

t hr ee- di nensi onal polynerlc web exhlbltlng a soft and
silky tactile i RMaM 2 EXHIBEE R
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to construct disposable articles, such as absorptive

devi ces, including sanitary napkins, pantyliners,

i nterlabial devi ces, pith B8k TaE IVENTEORANt S,

i nconti nent devices, &SSI1gs and t he Ilke

with a soft cloth- i ke surface feel to the user's skin
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t he devel opment of wundesirable skin conditions due to
pr ol onged exposure to nnlsture absorbed within the
absorptive devi BACK NI OFACERE ANMENTOXen fi br ous
webs are often enpl oyed as body-facing topsheets for
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E% eet to acqu SUCHh @as Urine or  mens
mdwrfdd@ skin @nﬂitlen&tldup m MObh@edabwqum meistre dbsdrbed \@tmethe absorptive
sorbed into the absorptive article, the fluid

retaining feature of the topsheet preferably prevents
rewet, i.e., the novenent of fluid back through the
t opsh¥kite wavepend nearwdyen broesswidbs atsfoftan ethplawad ap edy-facing topsheets
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to pressure on the absorptive artic
divaensienal, apatturappdimerictyrebpsush apihe YedRer0i4llYS8aBsful DRI-WEAVE™

tgpgﬂ_éekﬁg&géé Qf%ggtgr &%ia%ﬁa (t; ﬁag FJF& ﬁ%ﬁ ﬂﬁi&ﬁ OQQ (/i!able Bolymenc

ropertl es acqui si tl retention,
welnef thisAppe, is disclosed in U.S. Pat. No. 4342 ,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 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



Said differently, preferably a topsheet wll exhibit
hi gh rates of fluid acquisition, and | ow | evels of
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di mensi onal , apertured pol yneric webs are known. For
exanple, U S. Patent No. 4, 463, 045 issued to Ahr et
al. on July 31, 1984 discloses a nacroscopically
expanded t hree-di mensi onal polyneric web that exhibits
a substantially non- glossy visible surface and
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initially having passed through the topsheet to be
absorbed by the sanitary napkin. In particular, it
wappEassict hat a web according to Curro " 643 caRChAISHDBE41009
susceptible to rewet under pressure. This is because
when such a product is used as a t opsheet in a
cataneni 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
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superior tactile inpression and superior fluid
handl i ng properties. Additionally, it would be
woenafosgical to have a forned fil mweb that hasPeDps206/041009

tactile inpression and provides for superior fluid

retention and rewet characteriistics. Additional ly, it

woul d be beneficial to have a forned fil mweb that has

superior tactile inpression and provides for superior

cleanliness for hygiene articles. Additionally, it

Hooever, speceh priatinigas afelativelh slow penvedsfprmakag comowesal wieby for consumer
&ng a forned filmweb that has superior tactile

I mpression and provides for superior fluid retention

and rewet characteristics. Finally, it would be

benef Aedodingly itaardd barbenefisiad teddvappareavad foameld e Welutheythas
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s superiof tactile sion and provides

for superior fluid retention and rewet
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Ing t ro

ere t he conprising the steps
roviding a form ng un|t b) providing a
) itfonplfy, itayoulérbe Prepfinigl ta hhvsyaalaimirg fEmeyeb st has syperior tactile

WT@EWH %ﬂw‘d@?fofr gfp@mrr&%ﬁlnﬁgsqgﬁ%leﬁg ghitibe backing

mwth respect to the formng "unit so that the
backing filmis interposed between the foram nous

el enewtditiprally Havoulddeppregiciahiohavean igpisyecireggseafor mglingja formed

tﬁﬁ%s@%ﬁﬁ sl siyeRiof R8I0 impgrdssBRBAYrBEdR f6:08bdr 138 110 r&thfion and rewet
l'i'qui d photosensitive resin to the foram nous el enent;

opmacteriitD58461 PCT/ US2003/ 041009 5 g) juxtaposing in
contacting relationship with the coating of

phot Qﬁ@ﬂ?' it wﬁd B@ﬁén@ﬁ@}alfté Kk an IhiRbRRAp R HRE fretHdd of making a
controlling a first thickness between the backing film

falman& yieicture for foprpigg 2 frrmed Elnp wel thafdhas weraor;%l?emé@@w and provides

E&unhhm%&&ﬁ%hﬁﬂikG@u%hﬂ&&%u@POtOsens't'Ve resin to
Ilg t having an activating wavel ength through the

first mask thereby, inducin artial curing of the
phot osensi ti ve reS§HE9653¥§H&EEE&§¥EHEEE§ sl ab of
partial ly-cured photosensitive resin; j) renoving the

