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invention relates to a formng structure for making a

pol yneric web exhibiting a soft and silky tactile

i npression on at | east one surface. Mire particul arly,

the present invention relates formng structure for

maki ng a three dlnen5|onal polynerlc meb exhlbltlno a
APE ! 2FY
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i nterl abi al devices,—drapers, trainng pan

i ncontinent devices, wound dressings and the |iKke,
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a so | ot aci ng surface
diepoaihisabtaorient. sur f ace f eel durlng use, an absorptive
devi ce gives inproved wearing confort, and mnim zes
t he devel opnment of undeS|rabIe skin conditions due to
prol onged exposuBé 21 : p 13 ENIVON hin t he
absorptive device. Wile woven and non-woven fi brous
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g@ pass to fluid into the absorptive article. Once
sorbed into the absorptive article, the quid
retalnlng feature of the topsheet preferably event s
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Desrpéle@u@ﬁ transport charactenstlcs allow the topsheet to acquire ﬂulds such as urme 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



rewet. Ot her macroscopically expanded, three
di nensi onal, apertured polyneric webs are known. For
wexenpseteo U. S. Patent No. 4,463, 045 i ssued to AOT/USR2003/040964
al. on July 31, 1984 dlsclosgf a macroscopically
expanded t hree-di nensi onal ynmeric web that exhibits
a substantially non- glossy visible surface and
cloth-like tactile inpression. Ahr et al. teaches the
criteria which nust be net with respect to the
the togsheetr IPyeferphiy dathpaeneeics flyid asiviplEeAN S 5P e e raximized.
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Iscrete surface aberrations. Each_ of
Tms sk ofwfficient deflsetianaiereststrarathe saftwmmﬁlmqpﬁrma@ by the user’s
ﬁFd unli ke the web structure disclosed in Ahr, et
at | east one mcroaperature is provided that is
substantially coincidental with the nmaxi num anp A
of e&ohpwneddedutionde faRIPYsrihe SpHacss BRRFPSHIgN & the web of Ahr CHI
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particular, it



appears that a web according to Curro 643 can be nore

susceptible to rewet under pressure. This is because
wohen/sgeh a product is used as a topsheet in BCT/US2003/040964

cat anmeni al product, for exanple, absorbed fluid can

be urged back out of the product through the many

m croapertures of the topsheet. It appears that each

of the m croapertures in the structure of Curro, et

al. 643 can provide a pathway for fluid to escape
Chrroret aln‘64Rcidich yiofgs alsdiepama seRieEy R CamPAIBE 3R Bléaﬁfeptably high
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ntnlwélwéﬂﬁ‘anepassﬁémlyeuahém fee%le?ﬂ tq e Abgprpes yrths wpitasy pepkin. In particular, it
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eviating the shortcomng of Curro 43,
isecaspwkentsgctborprduehis upadas a tapefeetia §§atalﬁﬁpl?1@6‘lﬁ%‘%t fOé geample,
aﬁs%ﬁ)e@ @u{dq:%]ge urE&f ba%@%k ﬁe pfoﬁuétjtlf?o fﬁ@ﬁe m&@ mlﬁogﬁeﬁuﬂzﬁ 8f the

I ssue O, . Lee discloses
tepsiashdt @@S&rmhatree@l @tt%ﬁﬁllcwenﬁr@m%ﬂr ihe BtE§tUrS ofi (hrigoftypheds can
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Lee "462 for rmaking macroscopically

expanded three dinmensional, apertured polyneric webs

r esulAtismpty apalleigtingshe sHorteanting et GHyex 6f% 18y 3tiSEPlte Both maximize
sOMAL O 0L 80 rew bR SR8, fIPRXYmbIRL iR 15S.IPaE NoOf, 248852 issued to Lee, et
m croapertures that can retain water, drying
ag.omdcs, 3001q Ugadiselpiss a egmprpision registat \E@%)m%mg rigid polymers. The

c§1!n Esﬁdncr@snsttan@mmé Sei@bolSREk B¥ips Rftke Qc?eﬂ:t LROME Fifid polymers utilized
cant capitaloi hvestments 1n drying  equi pment.

t@ﬁéoé%ﬁﬁﬁﬂbeﬁfmﬁﬁoﬁﬁpﬁﬁbch to effectively dry such

webs is disclosed in U S. Patent =~ No. 4,465,422 issued

Sept eleLmdR; thd ﬁ?ﬁ%o&ﬁm%ifn%@esse@ tdlsé‘lbsedQ‘@uﬁ‘d»J et 11€%43 and Lee “462 for
dr awback associ a he webs disclosed i.n Curro

mabyg nepsepseopisalivigpandspdhree diggnsaal, apranedPelyBRric WS regyfs in a
DARK S FHa?m{lQ Be Hﬁé@?@ﬁ%dﬁfoﬂiﬂ?g My hO AR lah P n@ssticss of the

entrap such as ‘nenses. The entrapnent can be
rhigropyeetuteh therap avtaily etsT, dRERESOMpISEcia) ﬁﬂ%‘ﬂesdé e yiebs consumes
g%ﬁiﬂ%glﬁ Rfnoudt Gtr eﬂé&%? Fahd Ezﬁlsreqd: e ldng1f§£%1t 65&&1&9%%&1@%1&@&@

or near the surface of web, and_can, . therefo
cqeipiugntc One @@enph affan eppsoagk ﬁ)rf‘éfec%"eb’quh sifeB eps ig ﬂ@ﬂ@@é 0.5, Patent
ﬁ'4@ﬂ 2|q§ ubd temmffz sotaehnheeat i vel y affects the
% he wear er and causes the topsheet to
not have a clean appear ance post-use. Anot her

at maﬂ{nerfgrt}ﬁr digivback ppsogiated vih Hglw_eