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OF THE | NVENTI ON The present invention relates to a

form ng structure for making a polyneric web
wexbidwsgssing a soft and silky tactile inpreset/osonsibe

| east one surface. Mire pariicularly, the present

invention relates formng structure for making a

t hree- di nensi onal polymeric web exhibiting a soft and

silky tactile inpression that can be used as a

body- f aci ng to?@ﬂg@ﬁ%g%%#%ﬂﬁ bent
BACKGROUND OF %ﬂi%@&gy?genely desirabl e

to construct di sEYEalkEg L LEIMPRESHIONGS absorpti ve
devi ces, including sanrtary napki ns, pantyliners,

i nterl abi al devices, diapers, training pants,

i nconti nent devicgﬁﬂlwgy@ﬁEqﬁeﬁﬁn and the Ilke
with a soft cloth-TTke surtrace Teelr to the user S skin
at a anti.ci pate ts. of contact.  Likew

nas. | BRpRRRR Rt Rer R - riog ropBR A eing BRS¢ o
coshibiting pospft atdsrblrymctﬂv enessiorom gt ltedmtne prfawe Moregpartiewarly, the
Sﬁx'ésgtﬁ ﬁleentlgner'elatbﬂoﬂrﬂ% sthBife foﬁmg b ﬁa&ée)ﬂuﬁm{rongl%o%&rc w%ﬁ

oft, cloth-1ik od acing surfacé that
eabibiinka saf mﬂﬁﬂ‘%ﬂrlaaf@frw thaa Eﬁyn.bﬁ rfeiheé bodyrfaciigdenHsEi % e
dbwm@@egmmbmtlnproved wearing confort, and mnim zes
t he devel opment of wundesirable skin condi tions due to
pr ol onged exposure to norsture absorbed within the
absorptive devPa&KGRY QBEHE INVENTION \\oven fi brous
webs are often enpl oyed as body- faC|ng topsheets for
abs orlpis exjremelpdesirabls torensgunst dispofablelgicles, pickssbsotptivadetices,e

fnagdr.u;g Jrﬂﬁtﬁlrye Qg;f‘dﬂ@ |p8@}léxh%/\f/se %ﬁﬁég @gfrccg E‘lﬁ&% tra%u@?%ﬁ% QB kinent
B R S Sl i e BT sl v
Sisiprited rOntrpEragtadh Ahvilewssk. stdaplemerbeent knbnyie the digpreableiagtiolesart to
Qﬁ&tﬂlmﬁdognvé’lﬁhce@ fhattpRtsent 4 P Qurtac i S Bl QSRE s kJ‘auden?mi Rat By

g&@ﬁ4%éb del et al. on

§4 |%, ed t

St R N I

thsaptyp device givg 1rhrbroned weaetxgadoqumgandlnammxzéselrer detelopment of

Eﬁ@éﬂﬁ@@kﬁ ctnldmoﬁjs dtlg ﬁ'ﬂl%p)géeh eﬁﬁ%@tg Ingirsﬁn%taﬂ)s&%emllhﬁx%et aiﬂﬁwrptlve

tops eet to acquire f s, such as urine or menses,
®“pass to fluid |nto the absorptive article. Once .
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Such webs have been shown to exlubrt 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_absbrptive 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 ptessure on the absorptive article; and/or (2) wetness entrapped within or on
-
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the topsheet. Preferably, both properties, fluid
acquisition and fluid retention, are naxi mzed. Said
differently, preferably a topsheet will exhibit high
rates of fluid acquisition, and |low |l evels of rewet.
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amount of rewet, i.e., fluid that returns back to the
skin-facing surface of the topsheet after initially
havi ng passed through the topsheet to be absorbed by
the sanitary napkin. In particular, it appears that a
weehoaseet ding to Curro 643 can be nore swqmgim@d&@o
rewet under pressure. This _is because when such
product is used as a topsheét in a cataneni al product
for exanple, absorbed fluid can be urged back out of
t he product through the many microapertures of the
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Accordingly, it would be beneficial to have an
i nmproved forned filmweb that has superior tactile
i mpression and superior fluid handling properties.
Additionally, it would be beneficial to have a forned
wbhizbazrogseér t hat has superior tactile inpresestoseoesndioos
provi des for superior fluid retention and rewet
characteristics. Additional?y, it would be benefici al
to have a formed filmweb that has superior tactile
i npressi on and provides for superior cleanliness for
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for superior fluid retention and rewet
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&hsBpficsand the formng unit; e) providing a liquid
photosensitive resin; f) applying a coating of the

i qui resin.to the foramnous, el epent;
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val ue; i) exposi sitive resin to
i ght n activatin vel en t hr ough t he
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partially-cured photosensitive resin; j) renoving the

fi 1 Sta) sliding ddrmingBAAL i Ng Steps (&) - (]) one tine
with a different, second nmask replacing the first

b) providing a backing film;

¢) 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;
€) providing a liquid photosensitive resin;

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



mask in steps (g)-(h) and a second thickness in step
(h), the second thickness being defined between the
backing filmand the second mask and bei ng greater
than the first thickness, and;, in step (i) inducing-
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el ement and partially cured resin thereon in an
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present invention. FIG 10 is an enlarged, partially
- segnented, perspective illustration of a formng
structure of the present invention. FIG 11 is a
further enlarged, partial view of a portion of the
wWornmaaggest ructure shown in FIG 10. Fl G ptZ/us505041009
further enlarged partial vi ew of a portl on of the
form ng structure shown in FIG 11.. FIG 13 is a
phot om crograph of one enbodi nent of a farm ng '
structure of the present inventi on. FIG 14 is an
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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 ofa 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.



structure of the present invention. FIG 28 is a

representation of a second nmask used in a process for

making a formng structure of the present invention.
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v@%(%“égg“for maki ng a web using a belted fRfIHYAYP3/041009

structure of the present inyention. DETAILED

DESCRI PTION OF THE INVENTION FIG 1 is an enl arged,

partially segnented perspective illustration of a

prior art macroscopically-expanded,

t hr efldi esrrpheatpaicrogrhphuif al pqpidin\of Dweb riadé yrEibintngMictdOof the

petpmsleggperal ly in accordance with the -

aforengntl oned U. S, Patent 4,342,314. Webs of this the

have B&ei 58 gHEeed s 9Ea PrigRIoh ebimedtpres fraying piectugasof she

prepstieedtion.n absorbent articles such as sanitary

napKki I devi ces and t he

e, a1 A o0 Eromhil oot Sl B8O a1y

of rREr% gwm%sestwl iew oftheforming sspesure thawn ndiG.Bé.

aper tH]G €8 jis aStizhatitSepddstntbr/or @ ARhbdir @S mdldng aRrinB siucture of the

?&Q Wegs 41 are forned by a nultiplicity of

nterconnectlng menbers, such as fiber |ike elenents,

‘e. g. ,FIg24 ispphotgnjicrograplhaivingn etlhraed partion ofnfEming NS teat the

~b@seﬂl’iﬁeaia@t her to define a continuous first WO

2004&(}5824; /USZO 3 041009 8 urface 50 of the web
ach f |al5’e rf"“i?ga SRYYERR 2 Tper splappgd porting of he fprmipg giructure

paweindde2fon 51, located in plane 52 of first surface

50. E&Ghml@saﬁ)ﬁotprgﬂnto shévingin Stod SRl an@xﬂgr%éd%mor?ofghe 'forming

ion 5 attached to each | ongitudi nal
%%’@%‘%@'Pg"gé& ¥he sidewal | portions extend general l'y
i Nt MG issctnreentatiof ofa fick BGR Ntel MLuGriRess ¢ oaldnSd oiage 55

QfuctiR Bt dA0pres ISVl AiL LT Secting sidewal | portions are
i nt e;@@gﬁect ed to one another internediate the first

and & AERPEAtEn e seopnd mpshusedin @ PlogssyiTRRkipe a forming
stobuteafthe mresent inventionir rent |y wi th one another in the
pI aner§6oqf, sﬂ%ﬁ%@l&&gmﬁﬁ{fs&ﬁl&? %tié%rocisp ﬁ)? %ggnsgu v¥eb using a belted

nbodi nent sf base portion

E’HBW%FT‘FtUﬁQ thapresent uePHance with the af or enent i oned
Ahr ''045 patent. As used herein, the term

"macr oscopi cal | y expanded" refers to the structure of
a web forned froma precursor web or film e.g., a
pl anar web, that has been caused to conformto the
surface of aDEIMEEDMHERIRSPTION Of DHNINYESTIQACt Ure SO
that both sides, or surfaces, of the precursor web
~are permanent|ly altered due to at | east partlal

conf oflfidrie & ealreed; parjiglis eagmentad parsisctive iltubtmtionnf @ grior art

d]hd’f&@@hc@l[!ﬁéxpdﬂ&?dt ﬁfeEldlﬁfenstolfiﬁ ffuﬁfﬂé}vﬂ)gs p%iyﬁﬂéﬁé Mbelﬁ fo%H&rbenerally
~acrosc Qnﬁ‘f@ er g%g:fiye 4 y‘gb caused f q
CoRformto the §f|‘F e ?‘BPH e §P§@Ef”ﬂ?‘?"°o‘3f°“ oun
torbo diskly pritalild foruse asgienshegtimabbarben angples Such escshuitasy nepkdnis,bi t S
Wﬁ&seﬁlfeﬂmvic&e&d%nmwhk i perfIBts SrePhPdxRHd 2 ﬁé%uy oY

debosslgﬁmé5 when the formng-structure e
B PE, %%Pﬁ?ﬁ“g’ésah%?ﬁ“ REFPPIRFesoTIct a8 ARPASY FRSTSreseld | %‘mary
epertgpret] g fesyd byamultipyiciey of wivbinadting MeriersDatinas fib& likkSednents,

DEr & iy, 4d Buch 2 Hat ﬁ@ﬁ{eg&sg&édqo orde Sl oBeSto iGhns b L AAG R A st

features or el enments




readily visible and distinctly.discernable to a human

havi ng 20/ 20 vi si on when the perpendicul ar distance

bet ween the viewer's eye and the web is about 12

i nches. Conversely, the term"m croscopic" is utilized
WO304858d¢1 t 0 structural features or el enmeneGrusrems/oame

not readily visible and dkﬁtinctly di scernable to a

human havi ng 20/ 20 vi si on en 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

Jﬁﬁﬁcﬁ is0l0f theh@b 40’J rEaémeh’r Iﬁpﬁ&ﬁéﬂ{ 152 Ofe ;ﬁm‘ﬁ@ Q dbREbRERB1, located

SurfaC a erratl ons SucC
31 5 o PR {15 FRR b it B pRRG £ & FPvBLPtR 55
ma@e(tfe nash @egxedinadwdzp theredfp e sidéwadl pbetipimeXtprldgargrally msheltiretion

Rt dtiduBus rs&fners&fawsstoh GetA0E TRl xhtegéaﬁglsrdbm pelfumé
lgr ecur saor we m when vi ewed n

aked. '
P ST oA tedi By Fe g oA U F el s
fubstantialie boniurtentlyawith lanesgetbr meingilan 5d of the sdvad sérfdcé13s. Imsoimbi S
&%&ﬁlﬁw th€¥dsd ﬂ!ﬂ%ﬁi 51 Ilniyrfﬁve[%ﬁr' £ abtegatlgx%%h 61% o["&ix?cle

roceSS| n 0 not exhi t si gnl Cant
ﬁ‘é‘@‘?@lé“ﬁ g}ﬁepﬁé’ﬁ‘é‘ﬁt macr oscopl c three- di mensi onal ity,
€. 0. ,Asdef ber¢im the Gaim Criidcrosdopitdilg eﬁiaﬁﬁe réftrs {oltie: sfnllctdiﬁ oféiveh d
Qﬁﬁkﬁlﬁ@nh?qp&?sog%%% ﬁlg,e %%}lang r‘r'%{)] %{ar., haﬁef:rlrl ct:alusleiigo (s orrenrtg

I nt erconnect somne ofr
yffpce gfa thipgadimensighpbformingtrugiurg gotshat @&gswes wsyriaves, pfithefpragursap
Wbl atel p@dﬂﬁneﬂﬁy abreCdue 0K Mt ﬁaﬁraﬂ@fﬁfoﬁ}ﬁn&e Bﬁth@ﬁrbdﬂﬁ&ywem the three-

/ 058 UsS2003/ 041009
%%% 1iorr|]au u%m cr)]e@onn'l(ng sb'&.g:éur % 91 macrosrc):o é%l fxg%P f‘f‘%eﬁ'f %rﬁtgplcally
@esse ioicptarg ip th supfjeepf the falmlnetsrr@turques:éqstmg (heerbei thp forming

et Ek.hlbtrﬁﬁ)attdﬂﬁ @fn@ﬁb@@ﬁﬁﬁahﬂg)f Hiﬁgﬁej%&ons? b9 debonin%’F k., Whel Ghe
i nher en

| ene 44, and .4
tgo Nt Sﬁlﬂc?)uﬁesexmbm RO mﬁrbso us .““n‘ré’F fg%’?%?r‘eeg’iefsr?ﬁs’ & a@éﬁ’ﬁef)s”
W aeprbiragon #befbone another in mutual Iy adj oining
t 1 ans ide® Rerd ke ket Smac}oﬁlﬁblw oA ko striddnB41 GRRARE GrleleRBnts that are

nenbe est |be refer nc to F
S0 e 6 5B R SREFT it bt BBt Gt
digignce l&b‘jewémle“}sr i ayeqng tlap'eb tsabaus]2 iphésg Corrersahyg the terh he

\ ‘fniul,’r&t:op‘fcu isfuBiE8d B Rdfer @ ctrRi AGrubed brQieknBRs &8 Q16 réal'ﬁ'i)f Visitffe and
ne | nt erconnect | ng

rfa
o Pty 3 Bi R g teP A e B ek H B SHE dgnes befeen
thatiever neye tidsheqpine q>frﬂwws ispistunErikchesf I gatieedl, @OmBdIREdin) gle
5§mr1e£ﬂawe9 ascro@e% h%rn ol IR hcro @B LddlsG e ﬁ,&riag

i nterconnecti n

ﬂwgur ace of

':r‘rrg’gr raft‘E)‘f'fr?é“ét“PFFgf“”YrPE‘ﬁ’dé‘?"§°‘%§6‘F‘F‘b‘E‘Eﬁ°§P@H"§/ forma

di scdh¢ temnfplagar’a ideé hareinto rf@Co tdaveyallapeiitioh bfSprecursor web or
HIRLREEAORE G hOBed WIS o Lo RRE ﬁhmodpe%&ug GG

below wth reference t
Y2 trerdimersind |f°mrrisf&rfl o&léfsbroe*a’rq Syl g e RHEPT {Replgst-extiygion
prodesing arrdrfmﬁstmango HoBdxbiit ﬁgml_iﬁﬁr)t dégeeede&ﬁﬁarnaﬂe fhad§scopic three-

‘ rﬁ{ﬂ@l@l@ ity, eé; ?Fflo%uﬁlnroutt o\fﬁl&gllg 81” m, wo %%e?rﬁlé/%c ‘(liescnbemy
F%&enentloned Radel 314 patenr or "upwar dl y
CONC ¥ @tlEhBRRE, the B ¢ lﬂér&ﬁheeﬁx%dnehﬁery r&rs BbRIYr 31|i\l§r-the

i sSsu n r., et

St W 8 M S B pemg ot ik She P FATEPTITI s
represented in FIG 1, describes the orientation of
t he channel -1i ke shape of the interconnecting nmenbers
with relation to the




surfaces of the web, wth a base portion 51 generally

inthe first surface 50, and the legs, e.g., sidewall

portions 53, of the channel extending fromthe base

portion 51 in the direction of the second surface 55,
WQRWOHOIB4E channel openi ng bei ng subst ant i aRqTUS2¢93/941809

second surface 55. In general, for a plane cutting

t hrough the web, e.g., web 40, orthogonal to the

pl ane, e.g., plane 52, of the first surface 50 and

intersecting any two adjacent primary apertures, e.g.,

appetired Hy@ordihyous feBwork. €6 Wart e Afprezta®es Sorf ehe Héscriptiad of ATG. 1 and the

BH:Eeﬁ{ GRRRGEL LR %egﬁﬁpo%ec{ﬂlgm%ﬁ %hﬁ%‘?m& eiéerks £ Pl ks, 2

ener aq-pp-%/ upvvar y concave S
ekt AhiEheznHy coRingphsyEth comfiprout lesemnnef@na fflwezfa Blendjggdnio one
WS i ey ahjemﬁl@ &%1&1&@0&1&& frﬂcmv&dualsxuéréoaﬁeemgfmea;bers can be
g%?ge(s)csng cp w1ﬁ1 r?fergncee i( r})?ﬂ’.? A as those r ee dtl t{xTE uae% Idlcs)ﬂog‘éd between anoyf two

e uni Fl er ru
plieentiprimary mwrm@ggetwe irgthd @rstuswfapmd pitaadias ipfo ﬂtehe:oﬁ suuxfgce.

wrﬂfeaﬁsesurfmtésnhe a&w:hdq&brmm&mgt mbéﬂs Eo%cnva;dfoﬁas&mﬁﬁausb e
reac

ot er on e fi ce,
i i P bR S B b hert s R 4t B Bmary
@prriyrey, arsl op | theasowtsurlfacz@@he hveb wierrontettmg sidgwails of the interconnecting
nsi{ngé;mhecﬂww@m me&hum%ﬂpa&&n §855hdaR Gpdrii®s. 1REEANG ing

surface of t hr ee- d| i onal forpqed filmweb

PR ool T I ot THARre s U6 b secand

sur f acshgedimemioha), macroscmcam ~eupendedf webltke istercamettisg mdnders .
Hw Be de?cplxedgg Llﬂﬁneplﬂcet ﬂﬁlr %Cn(ﬂ‘ﬂglmw[ (frﬂsg ?ectxcﬁ%? Qo be descnbed as

necessarily be reached from any 0i n
sHEbmRE A F'rt%f'@éorwef%m Radel A aﬁﬂf &Y fupwar 1&%&9%@8%& as
aeclﬁnamlmsw PaeeNb.135,51 95 fiisaeden May 7109636 Gogdehas Ui, ket e. VWO

% 8)5 ?’o%@a:Le El)nga—ejdué%gq %érgﬁ’ :IAQ 33 rep;legen!: !1 Q'Fl(g lsiegc%es%

ged, partiall erspective
°Pf“u*§?‘l’ %ﬁ&}"dﬁmbqi like s tB‘F°“n%f ‘FFé“rberﬁ itlypelatigngto the
pataydref heweh, wﬁhnﬂp&rpbntibxed gereinlly kOhd fost seticefomad he legs, ¢.8,
{ ‘ .
%ﬁ&%l%@t%gg SW o‘f ae E Shel eﬁ'{e@gg%g tfle%g&%or%” gfgxbthg cgi%ctggleﬁgé

e mCroa erture sur rrations
fesPRAETsy 55 Hith PaFteT6mrng PpipeBbgstially in thfeqoRd gurface 55. Tn
tg'bxghﬂ [t @ PRkt cttihd teiidhgh theGieb,leS., Wb 40, Z@dgonsl td te fl@e telze prami®2,

P B o B iR IR R e S AP o T R e
mxlpnamsawmqntot@entmon@a@w meioderdisegsed thasein wif] ethihite generally
&Bfirﬂlﬁi:dn@dge dhdfd maelmwesdbﬁtiﬂzugmjhumapat i on of aI o '

VOl C O0-Sna erture ative thin,

P e SoER Tt R st ook | O
ﬁm@sqoemilwemwd,tﬂha;erﬂlmqyevral forgtivd Gl eborgles tapthe ynfrgerrupted
AREdr O tBe Gt sﬁﬁe&eéerﬂ\@ ) t&msﬁe 8hd @4t surkabiC r&as&ﬁpo&@m tAEHSt

ressi on t he s en co are
SRR G0 b NP i g tes poie g the 1B e p e BB R o e
ﬁrktlsgfasqafctonessly,l appiliesidierein, thesterdU‘Glstoetutuhe w@lnamdmekawhe

s‘aéomﬁ SohRbANERe ﬁﬁlensfegzm@ FRR&d R wRP Qféﬁ@ﬁé m%t'rtlﬁédqggacgy of the
Sg?:?@il f“ﬂéf ace aberrations havi ng vol cano- sha

generglly Wél‘ﬁ:tp}aben(g e A%Wéurfagf t ¥huty g pPlH n the second surface

dahrof agperilybe edchtd fhain f othitpoiot onfikIecomipaifics wihostspiatantitly
1La@glgltde@ecb 28 h M pfdlie SO LGRSl Can al so permt

Si rab r ewet en used as a topsheet on a
di sposabl e absorbent article. The web of the present
i nvention solves this problemby providing for
softness via surface aberrations that exhibit |ow
resi stance to conpression and shear, conparable to the
web of Curro 643, and yet do not permt fluid flow
via m croapertures.




Therefore, one benefit of the web of the present
invention is superior softness together with m ninal
rewet when used as a topsheet on-a di sposable
absorbent article, such as a sanitary napkin. FIG 3
wioszoawvs®ael ar ged, partially segnented per speetiyRo03/041000
illustration of a fluid pervious,
macr oscopi cal | y- expanded, 1 ee- di nensi onal pol yneric
web 80 of the present invention. The geonetric
configuration of the macroscopic surface aberrati ons,
e.g. ,mRhl [ Z of . the nmeric.weh. ¢
be geFrI1d2r2a SXré‘?ﬂlfl)rfa% % E#’m%aly BT P Pﬁ?%cng? ’:”%/)SFa HoRpLaRe °ﬁgfn
MOthHWPr@ﬁ@almwcm@apmed metr Ha fyymegdgsneraily énsacqptdanpg yith the
sfekRéntiaEdd Cﬁroa643 pﬁtﬁn&f ThemB&oapQtured Bt LARENib rlﬁf’can Dﬁﬁtﬁie@b

refer to UI d
B prb e i BB P Befeliad s bl i dad Bsoutorm
59 a thyeecdimagsional suppod MRBbesf Aspbiwi8 OiptuiEh whiplr doimeide/subgiatiafiy wils the
Zlﬂxuﬂlfm Irﬂﬂituw& e&h% bt‘ﬂiréﬁls@facégab@&a%oxgﬁb 're@@gm kR forduf¥Bn of 2

ane surfa cont.i nuous net wor k
B AR afinut 17 Ry R ARE gty HERaPE 5 sbagnis. 03
Piphesyn ThBlativelydirin petrisbapeitdges olimpertunt dieuch a Wetepraiiape  of

QEkﬁaifstéQ%ﬁré&&%on e sk ot PsQivRGt c%ﬁpérgh #op&a 1& REn@lenlPe
éLrg,45 gurface 90 may. be in the sha dons,

po
ffl?gllleé%d that H\gi gnpreéixctn is dlie iP tgenre]éqw&éa'c ¢f resistance to
cqamd:ssrm pat sher affordedbyathguesice atreedxoesﬁmdg voRsaiio-ghpedEpEyures.

aper tay rn%x?’ttoﬁéd ab&e ealthcﬁgﬂ B@M%@%QJ ﬁmgtilj&oeghlﬁ QM;Q.L\‘.E’]& sugengr

i n_one enbodi pent_ primary apertures
Geitremassion Aepnetst it cio plsnRermyt hesigbls o vhantsd 8Te tenghetsings
disposablle stisbrbant pficles Thé aebdT b predenttihveition 02is thid phoblem bpPprovidihg

B R i RGP bt
tATPERRIP B Y&} iTmo ‘S erdgrsislemetiperas f}y@ﬁ&?werra.necrmgm@e of
Tiefoor, emeatelii df e meb eihe p&&iﬁhnvehﬂi&n@d‘sﬁﬁéﬂ&&ﬁﬁﬂeﬁ@ogm

Elﬁm{ fe&&%hé}] lQ yg?srhgét ?nnd dxs%OS%lgézabQ §eat 3919:5 sugh asa sdm

| ocat ed genera ane each base portion
pa6si dewal | portions, e.g., sidewall portions 83
ext el ngs deaipaaghialy saggantewgdr@aduv&d@ﬁadoh ef £ pervious,

BB BN o ST AR Ao
@HMOP@UWOH&@ fhe madresgepiciuEc e rmations 93y, PRy @pegiures 71, of the

pm@ﬁm| ot 1@ gerteh.ﬁy §idnf1§ Yo (RAGE (GRIONGE wobl ﬁiﬁs%§ted idfrcand
t erm pate substanti al |

r es
Bl FRRRE T Vo, S E R e SR o oS et gfer to
enorings iy thasweb @a@ems@mmmpycaapebemme@ﬁﬁ Burfape Wloewebl 88 AG a

skEHfad Qirface 36 6004 86 UTte @ﬁﬁa:& apertlrds@1 oﬁthé \§eb§h(mnq{]FI¥il £ Rbined in
es projected In

re \ erture
bR R R SR ) cbpeBl b P Ty 665
@ﬂti—"@d OhER93.94, aad PTintergergl¢ctrd gine mather. TACshapLprimaryafertures 71
E‘%l'o}'e@i@d’ in ﬂ%ﬁnéﬁf tHe lPif‘st fikhce %’lrtnas} ﬂ’é\{lﬁtﬂé éhgﬂé of Mél)rﬁ n% squa.res
atln attern of uniformsh
‘?eé B ﬂ“‘at%r %g’fdﬁ%?f‘ prapnqom pattergy E‘faé’F‘if%d ertﬂwélr@waa@arb Ppertures g
pe mlttmstyapapf efotlifiédesyals, @andjn pneaﬁlﬁdidixﬁd‘neﬁi'lrrﬁﬂy apéfiyes DBare in the general

&S‘ﬂg%f éf"tlezlr ){rog i fo%ep\;ieb 3@‘8{&‘0‘3@ Q@Lraht? bt sg}facg grierra }logs 2%% tlie%orm of

arrayed i n an ordere in a random
lﬂglgh@hﬁﬁzﬁdw@ed@mf’ﬁﬁypﬂ‘t“érconnect| ng msrrbers e.g.
i nt erconnecting nenbers 97 and




98, are each inherently continuous, with contiguous

i nterconnecting elenents blending into one another in
nmutual |y adjoining transition zones or portions, e.qg.,
portions 87. In general transition portions are
wabehesvstisby the | argest circle that can bepcfi®sioddarthoo
tangent to any three adjacent apertures. It is
under st ood that for certaiﬂlpatterns of apertures the
inscribed circle of the transition portions may be
tangent to nore than three adjacent apertures For

It lhloﬂg %tﬁlt I leens onal pn?l(?roe%brtuée:& err\{%gnrc]: r\;v%lg: gdb gt%g {esenF 1|nvent10tn eta tile
@@ﬁ?@ﬁ@nsamemhq@omréw b@$°d’ﬁmplb e84 '@P@orf@m 8% logaged generally in plane

102} a4 eamea:ﬁomg hdd B8RRI Sorlohs, ag@d sif@all bd}ﬁ@ﬁ m&ﬁ&ﬁg fﬂﬂl each

1¢ﬁ;]gétude na?ed&/aﬁﬁ‘freort] $1dethlépcirtr1]ctnse #SCeéﬁalﬁct%:{xerz}ﬁé in the ngoctlon otq.lg secgnd
thefare B7 ¢fdint web 80 amd goicto pirkvatld of gdjeiing interceynebtingrn¢ngbers fintermediate

B RGEN econé Qithded YPAE 85,1 lpREive SN Cebrhibfe NBRARRLIS concurrently
cl usi \ée of _porti ns ‘of the trargﬁytl on z0

ne
o B oI SR e SERRY PRSI G 405 of
iyexin(bwfawséss sections of interconnecting nmenbers

t ranyyelessa Jlaﬁl vk&%f re#r@s‘é&btllvl:' pHirRa) apGRift sBlpkd 26 e&k%tlrl’\tﬁ@ﬁant B‘@

nni ng and he i nterconnecti ng menb

gl‘é frsupfaes of, d’é%‘t’??‘f“ﬂéam‘éf’g‘"@‘%a% d‘l“iﬁ%é\?@rm“f%@med P°1Ymef

Wbaxﬁ ty preSst I0E0B6.- Wkiktairepaating pterh otunmﬁmuhupésofommméh
n N

é!lél %g;% pQJteQP d P%l;l:ﬁgcg{r% g{aﬁ Jf?ﬁl %ﬁar' fofmsz haeg g&%ﬁ&?ﬂ neAkl Ng
%“éﬂf-l}yglﬁ‘i"éi’f melﬁ@mfltor Pigd At may e ?mw%? %hoaf#et?ﬁ §§BOf ngfranfqny
ps&gth. In particular, in transition zones or
port I G 1 C n €15, € ne conne s} Q‘l C 9
i nt erAggPI?]I"?}élC ﬁ& 60&41?[;%}&%&“ %mn%%% § \ﬁé%t(i-j Et? S- Seé%‘}(jaynd:
P8aarp pash 'H“a%&r{ T°PHH°‘EOWE’§°‘6\€“<}5‘6PFP6‘W§°“H&§}°‘%¢%H iPlspding into one
sniothertipuRiitiatty hdjoiki A trakisitich @6rids M‘p&hﬁiﬁ,&fg,, por€iéns 87 1d g&;@ﬁrﬁahsialoe

rﬁc’olﬂéaa?cﬁ ?‘e L‘Y%Q b? 919 f&ra%(:e)é §4 ?elmap ?gcgge%/ ng?]ﬁpttg %ng;‘ltgree adj ag;'nt

er - en VI ew
emlrtlé@~ Hiisrhpdratags fpt fﬁfdprvmaﬁ%nswé@eWS the fipseathed qirciepfthe 3.
mauantm&ensdmawmﬂgemai mcﬂ@ihyxfﬂ%é £3javéainp&irds OF QR iliuitRGived

Bt S g Al PR g Bl 672
ecniess of theleagsiiian portiensi sneltag infefdornecting merhirsrar?7 andd 98| Btercgnnegting m
héfhelsTiedd nbiMe lihedy aft mlaﬁlﬁg diR1iBeak OFfP ElHeWaﬂQJf the ﬁdté}e%ﬁnektﬁg er

nd mat erial s may be
B s eSS PR aglo e P o o
Ingerromattiag merhbss, Equusivmf i pargiorsiof s trapeitiqurzpiss arg peitipys including

Lﬁrm&s ﬁbms\/\ﬁy dlsgloéeﬁ bél&w %g%%sdsxsf ﬂ{eﬁ&ﬁwuﬁ?m&ﬁtﬁ{s traf¥Pérse to the
shown in FI G yneric, | ayers, ., layers

peE PR coptgine ‘i’°é‘1“’ﬁ‘i‘ ﬁ%\'ﬁeé‘“’é‘ﬂ%@f‘ ot &P F‘§F‘°°E’t§ﬁ€§ FEbE oY ey
tdneralfyl dasadbed bis §-kt@pes dlogenar, g trirgcaese $06-sedtion edndit be uniform or U-

B{aﬁe% gﬁltné the Jﬂgrle Ileﬁ&ﬁ gf tﬁ&nt%onﬁéﬁ%]‘ﬁén@lzr an ?Jr ccr&ﬁgx}{mgw ap%gure

or. npre layers may exten urt her towar
E‘E‘EW%*&W%{ E‘%t PR H%Pgé‘t"ﬁé’if {dgnethfnartigularyip fansifion zones or
pdrtign@inietcynnedting nierhirc dleabdtocattip@nsSin2idéhneding éntesam tafisverse
F\’@és seck 61}3 gl t%ért% éltlio %égcg(r lpg‘%;ghlg gﬁ.@é@lt Fﬁﬁmﬁﬁlp{#ﬁg ﬁ?@ﬁmg shapes,
8’0‘°d§§@FP§41°aIP'F*VP%n the first surface 90 thereof. The
nunber, size, and distribution of hair-like fibrils
225 on polyneric web 80 can be predeterm ned based on
desired skin feel. For applications as a topsheet in
di sposabl e absorbent articles, it is preferred that
hair-like fibrils 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 disposable absorbent article,
the web can be oriented such that the hair-1like
woORipr0iss61225 are skin contacting for superpPOruRodtonmas
I npression, and yet, the hajr-like fibrils 225 do not
obstruct fluid flow through” macroapertures 71.
Moreover, having hair-like fibrils 225 with cl osed
di st al portlons 226 results in reduced rewet, i.e

redupeds g q%f’ﬁgr%nlglfgedf ﬁa}Ha%ewb&*ﬂ{lghrEeeu'uhé%B ?y?n?:ng ert dﬂe

surface of havi ng been assed
SP‘W‘CB’EIE}H" 3 e thyss; ﬂg??ésé‘i“altpﬁly{’}ﬁ?féWP §'? ??ﬁlp’ésﬁ%%)?"b@?ﬁ &g,

tiepresirenmfiln, Whick @S He Ssiripteilyer df bxXBuded polip@drior 4 inkldlafer Biekthugled or
g, RO 6RO A S N i L S 6

apdaserqnsh aer 483. aminge mpierial§imay be sppttmder a5 kot in the art fopppking
15yindReAlmE A fabing ﬂﬁ@bon@haﬁgskﬁ ugtaﬁ OWBiRtit iOptesoitly fpefoffed B4, as

sl;laanI in Ef??? éhésfpglrﬁmenc lagers e l§ égyerseﬁ)(f andtlﬁgl terrm{lane sulbg%gaah sid e

r oxi ma
cencosantly indleglan of| ;ﬁ@mm@@ﬁl% fitds ot PrFSRIéIYfOPIide t@bez%nthhtbé
tReyld8 b [Tne B niBRAE M@y EL QIR FitdW IR seddRd dutritd @han ﬁmnﬂer(s)

bet nt f| ri.ls.to

at t gé?hglsve ah urface 1bcnéatlor§ggﬂ<m rtq:llgc%r?lnﬂl n-lhl(f lbrﬁn%ié
Thabair-like dibrilnase @rmed as mﬁuéw ektgnsions of éhaeelahérig wely BO, pebeialbdn the
£t E&ﬁ&éﬂo%efeaf tThEnuaitSiAd find SitBRRbES hAL1I@ fbAk @is% polymeric

ect atera a ene
[ARTES SIS TN LT T T
dirpesabimabbaben artiktes litad prefered thatdeirdikafibsis 22fwidtowde only from the base
;B%n §1y111 'ﬁﬁgsrui'f&@ bO &{p&%&}é Rx@ﬁ 8(9 Es SHM in iTI'dSeS anti |4b'|i“15ek'e?ore when

di apet er asur ed aver

a
PaLs “%e&éi % tBWEﬁe‘ ol Ffépr?&blé ﬁbsa&bem focle H‘g Wﬁ‘éf"‘@ IH’E °flf“te‘6?“°‘t i
the Hairilike fitgids 28 hovwkin cantéelifg folsupefibnrsftne§s@mpression afibyet, thie hdgelike .
t{ Erﬁé do%%g’obstﬂi@t ﬂ%ﬁ%@tthr&.\?ﬁ thoroag&&lfeQﬁd N?o?eovp ﬁ%ﬂaﬁﬁ&é" 61
PCT/ US2003/ 041009 be determ ped
- fihgils 223 w@eclqs‘fdbwai ROTtippE226 £ty avédua% reyeeh a1 Tequstdisgoist Biid
t@ing keciaigdduddd f.the ivdace @ shp@pbheétatiér bavirgedadirsi paseed thioubh ae1d

ti)%heg{tgtlﬂeflghx}’] abgﬁeﬁt%@% about 2. In general, because

e actua i ndi vidual hair-like fibril
225 A§fhoyain 0515%%89% FiG. P,dla*&élfeeﬁbmsﬁ?é cambrflessEbed g Rrotyding
o firstisurfued IO webesp. Masuyh, hanlika fiefilaeps chirtie gbcritea Wsbelf infegral

hH’[qu llﬁJ Xnd%rmgc?ﬂg(?eljrdakegt lgdaﬁflisllédefoggalng? Of%?l}l ?iﬂml-lg§ ‘ﬂk{}%mls

et ermnin
m@%@@bmhww ﬁ?ﬁpYaﬂtz%f’d@ﬁW oev@foxambwm@é"rw A elgsed
@t porfidn 208 D HBPlike FbKIE YI5TEve a hEight h\idhsiled Horh b A HmEeahplieaal

.average di nepsion d can.. .
S 20 b e e Y PR PR o PP G0 pomien 35,
Kairclike Sbrgé hayepidianzeter d,othivh for @ genprakly ayhedricalstmisturedsteeutside an
EfnetRAGatdY c@ﬁ;éedefsd iy;dmmwnmeant deRtaliApdralle it @8 pRSe dPhe first

£ ai ded m Cros
AR L0 on i PSP L A ob 8 SRR rEd e Apeyrenpi e
@rils; fiandtea d is-rhepsared by tber dvbrage al Foss-sectiopt Eulertsion ati /htbelheight h
HMetiibRNasQhownREFINED TRANPEIPRARIRS il 23S ankSpebt rdtid Edelined 21€
di mensions h and d for hair-like fibrils 225 can be
indirectly determ ned based on the known di nensions
of a formng structure, as disclosed nore fully bel ow.
For exanple, for a formng structure made according
to predeterm ned di nensions of male protrusions, e.g.,




protrusions 2250 shown in FIG 11 bel ow, on which
hair-like fibrils 225 are to be fornmed can have known
di mensions. If precursor film120 is fully and

per manent|y deformed over protrusions 2250, then h
wanlosbssasn be cal cul ated from these known dcvesesés@aioo
taking into account the thickness of the precursor
film 120, including predlctéd and/ or observed web
thinning. If the precursor film2120 is not fully
formed over protrusions 2250, then the height h of

E/ﬁ Ad o K of o h | BliStike Whritd 228 S ﬁ%%n EJpé'H‘raBJ‘ﬁd SO08 18000 nging

ﬁ‘é protrusions ment t he
HPEhRRfAn @fl PFdrSra“‘F s Risferaplyy ptilgagt abopit2. i 5 const ant or
decr eﬁgsa&alwetdnse thelCte aegmgofamainmmﬁehaﬂram‘phbrn prb&an be

hlﬁﬁﬁlﬁgﬁ&&m ? énd l%%%eqye act@atl he %h(t)s e di aCS'Pt a\a/‘era € Iﬂelgh%g )of a

exa
elyrality pfdair-Hedfogls caarbg éﬁm@@t hycslptanmmgme h‘@raemmmwfum amphtude
Raj dnd bd ekr&aéeh&&ﬂrduﬁx amgldReAQ[) oL a &ed‘é&sﬁuﬂédme@t)f vaB @0“ Lﬁ@mse

B bl e g biop i Bpas e Toe o B e Rp L o
plaralifiepf] helvélet fibgls B2S. Fuehamplitndg all@tl@n@mmewtwlh wegyotyan cinde

WedR bP %y%ﬂlo@ﬁwﬁvﬁ adihel a¥f, sﬁ&rﬁﬁ)yye&mf)ﬁtgm&d‘k%anﬁﬁ% RicRScopy and data
structu descr i bed 1‘£g ow _ Wth

I
PR TR B 5 st ek ey 1 e SO Tt i ng
mﬁdeprreuﬂdmstuonqﬁ@bwwan basxpessaias hayid,t 0 the rel atively

deep i @mmn; PaY urf&@lalmefﬁgﬁlmﬂslcme%n&% ddiehin@ based on the
E}?l r-like fib 225. For, exanp hi nni.ng can be

A B T A s
foghiggstivendt mads acvewling to pnslbtertnined dilnersiohs g malg pelinstonsyet.,
prmﬁfans%%g’vﬂ i F@glnﬂcfo'we& “‘F}ﬁc‘ﬂﬁﬁr-ﬁé%hﬁ”&s éqg% f&me@&h ng

can benefi ci al hi nned porti ons

fave F1°8“ F*&?S?P%H@@cwf ‘élahlﬁ? &y apd PGF“agff’i‘&b?ef‘Wﬂ%‘rP"ffat?EH%‘H‘S
2250,ahep & lagioias besddiculated i tBesainpive dimenstoed) takingidtoSrunt the

tﬁg}agggﬁm f;@cuml fmm il w&ﬁ pf?egllc%eg&r %@%@ Xﬁg@%g' P8

pecrrseddn é’é’/ lew}_ 6169 f°ﬂ1€4! oygr p@mroﬂw%m the height yefdair-Hregillrs
@lids leadan e chiddsgondingddRightiobthé hr5tndidhs 22881 t 0 t he h| g h
as p e CIB 0 g%;ubo%u%nt th@(ﬁﬁetel’ #]fjﬁglr- me%n#s 52%15 coPstTnpor ’dfcreases w1th

bel i eve inning o or near
{prEasigE Epmiitude applitugeyipereaen to ajmpiimuimiakelosed digtal pogl 286)f Ay shown in

FIGL blf@ eiaaﬁalesthadaﬁetet Qr atvb;egec;@dm Ena&sssbdﬁsnamunsdaﬁa, bfhaﬁﬂﬂl&ﬁms
0

I‘ eSI 2!} an cvélmnxn at pro clm{? gor O&Q?Z fal n era‘? cross-< a]?‘c{imeélglgn steadily

Aageeksed tp R’é‘alteh(énﬁf @@ff fthgure fs belieyad Itmlﬂeqeﬁbw FOc,ensureﬁhefpabmenq t

Wass0RaEs rdadititeindvb@lonPBt iRk sErudd@O 55005 moRGuil) 1853 below

m%’r%?tect%rh cl?n provide for a feeling of softness equal
rp %€V than that of prior art polyneric webs,

s u ch Asaho“tnhreF e saitesihnirgadiprequrs@ureb 320 @d G:curldpe tg khe tHlativdhe

Bp @rgwﬁl%:ﬁ&un@d folf&fnqugh gﬂﬁ@& Hﬁ@ﬁhﬁlk%lmy I'%gcx MplY, tﬁlm@ng can

ed herein, not . havi ng
H“a‘@?"é?é gr e %?%Wi@ds #ﬁﬁ% oL 1 P ?ﬂs fhingigg s distinct
afxplviewad in tmgmfwd crpbsisertior. | Suchahiengveal tenefiyialiastheitinned portions

b4 H&IE ﬁgstanIbtU %omﬂrégmgmf slﬁm% tg&ﬂédc})g;f Er&‘ﬁ s Ql{l& Sf%p&xample :

i nvention, the invention can '
ﬁbﬁnqun@%ﬁths eehERaf BFY §0r9p thy s@w@b@ﬁahagﬂmzbrﬂsé&%’.&}eéinger
i npression on at |east one surface thereof, the silky
feeling surface of the web 80 exhibiting a pattern of
discrete hair-like fibrils 225, each of the hair-1like
fibrils 225 being a protruded extension of the web




surface and having a side wall 227 defining an open

proxi mal portion 229 and a closed distal portion 226,

the hair-like fibrils maxi mum | ateral cross-sectiona

di mensi on at or near said open proximal portion,
WeRp49%8¢1Ing a cr oss-sectional dianeter d oPChus200m009

about 50 mcrons (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 microns (0.005 inches).

The hair-like fibrils can have an aspect ratio from

uQs frstlcOhtadt c1ds6H diddl s&aeml@k RirdRS RNt Bleld @L- ﬁ§h asDIGHLR ot

ra e 25 it s BT amRs s Bl et p LB

2as ti hpolikerfibrils pffer igbre§Ganesth ithe icempngsien @& eHetr imprdedm theyveb by

tﬁe%@!séd seﬁn'gé'fp rﬁ%?alc@!&‘fr&%ta@ée idr g@s&&edqufeaﬁg BPsGﬁne?sOmxlic? %ﬁgg
fifél{‘& %f P ﬁelwr faaws é’? ‘gfte‘t *h‘aP“F“ fopndghat meerlgm@zsfe ‘ﬁ%%?fﬁ“ By enpofe
chaprovideifdea fdelidgraf baftin2&sud) @i an greatex than tibtrofi piixal are pdhemesic webs,Glich

gﬁgw@§§“§&£f 96sand having a side wall 227 defining
an Oﬁ grox ortion 229 and a cl osed di st al

por t dgnotqdihet ;2yid impermgableiwsh paving anly thp hais-lik fiagjds as
@10ded Beeifi bOEB! IBGiRE in@hAtopid kit MRt an dffériotineds e @y apflication in

wrﬂxc%rﬂgfa%er(ngabggzx ﬁc{t] ?elalﬁg)i a’fh%.? 1rmn§ Ergrﬂgxmgrg% 09 t%? %rl:s}grg Iﬂl%a‘&lbré i d

ect r rom
ipyeptiopjeanrhe pﬁcrtbhcéasmgly'tg@lcmgtp quéﬁublggaaﬁ spit g:g:l s&ky tactile i impression on

anmssf &% e&ateqeérdoy tHR XD MRtk surtdod EFRreNebBOGhBIEAY a @a&ﬁ effdiscrek
halr L!:( %%BE% iac tf tﬁa ciu 1r ?I.P Oﬁbpﬂtzisobemg a {)rﬁgud’ed exrt)ensmn of Mxe web .

ssxﬁac# a@éa\armersrdawlbm de?ﬁ}.unb el qpgn mwe@ P‘PYE‘PWZZS‘ errd+ a@lweé disk om

aohfan PR the hairkRe ﬁudm&m&ﬂﬁemtcmtsemnal aﬁensp,ﬁ latr@ﬁex: said opeél
on

pr xu?atl ggrt?c%s %1%1%%21 crosg .E,Qctlac'mal Id%r%tgars uo!FEeatvgre%g ?bemét 5& é11r1]csronts ?a,gout
Q 92 irighditq abpyt R@mfcrom (iaboe;t 0.2025 inciyjng prnibg atideet 1P mitrons (B904

llmg) ﬂoldﬁaorfsl(dx;ds kr®hed)2 The mnucaﬁunns ol 18 Afasgettiraib 5405 &933

ticl
gener AT SPOE BT Gl YRR BPVER IRy TRARE B doe
Bpensiniay auictire is desited tha insentiercoai bealejcripd essiobymeriguib| 8@ exbiting
zIs!aﬁ axﬁlz‘&m%' tichfé‘%nﬁ“?mgxp&‘u 1@4@%@%&56 Lﬂ%%&oéé Qlﬂ:yl@ggg sulface 90.of

mnimz to-fiber.

%Y’?béﬁ*l“i"ﬁ}“gan‘“eF’s"fB‘é‘F‘?t%‘V‘Ed‘k“t {330 S o et i s e
etoideigxiedsioa bitbd webG@Tapg Wrandisvinga GdsOvati227T dehising alopam{proximal

;Q)rtQ)Q 429 A& ch&s@d tﬁQeQ %m&) 29&- QJC 'hBFﬁ]Qe fbils QJMbln‘HE by Iv@rﬁge cH)§Se in

sanltary | NS nimzin ent r apnent
o B b N B e R 0T e e g an
dspeet ratiorfiotmaat asn@f K| 115, 2wk B add wherbin the wab 8fotiey edibitdae

r?lllngo@g)#) ﬁﬁ%ﬁ)aﬁ(ﬂ&j ttﬁ'ge' cﬁn«!ﬂ%@dahﬁﬁ&& ottpﬂ@roscm@sruﬁgce al!eﬁatgﬂsee g

super pose reon” neans '

BB ARTTES HolpapsprsAiesson. e mesrasconjc syEace pRSTRONST 1 jRpitg opgositely

mgrxenrdm ahhleurpat fitei19 228 fthath, Sepeingry Bgkirtired dxtefd frdnb4 firkt Surfa2dno
s dis ar eas 81 of the

tlo a econd%t?f?ace %50 0? Bolyhh i

nt'erconnec enoers only, i.e., only on the first
sur f dbe 00 dusitteihgnirlike Ems2a3, whish isdhepwibsr pihair-fike fbgls 225

&9{%@@ bﬂir&durfal%ﬂo ca® bAPriRR&EsE kg Elﬁ;GﬂBent Erﬁ&lésd Ixiﬁeﬁetﬁitl the
atter.n
SRV B PRI 8 PR R s i B e e

~macroapertures 71, for exanple on side walls 83 of the
i nterconnecting nenbers. In other enbodinents,
hair-like fibrils 225 are disposed only in certain
predet erm ned regi ons of web 80.

Eu
@]
B




For exanple, a topsheet for a sanitary napkin can have
a central region having hair-like fibrils 225, and
the renai nder of the topsheet being free from
hair-like fibrils 225. Precursor web 120 can be any
wpabogmaéic fil m having sufficient material pOrogessiosne
to be formed into the web_of the present invention by
t he hydrof orm ng process dégcribed herein. That is,
precursor web 120 nust have sufficient yield
properties such that the precursor web 120 can be

ﬁﬁxﬁ@z&d@ %ger\% ﬁt%?éﬁttraﬂ'rﬁémo?l fifiat @un%ﬁhy & 6devel glapar cgﬁt ={'Cc§ centcr

hai r - the case
SHAciRg ﬁ%ﬁbﬁ‘ﬁ é‘?o migEANsyYE Hfﬁ“if‘é (4"3}“ %B%r"fcﬂ F°é’8°“t P 8’r°rf§°é}) P Plrfmal for
usdlif banftey hapkihOMIRirRiGE O&fichtlf @BnsdbetwhG fibets Bipk¥&sakk siFice

cﬁeglld!n SS Pﬁﬂeos%ra& fli%‘l"(ﬁséhl&oﬂ%rﬁ lrr%ﬂ:?/'esq}% n:arﬁlﬁesg %Eﬁ{l ﬁgaﬂtgc% the

can varie ra given mer to permt it
et ch with or without rupture to formthe web of the

p r e S antne brﬁube;ﬂkmw@upedp&e@@&arna neank &R HOKBericivieb by@smb een
%exhera 5 as slaown 19 Fl%f ? r\{l;xgrilﬁa'xt Paﬁ I’E)gd1(s:f:retteeha1r %{(ehﬁbn% 2? ]é Hlsp&sed OP]

D—‘

recur sor
ther landiareps §19f@piniersprnesiing in¢rpbers oplwweyp@r o thgrfidst Birfgee-90 of web 80.

@@mabﬂcaﬂuaﬁﬁ ﬁﬁﬁﬁﬁt&ﬁﬂla’i&dlﬂﬁS su e&,o@d diextemeeuldmc&te%t I ng
al n ar.den.
oty oDk b e e s RDIOEB G4 srecpdparls

pacregeritres T ferpkinante dnsideé walls 83 pf thesinterfonhesting rafanbsts.t Yn other
AMBbABLRY h8 e £i0:iIIES are likgdS@lontl gwemédwmmh Yeglohok R B80.

LLDP | ends of ow densi
BTGt dFa A HEHE PR JUpAE o ik i
125, DREh¢ leDiREder of Rredapsies beingiieds fb@Mairdilstfibalks 225. be
S Uf f ipRb2RE Wb 1‘3@&9 wa,p !p@ylﬁé}g ﬁim{a%mé Witfhdiehl BriaHbiibs o ¥e

use as a present 1 nventi on,

i i A o o T B GBI e preped e, T
ispteeursonivebyiP mist hank exfficintyédlCiverairtibesy drtiht the gre@ksasvdbd20 can be

derbifddtwith Wit %m&up&temt &@drédxcerhgﬁ Ak Vibkils 29V Y the £a JFE Biree-
conformati on. mat erjal found suitable for use as a

Hrensigeat 6P°‘9§é‘it?‘°i]é3b"?6‘f“‘etdhfémﬁii Sl Aipturei e o wwapgmeba/\ﬂ-‘_fx
RRUEA npa fylytbhly ieess edilitions anch d tedijemtutercanbe MagedBorw given

4 . .
R RS BBt e B oy B SRR SR b ngton
TR &snerh thereforsi ithep B%eg foelrd %Prﬁﬁee?dcfﬁgmé ﬁlhfefli?é?\}%b"d‘stdé‘ﬁ p prgoursor
wdbake foOfrodating ©&S4b 80 ILché\ﬂ?ékent @fvedtibt éxBB R1loweitsd n€high- at

| east | t 59%
Lok R LI Sy e b Bl G,
filwa g-patys fox qﬁ%asahs@venwemh}rzésn tepreertiinyeriion meledsimynglomo

Al pE)y B Re LBPEC KNS Ww-d¥adty aPetiRAe (DEDPE)| amlb:fbaﬂs%f Bfear
am nat e.

e a ed
?w%mm%ghﬁfgﬂﬂw?%¥ﬂ7%%?%ﬁgﬁ%Tgﬁe@’Egé%hprlse two | ayers
as s hiseanrsorivel-128 mugt alsp esuffigicrtty deformablpeis! harGuifigient ductility for

&;@mrﬂo%ertcmeﬁ 6f theﬁﬁfﬁén‘é mvéﬂhs‘rf Q"h@teﬁxh %eﬂomae aﬁ‘a&ﬁ héraly &’erscrib§s
retrer rerno

e
RS e P Py PSR i sy B T vy
formipd denfiremétiopr ecur sor  web 120 conprises a three |ayer
C O e X tdnU gx@tgnall ﬁﬂﬁd‘l@ﬁaﬁle h@\ﬂe r:lga @r@cuﬂ&‘q{e@ I1&0 Jf tﬂe g}ﬁgbﬁﬁﬁe&fon 18

gre

R%WP% 2%{‘5€‘|RP1¥%‘H&§%‘°%‘P a‘éfﬂ%hﬁ ﬁ%fsT%Dew&hgmlfaé Mﬂsﬂd ML,
and each skin layer having a thickness of about 3.5

m crons (0.00015 in.). In general, for use as a




topsheet in sanitary napkins, precursor web 120 shoul d
have an overall thickness (sonetinmes referred to as
caliper) of at |least about 10 microns and | ess than
about 100 m crons. The thickness of precursor web 120

woansbssabout 15 microns, 20 microns, 25 npCrossos0sdos
m crons, 35 microns, ‘40 nmicrons, 45 mcrons, or 60
"mcrons. In general, the d&llty to forn1h|gh area
density (or. low average center-to-center spacing C
~hair-like fibril's 225 on web 80 is limited by the . . '
Ug kfﬂx%%?thﬁ ateH{] ﬁM‘lr %%ck}{@sbof %ggucroﬁpgan ﬁg@ mll% l'ii of Hleast . -

elieve 8?

nt er-to-center spacin

12MF s @eptimategsyle 1>f|ak1éasﬁ3tyfl’|aaa§umt°§mﬁa o @t "g“fté%tsc"/eﬁndcahan o

tehiile R AUIIRE2% BécaltyvE sideali D1 qVIRAEHCE 6 the/MBbve IndfuleOdeprarinddt

Tgng nplete t hr ee-di nensi onal web formation
a%“?%é% acegt protrusions 2250 of form ng

St r URrecurser v% 320c3n fiadatinptrend Worr @Ot iHiebsyang edndma cortygruded

1Ry F&Qimﬂf,ﬁbpraoaﬁormesmrcamow &,e mlhﬁﬁﬁs Aowhln FRE Y ama
nat e

I t |
P TR ees Bt it e e B B P € oo cor
layeri 4nil &k kwo cdsuneistdayers ars afdfrad toanskin layey kafop¢ ¢ngbddiment precursor
wab! [0R6hRLsS u&r&qiye&%m&hue& fimira@ mvmgran bRl Sidicaddl delagse Buch

o AT i st e Eing o e oAb Cibone (b 807 S and

erd blgnobagzehdvyllg e hirkeest of piputSEs rhierbtsy(0.069¢3 3., In general, for use asa
t@%e&%ﬁ&@ﬂa p@é&rﬁﬁ §/elpf20 Qlohlﬁ lﬂ% laff ovfedl Mésé (&mﬁﬁr‘ngs

related to abietic acjd, anhydrosorbitol ester
TSEpeh Ivay FaLpak Pt aHWdP%&,k?rI’Bfr?EtﬂaHdégSF By aboytl fyRigrons: ae thickness
ofyirécuirsé| web #20can i abaut ISamdomazoeﬁicro@l géembrorﬁsloaﬂ@onsmﬁ nfi@dris,y

' .

49&5&%% |4991( E&;én&g%} @Sgenegl e Qﬁﬁgk %geﬁec BRALAGe
ayEreg el eeuts presied G eis LesciPgl 2ETPortsp o4 & émﬁfidé?g g thickness of
pretut@RnivEbl20.NMEYY exampleat if BelidVed A Eatcer?DEb-@hiterEBacing IC offlo@djhdent

%P Rtblebed 2%(%90\19{ i gﬁ-até}‘?ﬁ Eﬂ#e‘?he tﬁ&%@sﬁ of p%%bl‘%‘ll Ueé‘gzg)%‘ﬁ ﬁmto 00

ave a nolecu wel g rom about
adauasang eqmplpgs) three-dimensiena} Vebdermation esyiean afipgertipratpsionp 225M e
%mm@sﬁkﬁ&dﬁG&Mwﬂﬂbd&&@ﬁmﬁbd@@tIOnal|y the core |ayer
in aTlget}) %l?rsor lebe{]ZO pl%fgl’ ngtc&%pn e%fl SLR'Sft ax. m&p erjlgmnate the

percent |Ia er struct
cmlazg@avcew&s 18%@0@2@ B pgxioes are Pﬁlaﬂamiwé Pfaﬁhlﬂ’%mtﬁ
Prdfre i fueth Rdnfs @@ 10aDM &S bR aonwaiugfeﬁuhem@as (2ROt ndAPGkes,
N
apidd, palyozyethylent gsigns p{aliphatic cathexylie acidgrelated tobistid 2061, erhydrespriitpl

egtm{yh&?lalte& Eﬂfﬂa&%ﬁﬂl eteksHfhoxNattRebP hﬁér@l& apcl Waxek, glycol esters
| OXI de._C acCl

ani um r vlde for
of Bl 1 e A S o R SR
copplytrersaMolgtuldt Geiplgs of eurfactings sweqt(gihbr thecprésmmmnm rhay range from

Bk mtgms s&%ote% ab@\htqm 1660 Ehrrs pér%oteh @refeeécﬁ&a;c&% nep 120
mat eri al ditives such grtlcu ate

il vgeht f@’mga%“t 290yt 00 %?fﬁ%fte%m? particul ate
ski nTherseditctamtri¢vel initiallp bletded in@mptesyrsop wetot2 Kor aﬂwmailb ke gore layer
LF‘Q {h}eg ﬁ?er aﬁmQte) caft 9945 IIILJ&%&'S e*&%y @JJE Eth ﬂh@tognﬁulﬁlﬁyer fiRtéte.

ayers o precursor I n”"sorre enbodi nent’s, webs
80 conprising particul ate natter when used in
skin-contacting applications, can permt actives to
contact the skin in a very direct and efficient
manner. Specifically, in sonme enbodi nents, formation
of hair-like fibrils 225 can




expose particulate matter at or near the distal ends
thereof. Therefore, actives such as skin care agents
can be localized at or near distal ends 226 to permt
direct skin contact with such skin care agents when
woh®4088i56180 i s used in skin contacting appbduoes2003/081009
The precursor web 120 can processed using
conventional procedures for producing nmultilayer
films on conventional coextruded film making
equi pnent . Wiere | ayers conprising blends are

Sﬁr@a‘éé&ﬁt§ Bhe p&?ehkcﬁ&élecﬁfar J}Jib%t ﬁ&k@ 09 960 FrhddfRbi CANRRARIEI &

first dr n t he nel .t xed in the
R e af B BOS Ay B Pesgh e e Py o e
i nsuTHeipereset weh 120 rry alsc@mpise titaniuh dioxidxinitheghelymertblrad.
Tﬂﬁlluln?&éud% ah pRRidt !er Ex‘eatéii b ac@do? ad %letéﬁ‘ d«eﬁ ﬁbe "’ht!Lﬁlr& iSRS e be

pr e- conmpoundi ng fo
a?déf)@rup toraborh 4 RSFeeTS PY wghf 8 19 depsity mlrﬁ&yi%fm %ﬁlﬂﬂ%héhe
pﬂsandaodea komaterzki ng precursor web 120 are disclosed in

u 0

o il PSS A i
S’é{‘ “%"F“enfé A PIV'&SFtaBtS °2€)’(9‘.’tab595‘?}l‘&?°b‘§f &#ft §e°t“ﬁ%: cag}ibe edderipy pre opf
kel 16/8rs | bsprecumwe@ 0202 {20 mélEibRdimely wetefse E(ﬁlﬁtﬁﬁng Prtichlat glatter,

WRET t he enti.o 1 _he

fn u[s%dg }é g(lrp contXH?%L %héé@c?ns an permlt a ?v%? t% con n}ée s\l/(mcme ve@ﬁd’l}rﬁg
apefficientmyinpeir §P°ﬁﬁ$§‘l&¥’ i soma?mbeéeawm, @rmmpeﬂ haindikq frilsREs GO
eRfosd pagicuMiE&s 8L at od ﬂaam{ams@rbn&xm&r t’l’h@x@fof:b 03102 aﬁm@hﬁ adrd Y
age)lrjlg? g 900%1)1zed a??er n(eja{r 4? Q% t]g gearEnEt %*rect s?qn con RS & { \gnp LS usr 'e é:a.re
aﬁ'elltsw(bﬂbhen\e@ 88 @quevsmpvmmmm@sawq h excel lent fluid

I eWeTheRFRRAR tveueﬁo tdnve roceEs@djdéﬁ@@onvadﬁbxﬁl Pr60Milres 38 PRARS

I ous we
AR TS El e S P Sl I S
bpgdstaregq@quglmellmyhetabpvm@beﬂ cempdnynts a3 bafirstldey blended and then
nfef 3leh HGiel thde&ffeeHQE thi¥ 3. A1t Rativii G ik i0Ent RS R Qs if e

which ca I web 80 of the present
KGR nths Rt ot ﬁa’t‘ “"s‘#{ &fyg’ bg‘g" é?ﬁ‘d%‘Pé‘{eB geret H‘ai‘tf’"t*’r‘?glpii‘ag Be EFydET.
follelye By repblietirptionprioste fitm extrpsioan Svitble methoda lfes orakieg préchdsor el

1h6‘ar931§bﬁ:§ed3@§@rﬂ?% @510'8@51 %&e@i&%uﬁ%ta@%ﬁ‘w 419498 and U
i nterl abi al devices, WO 2 PCT/ US2003 /041009

PftsNaP&bW% isspgLp e ﬁ&WP%.S 2?%*&9?&3%&%{“ aléﬁhseégf Whig i d
isbopesiedigsichydefertiee.l | ke. |t al so shoul d be wunderstood,

that A1 %%&%ME&%G Bf tRd prdssht Hx%m%d h Bé‘aﬂﬂ&eﬁ al d¥6psheet on a

particul ar tg pe-or configuration o sanitary
Cﬁtarﬁ%%d%e SHB P SPHER P@h? TR %P‘%)i“ﬁﬁ? yyebef0 of the present
ifivefitio SxhibitA b shecrésedpichliyrekfahdeq, tmxmiahewnaﬁﬁansﬂﬁ@wﬁacm@coﬁb G

3 ,
s DAl 86 by T L RS B,
%@H@a@ed DY Progiviies id jpdycakfiuitrewet F?’H@@d mevrogs Vibe. Siel agthe
wed obeurd0g48). adj acent to the body of the vvear er. The

gar wﬁfg 1:saa?op %!.1'1§’nlélvrvfofl a sam%rg'tr)lﬁp&? io Wlfg n9 gjns::/\%]q aw tﬁmore carly

adj acen wearer s-u ergar
shamnihe mngﬁrum;a R the mapkin 20, ingpding tqnql@etszamttl@rcgu q@@pme APgipndas