A hfeﬁlbd R sdakink b rﬁﬂ%astrh&ﬁke shaRScddinar ploinisi@R@xfehdiBg thereflom, the
a different, secon repl aci ng tﬁe first mask in

st epdnqikpd.copprisipgithg steRs@bnd t hi ckness in step (h), the
second t hi ckness bei ng

a) providing a forming unit;
b) providing a backing film;
c) providing a foramirious 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;
e) providing a liquid photosensitive resin;

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



defi ned between the backing filmand the second mask

and being greater than the first thickness, and, in
weoente@/068461i nduci ng partial curing of a plurali PgTaK2003/041009

protrusions on the nonolithic slab such that they are

joined to and integral with tRe nmonolithic slab, and

renmovi ng the second mask in step (j); 1) immersing the

foram nous el enment and partially cured resin thereon

in an oxygen-free environnment; m exposing the

f or ang) npuwpesingme néntatiog phtionshiplwithabe edtingefiphotofesitvaresin a first

to |i gh&anrgaa\éinr,gg}a n activating wavelength to fully

cure the p%r?la Fy cured resin, resulting in the

form ng structure having col umar protrusions

ext efdi eqptrotigg e firsd thickii¢se betwtdndbk lagking it ek the Hspmaskef the coating

the step of | ching a plurality of apertures

t hr ough%taif%ese%%rgénmﬁ%e’ structure to forman apertured

form ng structure. BRIEF DESCRI PTI ON OF THE DRAW NG

Vhi | @) t erposipethe ligad phajesensitive Iresitieto lightthiaviog an srgivating wavelength

particu I .0t | . di St i M . .

o] cot ek LR laREunEidhy Rtife Bkl hink of i Bhalbhidldesin o

bel i evetbrinhatonplibiciskb efpariteilywuted phetogasitierresignder st ood

fromthe foll ow ng description taken in conjunction

with:h [ Figures, in which: WO
2004»%5%3%§&g@$?%§%81§/ 041009 6 FIG 1 is an enlarged,
partially segnmented, perspective illustration of a

pr i ork) arepeasiog stars(Rc- (\aab ik vithe diffqentgesrad ataplyreplacing the first
di scl osgdydin swl&z Xndaass%&(?lﬁ?lqc%‘les%in E@ﬁ gxpl,ltthmcond thickng?s being

4,342,314, HI an enlarged, parti y segnente
per specddfiped betwepnithedhacking Biin andhd sseondmask eiid heingi geeatopthian the first

of the r: i e : '

5. Pt e AR Al el i A F T i8R ESons on e
parti al mpndigigerelah sudh thaetheypase joingd tq dnidimsegraltwithrthemonplithic slab, and
pol yner j f i.ng structure of the

pr esent{elﬁlr?%gtﬂ}egﬁgﬁg%ﬁﬂ Sgé@i further enl arged,

partial view of a portion of the web shown in FIG 3

i 11 ud) r murhersing the doramineys efpment and pertinldy eprédagsiy therpopin anteaygen-free
pol ynerglg,ir\gﬁgelﬁ.f the present invention. FIG 5 is a
cross-sectional” depiction of a cross section taken

along Section 5-5 of FIG 4. FIG 6 is a plan view of

r epr éRepHpasing e gapinoyselomeairad ppitisileeureddesin therean f9f lighhaving an
of the gdti§/§t§n v?ﬂ%lgl?gg‘?tocfﬁllyac_uféothy il WRA rj&fn, ¥e@19ting in the forming
present invention. H G I's atop plan view of a

sani t ar gtrustpihaningicelnmpayprotapienscartending therefiompr e cl earl y

show the construction of a catanenial device of the

TRE BRERBH cAd WRRKr lcOfprisE tHe steB of Bisd efchdg §:pﬁ1%ﬁ? Sﬂl@lertdfésqmogéh the
the sanitary napkin taken along Section 8-8 of FIG 7.
feming struptyrego &ripsn japirispderengasifuetusel | ustrati on of a

singl e phase form ng process of the present

i nventi on.

BRIEF DESCRIPTION OF THE DRAWING

While the specification concludes with claims partic{llarly 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 formng structure of
woheospsesent i nvention. FIG 11 is a further erCamgew3/041009

partial view of a portion of the form ng structure

shown in FIG 10. FIG 12 isba 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 formng structure of the present

i nvemiGadns anFdnlargetldpairtinllg segaeh@d pedipactieelloftragiom of 4 prin amd polymeric

t or m ng, of FIG 13 F

s ot B ST G P iy St S Rt RgPhasag 4

st r uIGrxisef elillngecp paﬂdh’t segthamt&elnpermectlvlé Illﬁstratﬁ)mof a anor art polymeric

on of a for t

o of e SR iRt kPl RpaSiq I ghi - 4R oo

phot MG CY Pgh afllrged, pa'tlﬁil}fsbgmcntedf paspaetive Iﬂhd&atmn oﬁa polymeric web

rm n truga&ve g}‘h ! n§ent invention. FIG 18

ni‘ 8’?1a &P eﬁ\enﬁgﬁ '8 of the web shown in

FI G FIG.4 M‘@fﬁﬁﬁﬁélﬂéﬁ@eﬁﬁﬂﬂ%k&&ﬂ@@ﬁﬁﬁﬂﬂ:ﬂlﬂi@weﬂs}ﬁkx@m FRG. 3
S phot oni ¢
pRidt PPt Bn fuPes BT P S T PRy ton.

i s arFien ﬁragﬁﬂs SHc&maDdepa:tlplDﬁﬁa @ds edction taldn a‘kmﬁeSectmné 5 of FIG. 4.
o o bl s o s e Bp i RS Bl i pafdof the et
shmcerafapcnym&lcﬁveb&ﬂthespmexﬁﬁmsmmect| onal view of t he

form truct re.sho .21, FI

scherit B pdmHEEap! DG TR HOPF IS iR mor cleary show
thedomtigtiGt sfachidimeniaifdetibeof thy eentinventi@nt i on. FIG 24

is a of om crogr aph. sho enl rti nof

tor g S BRGEETetBR fitg ot slind TR Rt iR g s o FIC. 7.
i's a peo Raishimigiedphenitvilngationfofa kingle prask drgiie process of the
I%ortl on of the formng structure shown in FIG 24.

SRRt IENGAL 5 phot oni cr ogr aph showi ng in cross section

an e rHIGI TEid ap efldrp @) partialtyliegrhented] pegspeive Uhistiation 9o fming structure
24 FIG 27 is a representation of a first mask

"lﬁébé’d’“?sﬂ"tﬁvﬁ?t&?éess for making a formng structure of
t he @IGSENE aifiitheNdnladged, 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 nmaking a formng structure of the present
wonvanssen. FIG 29 is a sinplified schemati c PCT/US2003/041009
illustration of a process for_making a web using a
belted formng structure of the present invention.
DETAI LED DESCRI PTION OF THE INVENTION FIG 1 is an
enl arged, partially segnented perspective illustration
of a prior art nacroscopically-expanded,
t hr ed1Gi I9ens pletahicrogtaph of ayertianelis Wb npdeen afomeing 4iucture of the
f erally 1in accordance with the
péeg%n?gngr'g%%?bned U.S. Patent 4,342, 314. Wbs of this
t y pe FiG\2 ibaemldgedivitw ¢f@ pogiohiofihivyb made anl fernfiing stonstirenes the
%mé?ﬁ%gﬁ%h in absorbent articles such as sanitary \
pnaﬁklns, pantyliners, interlabial devices, and the
| i ke FIGHM if 4 pladlvipeof & tusingstruct@e ekthe bictent mveitional i ty
of rﬁ&rﬁsig 9 ero%s-s%&{oﬁlgg/?ewa&qﬂer fgf’r{ngg gtrutcﬁl%/t sh%@ﬂ ixpﬁlG. 21.
apertures,” such as prinmary apertures . Primary
aper tFiG.e3 igd schereatfcoepresdntatyonaof auethiop lfioni akingfa forming structure of the
i nt e connecting nenbers, such as fiber |like elenents,
P&?%%P”‘%P“ns, 44, 45 and 46, that are interconnected
t 0 oEG.4as hphotdnoicefapinshowingan ehlargediporfion ofta fo¥hing structure of the
2004[%@%@51 PCT/ US2003/ 041009 8 surface 50 of the web
PHG™ EHEN' P ber |ike el enent has a base portion, e.qg.,
bas e FiGr2asiioaplpiomitogapleshowing afhudires efl@&ged pdriiensdf tleufofatgstructure
SEO. ﬁﬁﬁ?iﬁase portion has a sidewall portion, e.g.
ki “portion 53, attached to each | ongitudinal
edge AIG26a04 pholdmicwpgeiphetiovingdn tiosyrsctixtae aulagedipartidr of the forming
[n.the directi of a di scontinuous second surface 55
Sk?“ﬂﬁ%“ﬂ@fn$k%9?htersecting si dewal | portions are ‘
i nt erfRtGYds b exgrebemtavine ofanfidshredsk usdden arpadicast fornfakingiarferining
Eﬁ%g§e§$nd sugfac s of the web, and term nate
s PBIPS WoHEGFrent Iy with one another in the
pl an&FIGR8dS a tdpesenetion df Seecdraaasbbsed ima groemss for making a forming

enbodi pent s he base portion 51 may have surface
SE@%W?QFE%R@“@%mVﬂEQ%cordance with the aforenentioned

