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Desirable fluid transport characteristics allow the topsheet to acquire fluids, such as urine or

menses, and pass to fluid into the absorptive article. Once absorbed into the absorptive article, the
fluid retaining feature of the topsheet preferably prevents rewet, i.e., the movement of fluid back
through the topsheet. Rewet can be a result of at least two causes: (1) squeezing out of the

absorbed fluid due to pressure on the absorptive article; and/or (2) wetness entrapped within or on
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articles. Accordingly, it would be beneficial to have
an inproved fornmed filmweb that has superior tactile
w0 paes®Pon and superior fluid handling properPCBEES2003/040965
Additionally, it would be beneficial to have a forned
filmweb that has superior té4ctile inpression and
provi des for superior fluid retention and rewet
characteristics. Additionally, it would be beneficial
to have a forned filmweb that has superior tactile
Howaree Sctden Priftivg ipi etiddg sthepraess dornpaking|cemmieicivnd ssb for consumer
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A method for making a forming structure having columnar protrusions extending

therefrom, the method comprising the steps of:
a) providing a forming unit;

b) providing a backing film;

¢) providing a foraminous element;

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

element and the forming unit;

e) providing a liquid photosensitive resin;



phot osensitive resin to forma nonolithic slab of
partially-cured photosensitive resin; j) renoving the
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a different, second mask replacing the first mask in
steps (g)-(h) and a second tHi ckness in step (h), the
second thickness being defined between the backing
filmand the second mask and being greater than the
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oxygeén-free environnent; n) exposing the foram nous
el ementa fasidrapaparentiniagkcur ed resin thereon to |ight
havi ng an activating wavel ength to fully cure the
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| aser etching a plurality of apertures through the
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bet t er ™*Whder st ood fromthe foll owi ng description

taken in conjunction with the acconpanyi ng Fi gures,
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perspective Illustration of a prior art polynmeric web

of the type generally disclosed in commonly assigned
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1) immersing the foraminous element and partially cured resin thereon in an

oxygen-free environment;

m) exposing the foraminous element and partially cured resin thereon to light
having an activating wavelength to fully cure the partially cured resin,
resulting in the forming structure having columnar protrusions extending

therefrom.

The method can further comprise the step of laser etching a plurality of apertures through

the forming structure to form an apertured forming structure.



FIG 5 is a cross-sectional depiction of a cross
section taken along Section 5-5 of FIG 4. FIG 6 is
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projected in the plane of the first surface of a

pol yneric web of the present Qnvention. FIG 7 is a

top plan view of a sanitary napkin with portions cut

away to nore clearly show the construction of a

cat aneni al device of the present invention. FIG 8 is

a cross-sectional view of the sanitary napkin taken

“along Section % fl)E% pTrON OFGFHE DAWRE P! i fi ed
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process of the present invention. FIG 10 is an
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met h 9&3.f8ri§) @cﬁ&@e&%nﬁ Vfie% &Ftﬂlﬁgsaﬁi{a%&ﬁﬁﬁal@ﬁ altngSection 8-8 of FIG. 7.

FIG.9isa simpliﬁéd schematic illustration of a single phase forming process of the
present invention.

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

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

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

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

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

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

invention.



present invention. FIG 24 is a photom crograph

showi ng an enlarged portion of a form ng structure of
w0 b@4/0p80esent i nvention. FIG 25 is a phot om cPOOUSN3/040965

showi ng a further enlarged portion of the formng

structure shown in FIG 24. FIG 26 is a

phot om crograph showing in cross section an enl arged

portion of the form ng structure shown in FIG 24.
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h/d, can be determ ned. Hair-like fibrils 225 can have

an aspect ratio h/d of at least 0.5. The aspect ratio
w@a004/088099 or 1.5 and is preferably at |east abOTUSD03/040965
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offer little resistance to conpression or shear when
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exhibiting hair-like fibrils 225, the finger tips
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to a second surface 85 of polyneric web 80. The "area
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Precursor web 120 nust al so be sufficiently deformable

and have sufficient ductility for wuse as a polyneric
wowrw408800he present invention. The term "def or PEUS2003640965