Jréﬁ@ﬁ SRRt pRdsdnt ﬂ%i;lona lItlsQﬂﬂ'bE e L tﬁﬁ e BolyhéiR web §0 70 pisent
nsver nt.er erm 0
ioTR S5 P iee gl Boqrgsntarteg soh ey G e BR R dsvicer

the pl ane of t he sanitary napkin 20 that is generally
aligned with (e.g., approxinmately parallel to) a

m




vertical plane which bisects a standing wearer into
| eft and right body hal ves when the sanitary napkin
20 is worn. The terns "transverse" or "lateral" as
used herein, are interchangeable, and refer to a
Wa 2eyos@mi s or direction which lies withinptiesjpdaspoof
the sanitary napkin 20 tha? general ly
perpendi cul ar to the |ongi 6d|nal di rection. As shown
~in FIG 7, the sanltary napkin 20 conprises a |iquid
per vi ous topsheet 22, - which can conprise web 80 of
al Brs maﬁﬁgmmslmm&mqsuce@wunqwegmgmefhx h&umﬂa%aa @@g

oi_ne th .the pervi ous topsheet ,
‘Eﬁe‘%;{%“gé’i‘ab@ﬁ{’“s&?}r‘%e@&“ EB%‘l“P’i‘th% te baéw}éfetwet% gonfi $"éﬁ5‘P‘d°f the
Jamifawyi ngpkin 20 sigs IndAG 72&1«an@bunﬂmea reprépetitaiivé Mypeirmiting eGmple.
D2k S Ahn i ol k) S0P ek NRoBANE Aot 20n

| C | ne

napki has a perip
B P‘é?PP‘E&dggéE“CB?faWé“@aﬁ?qba@ badiyReing sprpos ?P“\mf“efﬁie‘% ‘ﬁ &e wom
ddpapegt t thel boiglof thehgeater. (The gar&bxﬂ-&cﬁ@i@ﬁ!ice)lﬂt&ﬁ ited@aitpRplacdd 31
| nat ed 32.

e . Ol SRR B R R sy Bp 27 A0, 00

Si deﬂlheaiﬁgﬂaarnaﬂ%%qggwg@ntew@ts @mmbi@a\‘cew g "I" apdn trdsverpre
&hterdigd't"p Ghd tbnﬁxn'loﬁiﬂuﬂlhﬁ" WAREREres, IR0 o :8%e, alil dRbctlen ih k@PS
ﬁane %ﬁne (]S;Sifg | r‘{f?mp Eﬁgt is gefl?]rallyp aF chie) \Pnﬁns BI ag)griogtgnlagl? Bﬁlﬂg} to)naOt
edichliplage vehird bk@épusfwgintgh@arersam left andyrightzhothi lalvsewhen thel sapitary
ﬁablﬁn YERH/6Hh. The @ﬁlﬁt'ﬂra%&ersg'oﬁlat&al" ) u§kd B4Q8 saresstsrt:uagga@dle aﬂdew

th { I |
Bl 15 8 ok Betish B s e o et B
gferply @freandibillyy td thedpngitedinabdineion.y e f ast eni ng nmeans 36
for akbiachi inr]?gG t7hlﬁe s%ﬁ‘lﬂahl rﬁﬁl&n mgllﬁbrﬁes%(?lqﬁl@pérn&s topsheet 22,

er gar ngn wear.er. rel e I nNers
ot o N i T g g v
thelliaii mloﬁsrfmesttm@kd mgibsogbent cors @ Hositienedbeltvesen thiHquidtperyious

©psBLED? POhS LR iRfertidiSbddRASRE ﬁarl?f@malsﬁsrhb@srt?att &e%ﬁmﬁagm 20
| rectl on an

ddition to tudi
% &pgipheps W&P?ééé}ﬁl&ﬁby ‘{ng%i’ﬁ?sto&?wﬁl&maﬂﬂw i5, P s
langitadighl cdgest(ordadearges"aare designdtad Gh arndshetehdedgds (@ ¢énd)are
BL9&R892.Ng down through the liquid pervious topsheet
2 and into whatever fluid stora core 2"4that ma
be prodYRRYaePkin 0 prgfitaply inglydes gatiop! E}%ﬁ%m@h viings" 34ithat 72 by fpjded
2004 (ho E8uipHortle e thiSRASY AdtER O Be sidkNapzcn vinGetse 4 mpBdieet 22

Ms& r]{,iﬁ n¥ 'bﬁltglo 1 fed ta ?fotelctmé%{e%reﬁgr s&:&%esj%om sGi 1§g§antl1 ﬁereﬁh&he

permts ction an
%W@P‘%?ﬁe‘tuﬁé“’ctb“p‘%%@ap%tfest he article into its
ul ti Ireb.e isd celsagaioha yiew of thékaniGeFapkertile@sl o RéSon [inb 8-8 of
n h di of |nc £as
g[gip’? IAls g%‘rﬁ%g’ g?r?i% gchtN? otlllne sanqtéﬁ I quk%fzﬁ‘ reﬁera%lg clud sdvefﬁrsgmng
BeAR36 f?ftaﬁsact’lh@th%%a@raafg@pw to| e urjdpraqrnent °©het Wﬁewee Remoghlown
&leﬁb@ Ihﬁtrsmatﬁver tﬁﬁbheﬁﬁ/@ﬁﬁéﬁgfnﬁﬁns delRsHiRGARR fHydiiehg(d £

L
SE TR B P WP 5 B e
bm@@@é dirgeting angiy|tipnsweres dirkptien the sarisarghapkia PO florhag aig'direction or

S, WEEHUS Be diBMtios pfe&eemgcaaan thsougﬁamquidgexdio&ttbﬂa&uﬂ Bhnd iktbe
roce fro a baieﬁ f‘ process |
0

PO SpREGRE 28 et b ppatston Bondhtou i et g
referred to as hand sheets. Wiile it is recognized
that webs of the present invention can be




bat ch- processed using the structures described for the
conti nuous process, ‘a continuous process is the
- preferred nethod for commercially making a polynmeric
web of the present invention. Further, while the
- wpnowesssidescri bed with respect to FIG 9 ps1/ps200smaiobyy
designed to forn1nacroscop|§ally- expanded webs havi ng
hair-like fibrils 225 and prinary apertures, e.g.;
apertures 71 of web 80, it 1is believed that a
hydr.of ormi ng process can be utilized to forma web

daﬁibhmpsﬂé'& 3 ahBinberlyink Gydr Ioblayelrssof mbymawh&ah bstmiPaliid o4 lba&;wn

B e FRE b B OF o s P TR e e e
sbwe enegdipynta thh yaitiborpah il Iprocgstent insreasig napiliery attraction,

&Hlfh?ﬁllﬁdt&‘ﬁﬁé h&:l?‘é’dwn u% s B&ag%h{eh&%ur e 350 and can al so
be anneal ed dri ed the formng structure 350

pri of® §l§- %%W { Eﬁ°ﬁ©s”?&‘FePh\9v7é B’C? Weifssrfw debogsing @Rd qrgpe @hiedersany)

Jro0ness peigrerid Web 0/f bhepresehitiyasion By singlephest i meant it tee

ﬂ?&les¥ T%ek Brﬁy HNE Qﬂee @u&nmong(%r)ﬁrﬁg Eﬂn%tuyge %y fuﬁggs%méagﬁg l:hg‘lnglﬂsh

are formed by forcing to con
thesterrried Pmsa%%? fatcl wceswa |W81ﬁh jodividyab dispipipmplet of el prampde,
dftien ﬁfeﬂgi tol as handsAddts. Walldt 8 Gcdphizetthat tvebs 35k préserd @ entibbeal be

rof:ngeh Xsu@%legwlcm&g ErlerSﬁ: tbgd t\?ﬁﬂg‘% gtltuﬁods %rroé%su ? %o(r)xpnuous}fmfis(cj is

tP%Pfff@feé aythedforcammerpinly nakiag g palyperiiep of $hg preggnt ipvention. Further,

ik gaeles@dagtnséa iwlith egbettnaEId ms phxymnrdeﬁgnea 0 fhRindgrodcBifically-
{.0. formn g St ructu

exFanget% weys haBIég l}alr '(iflgef ﬁbni’sI 2&5a ang Bnrrxary %peﬁ'tlfres €. ag rtures j;lbof w5b 80, it

roma su

igbabipHey thatrﬂélv¢r°f9@qnguprpc¢s$ @n boutilipgy teforppa @W@@mmmhsu fike fibgs
u;rsafael@ hﬁatfymga{e f&lﬂ@g ERORRkaWe &I}erotﬁlgi&ls pEsacur sor web

120 eln%\év ﬁ]{é’f rfe ectllr?vnltltlo){can%e‘? rmed%nalh dro nd, make 1t
nor e c or ma B R BT R SYPUCY BrEoyBye PrRgs on
senémﬁléfeaﬁumneor@r fopyingstecsiny 35 edst cm@so@a mnbaéedevctéqrdn@@n ithy
BRI SHtrBlrd 830 pidr fo rOWindid &J%t@ Rﬂ stodlgh ﬁﬁ‘fher@hc&ﬁﬁ@ I e three-

t hrough heat.e n| r to
S R pe g e e nonmenevah Siout Sl Fp o
¥|f@Ecin®the webde eombom towelforthip@ strustufecid0, whichrotts gtontrstatieriatyy
ﬁnﬁﬁ%@ﬁum §18NElirkiin® Brubtdre BEEs Mbmorgfuﬁf&idwoﬁht,Mcr&rlﬁgh a

upp. roll 501 onto the s forming Structure
By limprsiopy! g™ Errre P@“%%’E)W?bo’tzgtsé%’“&P QuigPeed such

t hat Preoesor aebgi@mtan st exgrudefl arciehivied iowediytelprior tofbeing fod diready
&towst,&xc@ of?férgmg WRRhARS, 64 it %n %@%e& B&3a 5*8@? roflf 2 Eﬁa@n by RERY

velocit precur sor web

P! %Ego%/leme@bwwmf K& Pﬁe&%ﬁfl Fi‘é‘ i t?n@e&afu&r?f thg Brequmat web
120 b¢ ¢lgyatdh@ifieisaltyod @ften ingd phledasae dohfornw®ls td the forming structure
354 bﬂe%ﬂe%%éf pgrgc 5r%9 120 cad '%l e?etv'ét%d%{%%l}rln%rhm Cfﬂ%r steam to the

structure Once precursor we acent to
AT Benatge e et hiopehdppted npgolisppriopie gRbjectingdt e @‘P fRrpige process.
St r Ui tié frocdSQesciite® GG Of priviidor vz 120Ss &4 rna@ﬁlﬁtdnranﬁmanar

SRR AL TOREE L S0 8 o ALl

- ey \359e dorming strugture A0 dotates 2 e ersadivkisthas the taegesmmr@@gple@ty of
 thé oM srMAGHIB0ELRMHRIR riatchbs Il SRS 1Rbar vAIGRY bHPrC RS RES B0 in
aid in better three-dinensional web formation as well
as liquid renoval. As precursor web 120 passes over
vacuum chanber 520, the outwardly-exposed surface of
precursor web 120 is inpinged upon by a liquid jet

540 di scharged from high pressure liquid jet nozzle
535 between a pair of



stationary liquid baffles 525 and 530 which served to
hel p localize splashing |iquid. The effect of the
liquid jet 540 is to cause the precursor web to
conformto form ng structure 350. As precursor web

woenfossas t o forming structure 350, both t her/bspossrokioke
fibrils 225 and the prlnar¥ .apertures 71 can be

~ fornmed. As primary apertures 71 form vacuum from
~vacuum chanber 520 aids in renoving excess liquid’

fromthe web, and, in some cases aids in formng

ﬁérn%ﬁiﬁe%%cn\é\@ Qo @1% Quﬁng the Bﬂﬁ&rﬂlﬁg %%E&%U\Ku% @sipstanﬁIy stationary
precursor wWeb S passed under the influence’ of

rﬂ?"@jﬁ"°6‘?"@§’§ﬁ?‘§mf‘33&%| d jet 540, it is permanently
def oroneélpreaursoomnb A2 ddrcénhie addireing fgrrsd orics tir speaB 5hE, forming

smﬁﬁ'eeﬁy pe@ﬁrﬁ)g wglpﬁmi:squrc Iteg B%r ftMoﬁﬁy %MW?&M '\:?Vﬁlch is

Macr osc p| cal s%{ neric web 80 of
infpriog e fRrming Gy %n'ﬂ P%hfhﬁ éy orming progess desribyderzin o4p be

at@nBlisBiIaEsotnd dégkdswitllqut @cilinvgdntbets) if pinetal, ibuubvbBanibers aid in

bgt?e‘?&{e Q]%l%ns?o%al \Jeg E‘o%;ﬂlgn Q%h ll?ﬁlld Ipe%otlal %{;ﬁec{u] nﬁwal!) ?20%25@(55

pe rtures n anot
OHef YRouRH ?barnbw |5 rha owqfdlf-wp-ﬁs‘ syrfage T prEgiTspre e 44ds impingrgugen
vy A BqlidjetSae GikoNRpEl ﬁaﬁmghw@ms hﬁmklEfE:tLHoQ& S35betwBdh 4 paplo€
.aAdes.. .I1 IS U ter C
S%Ln%nlgtﬁglgmg ﬁr))aé'%elsj ?%glgd £30 %Tg ff:rve(tl tofhelP l}ﬁc%lrg ?asn-nn i qu\l/}?e”gme X}ffec?c%‘
the Ugiud et S49tistg eausethroprcerbar ol ta gontdya tf ﬁomsreg sgvoag%"so aASRIecYer
vheb Ud)rﬁorméi’d @J}mﬁ\@ tsthn@ﬁue\li@i Bdth th@llg]auaiké fikrA25k @r_[@l&lhe! p)ﬁmiar@ a;i]eﬁmes 71
ion W a Vv umca er can | . e
R R e YL G R R w0 o
réthdying lexsesd Bguid fionpthe wehoand, i tcarg@asey aifs i fermnepeeegspr web 120 to
s{n%glge 3sb. A:s p@curgr wJ:b| 196'is gashﬁh§de5ﬂ9m§ﬁt H;Mle hi g?fésﬂge llqllld
ca re-nea
RS reraraly B i Rl R e Tt e b O Rt et e
igta thess-dimegsierhl, merra¢opicallyigrpandeth pelymenie whtelftof the priesent inyension
or iy leAAbsk@ed Wit BredAte WHTGTJ, ng\raﬁ;ululjet §40ydeQFiBed as

20 t to cause C or 120
N TR L e R
aigonaliigwin (ar fluid}jets cen bg uséCb‘.p fopx theire-direenglonsioved stsdturemmUS
rﬁ’lﬁﬂple stiges. ﬁor%Qsﬁnp%oégﬁx’stsﬂﬁfd %QChtzQwﬁbxa&ﬁ an%ge pr@ctuxsonl Wb 120 to form

gener a re-heat nmeans conp rises an alr. bl ower and
%%?P@F‘“‘a%7 1jp4 firstg@geqand &Jloviag 1h5 firgh stage, @ secpng fuidFuchpe gt é’d‘ef
@ ait (optivinallytil éndination &bth OFac@um/dkhmbet) Ramif@ingetheqditiniyromicth eb

ghﬁm&ﬂnﬁl'ﬂ{l%a&H&t{gﬁﬁéisﬁﬁ%@onﬁ?ﬁa Jpetween 220 and 305

egrees centi recursor web 120 can be
novedp thmeqess&ﬁscﬁbsfl BFLG. 9 lrﬂé‘dhf‘ésaft“@ andigr drvigg meaan? A cadBout
RflacBElyé-BeaP@éand) RRUER mednfiref2fido AEAAOM dRtting WREHY HThaet glies,

4R 2004 B%8ARLCTL5R003) 0449050, 2 Pl D26l g

12801 Séé,e%sufﬂcqeﬁ teicapss Precussepweb 189 gﬂcm’or}?é%\f?gmwm@%ﬁﬁoﬁe -heat
ﬂ&ﬁﬁﬁ&l&ﬁ\yn mkmtmmxb@w& tikdicg&@rin US Pﬁiaﬁd 8,865,303 Reueds ama&o&t

% Zﬁn%Snré% Lake (r}g%t means e?s;nrlpslges H’Iz{n} bl()ev{J ev & dg A ? asDa novyle 10 glrect .
faupd) beaied gjr derethpa’uef@,ee pizoYebwatyne gmbogiment the air exiting tb9 aerglapen be
sEWREA 22 bf¥305 lieg?ees ceﬁtﬂﬁdé dnﬁﬁle Blre&ﬁééf S 120\88 bé Bov3lhrAeaR Ecross

vac chanb or the | eve

i e & s i Gt I e RPETRRSEPER RS f or m
meb 80 on the apparatus shown in FIG 9 in a cast
process w thout using any liquid jets 540. That is, by
suitably adjusting the precursor web properties,

e.g., thickness, material, tenperature, vacuum al one
i's




sufficient to forma web 80 that confornms to form ng
structure 350. In a cast process precursor web 120 is
extruded directly onto the surface of form ng
structure 350 such that web 80 formation can occur
weRrMdPs8#@ cool i ng of precursor web 120. | nPgEURNEI041009
therefore, one fluid (e.qg. L. water or air) or nore than
one fluid (e.g., water, % - can be directed to
I mpi nge on, and do energetlc wor k on, precursor. web
120 in one or nore stages. It is believed that, for

nﬁ?ﬁﬁﬁ}]ﬁm&t%?mﬂr}% wa&asdmaa-swh&%Qe-heasnesln@epﬁaeamemfe@ 7]
recursor we roaches |t$ el tlg ‘i?'g? i t

-drfing Eeans 390/24p “Q%Weﬁf%ﬁe‘%‘twlgﬁﬁ‘é}f"dﬂfdﬁsﬂ‘ﬁ Erermpls i dnaiie

medn® bir futthefusniA@nsof  f or mi ng structure 350. However,

for \ngt[om ﬂggé H;ﬁlﬁ& %ﬂﬂﬁw il %aleberd tﬂa %ﬁﬁmg ge §xlegu?sgll Wwept O .

have rel atl Strain rate relatively rald
Popgstegthe, vaciig d’f"?i’rtmlieo‘remﬂﬁ@mﬁ BIPFUISPT Wed is adjapsn waemrntch%@ef
afliRss ISISabnhBr tll@le'haaM’GIad’uerhﬂTe.l, pattlalprésaire, & isrpaistblelt@fons wewsd o the

alfpﬁxp {uughown ur a ocg t¥ﬁcésﬂmﬁoutﬁ1¥}% %ﬁzglfd dgt‘g 546‘ rI"gat Qrbg%g? oy

nper a at first
a@:eé@mtbe mcargesveb Praprrtise ead]hlseteedmatmb fsEReTRire vgcuum alone is

sEIRRAN ifdHg a Wab 80 8at déﬁﬁirﬂns 113 E&Eﬁm@ MREuBSC n £asthprocess precursor

n he mper at.ur f .t
SR oot BB AL 5P B e
cmapmuoprhatorcocblmkefphcmquwsb 1295 i ndependent | y. For makl ng
V\Ebsln%éﬁe;aﬁhllex%fofeo bndfR® (@8, Vatdr @rﬂﬁrh&@ﬂord taanamdmﬁdxe@abite air)

rbent .article, ur.sor
R SRR I b bt BT BT Fork ot BrRFaRES 120 Besfer ™o
stages I Ibia elieved that, &ir theimoplkstieprscursoresbs 0,0k thp tegpereturo pf thie b s

pleisor Qébgappr&[cﬁ‘e%%yﬁﬁnﬂg'pqw mex%%asﬁﬁ&reic&s%u@ﬁ th¥ tovﬁﬁﬁﬁ/er
at ate t{}_at ure out 15-95 élgr ees

pepraspns PO S PEATHE PP TS i eI ORer o ot
déspa0e tp Bave relativedly aghwartin ratef indvelatiaglerapid ruptyes, amd fig éoroing baiydise
ﬁgagls lt ﬁstn%gc?de:(u%blg @l hlaw}glatwg? fow@rﬁytta?es 48 n@RQM;e ﬁgco{dinrgﬁ}rﬁ a

? | ons) per m nut eﬁp Cr0ss- dc/

HH9-PiR8E [BiRE Predsys ﬂme(ﬂ&ef%“ﬁ% )theé’f‘l"\}ﬁ“@tq‘f‘dc?f pHR tfr‘eeltﬁﬁ%ef
cavetid adjed indtdeadentyadpendig betiodvetll time oler ghiclpradsigpingment gad d
aJn(?ttae éx%%taﬁfr@gf tﬂe%‘e%urso@@eﬂjl'zﬁ Blfociﬁl%gth%&\‘%)mtures ) laﬁﬁrﬁ%ﬂ 'aé’f)eéfve b

resent 1 nvention can be dried while stil
réﬂ‘? hf‘lblr‘l?ﬁﬁﬁ’@ls B5rinfepni@tizs0. For  exanple, as shown in
FI G F& makiod yebe buiiteblavebus843 atapshedrén dHispesable shsortidni drileSgredutsor