Ahr 'HId2R9%dat sinplifiddisschentic libktedtion of diprotess for making a web using a belted
"macroscopi cal | y expanded" refers to the structure of
@Fﬂﬁ%gmﬁB&ﬁégwﬁ%ﬁﬂﬁ ‘385QUrsor web or film e.g., a

pl anar web, that has been caused to conformto the

surface of a three-dinensional formng structure so

that both sides, or surfaces, of the precursor web
are permanently altered due to at |east partia

conf or mance S;E’Em 1y nﬁmﬂ\ﬁ Qkoﬂ ﬁ\l{ﬂ*l o

di nensi onal pattetr—o o mTy—S tctT ; uch
macr oscopi cal | y- expanded webs are typically caused to

conf o the surfa of the formn tructure b

b oItk e earged, RS biseTaRsh mGPecirs Turtiet ey et
rgactgﬁ&dpﬁkﬂy-eﬂﬁﬁﬁ_ eﬂﬁ\;lﬁe-{dfﬂldﬁﬁbﬁdl,ﬁluﬁt_f peifEbI& pply@jetic bviebﬂ(_ﬁfo_rmhygenerally
.debossing .(i.e., en t rm tr ure. exhibit
in agegrdpRge %@amf?@@aﬂtﬁmmﬁi ‘?f\?@%#ﬂgﬁ% WL ﬁf 5y pave been found
tﬁ be RipEY wﬁeﬁ)for u9¢ as dtypshedt QIHbbdTBEni ?)rltlclei suoB hdkaniAsy hl‘cﬁ)ikﬁhs,

erein, the term"mcyoscopic" refers to structura .

Pty inss ntestabiad defisesy & o ficen e ﬂP‘gQB‘iV}‘\?S Fr& ity ptusality of
BkicEdsdped dupfaddiab&RiBAh& chiDbetapbiiFe)sueRYs Frimat( Apkdtuses 91.0Primary