used herein describes a nat$rial whi ch, when

stretched beyond its elastic Pimt, will'

substantially retain its newly forned conformation

One material found suitable for use as a precursor web
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Mol ecul ar wei ghts of surfactants selected for the
WQe@ses809¢ nvent i on may range from about 200 grPENESIE3/040965
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surface aberrations in the form of primary apertures 71 combines softness properties with



surface aberrations in the formof primary apertures
71 conbi nes softness properties with WO 2004/ 058099
WIS 3/ 040965 18 excellent fluid rewet pPOPER10EE40965
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mesh sizes from of about 6 to about 30 filaments per centimeter are suitable. Square weave
screens are suitable as are screens of other, more complex weaves. Filaments having either round
or oval cross sections are preferred. Although advantageous, it is not necessary that the filaments

be transparent to light of the activating wave-length. In addition to screens, foraminous elements
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The light-transparent portions 658 of first mask 654, i.e., the areas that are not shielded

from the activating light source correspond to those areas of liquid photosensitive resin that will
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After the first stage the conposite was partially

cured, which neans that the first cast of resin was
wooi04f0880py cured by second UV source, e.g., | ap@I/68D303/040965

descri bed above. The parti al Ig cured conposite

conprising the first cast of 40 esi n now conprised the

teardrop shaped depressions 710 of form ng structure

350. The first cast of resin exhibited a thickness

above the foram nous elenent of about 1.3 nmm (0. 050
Additddnplly, Tidévidual tayead dfycumbllﬁ wirmanbekaid@ ima gredeterntizedmanugrsuch that
la)t(eﬁhs:haﬁ&gr ggeglgg quﬁgerlal gro 5 1%1 ct‘a(r)ltsbg atrane Iec\i/ ggr}frénz % f%?rﬂ%g%ttnfa e ﬁavmg
vagyiqd ietekidl pro@ertleb\/cmoagﬂout isi thikkre sss foo Exaaipleu tAs2n rridi{iéhalptdcessing

4
s g PARRHC S PEA or e ke P ek RS gty
curmlsmmsheus&dingpﬂoeesséﬁsmhwm havi ng a pattern of

dl a ntl{rtix%ragss &gée s tl((): E)Vﬁ1§§ o1 on tgﬁnmg%tgé) oto m%mg)acfhrmlplg structure by use

of penibiby-evred ‘tsBahs”ejf matenalrbneacwhﬂmicdrfaim tieipaniglhecasd sabsasn be
illustrated in F was cured a

sy ik e S Raf i el PR B0 4R PP RB40. T

upbn fullylverind) heedully R4 reS&Sled(ﬂ?SIﬁY hbede@bsioes 7wffbmed1 dig, via laser

e OB O ety LI HHBURE e oo n- the. composi e

was (pm&dvmﬂge df inykiog 4 Enhmg gaEtposy use of mrthﬂylciu@hf‘slaﬁs” of material

pl%cgﬁ,ﬁlgg cylmn 3 “%azfogra B%E%tgl%e nymldrfolgt{)nn utqlfed %a\é\lﬁlf])f pa oth a%tog?rall support
snmatntea‘bﬂhm@nﬁﬁg girahse. Kok cxmtbla) I:he$>alﬂt1ﬁlﬂ3t-eirghdldbe parndfe layered over a
vva er. um s S t i ona
ol e R RG ® ae pepS Rt 0P Rt cylly SufgE pariany-
cupddatabslcanlbectme2idhered to&he foh@sohs fembert \hlach:as o aiuhigary if:treof the
resu

i bel ted f.orm . i bited
T R e

thépartiadlly-careg ylabd @nte &lid yp anm 4 mtam/cﬂy rigid Ibatranepem&bkzemmlnme such

oo RoRO R T RETT BbUP o Eronie 1§ Bl ore. et
hoabgwomb 6Budnires; fon sxampé chnsbepeavided it tobdarforets, sip@athangoo fully curing