Cfg 1500 EII[TEGQ.% I?Blétt gtd‘iﬁ?rom:ig’o% 10%&&'& éot Jﬂgut Il&f rjmyrg&%to thickness.

means 0 can be an means
muchmcmw@esm &igh peswre@mbstﬁeﬂm Boigally yate ﬁfyfvwﬁﬁm pm
aYéult V3- %gleg}ée% C| dpetaied & alpfeiiite Rthe/ e babbv? D®), psig ttCdBou $200 psig
aa&‘ a wa%en tﬂoTj] ra?ﬁ']m gmr F nt,gdf ab%gtq\é ?ﬁ}s (4}/ %allcgls{}%lr xgghte i &L%ﬁéﬂpéri(m

aaklpn@@ﬁerlwte peaZSd%WSﬁ@achne élireefm%@@ peets! %’é) ?ft“il‘lﬂ? of e pregien
\agslheat ed air, ultrasoni c waves, and t he i ke. A
iSL&i(ZjI g]ﬁpr 5515 %gcﬁt? 18;1" pées%tge liqulgi]e? DIE ors]atrs eas dlsc%sesgi agove
Hoymericrveb 89 efrthefpiBent Drapliongamialried WBU8 stifkan fiyming esicyrdeh. t kyr
esi;ap\reeas shc%'x' udp@f , fpa {mORWEBY daff b ¥ErBet A0whi Rl dnTorihing a@uﬂm
31 nmber 5 | es 57% and. 580 cg{gosbe ut i I zed '

) to

b ange e ?ﬁ’%ﬁ d‘éﬂ%‘“ﬂ“& 0 Drying gpeany aeap BBV AR P d oes
not enter vacuum chanber 555. Baffles 570 and 580 can
al so serve to

aid

U’l



| ocal i ze and direct heat or heated air used for
drying. Using a heated drying nmedi um 600 has an
addi tional benefit for making webs 80 of the present
invention. Prior art macroscopically-expanded,
woheoe/essalitnensi onal pol yneric webs, such aBctbsoose®oo
- .disclosed in the af orenentj,oned Curro "643, are dried
in a separate process aft being renoved formtheir
respective formng structures. These webs are
typically wound onto a roll for storage until needed

ret'ng{/mé/\@;hnpl £@f§]§ﬁld§1 Hor? f:olﬁ'beﬁp Qe l%luﬁl a@falida hE:S dryf‘ng lconvective

exa [ em ass |a t ed rt webs is
dpg u sefglﬂ»d%shget’ww@ awlnéeaﬁh%ﬂiﬂuh%%@ﬂ 14739 and
midiah 609@an beWiilizad sitch leieatgl axouiwegonywayéserod the lik¢. A gationary
vl GYGE 343%1 genale@a dia m @fymmoﬁgm S0SVRhS can

experi ence second ary i zatl on qQver tine ch
formigg frum S19: Dtr!ﬁ@ RS 53?)%?@ ae "\%’EFH&P deiyeliquid off of pqlymegip eb ‘i"t
arhﬂﬁto beam dhahbeesss hpifflda\57( ind S§0 camirasilided & locally contain any liquid

tlia (ﬁe eem%lr qgndﬂsn{ogsrh%l enE%P%XJEﬁ{ ﬁnb\é’?gg ?%ﬁl'lesgﬂping gid é&&aﬁoﬁgﬁé to

erat ur es or a sufficient tinme,
l%ﬁge?ﬂdé’d“b*@#ﬁf@%‘iw@é?fwg reduced or prevent ed

al t og@tglméaxed ldfyu@e{aeiﬁralsoo Hﬁ@éﬂ@\iﬁﬁqnallbﬁneﬁ&oﬂhszfdgG\JdlbstSO bhthe

fe t {
pr&sen! 1{1vcntto ef’nrOé acroscioglce%ll?' gp Jég tl{r rlPesnlsmneal ?a cgclr; vgl‘ebgrﬁc%a

apth¢ webs dipcfosegddibthe eforers@b?reé Cerep ﬁ‘b"ﬁ qmﬁreé fnj W@ataéefmﬁsaﬁﬁ keing
r%nnﬁedvi@rbl theftéd cttl\? f&rﬂiﬁx@ sthld@ret. NIHRR \@bs@lﬁlﬁﬂﬁﬁoﬁﬁ b€ 1N Br
or ne e form ur e o r J.Sorea
SPRET B re B Rt Pt i oy REPRNH ng
agbaiatitwith eriqo o v ébd Egheomprepsip semamhatppwémgwgndymef jiaraghy
Vﬂﬁl&ff‘b&ﬁé HaGhdBY %@&?fﬁ' 1@[9:11&“{3& Jﬂat%&f&xﬁénﬁ%i ﬁély@ﬂhﬂthe webs can
anneal i ures to
BT R BB P TR TR PRt PERRP PRl
thearrely. Itlias beval fomuyl ttmbst firet ariepfmg Gireeelinyensigpal polymepovapsier  used
sﬁ{‘ghﬂgrﬁ%mttpél%l@@éﬁpﬁmrésh& a sWfBblent BHL, thisd BseBRH &fr@l‘essufn@& is
lefinic dryi ng/annedléé_@%f‘te eraturebo
rwéf%@ﬁeveﬁf&&{mgsfbﬂ segrnd R ¢ TURIPE AT AAFERE
qmbq;am tempembes 86 tphsskyvelyfagithrsiracnge. (Tbat is, if a prior art web is
s éé{:{eﬁ] d’lﬁl?ﬁﬁ)@ hﬁglnn%st g @fetpttendg Q)QOSQ {hgﬁ@e%%uﬁekm&ﬁﬁh'uéaﬁe formed

nmove rom-t formng structure 350 about rolle

a8 5 FoFDE PR FaB A TERROt BAERAS AR oot wiis Bl fpe fogrne
sfutnsEforedat a Smifieen proeessing perefitby parsitting pfooessihgithsstffiviedtly high
ag%éﬁn %Pgé&ﬁrgﬂ% gxn B3 bkt Qrpil S fh@ st E{ng &%ga ﬁJaEﬁ%Lle%e

W th respect necessar
terenerafErkY i npdepiaping pn tberfénemf é‘é”éﬁt‘h"lpﬁ%ﬁt“Fe&ﬁ“d %@clﬂsisr?f %@
vﬁeb,r BUE; fnlgerRral, Sor FAYORfinIBSbs] £drifig/Mbealiny taSpetufet BétAen about 50-
reen Ig% 10 shows a portion of a form ng WO
B ARG BT US2003/ 041009 23 structure of the
pr es afier pplsmpeis e B RSes thedryieg (of dyingraneshing} staap of the ogess Tean

te egméaqm&ttﬂeq&hwg @tm%&& 356 130:tb11e5618 afd itlherkdfibdrewdund Grifed Ng
ertu JhO defined by formng structure

ructure a
fﬁ?ﬂ&m%?]sﬁaé‘& forﬁlée m§ ar s 910. Formng structure
aper Pupraing BhGtursef Hi prefehtiivdntioomaiag fominaructiye dfaefpred to
NeicTelat TNt Ffdwf@e%sarytfwak;@awaﬁamesﬁsemﬁmm ﬁémﬁdgr e
first, surface 90 he. %& lggl} i rst face
STHIY° i RPFBr R ?taFﬁEE"(‘ﬁ‘F °§f’é‘boF °f”588°r%
pl ane of the second surface 1060. Form ng structure

sidewal | portions 830 extend generally between the
form ng structure



first surface 900 and form ng structure second surface
850. Protrusions 2200 extend from form ng structure
first surface 900 to formgenerally col umar,
pillar-like forms. A conparison of FIG 10 with FIG 3
wolromssabie gener al correspondence of form agrushésuwaions e
350 with polyneric web 80 the present invention.
That is, the three-di nensi protrusions 2250 and
depressions (e.g., apertures 710) of form ng structure
350 have a one-to-one correspondence to the hair-1ike

tr?claﬁé @m pfeeRt lemtg,ﬁ Bsmgraﬁna@pe%pgaaceeﬁew? Tne HEIREELINES36

neric one-t one correspondence is
eﬁ‘é‘&‘@ég raywtoéfow SEYGUET APertUEes 714 golined BY fRfHiEs S¥FYEL ure 350
iftert@hdttinatenibBe Y Bérflnk stelic2RBINDRS710 perinh @uip odrymiiRichtibn\We b

8
B0y AR B, 4Dl NSk Do B SR e
ftfﬁ @lrfg'eecla 4 fprrpipgEruchgpsepqnd syyace %561nylr?e’%ap?:°fwéﬁe°8@ SHEE
1060. Fognitgd¥@uBdRdeas] folRdnsH36 b:dda @enbx@llWhEﬁBenttﬁhﬁ'orﬂﬁxfgﬁ&udﬁfre

rf ac 1020 d.the p e. e.s
tIlsmE rLF’Iaa%ee ﬁﬂ%g {0 rc e ﬁeco a‘{ls‘rlrtﬁac? gsroe Lrﬁ@ﬁmsﬁ%wemngﬁ ecause
foriméng g frestusgferet surfaqe 909 @rforp\cspwﬁév potunpetypiky likepfermshown i n

FI G ARompaBisdd@t FIGEREAEH SIS, 3@&%@@&e@&w@bonmwdfmg of
cture b%ﬁogtht he thic n

o TP R el S on e BEwia T RE Tt e Gefinensipnat ¢
meirufions 823DR2ddepmgiotsHes. pirertices 310) piffermtg@meilr@éﬂ haye eorkO&GOne -

&ﬂes{a&xﬁéﬁb@@ e hhikde WhQs %Qnd drinfery a}&nde§7lare§ﬁé£tﬁr§l§ lof polymeric
enl ar arti al aﬁﬁ ect ive view of

t (m
e lc r°%e 'g’gﬁe CHG S peeessary g e S @ﬂ%a{?rg@g\ﬂ?@ e 3R
dstermihea rthe wyegall dpfiengiank yﬁtﬁgokymwmb;v@@ﬂ pfithefpke@nt ilyention. However,
tEJ Rgt{nb’esde%& ;g-a%g Qf theidt sxpﬁceqﬁfj &d?lﬁnef@ thlg Qegochd %ﬁ&r iOb %fjthe

owto extend fromfirst sur

ace 900 St a
eobEE VRED S F e FHE =T O B BT P atp T MRS 102
4b the plagtof the baoore s2BE0106(EuT fduaing starctae Bfh tThis 5 beqraa shgdigtince -
ﬁx‘ @d;rga?nan@ lw@wm AMRWhtHEE. STRASWeSHachi B8R thd de@bi tﬁa&és@s;fe

ween adj acent protrusions to distal end
forming stregtss 3 NP ighiekor beiog iheparpgrdioplafisiancebeiypensly Hlﬁni‘: ?fd'?Fs
ﬁr&tbﬁfﬂ:e 12043 theiplagavf tha Bedortianfabe1 08¢ of f@aBik stalotet3SH 6
m cr S 1 %%g“%erqmg'?éﬁoﬂag%@emﬁéﬁ% v?e%f 91@ foﬂﬁlgé s%@g‘cﬁre m%wn

152 mecr abou can | east
ig ¥ 0, 2trompaEgs il the sipdtvicn. oéa@yweﬁeﬁab 804 RiG A r?rqs@swnaﬁzso
taB B8Shada Bjahiétho'ﬂsaesd”ﬁbﬁfb@laﬁ u{ @badirorfiletkbrfacé 90 Yo a distal end 2260.

I U. \/
Es s?x 1]‘3 th% %%—thfr efﬁ%ge%%gal\ev o?{: G %rtogl[swg&ZF]dAQn ﬁah'c g % gh@hp
@Paatﬁ@tf@m a rmelrnuwewplmﬁrz fosgshice freos Suksuriace %ﬁ%etwgm Gfigsent

ﬁ@tﬂrsi@ﬁ(d tb Hicthliensd266 tP'i‘d&ﬁiléhrIﬁ@thxfp R Y2 laf 16hSti 2646 502iB@ps (about 0.002
net er

glcéhél fmd can lfe ap lc:asfS abgn:f‘ Pt quS mckgr a? %éa? ?e%s_et alﬁ)gtl 1 5% ¢

I mensi on O ru3|on
injsrons (2boye0.096 k) Asil on e 269 1b0t258 Fiswgns (eppuF) €50 inc)pand can be

Bﬁéa;t hbad R mqiar@mso%fo oti@ ufe@n pgﬁuﬁmpﬁso Bl nv%ggégag 3}”8’?%9 Wra
i nc east abou
L N &“%%e ey nthr Ty
wingylgndecal adoguts of pro@BionsR2H0, diametek dpdmepmred bs theavsgeanoyt
;cgtyonal mnﬁﬁ%%f r@@QUﬁs ap‘/z QQ%CIEI’R SD ))f ﬂlCTMSIOIIS Qfsoe@%bwn m FIG.

rQtrusion 22 protrusyon aspect ratio,
FE P lendipriss Gmb P meiPGR ) GG sl s e
aspect ratio hp/dp of at least 1, and as high as 3 or
nore. The aspect ratio can be at |east about 5 and can
be about 6. In one enbodi nent, protrusions had a
substantially uniformdi aneter of about 66 m crons
over a hei ght



of about 105 mcrons, for an aspect ratio of about
1.6. The protrusions 2250 can have a center-to- center
spaci ng Cp between two adjacent protrusions 2250 of
bet ween about 100 microns (about 0.004 inch) to about
waa@4msseaions (about 0.010 inch). |n one enbodismenivstée
center-to-center spacing s 179 mcrons. |In general,
it is believed that the act'ual distance between two
adj acent protrusions 2250 (i.e., a "side-to-side"
di mension) should be greater than twi ce the thickness
66 ﬁpgions, BId%Me%QJut Mcr&%QabBQ OQWh? ROGHIbA }%asgﬁat)ﬁrlﬁt ion

recur sor tween a %acent pr ot rus i-0 fS
g (2D %‘Erﬁ@P)alTh“Sb%’E:“&ﬂ’sPé“‘Pﬁ%F 234 aErTHiEn giReet 950 - GPmedEn
hp/ﬂﬁtlcm wddakbrmpied t Frotfibion 225056h haes/an ugpedf ratia hp/dpafet leayel, and as

h.\ﬁglas W R, sl%&r an%'ﬁ‘tjléaLtXbo‘&fs Blﬁ%rbg%oq{hs Rar0 can

ermne eermnlng FO rusi on average
equirmwamalomba esupgaRiadly am@madlpfﬁf‘é%r PRSP RO ’&\F@P%@érahe’ght
of @Yt MBthiddi fof didEpect AfBBBIEbEN B5. Thelptortkiine 215D BtaReentedfo-

cen?er %pac1%e l{egn%grrut(wg adg Q:Qnt grlﬁhiﬁ%m 23?0 otfbgtcvee}ﬁ%&%t ﬂ)g microns gabout

I ONs, an average protrusio
O@DAaln@D torabayh250 micrena (rbeyé0- Atinsh)nilmend eppdimeniihe penifritg-gentsy
sﬁfnﬁé ﬁé&ﬁV@lﬂﬁmn@ 29 EenerSIUECIBbelBRRY thhiikkeacid) dis@hidd Bétween two adjacent
e e
precgso0w 0|30 toaan@reraéetqaattee@fodaanw quc;elws wetgl20 befyiesp ediagend,  an
p@y[gsr@g@zsaspect ratio of t he pr otrusi ons 2250, ARpa,.gQ

for a eterm ned | on_of ructure
350 E‘&ﬁ“e gbg’i‘BF 43 §°é“6 &L e ‘P@Bg‘ii‘gpm‘ﬁ‘ﬁ‘%‘gﬁ%@@ﬁs 1ons
abqpage heghtl m.e of a ghradity of snomtrs@nmsﬂ)can andetpemingddy deierminng a -

p%%&fn% arfli tut;lh@pm... SRS Ivbﬁ%trﬁaﬁﬁﬁmfaﬁbhtude
ormn structur osed. nore full

ADet BEF PRSP 008 e SRR G oot VBV BE PoS e
da@pGons,sin @@regt Epifusion digheeter dpg e baideterminedhfor @pigrhlifyyof protrusions
2340 lSth%ﬁhtud%%mﬁmy\@mEr@loﬂl fFeasidréments@fn lﬁ)ﬁmy%ny h&iRd known

di anmeter, or |arges teral cross- %lonal .
e‘ﬁﬁ

ifytheh &ich 75 bya?m%%fl?eagﬁw TRN§ORY Jndy FAPRCHERE fir st
Bxereﬁ)a;m a@pdde sepebt mtieelthe pyotrusiboc 2250, 3\Rp..¢ for dprelet@imingd gortion of |

ngI&Lcﬁuéisg Ua%tbggﬁ%reksgd Q%Lv@md ’ﬁn@dﬁ@nsﬁﬁs‘iﬁﬁﬁ@&ﬂf& 0

ensur meric be readily
PSRy Eens 3250 wmﬁefrﬂéecf%ﬁtm@edsbﬁe%t the 1%“85@“”["—‘6?‘1?? f?gmakmg
formidgGiricbute 336,Qs GiatosddanorEruliy vebwany material that can be

formpd o8 ﬁ’n%nt’ﬁt(% am%'t§r pr%?us%ﬁsSBSb§¥Anﬁglt bRDEE SRR ar y

di mensi ons resent |1 nventilon,
ipfirqseinesdmpHEd. yAs showa FéG dedpr eb%"éi&‘“e@é dipmes e eragyt @t%ﬁg%s
seee@m 4iRBGRE, obymmfoﬁs MN§P iS4 hakErinkik ﬁbaﬁfﬁﬂ surhgn0M arddersdily e

({ég'ease{s lflo 1s(t)al tel?dfakﬂe ’s st%@t?ne is b511 T nec ia.g}' tg gn%&rQRLtXheat 30

ITor e era | east about
memfé 89 eaafbe reacblyyewedlf@mlze f@x‘s’éﬂwmfw%o MPa, and

nor Ieagfzrﬁf %?%%g%sghﬂzbgﬁi% oPdaQ tHateN WD BIEBEG1b have protrusions
PG Do ey e B Lo AP e i PR S eflondth
$uBla ovap pecesyIrredeeitadrngeseperiensent byfbroung sth@tup339, hﬁﬁtﬁrt@Sﬂe
@Jﬁ&?&f@bﬂea}ét Bbut s /B! o@@?&f&ablysat ME;@abo@t’ldM@a,&ﬁdi@ﬁr&erﬂy at least

r eak east about 1% (gwg dzil }/ al% eqst out
3ot SMPRmere é‘F&PBIESIaS)e {209ut 10200, B, pndyrprzs protprably, it Teget &
found that relatively tall, high aspect ratio
protrusions formbetter webs as the nodul us of the




material of the form ng structure increases, as |ong
as it has sufficient strain at break (i.e., not too
brittle) so as not to break. For nodulus and yield
strength data, values can be determ ned by testing
waccansielg t o known net hods, and can be t estedsadsioaiony .
standard TAPPI conditions ?st a strain rate of

100% m nute. Di mensional stability with respect to

t hermal expansion is necessary only for commerci al
processes as described with respect to FIG 9, because

4§§%¢$9gﬁd Q:Feﬁ%%ﬁat B&P&Mt'z@ﬂﬁ &J?@préfam meast mwmyneore

rum 518 I nterface can nprom s
PESERERDY S IAstAgOw €9 MR o PseéeoabWé&’ﬁaawa@%%MBb Rt atﬁﬁ?‘@f
at IB@tabbud €% f padfErkgat Cbadtl Bhott 58, mére prefaablg ht Igstabes 8190 gt @§ been

!i %mtl rgléngely\ﬁﬁ %Jo%h%a{)e(t,t Ipa%o P&)&ESH&I forn] befd? (v]et%rAs g &ﬁ gﬂﬁé

requlirene nt V\BV er,
r@@w@f e Rrmingjryeture nergasest asjloge ?ﬁé@é%%l&icvmt%% attbf?ék § o 1Py
bEitte) 46 hd HoCto BRaN IFdEmihludand Rield Streakth Sdtd, Vahleh €anfoo detdrhifed by

s&%a%c%%mlggo lgng & rtg gﬁ;" ! e I‘ apges‘?ed atF; éé?dSLSAP%?éEHBE Y &gtram

ec process condi tions i ng
rethef 10@0/ménpist ur e of theflwdjet e.g., liquid jet .
540, Dﬂﬁbﬂsi&nﬁl@tabiﬁ% &Tslbél’:t&o @émhIRkThIG is &E&M@tddryeoﬁéﬁnemal

whi ch n. hated' gener

RS B SRR B RSt B PAP o some Bro NS Bbane hborm

strindturg35P/forming druini$1§iatsdact emn bdscospws’asbd létha fruoing et 350

' E)Jnhs%lr &ﬁtr:(cls nﬁ)re tth'tﬁe'f&mhl@Mglﬁ For Bafth ﬁéﬁ&ﬁﬁﬁg of %)olyrﬁbt'lc webs
gut n 0 m AL 1 Watter te t ?Iﬁu var, Ecommermal

o 2 gssr denten Aroge saly Bt SR, Apbes: Bt
Elecydses dr/isamrepesatyitmgthaformib evrpawrabamade cfamalyeal 250bld bgthees C
Iggceisﬁgc‘ t%m Jn{gure Q&é@? rI—Q(l)cess M&@c&% rahgeg B‘@ 5@&*&5 %pr&.@ﬂ c&h@ltlons

ari ed rou hout a w de 86 andglll {/\Q
‘5%‘?%%:5‘1%“6“1"*%“6 oge Bd s 1d‘r‘“é‘ &R0 3 E‘ﬁfeF‘B?fa““ﬁB NTEE,
dgth@urt ﬁﬁpﬂn@tcwte heaedgfecexaante. egevanli foxhotyolefirddceebs, including

191%%5895 &uﬁ&%@ﬁlﬁ;@ fo@tlseqp&ébml' dl{pggaﬁ§ a@&%pgﬁ% (1Qn ﬁlﬁ'rls Ithg a
t hi ckness, line speed gﬁ

BiFG ﬁ‘?°“t 1|8r18? w&&ﬂarfswaﬁ%mpﬁwe ?F&a‘ae?ndf
deglremm:gn et usedC Thir @@yingdnfkalinghatemperaturt ban bk @F0ndegreps Stor lsm;t Lur e

%TH x{[?p fs@&m?ﬁ%ﬁr@{) e%ﬁéﬁ tﬁ&&ﬁb‘a Wiffe rar%e taxnﬁ[lll Wkerﬂﬁrﬁgl‘fhl&g:

|ngu mat eri al For exanp
Vebr8ofibe neespny B‘P’H‘rﬁéﬂ mewaw FFIPETRIIFe FABERS PG VATIEH tc?tnr%| y
Soatietic BebaB0 @t dpfirdd] kdikS depasiing 35 HiniRitknkys, A G@e, layd line gatd.

S el e cixg gp gferre% n}ﬂgo%lmea{ %rn@u m%ﬁs ﬁ}sﬂ are r'[la%p m a@)}lwuhclgﬁml%%ﬂc (=

at I n se O
$ﬁog ﬁhaéﬁéhegfm@m@se igmedy aSa%l mt@raé?éﬁtrch @@Ff ¥ FF&Ptjég material
&aﬁ' Biufdﬁ§ uft Edeal. For dxasse, &mﬁ@éhﬂct&% 35“ h@gnglfle sued relatlvelg)/

45

¢-r

I
ﬁ‘é 1 éfﬁx[e pro s1on6é#b %a?n bg Srhtgc% bB poc}.l sci?ec&‘ ve remob? oi‘m%g]n%fj f(li%p as by

phemtcadushlwslechawat@chalﬁ Oahsp?év@tmgrbatu?e@f bigh-gnexgy squgegsssuch as
Wi aILschak}@ ifadhir? fh@f)by[aswgeory it is believed that

d etching st P?E [ t al
e sul AR o B et PO P areprath g P, B°
badievril teche sitly eapdbierof maffing fnerugione baving an sspestiaficond 1 oblgss- Withopts
MQ@%@QA /bQ é&ﬁl@l is PG ddRRPRRY eQﬂl&Q@e%l 13 BmalCXReRinadstdph Aky Behe

resultln protrusion ever |y unde

s i s 108 Seck n oGfg SBREnr of e leytt e Pet £
known by the inventors of the present invention how
one mght acid etch steel as taught in Ahr 045 to

formthe generally cylindrical protrusions 2250 of the
present



i nvention having the requisite aspect ratio. Likew se,
form ng protrusions on steel by electroplating is
believed to result in "nushroont shaped protrusions.
In both instances, i.e., acid etching and

wel2eatostapl at i ng, the mushroom shape is expecteskoobnaiohd
the nature of the material ,.renoval /deposition.
Mat erial woul d not be rennvgd/deposited only in a
general aligned, e.g., vertical manner. Therefore, it
is currently known to nmake netal form ng structures

e%%}tﬁ/fmhtyheb%ulu%uggwxﬂ) etid béjs@l'erlg IR CINe T Tela TR Yot shaped

asers ortion o rot pe form ng
P&? clttine’ "@ﬂmagn E*t[l%wéimaﬁ@e awtﬁr@f BEPRDP Beht acid
eRA5@el antaghbt it Yxhrdl 045 dnfoenthe genekllykepiMdfivabmesisions22 306 thia predant
1EJe£§n h;v%gm(;eq}%te aE[Jeg’r'gtl% L&e»@sepﬁwr&nlg P eelw a

formng structure 35 14 1's a furt

TR, aa% QAR Ut Br ’i’ﬁ‘ﬁq’@mgt %henff BFPE“SHFS 3 egh ipsgncopg e, acd
esdhidgmndi efectbeplating]tBe mash®bore eapd iDexpecred ded t6 the hitire ofifSmaaian

éﬂwaﬁcﬁfgggoﬁ %é’i}é?lal dRbRE df%iegeo%% lﬂ%@%%&[ﬁﬁl ahgned e.

protrusions avi nlg or mgrig
it getee T@SE@%HHWP“F‘H yrkms to make mgjgkfforming fgyctures 350 only by
BeaerRas tabdischatdlinagEine (EDNNyor Sibed. | ar | y shaped to t hose

h
e T L

138p BYerepentosl ERMERsechs fstshowain FISSeld atrblda lliéfe13o$ a mhh@rmcrograph
geeiiing ktfudthre GSULSE FIG. 1 iSa Rfthdd alidigel h@wfmarfmnnlg stlcfukGF BIGE

I%SR FLPI ! P&& 1? .a stefﬁ lR)'\/Irxmng Etlgu%tgrse %s b%gntjs l?“ec?e]d'tE ag tEB@ﬁq;?cgsé éo form
19‘99'41 @fotrﬁseﬂﬂﬁﬂﬁ@havslg Fh@telteatiSéZWn {Tey @mmsescuqnng-’»ﬁﬁsm isF193.03
dn§ wtﬁk xepfeghﬁmmotgenuﬁnmnﬂamy 6Haped tdth&O sho@ inGEE. 30 ﬁoﬁgv@:nas chh

bb: seen mlﬁgG%g 1 tttée a?tnéc re1 I‘ ! C?A&%?c?r%%%tlgpn %?ggor a%sgrﬁent
ar@éeabetcausmfﬁhempkd corg@qmtm both fhe kg S@ctpre 330 rriedto for BAM

frét8ss ERMnEDR phﬁés@%e@rgp%aﬁﬁﬁjy 4 datIbM skoh, fir@fsdicrab08 bt Biming

fromthe respective formn structure |nterconnect|ng

FrTHE PE T BRBEARes PHEP 86718 Profponc Biffre Alsoxts £3p be seen in
HGcBedss fothe goonmttisalicpotmain$ of elpsocess pERIM, garhs betwieo pohras@hs2250

daﬁ] regllts P&%Mpﬁ gap ! 9&519 H@ﬁ [H res%ftéd' fﬁ)ln% Eﬂl\lﬂ Gnré &Hn@oﬂ&ted slightly
struct re shown in FIG 13 not be acce

f @ fromithe respective fqrming ftﬁ‘ﬁ‘Preé‘E}?’f°&’Eﬁ°S‘Fgé‘ﬁ§‘B€ﬂ ]ﬁls]EPtWF‘u5| ons
Titsford) ﬁmqngwtchey suegsstul p:dduamneembs aitatdsfociapshdea if dispoeigle.
a-EEb‘?bean%H ‘dx%'fc%ﬁg ?t?u@rqregﬁow&"fl: Oﬁ%ag ot BL £cU%%a.Ulre eH&JJL%‘m

have an avera about
%ﬁa{:‘ih%s ﬁlgta‘tlb shaped profysieps 2259, baviag thﬁ\‘Fé\“’é‘F@ éspeﬁt ﬁ-ﬁ‘mc@r beé?mgpo 6hf
Etausion 2250 ofithe tokmid HdPructire EHoRA m(]?@G Q08 4ave alSlahge HAightibp),J 1@ abdut

. f f . ab ol o
2”}% %c?(glg gOQ? (F))?lgr#) na.é@etsnlca?eer%q ed Qr of gno& dl;_xrfcglajlgoiélog i 6‘0%?{0%04 a
ipthy definingan avareer aeget rﬁ@eﬁAﬁvaa@é@s@é Th (Nogrtiat 8 fgping screen

SbWiEs FIGSUB 408 &Cik & FrBtotypd, arld hasHREnpratERADS DV dn®oth Gitd¥) In
er method of making

ans..on, on
&acg%ﬁ Rlofl oY PeTor e ?%Grogus)'qb“é%neonﬁﬂé Dr ial susceptible to
| aserln mmﬁm rfigtizod of making forning etructurs 380 e bidse magerinbsugasptibiedq lpser

&R RN AR bidtled’ ttesa‘le@ﬁmyﬂéne&vé R R fermptbuadishs 2150hH NY

truc ure a u ible to | aser

it riats Rl By siertPieeo FitF BFPSmaBe IR Rt
PCTI US2003/ 041009 27 can be selectively renmoved by
| aser light in a controlled manner, recogni zing that

the wavelength of |light used in the |aser process, as
well as the power |evel, may need to be matched to the




material (or vice-versa) for optimumresults.
Currently known materials susceptible to | aser
“nmodi fication include thernoplastics such as
pol ypr opyl ene, acetal resins such as DELRIN(r) from
WDP468461W | m ngt on DE, USA, thernpsets suelr/as2003/041009
crosslinked pol yesters, or,epoxies, or even netals
such as alum num or stainless steel. In one enbodi nent
a formng structure can be | aser machined in a
conti nuous process. For exanple, a polyneric materia

cahlbe EvewaﬁveQEéﬂEﬂvMHy)las&aagm hﬁ daﬁﬁb‘ﬂbdiﬁﬂnér r}ecagxﬁzﬁlgl t!ih@ihb %Jelength

t t di nal
on O B R RSt 2ol 2 et e RE e Ped e "
matgitiad for viseivefsafer cptirguni yesvdis. Gurerthydeovahafiateniplmgpscgptibleitelasres s

m@fhfut.ah& 19@@@ thidido Eét@sl such'%s 5@9{:&@%@ Acé§l$¥sm§ Qi &%E‘iﬁﬁ\l@ Bén
| rected genera ¥hcort ogonal "to'the outer surface.

&5 B %‘B’EFFS é‘éFP?i i OF Gpprisy, oF even
mdtatsamhaxxmtqmamairlstahlesssxedl he central |ongitudinal axis of
the R3REenfiBlifnt Mormidd Erudih LA ‘ﬂé ia&‘e%aéﬂﬂéﬁn @%Bﬁ{oh@droc;c‘s@n

be rotated about the central %I tudi nal axi s
Fpnexamples apobansric Rateriheh 8y PgLR%@ calt EH‘@%‘dedt“}‘l"e"yB‘EFFéﬁ] form as a
basel mbtatb ho fng b Batrd) fagitutindl exis, at ot surfaceDand as @hee eirfaek, the outer

lﬁ'ﬂ%é Jng [ARer QIIrfagerh%T Qx?g%%%l&&g? be tﬁel baéer}na?enalp tn?]o%gagle‘iagé?gource can

I nes aP rotrusi ons. rotrusi on
be dirrepbecpsialy gengrnal tP fpe e‘ei?rawﬁafi« Tap E‘°Veb‘?1‘f lpsgy sovrwén be moveable
Md)ﬂé&tidﬁ padNel t@BS El-maaﬁmghusxﬁdl @:se@f tﬂwﬁse imAteridRy TH¥RYlinGkal Hase

ma%ﬁ I‘ Olr’lort Cfe% agou{ t%le ce lfon%ltu(!i]mal f.h I rr]gclur ax| n%sf ort he
rical base e cy rlca

équ ogfer sugstce plethe ba!erwteniﬂéq ampypaelepind eertions of the bage matenal ina
pmmsat aumn@ragmkaa@arprsmmeﬁe Bich pfo&mm&ezmsaerm&@e&&u}z eftrShicid

pErlrlgl?l'g(F Pgﬁﬂpsmgsa{zgo a 1snp)seg‘i:e ein. O% artm!w(l)nng % las(e:rys?urcc aral‘l-:e"l-llo tl%as e

tel redetermne T ern®o I'ons can . be
Iqngitugingl axipo mxwu@e@nw@@e% cséinﬁwléﬂsemtew mtatescse of
1atiF € f&Mmert, ﬁ} r&ﬁifoh Snddash RQLOEE ERBE %gtm&fzed s%ﬁﬁﬁat o8 bed
nt .o . rmng.structur.e esent
oFRJR PEB o predey Gur st el S5 probph o hut
feropd in a pontifiugnsmireseps similay it ‘hreadgS0a scgfv. t he present

I NVeRid s a o micRy; m13§$rfe!éﬁédléﬁ1€§hl§b§pof§ R bthhctie S50 of

15 and 16 ar st ol.yner | ayer
R, TR0 R B IR 2 T P fEF L ENEae
ofithe prgeemtanvartioy. The fmﬂmgﬁrewapwnaﬂ?mw}ﬁl bl 1frare enade by first
f&ﬁxﬁ%&%l}rﬂer‘ia@é&x%&ﬁorﬁx@&ﬁ&ﬁn @kae@é‘?cfny 71%9\%&% Gowd are bdd

resent. i nventi on. epr essi ons 7%0 can
R T SPU RS R SpodERTh gty 71 in web 80 of
tisbapas@s mventis. The depressiding | pah Yerformdd afpmaaxartpdey bynigser etching the

dgﬁgglgxﬁ%lrs‘? Mhe géllgnetr ll?crr ﬁ:&vﬂlg%@&esghé QIMCI‘&IQEMQO @fbrmed by

ralatln% hot 6sensitive resin such as a
rRgiptipg ifaul @W%fﬁﬁ’é‘viféﬂl%asaw rlighigfirebls PTGy PYeh pruappropriate
nislSig 18@r dnay BideingAEppolA R rigi Showrs) Wiz as d folaipiers workatbacking.

S%sz%%lﬁ%cf%g?§up%otft n%_‘&%lﬂé lgy«gy ﬁ?‘raugacﬁﬁd cesse‘?we 1iv@ﬁ)lcn%wn

lwe %?ﬂnﬁbnwe%@@@egbeﬁ? wd g disclrsadiny)-S- P Ché 341:2189 tﬁ%ued to
TREKK A b al P GPRUzudd B Kb arnd @] 3. ParaNy] 4 azggnsd issued ©Tefithdnon Lh1S16,

: I SS
el ke o 3 RS Bl 515 oy o Bscpetse
Trokhan on July 16, 1985; and U. S. Pat. No. 6,010,598
. issued to Boutilier et al. on Jan. 4, 2000, each of
t hese patents, WD 2004/058461 PCT/ US2003/ 041009 28
bei ng hereby incorporated herein by reference for the
teachi ng of structures, resins and curing




techni ques. As disclosed in the Boutilier “598 patent,

for exanple, one suitable |iquid photosensitive resin

conposition is conprised of four conmponents: a

prepol yner; nononers; photoinitiator and
wandsossselant s: A preferred |iqui d phot osensct/uszeosroemon

is Merigraph L-055 avail e from MacDerm d | magi ng

Technol ogy, Inc. of WInmngton, Del. After the polymer

| ayer is cured to have depressions 710 the pol yner

| ayer is |aser etched to form protrusions 2250 having

bghgsﬁe@ioY ﬁmrage% ﬁgem B}aﬁﬁfenﬁtf& I't}ierﬂélctﬁ:@rbf BRctRed) teeiNLLld Bifing

known aser electin veI engt ower ,
A e S A e
pd@@zbrrsade reqmr @tpesionis canmissd Sf Hacompanertth @ pregptymen gronomers;

g&&m* aﬁ, a%c%x&ﬁlu% Aﬁefe,&ﬁ95J1m085551m\1£mma1\@%5@g@ss

@S& m crons and an averaﬂD di anet er dp
alatgesfron W"(Pﬁ’ém‘{ Ipaging Bechpelogy, fncgfWilgyingtog, Peb s et ratio
ar p aftera@olymé |Jer isldued efhavealeprasiondi7$Chosdehealoyry B lasdr atched

tQffn rmghgg%ﬂ{]heawggagtzﬁ §r§ik Pise. IZalQ e&ﬁﬂﬁ{gﬁ be{]%ﬁ{g/eh Uy 1206 laser

nanner, otrusions I n ano a separate
tgshriguess Selectmgwagslen il PaVer Fath HIBLRAAGIIE™s PIRFCERF Yo praduce i desired
pedtRdie diRddsib3. R tIﬁeQ‘Brﬁild@@tn&hfelb@FlﬂI 85, ploinaioks' hatdua taverage height
BSu uentl | aser Chl e t
??Sr%%ns.\clr onrs] g ag Fnlf%a e met tgp ? 1c5orng g@} %Q?hq h%) afld anllép\ég ratio
ﬂt!iepfrab@éi! Hns 710. In one enbodl ment, forming structure

350 frsa&em&si a@ﬁsc&se@ldﬁcﬁg gk Mﬁ%ﬂm@ﬁt, (&pﬁé&lﬁﬁwnb cdnayﬁiﬁde(ﬁﬁﬁle

a
rPaSPeﬁ,]aﬁ th%lif?tﬂ%‘f’?fr“émgﬁﬁhb ﬁgaap t% Iprocess %r ex?JHpee Q%) ngosup %0 Cfln
telnefoourddnia fomtingsancture Bhankydhat is sibseaupnily lem mishineg i eiclned to
ﬂé@é’p%truﬁf]ﬂ f({ﬁ%ﬁgnﬁle‘?ﬁg areds 'Bet'fvlgbh ﬁep‘i’e@ﬁ(ﬁlts 7i0t Iﬂw exﬁ%dlment, formmg

esir e a ure
s B gt i oBBeiond oo 64 b PPy R W pf P
It Beme e parmitfcemma ptructare 3y PE@C‘ma éheanesher Plh@dfnmtnfhwglred polymer
&b 5&1‘%&5@&&1&‘@%@6& l&kx@hd Jsgd dl(ﬁle Sfﬁmaéegxlt ﬁéhﬁf ;lcsuable to only
om cro IS
AabGTHect g aprrmregprt o SR b Ve go frer
haériak. | i ke fibrils 225 and aperture 71. FIG 18 is a

furthele»ep l‘ng({eg)ﬁ %e\fdrﬁl\ﬁ’g %cﬁﬂ% Q:o%g in 19604l \Bovdn KR €

detail hair-1li fi avi ng cl osed di stal. ends
phofgmicrogiaphy PQ‘&IGF 318 eﬂ%bﬂfzt? is ﬂhmfnwg)%% ofggorippisteh §9
$hbvahg hair-dikafistilsP25 wid apentand 1. f FIG.MBas aXbrtiet apfacged (i®v @OEb Bhch)
%g\lng%m %Yg' deddil ?a%qqé ﬁbrﬁ)sr BE Harvﬁlg Elo;eh hl%ljegcg 22&: I’Iﬁ;spreéhgom 120

gr eat OrtIOI’]S made in

ek Showa uloR 17 SR “HTHE o S21 TeB RO et Gkpowex
$6l4636prechidoeringl 1300 t o nore cl osely show detail s of

I;? IGrS Fll(li% %9 Ing Qg%l ﬁ gre%@%ﬂar%_%&o&gh%@@gbs ‘ﬁ@pﬁ?de %?oa&p %séepon

pri apertures
e foening Tyctirpshawp iafiGhékag oh oglwae;f@sehés&e% dﬁ%‘e Pfrbg‘r-élke e o |
P50 Jr&qb@ﬂhezaieeesol sRovinEFIGE r1shn£mmﬁ\a®em99 apfftured M (ot shiw)

e%era[yu ! e en exagé)n sh upéa ea%]h ac rg}g:teggltex\%%% ﬂ?srt éu%crelh of about

gHet
aﬁa equargmidkimeets. Jhe m@qgéeww pinmalv hleertPfPSrBtls %%hthaé@é 01% arpgy
@511/@5 Qf astpebgé@{ed ﬁltl{'eft?s@ﬁu@d'e@glzs élB- k85 5% WE B taBRr iR hred) Thes
s
8@1&% ertiS PR oD it b2 P o BT AESRD B dsa eee

PCTI US2003/ 041009 29



(about 30,000 hair-like fibrils 225 per square inch).
This concentration of hair-like fibrils 225 is
referred to as the "density" or "area density" of
hair-like fibrils 225, and represents the nunber of
waabos/oisikdde fibrils per unit area of first BCris2eE/09009
as opposed to total area pol ymer web 80. Thus, the
regi ons of polynmer web 80 corresponding to prinmary
apertures 71 do not contribute to the area when
cal culating density. In general, the density is

(@6t 6,000 R RYbEIR @s@uﬁa@&anoﬁp Nthe E:orfcé?rtr@tﬁ;ﬂbﬁl{alr-lﬁpﬂﬁlﬂsms pf

t he rusi ons 225Q on f rycture 35
reifegregga (%Efl% %k ragﬁgen(&&/ g u—l#l%%tﬁél #g rﬁperesF Q§ the num%er of
hait-likgdibuils per shitwga of fystEuras: 90148 oppeskd 1ajiotall apea |0§p0bmer ‘E‘\b@ﬂ Thus,
tﬂel?éﬁon@of BQW&%& ﬂfc@rréponglilg {olﬂﬁmﬁw @&%@s ‘7'1 1y g&tcbr@ffbute to the area

sui t ab or. use on, a
RELBIHERE G| T asmer U oGy S STy SR COHGiroe
spraivgofaheperssidny 2250 omfarming strkeuré 339y wihich is 28 16(f migtons (605t

iR thelBmtheRETcnRAHGHGn FIRRL 137RE & (about 10, 000 per
square 1 nch The density of hair-like fibrils 225

can 56 vl T mSEeR AL e i PPl 4 5 B
ope ﬂls;&qibaraﬁoﬂbm ijicle @BGla sagigary tapgkidlsiuld ha3kQUerpRy of bajtiliite dibrils

Zgﬁtﬁta lg%%agéxt 5%9 ?elllg ugrg b&%et8?£b0§q b %O%exlbsq&pa) mc%l? dI‘hg ﬁéﬂsx@%f

s uare centli nete Q@
baertitgerbrils St PR besbtw&%”f B S%lefﬁréenmmf (3bput %9005@ S&W@fqlféh prd

cnrpbe aﬁ@t ﬁl)@'@)dﬁ Quekagfitheter \uaan 20,600 Ii)&tsqlﬁtéﬁffcﬁrzﬂd o4 v gguts7s
per sguare cFrﬁﬁ'neter Q%e{%rogn@ pers ua.re gg'lr) 0 fmr:mi{)res xebts qlﬁ‘laggeéidéi&tltgi

ron o
dstermlrreamcilmghemfwst turfeceap bume #ndp*—ané&nsyy caa;be Pnpmxwteﬂy taking
161 Qfe Gfta%@détﬁmﬁlttﬁpofdoﬁ of poEIthIf\% 80 22 sﬂftracthh@lﬁut the area of primary

agef:%gg ; ee{) Eo%ged lg&r ;irs% erfacc D(?of%’la pre etcrmuEa %I% ng et;ato%I res

on
peiepry eppsitey A ci@ besed M@mrcn@ted sm Qf éhelsiﬁéessg@ 710gyf forming

stritd 361 Bk paedidd aréas ,srﬁ&amhe allasotars@aacm it ¥er® ProfedtEcontofa plabe

ted, on ara |el.to that susface,
PR o e R bR Pt Pl R sl f of o B 4
suifatk. st anp” of the surface FIG. 19 is a
phot o1y, ¢4 99 mhuceu‘ aﬁbveﬁao rﬂmﬁo&a@mma%o amu;nrc

2045 fllm
dhutinte HHE s A@shor@‘\e%x%%“ ol SePRgEE isres
Haiglike fibiriks @25, dol ofltls hzlﬁ-ﬁke fibeils R250feing h profmaied exltanel of fifsy suifase
- RB2Bech} AhaR Y Al 86k EHARNRRTURhind dnfcpln pBHIR B0%s sl in

hair-]i brils 225 has a side W%
Fd%f » Fﬂdﬁgloaﬂﬂ d’é‘ﬁ‘é‘ﬁmﬁ’b?’tﬁr E'PF heigdjkq tihals 2p3 Shpwn have gheght of 7b°a'n d
A1 alicBmeE Andchi divin@der 40 Grtlieirheigiit 2Babouk 42 rhieroits; lesuktidg fni do spbcs raBPF
ywg have a hei ght of about 211 microns, and a
raneter at''/z their height of about 142 mcr
r esulThs Yty 8p Af EAG: 29 sprasipes diggrtphablike HpsiyA25.pach of they Ea“wébﬁ‘w
126 bdig@ protidded eﬂaﬁxbxsﬁairgd susfade@d.CEdombfithel Hadt-dikd fiblilsi2R Sha? 2Hde

a%cl% Qeﬁx(l)&lg an op portlo 22 r{s le)(Vln ggFIGéié%ﬂ% o@glhd%taﬁﬁoﬂro? ?ﬁ g’he

exten n- of ace
Hajrfhike ﬁ@‘SZZSShh‘&‘Sm EIQ; Pjeave gepnect7aip ARt ptgaslg- an open

port immﬁ‘ez&ce(lﬁ&/emwmebk 80 sJEb\Ga in B)Gsapchn@ 20k eisank piictrica Film
rt Id3 rn%(% g%-gnel ncw §0 551 Ff(}) d l%gé%e?&ﬁd@% 1&}@1‘ FI G

dlfference betmeen the mebs 80 shown in FIGS. 19 and
20 is that the precursor film 120 used to nmake the
pol yneric web 80 shown in FIG 20 was a coextruded
four layer WD 2004/058461 PCTI US2003/ 041009



30 polyethylene filmconprising calciumcarbonate in

one of the outernost |ayers. Specifically, the

cal ci um carbonate was added into the polymer nelt for

the polyner that fornms the first surface of web 80
wabtosnsshar mati on of hair-like fibrils 225. pdies2603/d51009

| ayers conprised pol yet hyl3edwe in the follow order:

(1) ExxonMvbbil NTX-137 .at”"about 42 vol une percent;

(2) ExxonMbbil Exact 4151 at about 16 vol unme percent;

(3) ExxonMobil|l Exact 4049 at about 32 vol une percent;

ot éﬁﬁﬁeﬁ; fﬂﬁl co agxngg@mm caﬁZTa\éxﬁﬁ grgtofﬂgsu@eﬁmst lé\;mags&lﬁ;&g%

) Clu car bonat e I N as nast er
ca¢em geabofps Wasrddse intodhrpolmrs arelisithe Pelpyner gt fomsithe fingt surfagedf

wab SEafefbhtaBonRe haaikt fitgfls 228 0THe foliDlajrey comprised polllaylene in the

f@‘é&%%ﬁ S gﬁ E&Jzo&%%%@rf F‘aﬁ ?ab%gl s %1 ExhénF Kﬂg%ﬁ)&aﬁgbi?ﬁm&hﬂ

Festi
2t Ayeist ;b@ml@v pereenti () E@P“M%h%%‘*%&@@?‘lpﬁ ugys gerseat and (i n

rﬂu&l}ﬁ bf 9 fwelg&rp%éilf S@pacdt 10897 diOcalchimiciBorh@bIFRdel Gis Dhnaster batch
an lgl wellgit perccc:fxt g%%&q%gol?&?mﬁ(n%%&% aexisolu%% ggc%tnt abou{elg gercen?
Téemputm filth 20fadha sdringthi¢kpes§¢f@boupdP, miqroms @04 daghlons  of

r el abhiRbdstigs SLRKpeSEd £AR 8 IsAH YRGS PERRA o HkaNayBaY €

| ess moot % ness th
Pl 1os B 128 SR o ions i pugheh iy 7T 8 g pesg o g
eud BBkt Hairkike GpipdaF angeedwe ot the WebshownimBiGelft Thoweghoof,
@Al Qreﬁéf@ﬁ}fagerr@%ﬁﬁs 298 hicRRfe RlslshYacd Aobthhes thAiMeeSSi on.
Wthoutar?eln {g%/? theor it |‘§?}$gll(|eved tg .
SPIFRUNqing SURAcese "F ﬁijﬂ g g’t‘ﬂ“ﬁ A S, CFPPRAES diede U
ighedst 1o glbssiiand dnieken greftertsofi nd siBQ Facje insesgjone Sitput being bourd by
tﬁe@@t it fs Beifevel %ﬂ t%ﬁ?@el??ou&%ﬁéd@%@e tt:}qlurs gﬁlesdl@tapengg of Bajr- IE)ke

tperson t ouchi ng surface. hout bel ng bound
PHEGFBIVEF §o3'g te!;‘fé‘le fhéV%ﬂ‘p‘f“ﬁ%ﬁ“d i‘sﬁ%ﬁ“ﬁi FHBR Yot 6?3“% E?@‘}'i‘é‘ﬁ &g
safice rwitlmurbbiag @endtly ttepryiciabelittee theli tisf fadmagmcf @2ghe@fl outer
SMCES al 6rl§1§a: Ihl‘: ngt!illet?d ﬁgéf ﬂa§ 1ike ffb@iﬁl&g 1s QIesﬂ%?@eegﬁrg%Q grecursor

precursor web havi ng herei n par lculate matte
vieh Brvipe dhereippprtippiatesraieyy Thaprears, S‘F&Wﬁlﬁlyé?eé’aﬁﬁt“t“’e‘f’a“e‘i H‘ ﬂtlhﬁage
B caufsa (R co a3t if tHe Eits blamnimegiterat loGitScd discoduguifids] M

tﬁ’eﬁ%ﬁ@ oE‘ Jﬂg&m&# s\ﬁgm rl e Sﬁ ttIe §01§H)§' R%&Su&' l'h'ﬁ\g gfﬁa.lr Wcl, ﬁﬂnﬁizs ﬁﬁe

olnts

SHIEREP ?ﬁﬁﬁf&méw Pchuﬁaf fﬂm AP0 bregks 1y, F}fpgsnzzsmcwlqﬁeemat@wﬂﬁéérfae?
dr bhe nfid-likefibiils 25, precursor fil m 120) br eaks up,

ex p O%I-l orp ?nr c%fe %ﬁ'bo%%;%g%er we can ge d%s%nﬁe% ? 1%1%% ha.lrnﬁ(e

hai r
fholsg¥eip W\Welbat Gost & patidgacay the éﬁ@lﬁé@jz?éﬁheﬁaﬁ@(h@tsh%ﬁlqﬂs ‘Pf‘“ﬂ@lvel}'
%éat%f dubflce %glmbdg 209 thaa fthe %malnﬁ@%t;rﬁéhspgf \‘isln@ Blfﬁﬁﬁrad&t'ﬂ.? partlculate
IS ereo xhi i ons
B PerBRt o BreD gt e tauoon 28 e ovi B gl Bopeti ¥or
qwmth particula@ykivgdatmgnte prpfatecants orpdettabiothingpetives oelubeals@

Imrtaﬁﬁy witd 8o goﬁghmspargéulaﬁﬁmw péSlidhcle S8 bEdeliveMdlt B Eskin of a
roughness 228 can_provid her benefits. For
"éﬁ?’éﬁﬁla’ém‘ﬂ%‘fst“ﬁg %?t“éa%"ky e‘EtF‘éda‘? R8T prot ectants or

odor Iregssaslbii ingrliaed ihwesy madifiogng isgdlient (barfrolateant doy, -webs
ﬁ%cx‘ﬁ&%[eh&h ﬂx% tﬁ’@}ﬁélt' o? &'ﬂ:o%tn'z‘ér Sﬁﬂ-eh%or QQJ ﬂb £an®E blp¥ &3 ufoR sty

[1vered an article usin
%Q’S PlgsT ﬁeaatbe @th) eeﬂ qf é‘t‘i"‘kﬁ ﬁanlé%% &P@ﬂ%c% ATiigs sughgs skin car
general, it is believed that any non-diffusing

ingredient (particulate and non- particul ate) bl ended
into the nelt of a polynmer of precursor web 120 can be
exposed upon strain of the polyner near the distal
end of hair-like fibrils 225. Specifically, actives
such as skin care '



WO 2004/ 058461 PCTI US2003/ 041009 31 agents can be

| ocal i zed substantially at or near distal ends 226

whi ch can be the primary skin contact surfaces for
web 80. Ot her known met hods of inparting |ocalized

waeeogpsadsio pol yneric filnms can al so serverdTauseopos®9

non-di ffusing i ngredi ents %n | ayers. For exanple, '
enbossing, ring rolling, "thernmovacuum form ng, and

ot her known processes can provide for |ocalized
rupture and exposure of active ingredients of polyner

aggl{tg c%sbe lgal%& sugﬂnhﬁggt & bealBied1 Bls Eﬁ\mldHGarﬁJe ﬁ:ﬂé ﬁ]‘dir? skio0

I ncl the structure. calized
CoBfpt e{rfesb@éww %éle%n%ﬁa%‘m BIR5FBE ﬁ’gaﬁ'a %‘f strgg o S
filpheah alsesive to ek@sdmongiffosng i@aliedts B laygspbw ietampls, gubessiag sing s
ro@ng hn%%@icﬂgn BfE - 0th§I parsel ﬂr&gssés%a.nsﬂrmde@fr 1dcRliz&d ift@Pand

in whi ch ers. of powdered netal are
CXBQEPYFP ﬁb"et”t&‘eﬂ‘re’ﬁﬁlﬂfc?ély‘&“ work piece. However, it is

bel ica¢etletidiasf making fomungm@mewsmm brélyingoep the ity way
ofrl(h%ﬁ%L&J etléag{‘rbeanf%’] bq{ ilt1§rr r&c@sggmbgﬁ@ﬁes{snGJhMQtﬁs f(ﬂnre 'ih:n g a

struc ure use of an a gPL
depresisien prOeePs iga SRR BFOfsHTo SHECHMS %lﬁn@aé topsteep fithogrgphin gdich apers
of@ﬁv&ﬂaﬁ &b‘a&rmhm prdiuSe(h| fiasierialiay, eowehér,Gtus befi¢yed that
sull,%ermﬁ Hroce\s{s%s ﬁalzgérdag um 1%90'1%{)& P’gotgrggxgt b%ﬂﬁué%fmcﬁlde 110 aq.hree

expos source. The
dimensighah sm:gnu(e an @éPrOé' & appreprtate@r@§< QPr 2liqeid Phoroawﬁlaveﬁssr fehagn
tht be[lut*alﬁe ﬂ@g&t&?&iscﬂfséd,ab&veauv &&n@ﬁbffﬁdveﬁﬂ&uﬁng ¢y th poidns of a

tions. Th rabl.e
h%Ili{iesglcFX%Qﬁed to ﬁ}/ hﬁﬂ ltlrf.)m ar[)%’shg{llt s?urce remaanel S%D@eeéﬁ@ é)(f)lt%ﬂ'ﬂ oﬂﬁe
IMWﬁuﬂmn@s@ﬂdndmﬂubwibpwm&%%m%PﬂﬂﬁﬂaﬂwdHW@mQN“PP@%ﬁm%ﬂﬁ¥ﬁi
ctrleSolyRETChMRIplacbh & ugh Br &%,;w @cﬂasdeﬁxﬁd @@thﬂi &Ickﬁtﬁsl 28NS

225 and. t
a.;g&grljatte[w rgg}ke?lfbxp’&{l nghg ﬁud' to sele thCl g‘Ae rf?ons %ol &1:0%151011@50
ammwymenqmemxmmam@“dﬂwﬂvﬁmmwwgﬂé as shomn in FIGS. 21
3{‘/ d g Znoﬁflé{bnﬁedx&&& eeif1é mdeh@foﬂﬁhg’ﬁﬁéuhlﬁglaﬂfo@f in ®IGS. 21
- curanl € po r-on.an a e ackl ng s reen
S e S R T
bickigg sctebnisOr BitsesirfaraBicfimsnipertgesd 1helkicly mrﬁls llilmtraéﬁd embodlment
: a}g 'th@éogg Ak Ibfiate?‘c{l@ gtg&(‘n%&jarﬁf' I 84 to YelundeSstob @thEas YEFEIE, raSﬁrQQ'd)f

RECH ML R R T AT
fHat @fidn sfforringRalctuvd 3S0stofn intFiG 128 potakien dpngdife 22522rMachine
dg%fléﬂgr%}%%ag E‘Qx &Q@Md kfdss Elrééhox?r&nﬁ&mtg @&‘aﬂ& 4@(*) 808howh R 8oth

direction reinf orC|n§ strands 420 and

FiG% 3ksand p3- é"e&erberrmc@verﬂ“s“rueﬁl wigfosginesends #Y ardgross YRYRR i n
rdaFbibing $takdS4102bmbiRcko 22m a Toogreidnewovemelbrnenet30lidne purpogeof the

r.ei nf or.
A0 AhEAA0 SR of AR SRS 800000 s,
reirforaing wiardsd Ht and 42 cmch?éougmnﬁes’é’e@fov’tdfﬁeﬂs * PR MBI & PR
aﬁhﬁ@ﬂﬁt‘h tileSTV-Qurabler@ MGk R, Wﬁﬁ C(fnk/ﬁn@lnmlﬁnemlzy maﬁy @nvenient
cture 350, As sho o
wfivd ca.nnqag “%fa’dﬂ?%ﬁ“ exr;e(r)ailjn more C?pC L %cage tl[?e bg&eg QQmQtogc@l%:i'
gerprdly rsulieimpettef abfilqwdhm@ahéwmmm LR Iieﬁ@ awo\té Ppindeteadfn

c@défnﬁg hy‘&@%rrﬁﬂi‘%@ﬁ if@Ring fhuk@ABBG is Sded B fori ablymeric wleb
conveni e ve ca 0
S B O btk 850 Sl 10 i 4 P BRI et
generally results in better air flow through the
apertures 710. Better air flowresults in better,
i.e., nore econom cal, hydroformng when forn1ng
structure 350 is used to forma polyneric web,




such as polyneric web 80. In one enbodi nent form ng
structure 350 430 is a netal screen, such WD

2004/ 058461 PCTI US2003/ 041009 32 as is comonly used
on househol d doors and wi ndows. |In one enbodi nent the
woeb@losssar een is an  18X16 nesh bright al uBtRY¥E003/041009
screening having a filanenf, dianeter for both nachine
direction filanments 420 a cross direction filanments
410 of 0.24 mm avail able as Hanover Wre Cloth from
Star Brand Screening, Hanover, PA, USA, having. As

h Qémnohg %:eh %mé%%ol@ Hc%rszagd wﬂ&o&fs r M%}‘lé) &31519 th% %‘I&ﬁﬂgre;ur 940

|rst sur have st a s 226 are

1@%%@6&1 Yrightalymivgie gerpering haye @ filameny H‘é‘t‘ﬁ%’rf“@ﬁ‘ﬁ SHFRS directions
fifdRieN 20 Bndl cPs duramah GRInEdtRY 0 afuie4@im, EValfable26 Hatoh@ valitetidah

raII tened into a plateau. The
Icr)l(r%%rﬁrand %%m ombg“}r‘f FI'E 26 is a flexible

pol yh%th‘@ if BIGS; ’hlgmé 2% pretrusions 3280 exicgd figm ﬁrsw%m 240 apdhave
dRfaPG8S8 600 hat RO gaae&any rsanrasn iflsHaPé: mlhicikek &ntfo&x&ieﬁt, as mem in the

p&%%?réllgr%%%g o%éf&%gtﬂ stal 'gnacié ﬁan%e FeénFrél.llyq{agen 38 mx) a l?l’akcaus h gé\;ﬂ Pg
forin@B8 struRegre B wniisFIGe20d¥ 4 iﬂre@le\pwlvmeméfr@me ﬁrwetutecformr@y axgo-
st rdbEL ggglymg,%@ralthe&rgagg@;nn rrakes f or m ng structur es

35 haV| n nati o | at.i | arge

. Do e o U ETy Bt oty ot 7Sk &
fmmmg rsmmrslmwnlm BGS. p4261is dxsqandsvxmmﬂencet o Fih@3. preirethpded
d%!l?%ég hémlpltnaléeé éoHtﬁx‘igr s@’h&gesbgo lﬁbﬁg a)%lbm‘éttb% oﬁr‘éIaERQ@ large openings,

descri b herei n makes conti nuous be ted ormﬁ&
ig ?ea@isw%@ 0, e relativglyfing,pratrusiqrsy ion @rotrisings Hap ng dreiPiiFgrd e s
euﬁodingenalhphﬁécns BIGS 23, the enethedsdestribad herein stakes cdntinugus t@lted forming

?’pcwgs 384, lr% LQ# ihg %Q%%vo@ﬁsshgxlné gpho]%ect ggrrésﬁl to construct in

wWor K I'Ch I neates t €se atterns
a3{ 2bpyfa fqrampingus %W sgiidy RolyRsiF Efg‘gﬁwaﬁg"hﬂ geligries .tbémfﬁ’e\?té‘i' y
faite® opthOkktively ddige d2RERiof71d i pelatigely Srie oo tsinne 2236 Of fHroting
sQn?Jnhé"%o goq Béﬂe&lgm’ﬁﬂé’ s‘&ﬁ&ME ?S lf' Slgizre M{uﬁmp %{etrﬁeﬁlldh @cﬁrlp}{ses 5. %
rises a age Pesin cast | ng process

eIt gs P‘H‘”éssé{"éﬁ@gg’f? stepg oft Appl ying a backing filmto
t he worAphipigs swnﬁag:mm@ef th@wdrkih g3uffake UMd fbmmtg, uniluxt aposi ng
a fora s el eren e