when t he perpeﬁgicm

r. . . . .
apertures 41 are formed by a mult?pllmty 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"m croscopic" is
watod4ozedit o refer to structural features or ebPem@ISL®3/041009
that are not readily visible and distinctly
di scernable to a human havi ng 820/ 20 vi si on when the
per pendi 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 primry apertures of a web
stifans|50 o€ the web d9.nEazh éiberdike elomentihes a base pastier, g@e base portion 51, located
. ' iro i fibri i.scl .
RS 84 05 pu A S0 Much B ol s d il piiodle 32 SRBRH portion 53,
dttpctha@ a)reac}a]sngiglémaltfdg@thnreofo The ﬁiéc\sall.tmrtime exjmel.r@nd:rally in the direction
o(f% r&glc&‘{giglg)ugfsecgncpsru%&rs%oorf witly Qﬂ.o'fhe iIlI:erE@ti\qg Gildewd! Ig&ﬁtgonp Yre
the 'naked eye on a macroscopic scale, prior t
iptercomneetad toyond edatiremimgmediste thediostiamd sgcend surfaces of the web, and terminate
AR ROl SR B e AP BBt . ppoms
dnbbodmentsahe bhee patioreSdhmdyi Have sugfacd dbeasttonsl88meecapdance with the
er G ic three- dinmensionality, e.g.,
ag(érflg%ﬂn@{ﬂ%do@oggsséa?&#'he pl ane of the film would :
gener/d usyd Ieeeinl disecteinbGoacescopiabiy epandad” referd fodlecstinetneiof o web
he .t.erm "intercaonnect | . I f
ftgll-nfed (?fon} ahperecué mé vr&{gbn?rgfﬁrgf g g., %{ﬁlg;?a? gx/.%%.tféa? &ésbb%z%gaiu%e(ag? g%fcfn to the
spdfadeiod m threzt dimvbrisinalSeming stoctef soriet bétl sides, omsuyfada) of the precursor
2004/ 058461 PCT/ US2003/ 04100 rtur b
Bt R D s 80 Rt e D cBn SRS TR, o web o the three-
ditessiongitpaitemn of thé-fo@ning sawnture.hduch praeweropicaltysexptnded webs are typically
cgtﬁséﬁéoﬂﬁog%og_rg td tﬁ% gl{n%gg gfiﬁé foprglﬁggng% rréjl ?yegnE%ﬁSél}g];%?reavhéﬂ tﬁee forming
stroetbiic exieibiss, a pattérh comprisedmiaily nf wale projretitris)) gy détensing @e., when the
PRk B SRRl By R g Bl or apertures), or
byardombmadarofibeth. best described with reference to FIG
1 as thos ortjons of the web di sed tween_an
tuo AtHRECuREn R Jhackadroptts duor SOl FRE B Aionts that are
rbadilg tvisibler dnd distimmilgt disxéreabdd to g humbohdving 2000 eistbnsuteh stegerpendicular
the fir surface of, the web t il ntergonnecti
e P e B AR g b e e o e PSR e
‘pdtrbeopic” ik helized it efer UusuctetiMbatreobr dlanhedtsaiva araibi radlily visible and
mbers def.injng the. pri .apertures, an n ihe
RS sttt b R R A B e B gk g peteen
thdrdewditsely € amtntkeplaneef theprdb ey sboatoll2l imditd. e lgyhefabrasused herein, the
di sconti nuo ttern of secondary apertures. .
FVRGE BOTHECT AR HREloaerelt ° HBGeFPRBA B Bos hrmpiqns, uch as
Hagllikevfivdits bs died@ednoe fuldy Feldw aré consider®d microscopic.
t hr ees di nensj onal rascopical |.y- expanded. we t he
|t or EBECBING HRBLIAR (g o (e ST s R Btpaioh of b pleckEsor web or
fillavhee vieliek By thd Rieliet efendn Lhnatedssopidhle Qirids Br-prAtinemty dofytming the
al so be described as "lFshaped" s in,t . .
wbdpg ﬁgtﬁ??"i‘ﬂ’éﬁs“ﬁéh@fm“ds#ﬁ‘- E%{B‘égr?f’f?te’gr e’“‘rﬂﬂ‘iﬂgﬁﬁ‘F prior to post-extrusion
eaRssmgand ilpanit do ast extibi Signisiesht eprdd. oBperlPahein tnaldoscopic three-
, 514,105, issued on May. 7, 1996 tq Goodnan, Jr. t .
- el s EOHOR ML e e oLt Bire i s Rigeived o

plepresented in FIG 1, describes the orientation of
the channel -|i ke shape.of the jnterconpecting nenb

i t h ORI, e GRipreaREdingmemRES W REPHE & La dre
lreMﬂe'm@ of Het) @136 @b UY inl FIGt N§oftionSf vaidh sa6e tddefinatd ptikiary
egs, e.g.,




sidewal | portions 53, of the channel extending from

the base portion 51 in the direction of the second
weoeund4aseicb5, with the channel opening bei ng PCT/US2003/041009

substantially in the second syrface 55. In general,

for a plane cutting through tHe web, e.g., web 40,

orthogonal to the plane, e.g., plane 52, of the first

surface 50 and intersecting any two adjacent primary

apertures, e.g., apertures 41, the resulting

EPBBILs D GICPHUGHS ngivorln t A o hp arpreciipdrfionbiae dercepisnefFIG. 1 and the

?Ehgén@ hd?reﬂﬂ&n'hex%?ﬁh{h@ lidter€ondENRE ﬁleln%ers Lé%"@l"b‘éxl er%%feﬁéé%z 43, 44, 45,

be substantially U’'shaped. The t
a@fbm, |awu@lwgenﬂmmnmmlﬁeqoetlwowntfé@echb@ ftlweenﬁ hlmdmg into one
E&tflé}(fl?mgﬁxalﬂ/ a ;@ﬁﬁgﬁﬁﬁﬁbﬁ ?Jnjtlbfnse )ﬁﬂﬁ‘ﬂﬁitﬁffjmterconnectlng members can be
ree-di mensi o or ned refers to the

dmst dessripadpyithgeferenenta Ei@rl %ﬁhosmorﬁmss)f thg yep disposed between any two
SEPREFLLl) o 5 RO R, L0880y T 20 i
&nhtbfr figggurfececy thetveebftherigterconprep ingamenpticrsongtlectiviely faamta) cantinpous
RERXL e i g 65 AN EERE by A
mp@'tu@e@dmﬁ theysedond suréske of thhyweleinttrqenresiiegudawills ofitheigterconnecting
frﬁéﬂ@e%é@@llgcﬁ\fle% forth9 d‘s@ tl;l/l{l]&llg li)ttﬁ’m @Ifsan i g?géeﬁtruregf Trkd? nnecting

second surface genera I'n e secon
suanfbars@re debayibed mnl;sv gpesirily belewt wigh @@mn@wﬂ‘ﬁfﬁac e cannot
necessar - -

B
sy da desstibddas ehannelilire Phednrteo dimeankiena ervesagctiamrhayodso bpdescribed as
é‘%?sﬁé& 5’8 %g i]n tﬁ%l{éﬁ%&%ﬁé@ﬂ%}&pg 14 %&erf: I og‘ up%va?cﬁ? xﬁlcm-shaped” as
|dkSk:lqsetdmaUL&; Raterft No. @,ét‘t 1&5nlsmed oaNBYy ﬁelr99p rcq Goodmatl, Jr., etal

ORI ol LARO LA NED L LR 998 2 bt e

‘Phientatioprod apehztnmcleldce shapt atibe afmeanacdtiopethb@s with rdmon to the
f r L
L
tsslegdhpaytions 58 ,00f ghetchanmel atiemding fromdhe mepputicn Sientlerdlremn of the
sho Nt al '
seco\ﬂﬁ] Surfagfp g# (V?tﬁ éﬁlgfyhgr&elco ﬁfﬁﬁ# geq%%éﬁgé n%g@# % l}frlﬁ%/ sg%\éentdtlmrf&g 55. In
@mrzrlaﬂpr mpiaﬂeZﬁlttmg shubughitire wébee.gowetndd, grthqg)nai to the plane, e.g., plane 52,
I
o? h% ?ni? Slﬁ’F ap %an%ﬁ%e%%c{hg g?%f% %}6{!]6 ]iﬁr a%t? ﬁpeﬁln.)é %' I"«Epertures 41, the
'fdewltllng kiabs- sceﬂlqu df hn m,tercpmatla‘hngmambqj desg%é thefent \Mﬂ exhlblt a generally
erture of uch creased softness
ﬁ%’ardy SO aP%tth rﬁ\gboe%bsy “ﬁlg [?vxl}? gzﬁ({] conpared, for
exanmplte tertod‘cottiauowsd wbén uséhherdi acﬁdesdrtbe |tls ﬂnﬂlsm@pe df 4 hat
a%crosscos (i)cfat ges 3 ({leﬁptﬁlree% %&rr?e@gllg{sl% n°“é“ﬁ% 911 ea r’ ?rfc, t}ég alll gtgtl&pted
ohhlmtsmf fledastatngice gtnemﬂiy iththw plage wfchha:ﬁmﬁcsuffmwdls any point on the first
%cre ggrb lger rte%c'rﬁgdd r?rfq Itarrl,xo d gl?l?(\();n th% gé sur agervtvgsthogt substant1alo¥ leaving the
ﬁratcstmfzioe qumess]s; asmtlbiedshetfemn&]s $grmi ‘dlsmnma:lugbwlpmrumd:to describe the

when us: hegt,, on
sac 8F aa SW%B% ﬁlFlOIéalllty Lllrﬁ QP %ers g) t?%xgte%}l%tg% %}}aracter of the
slecmné Mrlfaw gemiaupm mhplsnemfdtml semnb yurfme)\/Tlﬂns,ragy pbiot on the second surface

S8t St BRSSP R o Bt i
leaingahe @;b‘rki@urfzf&éﬁ;thapldnq,/cﬁ‘tthmcdmdtsurfnee mt fluid fl ow

via mcroapertures. Therefore, one benefit of the web

of the present invention is superior softness together
with




m ni mal rewet when used as a topsheet on a disposabl e
absorbent article, such as a sanitary napkin. FIG 3
woommsemlarged, partially segnented perspecti PET/US2003/041009

illustration of a fluid pervious,

macr oscopi cal | y- expanded, thr bQ- d| nmensi onal polyneric

web 80 of the present invention. The geonetric

configuration of the macroscopic surface aberrations,

e.g., primary apertures 71, of the polyneric web can

be g&fi6r astoys si milirged, patiallyaegradntadneerspeétoe illustrativglof 4 fortion of

| r
a'nhtklgfprr gérf}golgrﬂerfc n%bro%%e}'tg S?g"vilﬁﬁi’o n%prrg%& a%:ngr?l L?7 Egio%dance with the
agoremengipeed Gugro 61iiemltmg sThemitragpertetod suréare gerratians ii2Qéad be formed by
f] n

a ?zHil&S e'cg%m?] é‘cgc:g?sglg EV“@E a h%h %%ﬁﬁ&%g & u? ﬁ)zeg Q’?cle%rt e we%r{o conform

t@ 4 thode-dimensivabl sepmmémbeF| 4% shfewarmpujeﬁ whshl cqnncldet stmbstannally with the
t S petwor
IR&erﬂHlﬁP élgﬁéle (];fICQC% mlé%h%r%(f“e% S%I(}ac%%b&ra?g%id’] 1% ngtir’l H@ ormg onofa
vgkbancashap@lapemtrelwmnmg t@ahvblg tlumerrmbirllyshaped petals hmourhts
r S ect d in the l,ane .0

}gl"l?lga glll c T eg%te @Sﬁm tag)-gh eSS osf hap gertl*r O ch %Web prov1|ae for
imcrepsed sofjus emressﬂoa nmgxa Rkin oéa user whan cmmpamdiefo@ample to the web of

apg(%gg]rhgls t 1%{16 atlrlaéc i so? ! gsfs 1er ;rgsglog nbche é(])n%e rel 16/%/ ga?%?;f rgﬁ%ance to
compessionemt) shhanﬁ'fdrdqdfuymsyrfaqaabértﬂtlm hating Ivelcam-shii}ﬁd apertures

gener I dro
a pl ul?s Iflent%onéa abover % ho‘égah BemiIgep ons‘}/(g@jﬁl \?ﬁbfr 6?%‘%? superior
tiualermipreksaorf mﬂsoftﬂ@s #24n alshemanit Deddsimbleaewetiwhyn el @ana toydheet on a

004/ 05 [,US2003/ 041009
o g nimel s TN SABERar insliof el tagerovidng

foﬂmftmsesla mnrfacm ulmmaum thaeexhibit low tresistncane ebmplgssmmh@ khear,

P ORRE SR RRr S By Syt DG RELAC D Re Hhesoarertys

Thasfosd, desbdnkfifadtHel vieb of the pepsent fiveletiva lid sup@tok Scﬁﬁ%ss&&gether with

SR AP WS Saershl A e R bonh AEHE S wapie

napkii.ne second surface 85 of the web 80 and join to
si de I.s. of adj oj ni i nt erconnect i.ng.. menbers . .
"t ertigia b eirgel Prehdy B LF HATEEoh St Gyigervious

: Iﬁﬂﬁrosdfc@&pﬂiy}éipdﬁdeﬁ, theadirhcasiohah pdlemeridosébaBotdf @elpyesent invention. The
concurre one anot h to define secondar
R F Bt ST SRR SR EEOwS B DT REY gPiees 7L of the
pbmetit wels &hﬂﬁ@elﬁlﬂl]fy&ﬁﬁla@&; thdtlo€he Pribrartawddl 48n11nstratad BIFIG. 1.

aperture shapes

RPN S TR BB SHetes OLeCLEd L

edmgﬂum tweb thadpdriaft @@iddofBNsicSHdA betwFaCs ﬁﬁp@ffawg&)d)f web 80 and a
r esent | nve

<Peapt e ko ShE TS prer Ui el Bt w0 HAG) BiC,3 are defned in

thegaar 10261 Mgt NEhde@O by aicontRufs@Ein@tk oﬂlﬂerc&hla&tﬁigﬁhﬁembers e.g.,

rima apertures
o o s S pabiieo otsonps 7 Sige gy spertures 71
aﬁlfnfofby‘féd irl the plan<OsaiRy fast spdidck 80 Pna? be inﬁh@shﬁﬁd@@ﬁlyg&ﬁl 4.2/ fquares,
shown jn FIG 6 the interc nnec ers,
hF’fﬁg@? ??Frn’é‘@flloffjﬁreﬁé’ﬁf?@&gn pajtery dn a@@ er"ﬁ @r?@% ent Pl‘lmal%' apertures 71

ate:’lh ﬁfe%ﬁiﬂey)lf ﬁl@glﬁb@ b@USandih bl rdlinGHOp EndrNLRHERE MBS iflle general
enent s endl

shape g?a tear cBop. Polynger {) 80 eXrLIbltS 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
weoandiossus1 ar e defined by the | argest circle thatTaazwobe41009

i nscribed tangent to any three adjacent apertures. It

i s understood that for certaifl 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

t houdin thede-diselsghlnmicngpaturaidiyngpris wieb 88 nf thapiesentinventien, each
AP e ohEREa L8 Rk SRt sy gty il
10E nhdéach hase ortion hizesideinléportiors k. g. nadevioB partions 83 exeading from each

Th i dewal | s af .the Jnterconnectin rs_ca
RO T N N TR
saticas®af the wen80 gdgeis to didewalcafadpatingnigtervendeetitgy members intermediate

A 5SSO P TR e O Bal gpsey

wWithl cawanotiied BSdeSacdcc@msryapertundses. € precendry apertweasty@ s the plane 106 of
tra sv$r5§;to the longitudinal centerline between the

SHRYT Hi*HY and end of the interconnecting member may be
geneFak) 6/is d pka vichad rasesthtstiva pamartyoyetes shapdserojected in the plane of

fransverse.crqQss-secti.on. nee ot he uniformor
e SR 1 SRR SRRt Habe-RistPoneS b Rmstlireq golvmer
Wb b ®E preddntlinfvextion e While B rqpeatiig pyttearpefiunifore shapes, for example a

configuratiaons it not he .uni form al ong St it
gtk DRt AP ale S & PR Pa o ngoemsrares A, ol Be
2B illy@iSulap &y gonsiN@hik & ameidyereriayedrial an oridered parteirgirdnisrandom
i nt erconnecti ng nenbers and transverse cross-sections
PP he transition zones or portions may exhi bit
substanrhéval inyFIGOMthE titdrednAtding hambas, e.galinteroorthestingmiinibles 97 and
9&3&3@& P{h\!ﬁf\l@?{l&yg‘?ﬂﬁél(ﬂ)lg’gg %v]itag%{gﬁ%%%g{xgxﬁ%g{%% gle]rh%ntg Ib%ndiﬁg into one
ahbth&@en sufemsididinihg ElsIOR Eores vegdriifls, e @ortionsn8F| Ingerdral transition
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RBIoYHEF definer, by B ,largﬂ?Sts?lf%% o 8anptiﬁé%ﬂiP‘%e§3a%e‘5ﬁ? iR *diaggnt
ap@tuiess TtNGhrRletstye thatfor extlaini@aenPstlapsrtiesalie iAsciibibd difciy€the

coextruded or _lamnate film _ As shown i FI% 41 film
gt grgpo o 2y B BREGIALE A 55RS ARIRTAEePRT e Jor [l igive
phfpbses AR@rodneeE HerhtRyshay 2 Ihoukiof Bbeginiiip@F bradiig sibyfankially at the

coextruded, .as is. kno in the art for, makjn I "
CPfFS ARG SIS PORIART SR A T ORRe g AP RS 498, Interconnecting
rhéRfsSeedMit b&lindar, b6t dyeRetivilitesd Thesidedlls BBthe indBconnecting

shown in FIG _4, the pol yneric

) | ayers, e.g., layers
mgRDeTR A Boescrioef AR kranasi B iSRS ariBish BFEYOY
htBRoile@ R nimbeRe EREGAHLI oitibaCsE tHeGfniitior ZonBind portions including

presently believed to be essential that . they_ do so.
ek FUHer 8 CIscigasA 2oIRi TR EBET QAL TRE A RPTERS tansverse to the
162510 Hal SeHtErBESo AR tHeRgiBhiREiddSehd ofthGintddocshhi€dtiig ember may be
plurality_ of surface aberrgflons 220 in the fo n1gf " U
g9aqrIl depcaived a5y\{-plaapg JoweveR, Eieiigniverse fassriepiqnngecgol be unttorm or L-

sﬁ%fefmﬂngaﬁle Bt BB @ f ﬁ%‘ilﬁé}&irﬁ&ﬁing fnetnbér, £l fyngRFthia pYilibry aperture
8 generally on the first sur O_thereof. The

ner ! ace f. .
CABABETOTSE 7Y nefba VEHRSEYH I3 (1816 1B 1 PARRFAF i Ffigition zones or
2RO MicBInNe¥BA Memb@PbISR BRRoRBUNIsEASI BN HEInd@RAGNE Ransverse

desired skin feel. For appl.ications_as a topsheet .

., n
capseseEens i thesepsitienroneg,or perfigns mayexhibit sybstaptially gop-pjform U-shapes,
P ab tistdrksBle U-ahd. S 225 protrude only fromthe base
portion 81 in first surface 90 of polyneric web 80, as
shown in FIGS. 3 and 4. Therefore, when



web 80 is used as a topsheet in a disposabl e absorbent

article, the web can be oriented such that the
woaabw/ossdee fibrils 225 are skin contacting for PEUS206/041009

softness inpression, and yet, the hair-like fibrils

225 do not obstruct fluid fl&ﬁtrwough macr oapertures

71. Moreover, having hair-like fibrils 225 with

cl osed di stal portions 226 results in reduced rewet,

i.e., reduced amounts of fluid being re-introduced to

t he $UGf4is e finfhet dndargadpantisd viewfof €re threerdimgniierahpdlymertc web 80
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