R R b SRS L b gt B e ol RRERL G Fndih i

peﬁﬁ@b&&?ﬁﬁnﬁﬁ@suﬂmﬁm Phot om cr ographs of repr esent ative

el a0 T 0 S

mdiding tdclmatluepfnoﬂﬁcﬂﬁh@ﬁbﬂnmg sinraand0Sscasi inhaggative impression mold,
S| ONsS st .sur

t the f '

oy RGP o7 o P f5 B bR oy b laer
mihined toofoiny the aeg_aneé df}fommgasﬂrubtnre 3s5hd.ef, b mld Iﬁllvmgeheofltemhﬁhape of
o6 FEnsr 8. ChPPl RS SH e EROERL 004 o motd ot
apbﬁjpmtalgi applied @etldtaweagaﬁts lané therliks,@nis kinow e mtthgm)uﬂ‘hd: tezultil@ forming

t he 0sensi si,n-curjn rQcess, r
sl Ge AR B bRl R oS HspelPo ST RaeEE* 1 gpsnippd moid
cotlhlehaper lﬁﬁletn;t thblfeindjyteleomopldﬁiig, fexanmple, a metaltio fonemg@dudmatﬁo Also,
foﬁjglgg %63?8@? BE‘F’H&? el :%g/ﬁoé' S#eet?oga% %& Cg Trbwﬁlﬁh successive
laysdrmﬂnyatdml/aragu1M§ k1t<65slutbleie figm. corrpl et el y t r ansparent .

In t ITeba gzlfn[cta%gst tb éqaagng NGl e 6(386) ?ro glem%le pofymenc

| ayer™ ey
mqitaliatl,l sad:H as tlanmz&ehal destritfetwath mp@lt totHIGS 1'5sind P4-261s that the forming

partially cured resin. The

Q




remai ni ng steps of the process are carried out as
descri bed above, including the formation of
w@e@unsmpons 2250 by use of second mask 656. |PCT/OER03/040965
manner, a formng structure is formed having
protru3|ons 2250 but havi ng #b depressions 710.
Depressions 710 can thereafter be forned by a
separate process, such as by laser etching. O her
nmet hods of nmaking form ng structures are contenpl at ed.
stmﬁétﬁre&sxﬂeﬁﬂleenongsm b8 ptiliid bs a amtifuioes b, nyelclivkeadapemgking belt is

ussﬁllnt%‘? n%q%\?eb%gl}t{é)ﬁect ”Fro%h 28gv utr %Pl%}]e%%o'% 1%;}%)?1? ﬁegtgj Pe?erﬁeg to herein as
a fl&libidrseltal fomiigy sitrad:tureB Be m‘ﬂieltai’ m:meann'gaﬁ:tbe f(bgmng structure is in the

suf ficient t e the '
o SR TeRBRL- Y Sty R [ oPsaGER ofpppgrmaling bl as
oppbR Reshelaiv e figid b.}bu&pdmﬂll-shapbﬂ aﬁmmng Indfict bly{e ifbtrﬁmg Bigucture of the

d t | t d
PRS0 PR RC ST BBt PE e ebe s aking
ta&m&ﬁpﬂgmauﬂmmhﬁmyquulIy cur ed, cyllndrlcal sleeve of

t hat . can theéea ter

| t
ot c G o G REBr L Pl e BLg] s ey Rmgfaf pprocess o
miMity 4 prayrdiie wEBB0 of the tnvbeioahubihg oflexsble bel@d }ﬁo‘rmo'fgsﬁucbtsre 351. As

syt ag Bl 505t o oninge B ARREmaS bl ko

tehbidnied By Sarfoypiotiers, ek‘gEJ rbﬁemaimon Beltgar fOﬁIﬁS@Sttubmte 35mvoduided oger

o B e T S on S S S e E e S el sty formine

dréfa 5A8ldid presuadot §iim 120dé suppliell oh &yeirg sahchad 85D 'Hlerfaﬁianon of web 80

can be laid in r edet er m ned er such th
o R SR S ar R TG Rt B 1A PR PY SL Bafrepg FIG: 9 mnd
fo&ﬁlhg‘t age03s00 Therafire pfe@ﬁmrl’vgabsuﬂ uantharsebjhmdl totjquid mt 540’1 (pr jets) as