D ack g P ane TR s bindol ol aR o ol B b

el emen tlﬂtmedtm‘@'e‘fﬂdherﬁfwgm@ﬁ elemeng and g foripinggni coat i ng of
| quicd POk s easgtor Mid phstbsansttve tehif toSht shifc@%f B fokdifnous

foram nous el enment; d. Controlling the thickness of
the coa |ng’ to a pr esel ected value; e. Juxtaposing in
cont dc tGontgpllingtha thidkneshofhewspating ol eregeisgied Yedpeof

phot @s Qﬁb&dpﬁdlﬁé(?n éoﬁﬁbtﬁlg ﬁelaﬂ&ﬁﬂﬁp wﬁl@tﬁ@éo‘at%igrdgp}bﬁﬁéﬂmﬁl@ 26#Q mask
and translpare

ere
et ne ATPBPEEY ESANIR P Er ESP BES AP o defnea
depr essxre@ﬂ@te?m&‘emfcm@opd)w tpdeptessgont Yi§ui d phot osensitive

resin tlﬁ{xls{ng XA h!ﬂﬁ&’%h@gseﬁ.@nv@%1&1Y@tgh{}ﬂv1¥?éﬁ§l:t%ﬁlghvavelength

through the mask ere I nduc e

curi ng ‘gpueh s ety H@%lcl‘qg\?bleals’e"é‘?‘ﬁl °pripe o?fsﬁ‘f)g}g’mrscé‘ﬂf“ffﬁ%sm n
whi ch ahdge iegiors 8g)ich tre in redisten witlhthe transaspaegioms of teegnasin sndo f
the %?%mo@ﬁgjfrom the composite foraminous element/partially cured resin substantially

all the uncured liquid photosensitive resin;




g. Renoving fromthe conposite foram nous

el ement/partially cured resin substantially all the

uncured liquid photosensitive resin; WO 2004/ 058461

PCT/ US2003/ 041009 33 h. Repeating one tine steps a-g
WRizeu0®4edi f f erent control l ed thi ckness (e.RCT/UR0GGg0G80er

thi ckness, such as a thiclpgess corresponding to hf2 in

FIG 22) in step (d) and a different mask in step

(e), the mask in step (e) conprising both opaque and

transparent regions where the transparent regions

def il ERPedfifi e liRESiePEla-paith Séifferert ntrBODitkiese.f.Oa greater

protrusions 225 |

el enen%fcﬁsrses C%raggthkh}e%ﬁgg On& b H?rufe@f}?%{&%{gﬁ%and “such

as a YTt mpskintep (o) derapk %&aé&fgmwma ot ppaqye and

EXPOSi \@sphlef rdgRhaiieRAkSrafp SR RbibRAE fide 8 pleyeletidd fifterh €S N

to Iight havi ng an act?ysﬁtl ng wavel ength through the

mask thFBW’n?n FERGS curing of the '
photioskmsising the faramjioys elementiqytet rosig inj an oxyigen-freghddorrpent such as
bel t ed, &Qérmtﬁ]&oa{e{delﬁéoh%eluno“ﬁhe exact apparatus (or

eqU| prrent used in t ract t he

et Epenene g AP i G e sty SRERRR o e
be usewavlengdrthrotghde ntakicthquebe nduringifiriloaririg of the pikasesitive resin,
readi ng il in tmsﬁed%uehmmkgkt}uaweng description, ~one
of ordinary skill of the art will be able to select
appropriate apparatus to performthe steps indicated
- abovehe e)&ctpp[&fa&ls (o2 huipmeplisedsin the prﬁctamoftlammﬂnammmnhé ch
ngrgﬂengl%o HﬁE g 1tI cgn Enr}ftt BE ng& éo %ﬁctﬁ:@ thE Bﬂes%ﬁ' ﬂb‘é;ﬁﬁh Iﬁg’lfgr lteﬂimg the

construct-a form ng structure
el iesologing arserin o8 Of HUSER SHHAT fie a‘amlh hole el G 23,
afpEoprifOppR Rusen feeforn thesteps nMiediddiabve. \M gréferi2@ ediatrichiaEeh | N

ép%ra@ w? zb. ctmp@etus% tgg Iﬁ'gcld?q' t1f mqueﬁt{?§ Io c§1§sE\Rt 9 IOITLLL%"'SUH&Z&Q 4SS

s ap ying a e_wor face of a
Grmonty codigst el tF%fh‘P‘F’(E] schegnati¢ Qyytlige g 1G7P 1F °B°f3veﬁlag°em ki ng
uﬁ'bﬂtiﬁﬂﬂﬂbﬁdegcrﬂamin teﬂnslolﬂﬂhat&p;ta&dxsas being a circular

ele tﬁ'rst ét%p {f%efy)njéﬁ: |yl¥x% fode %ﬁlﬁ% e \ggrkjiﬂ% squlé@ of a

di a are
fwneemltedlnﬂs?r 2% &wyian Bhas I‘”f’%‘ma PusiAestoht “§P§d%ﬂ“a%6é§ hgingat
RO P9 it islpaterdblyQ rhiedid dign. fThd diamefen6F thel FOrmiir@uain® I3 Gnkbits

leﬁétg fre soTtlec%d g)r cc{x)asemence l'ﬂs)éxaglgtr rvsgouldg)u I gl%notugﬁgsr? a?féﬁﬁ%%kin% ﬁlm

enoug
~ agdthe foraininnys elgingntt am oet unﬁulytcrlmdeclunwbwocms Jt myst flsgde laggg

eﬁda@t in iARAAREH s YuffiGdnERKansdT thR] 6 amhh& Bedat@s ntdaQary
r.ot at

sk fgeatpteog e ot i Shmiiieo F gt be ey wpg
igklettiiacdopingitntye width ot thefoani@5oudsas 7§ bmpmmdeﬂommg unit
6915 Ptat bl B libve nfédnd ndt ﬁlugﬁte@t(ﬁqoﬁﬁy ﬁndqﬁéfét‘ﬁlynﬁ&ﬁﬁg §iethce 612 -

illustrated I a ref er abl
g Bk e e SRR RGP DY Gt (1201 Fed i means
fovansering gt tackidgrfidh 673dbingintaificdrimelosg canfattwitd Warking Stpfaemlae d
B} AR 843%an §eOfor dxRRME, hatGsifeljAtcuRA okoRGne! slnlfem: 5152%r foﬁrénig unit

mal ntai ned 1 n close contact,: with worki'ng surf ac

o3, 64R PRI fider it mepn R seppeing pagkingim o ta W°'§’d‘ﬁ gutfaged!
tieifflieriel oft a0vastiom lippilieyl tBratigha@irabifydf Aoselly eratddxgnalli piifices b8
can be provided with nmeans 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 WD

2004/ 058461 PCT/ US2003/ 041009 34 working surface 612

of formng unit 613. Preferably, backing film®653 is
WaaQdogidi nst wor ki ng surface 612 by tensPOIiN3NBEANS

not shown in FIG 23. Backjng film 653 can be

i ntroduced into the systemfrom backing fil m supply

roll 631 by unwinding it therefromand causing it to

travel in the direction indicated by directional arrow
wE\}Bmg sutiagel6il NEF frintngufited 3. afrdB/, Backify Kin'Se3 8 bdld Aaiast Gd&ingf

|y constrained against

surio ccrgh?% tgnsm?lg%x%é%gs r&? %SVQ{“E QfGaEé

sur € neans di scussed

her ciepiies fBm&53 qap bﬁvétr@uoe\ﬁi intq te@ysmHEPTLbeFinegg s supply rqlifidl by
uhvaddis@lit tﬁeeéﬁaﬁﬁﬁd cahs‘ﬁlg @\erivel al théldlfe&{bﬂ Enatcadi HyldRenidar doR O3,

B%glr?g 26 g c?n{tacts worlkxtél%\g ﬁcg%l% %f?r%%g Iglgg6 lg i 158 is te nleora.nFy caréﬁfjram %l |
agappstPjoBing2@ fachiid ky themeans ¢isc@BE hersinbleart, (ravsls With forming Prntgﬁlé

asttﬁaaneaxfotaﬁs lménalauy depakated o GRFKEHR Qurfabd 618 ind@drdv8l§ BBhRing film
rran backing fil m 653 can take the form of an

BEH lg% B"é‘F‘F“t‘Srr%\\PéF ng about a series of return rolls
wherle the tmbelinghgBuyededasFIG P} mpkingfile 6ahid desigurgldat a single use

atie %ﬁ%}?ﬁ% YisQbded 6n XBRAD e aRAH Qﬁenf QQckﬁg ﬁ1§ﬂ§§3 EJﬂ‘%akL {hg Fonﬁ‘Bfean
not illustrated in FIG 2§ function of

enpllessdely @"‘“F]i’qgﬁp%‘s%‘ge?? of rﬁm’ﬁlr%]ﬁ é’efrc it &gt S %0@&"? f‘%&“s?ﬁ 2

Nedesstrlg Gmfemliemsngudu rillt, aﬁﬂtﬁe 4 e it ith@aatdd it HGE23. Thafwaibn of

r.h;e BRRREL @5} on h&@c‘? ? e WOk &%‘i ?Mrfﬁ-mﬁé QTJI 619 M ﬁclhtate
nlcan exi

ornln unl e an snoot
regio%Ah afrf sRgtially cyred yrping syuctge P3Pyt ‘éfﬁ’ém’éﬁr““’bgih?@g’tcé‘} be: any
@€ krndoh, pliifachesralugh, as pdiethyloeCdt bolgester shewtifeh Prefesablypttle

LA WAL A PR o, .

(prIJBiEss | s the juxtaposing of a forami nous el enent 601
to tiwe secb:ﬂiCskab B0hd grocess isheGukaBostngWay fotadtioust efemeR @Ckib g

| ' et. .1.h | e 601
ok fei o £LRHE K RELUEAR, | HEelh A B0HS (PR
6plcang the qupevmtaﬁl 3. aBhsderamipque plerpeng 601 és fherprtesialabat whiphsthe
- cEribMredinis Eedbtructed) ©nSsilitdbRFdremihdts alinen014 S nei_aamrstrednsscaas
11%"3%51“\/}4&%% S2 Cgcll\?s nrkcégn(s) flaavfc'né tpé:ll éskés{ilgmgn%ln taxéals%}tragle cfe?ngéa}v%@d
n@grsizesfeoniefehautp to n@sﬁO §lawel§s Hfer eamiinodter il suitable Sgusreatsenst 30

sérbeh AIBR 16N hre ScBRhsl o BheR fmodd Brrplek tv@abésm&aiwaang@@a €ound

screens are sui tabI e re screens of oth

o Al e P P AEPER adapioenays vt Fokpecieost et e pamensy
be ragsregee tigho ofsheartiyatng eherlength, TAhddition phycready domdnnpeoelgnents
chif be p§,viaai by%c&aﬁﬂostvt;@fabrtcb %agehmﬂg PaBﬁcs, taemeﬁaam@@ﬁgemd

of the activating wave- | I n addi ll)
i R P 3 S o EREHE Heen eF B s ot B s
b rhel usedmwitishethe halg seergiapeiliteiplaceg aft@ fzid cossfructed. Since the
fmn@ m{u%%%?]&n{ﬁ%ttgd )% aeﬂaams hm&rateh hmc E@ % 1P{h@f6h§§fan

dre of oram nous el enment sel ect ed

6541%‘?%1 feramingpsielempns 6Q]jixalsy pp gpdlepbelt. fiagmers for F’ﬁmWﬁubéf ﬁea{nﬁ‘é
tdgotheritie@ndsiof Aledgty Escablngni | | be placed after it is
constructed. Since the formng structure 350
constructed by the apparatus illustrated in FIG 23 is
in the formof an endless belt, foram nous el enent
601 is also an endless belt, forned, for exanple, by
seam ng




together the ends of a length of screening. WO
2004/ 058461 PCT/ US2003/ 041009 35 As illustrated in
FIG 23, foram nous elenent 601 travels in the
direction indicated by directional arrow D1 about

WP awpsR4Giol | 611 up, over, and about form Por/us006/068603
and about return rolls 6;% and 615. O her guide
rolls, return rolls, drive neans, support rolls and
the |i ke can be utlllzed as necessary, and sone are
shown in FIG 23. Foram nous el enent 601 is juxtaposed

bac kA Gusfrhtbdth 6325 @rdnlidls dRAektichOAviit mtl@@%ec'tﬁn mdlcated by
nt.er posed_ bet ween fﬁ%?n1n us a form ng

5" B R URER ¥ D, Bt oSl lting it o e bl g
rails pldchdigls. Ghd gwidd thllsghetutn adlle, dtlweneammpponrreltslamtthdike can be

um%& @m&égs&y QHd so}ng arb %wmﬁ& b8 efo S RRAL IR 601 s%@zﬁswa@us

el ement p| aced direct contacti nq relation
b?/ﬁkjflﬁﬁ‘ﬁ‘a‘i?? F%&atf"f“‘ﬂ% 53 W&FPW%@"*WF“& lﬁ‘?rﬁf’mb‘h‘éf grasshdt endy e
faramp mittB2 Thespagifil dedgh degired for tharfortnpStradteer®i0twilbdidtaté thoeRact

n%@xUJ &zmﬁﬁcgmoﬁ ?r? P Stbefbd @rﬁ@od eLt! foxtl?ling%ie&g%xggo 1?& {;15‘&3 RakLly

alm Nous erren or am nous
C@ltaé'iﬁgér‘ﬁlat’em?(‘twal‘ﬂfmg film 65 ect be | ocated at one surface
of ' t Weenfti1igiio ghcﬁdsénbiﬁ\ielﬁsiﬁ 6350 appliédab RofdnitSel@teft ¥ Niror® 01
%?tlé REG 85 R BBuidobddd Srfcitis LARE Sad Jfg m.backing f éoﬁ
conveni g II:!TE F] QD % al ran errent
f‘ﬁﬁwnqyw%quwoﬂ) ek inyeffesd be Ipatgil pt ogwrfece obthofopmirg smectlae 350,

FO@@RbE eleMént 501 )ate sgaew%mmaa&stmé fr6l€ PRBihd ﬁmgssi by, d

cgnventlen§ meepagsl Ié\slliecﬁ ! ea?éenwent I1s%t ulSJltaLY ?ra!e S%dr l‘i?esm sot‘uﬁ:% 6%rc%rbbe §S
negizles o Fry of hwe'n tmieanp for depesitiog bqyist nhctaienseme Gﬁm,andudms txtiugigneslot
cSdking; BiidltheNte. of i quid photosensi t ive r esi n 652 to the

for ous nment 60 The. fir | ayer

t hea'Hieart]h‘SJ/rérste% 1r1]1 eprocTSf 111nven ellsy eCa hc tlog 8 fﬁ%t aﬁgr ? ‘T%Stﬁlg
opliquid pheteseryitive tesic§53 rtceth@‘ét@mmgm}eewt tHe The fastdayereof coating is the
1iyerru§at wmdmﬁ@@@&ﬂprﬁ%é ﬁbﬁ%ﬁ of AR smrelﬁ@ BetwéeR B Blafel ¥ehe/

tec ich the
o B TR Tl R T B PR B1 P e
b vhinteth¢ i@ mategialsan e ajplied to i foramimupdl@nenttd? sls@ta@l@ Gorc an
eRfnpkSRdd 620 SRR lxééd Wls tgﬁa@l‘drﬁcolué l@dﬁldQes[neﬁ ksPecedshry kit Iiﬁuid

cessa t hat hotosen3|t|ve resin
PBWH}S&?V%% R %Y&fﬂwghft* BREOshE ittt forgpingys ﬂ?ﬁ%‘ 0F pripg Rt
c@Ohg api thap the tequisiie guantitg ofzumtbritlhe bpptidieso petg erite mtteepemn@ﬁf they -
f&: m%‘é ﬁExh@:lr 6(ﬁ Qs &P E’an%:?& th%%rﬁﬁlg Etﬂlcﬁﬂts% reglhl%s ?&%{'Jﬂgs of

f oram nous ne as the desi
f?fﬁ?lﬁ?“ﬁglefginfslﬁl&ka%l“s% &Féﬁﬁﬁ? fress-overgpin VenfsETER HIYSBERs

afe| pefedblySn Eohcthuithi el b2Ring filmeso that in@illNikelp 6 bEFoastEe tﬁ\z'cﬁripletely

f
eg%éﬁ%iwhgle o?fi’] XP%%B {El%ﬁ&os?nts El?ﬁ r‘éslsilr% gl%tﬁsa c% oP ea lﬁ ‘?&QL 2 y
pPesibleghouldbe ecssEd t o conpletely encase the mhole of

eac hsditdiegroREenMibive I?esf@mﬁ @&eaasy deledted ﬁ&:sﬁhamm@ubanaﬁe much

%Lm%g%{} {‘he% mﬁaxntgna?s ép I belrsewI%!:L cur or cross 1ak erQhe influence

osens 2si s eHn
of FagipHop.yen Hyava%ﬂl‘ﬁ lbgté Re@wmmt&alﬂlgwowmeylamn@bwt liquid

pﬂaz.: %Qlta)esasmuﬁuadelcyee@alay FPR6tSorosMihiGhle REMNESyEmsS,TOM Sord-$oil K

Bt S, LR B

about I|qU|d

sel ected -



phot o-sensitive resins include Geen et al,

"Phot ocross-1inkable Resin Systens", J. Macro-Sci.
Revs Macro Chem, C21 (2),187-273 (1981-82); Bayer,

"A Review of Utraviolet Curing V\D 2004/ 058461
WPCT40$2€003/ 041009 36 Technol ogy", Tappi Papes2003/041009
Synt hetics Conf. Proc. Sa% 25- 27, 1978,

167-172; and Schm dl e, travi ol et Curable Flexible
Coatings", J. of Coated Fabrics, 8, 10-20 (July,
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noi sture fromthe surface of form ng drum 802 pri or

to repeating the process of supporting belted formng

structure 351. Liquid renoved can be sinply captured

in container 804 and renoved appropriately, such as by

draining into a water



recycle system Once polyneric web 80 and belted
formng structure 351 are guided off of drying drum
802, polyneric web 80 is separated from belted form ng
structure 351 at separation point 830. Fromthis
poi nt polynmeric web 80 may be, if necessary, Subjected
to additional drying, such as by radiant heat drying
nmeans 840, and |ikew se, belted form ng structure may
be subjected to additionalydrying nmeans, such as
forced air drying nmeans 850. In all cases, other
dryi ng neans as suitable under the processing
conditions can be utilized as necessary to ensure that
What iy eimie¢ isweb 80 is sufficiently dry prior to fina
processing into roll stock and belted form ng
structure 351 is sufficiently dry to avoid '
FntrRSbERERrits© FETRtng P &0t And glky Frstile ieratsties on g leasbne sifs feereof
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tactile | ion on at | east

silk e | de
b ot el PR SAen o S g gnet) e Ho
ethmnsl((r@Salclg)aanﬂeraapeotfmmoéﬁpatleohal r-like fibrils,
each of said hair-like fibrils being a protruded

gx ¥IQ9 évh CcRfm 8 Mer%c&ﬁlfeﬁ ACBardndndnank Bﬂ'ﬂlﬁhasé g mia{eral
efining an.open imal portio cl pse |st

por TR FREPF A E é PPt rL@V”é‘I sai F‘?B’g%m? é%“flf’%ﬂal
dimgmah@ﬁﬂaﬁMUhmweamssémaﬂapamnprOX|nal portion,
characterized in that said hair-like fibrils exhibit

an 1Y G Eny a,gs&&am%&ml@.,@tfm&%pchigc&&rlpm shi nB0FI7BGH)
130 mcrons 05 i nch and an aspect _ratio of

efn gygTage cezter - o0 PRI © éo&xi aﬁ?ui 100.FIH$TFIH é(f' 250 microns (0.004
chamamﬂdﬂpzww in that said hair-like fibrils have a
| argest lateral cross-sectional dinension at said

gr OPtle Rva ofﬁﬁarc{fima BrecedAE EIGimS, fﬁx@ie?cﬂaﬁ@t&l’z&b in &?@Fﬁsﬁ@?&&me
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characterlzed in that said hair-like fibrils have an
Av eths Jed efant o theprsoadivg elaims iaher phgragierized ip thabsid vteb epprises a
M Chniilsyet @web250 microns (0.004 inch to 0.010 inch). 4.
The web of any of the preceding clains, further
Cﬁhaftf%%%f*dﬁg | tlel\Alra o Eh 1% |

b exhibits g\t east  about Iidgg%ld“{egédglﬁg "‘ﬁb maﬁ@ugat
f|b?¥V§eB&F square centineter. 5. The web of any of_
the preceding clainms, further characterized in that
Sai 4 diggisabte@bgorbems esicleicomyribibg 4 Byiepervimis polGneri¢ veb ewbiditof a soft
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co ri ses particulate matter in | east’ one
eoFrp B prte Lt disrrre Pri-Like (s é““é‘ Shi3tdinair-Hige %bﬂ%s Eﬂ“%la
p e I prbtondsd ths}umf dattl it burfaxe vint) h$vingQ side §41f 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
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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-like fibrils being a protruded
extensi on of said web surface and having a side wal
defining an open proxural5 portion and a cl osed di st al
portion, and having a naxinmum | ateral cross-sectiona
di mension at or near said open proximl portion,
characterized in that said hair-like fibrils exhibit
anwerdgh @A Bz twebd) s (aieimg @00 ifdipdng 1 30hicihed Ve indf) and an
m 02,5nch) and 130. m crons (0.005 inch), and
agﬁ%&%%égﬁglfmo of froml to 3. 8. The disposabl e
absorbent artlc e of Jaim7, wherein said article
8¢ OYPp AiFROEAS1e 30sEREm REFT ofi Claimy éw Regsn sgjd arfiflg CQITRES & Seemial
abiaedbent article of Caim8, wherein said catanenial
device conprises a sanitary napkin and said polyneric

9Nefh e GRIHRbI: 388rbéht ARS bR 8 lim Of witAintaid QA ALY de@i@@&irdﬂrise_s a

sanitary napldn and said polyineric web comprises a topsheet of said sanitary napkin.
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