|aI 0 S. rou hout i.t th C
B R 950 (o e B Pt ol R B rocgyscpied
schﬁﬁlﬁfchll‘y ialFI1G.@oadpiny IﬂeﬁMSDG o fornding gﬁﬂdSI_(BLiﬁ aitlogals i@sause drying
cured resi

tween | ayer f ti A th
ey s el B e L Vet Seas el Sty helpw.
TiRpifbeNia |the\ba{bb&tﬂe@ﬂ1ie@ﬁb&d‘i\eltﬂﬁeﬁﬂ&ado BG. madryigg mefmr5a0 e be

struct ur use artially-cur "sl abs" of
reﬂlﬁ?egﬁ’ly af ﬁ?ﬁ’ﬁx’ﬁané)t/‘? fuﬁg‘?"&% Precst W'%i%@%par tially-cured
S| abB‘l dnaBmb&limém)RuEdets St die fidi @sedidnd thapsdesd iayRentiblby mbiquid-

R B o T LA, B TSP T, e

mba’j;\d @s geEies sbovB. SPrédifdsof ﬁfnmﬂi), is Beafpd, by véhRatlnRaey thatetogdthangyith

to produce the final c al. formn ucure. .. ...
vttt R BRI S BT e DR PR &8 yPeruge ag iavid s
usp@ it thid lptdgess Hoatlyingis iﬁ&&ssa@t aﬂ&iﬁh@dryﬁig stejpl dicipdeddieredn can be

cyllggrical formis that the cylindrical formutilized
eliggjpat part of an overall support structure for the

f or MAfganYe lsetmtinl FE} ZF%ltGZN‘aamﬂih@stmbhfb PBadbésalot gimpllyrrﬁidte on forming

| he | d
org 38 i gt e oL e BB ATy R g i
gduhba omrﬂ)mahg d/rum(ﬂls ads pbfafably dan mm beted dsthergatuétore3iR s
un tar

whi ch t
SOpETTHG TETVRPUR S\ ALECSrep e P g bt rinBigD iyided Sver
belkdd ﬂi@ﬂninlgtshtucfttﬂé 35edhodrofoRfedsds desetibydeabofell [Atfi’eepa,ssmg ging means
54} g%e?tséjfongﬁ%%d 3 ag% 304 4 fs De. ﬁllgl(ljsugiglc iiBred, fortn | AV 80 of

the present invention are guided off of forming drum 518 together. That is, polymer web 80 is



as a honeyconb nenbrane that can provide support and

rigidity to the formng structure. Metal honeyconb
w@reosseees, for exanple, can be provided in tROINUS2003/040965

forms, such that upon fully curing the

partially-cured slabs of mat4%ial, the final structure

is arelatively rigid, cylindrical, air perneable

formng structure. Qther nethods of making formng

structures are contenplated, including creation via a
mﬂtmdtdy fgcoh@etwikioihe suppﬂrteoﬂhydiéltécfﬁmfx@g mgrésm UThid l’p@mﬁé @urther

cast ne Y ressi on
ProcBisg ot i e OE B a3 BRF Bl Vil ke ngmpr web 801
stifehppored oy thebated frRing Stuchee BSIS & thisraahbn pelyhe Wedrsmchdendure
structure a.nol d havin

negatjve of form 5
e A ale! SO LR e, e ot gopyise de i Bing s MRS matier.
| as Gieltﬁﬁﬁiﬂﬂnﬁ@dtruo&n@%lydﬁﬂ pol§ et \elebbm Ak $redddliythe aﬁréc’ubﬁl {rdicated in
ents

A NG g KT TR ST -

cah B¢ 1 thgforrh gf M%Itdtihg di3mlis wlizmndn Em/ @91 e chas lrllﬁ dtﬂq&?f%fhlaﬂ&lown
, terpatiye t.he | aser chi ne
coBb e Sing e e R P o er v 0

an@ ¥elrealfermingy stmtialel 35T tof e EtidRGn S MO, @1o3ler, At Arying means are

for strucitures.coul d be forned by way .of . )
oW et 150 6 B HAPEEID T et OB e Leieg (sehniquss egegmon in
m&ﬁqﬂmhgmgaMuanabb&yhgpqﬁrwaﬁo a suitable foggb fne of
struct ure, rom

the advant a formn

{1 e PG MsaToMeYT i Titerbapaioes SUpe Aoy g car B2 A blted
At et ot

the formn
sueh 3 3t la?%cq%ghwé%e def%@%%w%e %Q’ P‘ﬁ}’f?fé‘t? vigh 8. Fluid, such as
airC €xitbie Tﬂcbi‘@édisfr@lefhb outﬁiué«‘ﬁ thd 1Kﬁd690fmaﬁ1@§ (!FﬂﬂﬁlSl]Zl, ap Shdbwni 115 FI(}I 260br it can

oV |one Tr okhan ent, Suc
be é%fﬁ?qhﬁ%ﬁ'g g oytside, In gpther co lgllré % the point FF@ 'f}ﬁ ifluid effects
drylb@bﬁ@@mefle b sg whild wieht Wrernsﬁﬁslﬁﬂlﬁyupp&@dtoad)eltddsoﬂiﬁagutructure

formn urel in the form of
35i i n,aqn@g%h@ti Bl dete Dy corfit (Y inadus rotation
VCE)GlFW@MQH bb @dlﬁlstél?lras ﬂ&:{éﬁlﬁﬁ&‘iﬂ léﬂ%&eﬁﬂt@ate gfymgQﬂ POy RErié (IﬁelﬁSO prior to
el at.i ar drum shaped structure. In
be'FlﬁéPlde‘il#EX‘?%}’ﬁg Sr‘i';‘“’s&%?uct ure of the present invention
can m@mgurdfm gRctafBave apmamrm&gm 808fotaid iR ﬂlﬁﬂmﬂwtmiﬂugtgpolymenc
cesses for, makin ext ured pa such as tissue
weh il gpd Bptoraestusige 331 AR e luid syt eans can be utllized t
reth@RIRGRIEMAed ﬁomrpelyaﬁh@%mtmﬁﬁ réindVEI0B@ES canQhicluddBkinife drain
of i,nventi n using a flexible

I t
in @éﬁ%@ﬁﬁ%{?% ﬁ{f} caq ﬁgi?clflﬂwg agtive romaval W BYHPS 9343 Jnayn in the art to

redyele Riaftg bsck eltht Uy @ofSBding @palatis. angﬁngt drivd QU cdaeiav@aiposmve pressure
and hel d tensi oned by various_rol

menber i de
chagnlr ?w%ﬁm@s B IOV e PO PP 1P STt 6 fgEAing drum 802 pror
to @péaﬂlagl tHe\pedcessfo® kuppstEinglbalsd fodBing WhidnRe 981, IR Rehotédtah be
structure is su forn1n

. 518 belted formn
Smaq}% fAPEH! g ﬁ%‘“?:l?f‘ééﬁ‘? SOl Apseprioieh ﬂﬁb&f b dreigfpe nto & water
redy6le Byshgn. St ruct ure 351. The formati on of web 80 on
formn tructure 35 eds the sape way .a
dos QIR BRIV RER LN tar# P*@@E Geping it 33 4 auld?doqufrﬁgymg drum
802|120 wel Beiséparated ffbhﬁ&bﬁé(ﬁﬁhnﬁi@ btrukéfde Eﬁrht Réparation point 830.

ed to Li et 5.
Frosnl1J t 1sep%gnt polymeric \géi:) f% rlqay be, i nece sary, u%Ject)ed to additional drying, such as by

radiant heat drying means 840, and likewise, belted forming structure may be subjected to



well as drying neans 590 (or drying/annealing nmeans).
However, in the process described schematically in
WO-@B4/02899 dr yi ng means 590 on form ng drum 518PCHUS2003/040965
optional, because drying (and/or annealing) is
provi ded for el sewhere in th# process, as descri bed
nore fully below. Therefore, in the enbodi nent
described with respect to FIG 29, drying neans 590
can be replaced by re-heat nmeans to further form
adgitiondl /i s, $@4 as forced ae deyinpodéanresi0, h plgjedseh, ptbergirgugmeans as
su?%b eeﬂ]rgl%r tg%grgbesigrqng CJHEII%OIPSI‘CQI? g% 12(131 lz (? gs%%ge%ga!rf{ le}{g.\g%l!hhtﬁygi}ﬂlenc web
80ds ytiffigertiy ainsprid & ﬁmleprptwpdlmeub by stp@< ané atsltedrf@famtg sgeture 351 is
sofERGLY Ida AR Riap oRE Y sRAle iy Fh Hpiok S AFRKE Rt 225 orpotymeri
webBof @mfﬁc{mﬂy: dmysmansmb erfbagn stuoh fhet prsFgasactcs weistuBFdlated problems
ecau Ui 0 Nq) o drying
suc asrpé(gg QLI I,léew n tlbe pto gé %gb a e uél lﬁ’zeg Plgéél ?%gaete her el n
can be ellnlnated. As can be seen in FIG 29, belted
form ng structure 351 does not sinply rotate on
formng drum518 but is guided onto and off of
form ng drum 518. As belted form ng structure 351 is
guided onto formng drum518 it is preferably dry.
After belted form ng structure 351 is supported by
form ng drum 518, or concurrently therewi th, precursor
web 120 is guided over belted form ng structure 351
and hydrof ormed as descri bed above. After passing
drying neans 590 the belted form ng structure 351 and
a three-dinensional, apertured, formed filmweb 80 of
the present invention are guided off of form ng drum
518 together. That is, polynmer web 80 is WD
2004/ 058099 PCT/ US2003/ 040965 48 intimately in
contact with and supported by belted form ng structure
351. This permts further processing, such as drying
or annealing, if necessary, to take place while the
pol ymer web 80 is still supported by the belted
form ng structure 351. In this manner, polyner web 80
can endure nuch greater work w thout coll apsing,
tearing, or otherwise deformng in a negative manner.
Belted form ng structure 351 and pol yner web 80 are
guided in the direction indicated in FIG 29, i.e.
the machine direction, to a through-air drying neans
800. Through air drying neans can be in the formof a
rotating drumas shown in FIG 29, but can be in any
of other known configurations. Drying neans 800
preferably utilizes air which is forced through
pol ymer web 80 and belted form ng structure 351 to
effect drying of the web. However, other drying means
are contenpl ated, such as the use of capillary drying
or limted orifice drying techniques common in the
paper maki ng i ndustry for drying paper webs. Drying
nmeans shown in FIG 29 conprises rotating porous
drying drum 802. As belted formng structure 351 and
polymeric web 80 are supported by drying drum 802 a
drying fluid,




such as air, is forced through belted form ng
structure 351 and polyneric web 80. Fluid, such as
w@ueog/0588m9 be forced fromthe outside to the i nBCTHESIN3/040965
drying drum 802, as shown in FIG 29, or it can be
forced fromthe inside to th80outside. In either
configuration, the point is that the fluid effects
drying of polyneric web 80 while web 80 remains fully
supported on belted form ng structure 351. Drying
whaticRideansi ons, fluid flow rates, fluid noisture
content, drying drumrotation velocity can all be
adjusted as necessary to ensure adequate drying of

poly we r|or to. ui ded of.f..of ing .
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belted form ng structure 351. Additionally, fluid

r enovala, NpRwidingafoting tirith ica@meptising at feestorevacingu tlghmber;

renoved from polynmeric web 80. Fluid renoval means can

i ncl ude. apsividpige foifigstruétref the firmipgdiruninr8bdng oteablampon the

al so incluyde. active renmpval via punps as is known in

the art t Flgélf}lﬁ‘ PALPRYMick to the hydr of or mi ng
apparat us. ch aﬁb g%l %rm vﬁo r%Hrcl:gi ht%}/e 1nt%r0819ﬁ%ctﬁ ﬁembers that define a

pressure I'n renovi ng exce
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to repeating the ocess . upportin

structure 351. %ﬁ“@a PPEY %gmg an um@atf%ﬁlb @g%rgog’%’ 5@1 irst and
I n contai ner 804amnmmnmﬂnwédmhbpnmgs&mﬂm@y such as by

draining into a water recycle system Once polyneric

web 80 and bebt a@ldralnmmotslsioumxmnding Siomesaid fgsiisekbage of faid

of drying drum 80% ¥£ Ime web 80 is separated

frombelted for %5 Fuctute 351 at separati on poi nt

830. Fromthis

necessary, su egg P&kﬁ%ﬁ%gona @égg?ﬁ%¥b§§éﬁ%5%mkvmmge
radi ant heat drympqﬁnmmmﬁsiﬁamﬂxahu l'i kewi se, belted

formng structure may be subjected to WO 2004/ 058099

PCT/ US200 8*t0uig@aprecdBorantdhi direalyaintcthy forgingetawetire;such as

forced air drying neans 850. In all cases, other

dryi ng dreansingshe femingdtiucturgradizeent the varuowebarnbeg

conditions can be utilized as necessary to ensure that

pol ymeré.c apwiing 8@uirs asasufficisntlardl yo idyee psiifieientpartiahpgpssure to
rocessin

g tructur e%%%fgﬁﬁ)thg 8&1&1}1?':&' cgfég r’{@Plg fgrﬁilﬁgtesgmé%rﬁg@by forming the

i ntroduci mglymericwelr exhibiting atséie andmlby tagtile ghprefgiop on pideast one side

fibrils 2%%&%? polymeric web 80. Sufficiently dry

means dry enolgh such that post-manufacture noisture

rel ated problens such as nold or mldewin the

polynmeric web are mnimzed or elimnated. WD

004/ Oﬁég%%}oﬁgéﬁﬁgg%{t&%g?a teri2&d in W’l@tthe hx%trgéléﬁs REL dnSiverage

ng ap nmeric we Ibitin
S of t dwighteflakleadt 5& midrans lamfbadi@gnt@rph@ﬁonﬁtm epater- gh%enter spacing of

2LQe tRRL& A out L EFmilRL0d characterized by the steps

3. The method of Claim 2, further characterized in that the protrusions have an average
height of at least 150 microns, an average aspect ratio of at least 2, and the center-to-

center spacing of the protrusions is between about 100 microns and 250 microns.



a. providing a formng drum conprising at |east one
vacuum chanber; b. providing a form ng structure, the

wo eooriopsy9st r uct ure bei ng noveabl e upon the f oPET/NG2003/040965
drum and conprising: 1) a plurality of form ng
structure interconnecting nefibers that define a
plurality of formng structure apertures, said formng
structure apertures permtting fluid comunication
bet ween opposing first and second surfaces of said
fior m whe ﬁabthbttcﬁﬂm‘_e pf tR9 praching ching, furthér gharattenirsd anbat the forming

extendi n ace of i . ] .

ot r uortgee BRI s Set iR et L gidiefde comprises
col untast abai 1E50pastiusignayer synercageimets pefitst usthéearaf  at

| east about 1; c. extruding a precursor web directly

onto the formng structure; d. noving the formng

St ructrus Rethod slande thhpremmg whairod) alroeeterizel byahpddditiogal steps of:
vacuum at..a suffi to |n uce. a

parti BTOVHfI‘@sassﬁVrée f&’eg}c%qufag?eﬁ}l?%tge VHETT € ut’5(iehb§t g%ﬂmlymem
f or m R@b sfidr et step@f aﬁpﬁg&mmymfmrormmﬁgnn the prapwkgrrvebite thaddyming
exhibiting a soft and silky tactile inpression on at

| east S %ide thereof. 2. The method of daimi1,

further characterized in that the protrusi ons have an

ver age ej of at least. 50 mcrans a e

B ot r ccpohiel Fyee ConrEroreny stea s Bl iR Phrred
| east palymsiic dEWfréth & EubetantiaBy plehar pnbfhi&ndpnbéurﬁr avien s2id method
furthe chara g %ed I.n that the protrusions have an
averaﬁ arachexized QY B S of a5t 150 mi crons, an aver age
aspect a apio@idiig saitl pfeela'sdr w2b; mmd)réchﬁom’uﬂmving athidmesser
spaci ng of the protrusions is bet ween about 100

m cronsg. and cr.on £04/ O

noy edooBrupget i Grucigsd PH"Sg‘?Q’?&%"ﬁysaldff"?’ﬁmg strucfure
precedi ng c@h@sn@ a piunz_tltty}eﬁ'prmhmoas; s@d progusions hetiag art dspect ratio of at
];8: ][nagg als tr g{ffe)ﬁrfél{l# soScFant%%r':erJoaCFela it urrngﬁl hfﬁ%’ of E‘O?I‘angtstructure

| east abo uperﬁlfe&&alp rapetrmws Iptanmg pad omeMrserfapemﬁ saidtfenmingf structure
first surfaf?e area. . 2. ghoneaotg of any of the

pr ecedi ng™t %?ﬁ%‘m%%gf‘ AT et 9263°0Y° t he additi onal

steps of: providing a source of heat; and annealing

t he poloy meupporting keibpredvemt Wnlgommi;lfpmliymticmre;web after

the step of applying vacuumto conformthe precursor

web to & hg Il}g gﬁtQ&st O%E ﬁgﬁgwsﬁlﬁ > Jgte toAa1 Ee@lﬁgorf\x%[) tcSTPalﬁbéwld

a Mmacrosc expan nSI onal
aper t ur edprecursor Web to be formed into a macroscop1cally expanded three-dimensional,

apertured polymeric web comprising hair-like fibrils and apertures;

e. providing drying means for removing liquid from said apertured polymeric web;

and

f.  drying said macroscopically expanded, three-dimensional, apertured polymeric

web directly on said forming structure.

7. The method according to Claim 6 further characterized in that said fluid pressure jet

comprises re-heat means or high pressure water jets.

8. The method according to Claim 6, further characterized in that step (d) comprises two distinct

steps:



pol ymeric web froma substantially planar polyneric
precursor web, said nethod characterized by the steps
w@boo4@380py ovi di ng sai d precursor web; said preROr/E82003/040965
web having a thickness; b. providing a formng
structure with opposed surfafes; said forn ng
structure conprising a plurality of protrusions, said
protrusions having an aspect ratio of at |east 1;
said formng structure conprising a nultiplicity of
form ng Sérimigy nisceoapaipesstby apdying affict bigle pressnrssflupd mtiongd
sai d opposed sur%ac%s of said formng structure in
fluid coRARP¥atT o wi th one another: c. supporting
said precursor web on said form ng structure; d.
appl yi hg fadmibgtatlike fibrif by applyings sgens High pressurg dpid jet to said
precursor_web to.cause said precursor web to be

formed i MESUROE: oscopi cal |y expanded,
t hree-di nensi onal, apertured polyneric web conpri sing

9. hahe mkihkeadcbidinglte Chaina 6,fpuirer diragasterieed hyr ovi di ng dryi ng
means for renoving liquid fromsaid apertured

pol yIeg | ' | ASEARAE Abbi¥ared polymeri
expand%d?mﬂﬁﬁgg?gpﬁgﬁgf %%P?g(pg#ﬁﬂggg polyneri% a%gm}mwnc

directly wab. said formng structure. 7. The nethod
according to Caim6 further characterized in that
said fluid pressure jet conprises re-heat neans or
1(hiTha npthed sespwlinggo Elain 81 fyrtheg chardréeried indhit Bie diRY g apnsaling steps
C aim characterized in that step (d)
cc%‘ﬁep°r°|‘ng’iél§3?%“g§{e§'ti nct  steps: WO 2004/ 058099
PCT/ US2003/ 040965 52 a. form ng nacroapertures by
applying a first high pressure fluid jet to said
precursor web; and b. formng hair-like fibrils by
appl ying a second high pressure fluid jet to said
precursor web; 9. The nethod according to C aim 6,
further characterized by: a. annealing said
macr oscopi cal | y expanded, three-dinensional, apertured
polyneric web. 10. The nethod according to Claim9,
further characterized in that the drying and annealing
steps are conbined as one step.



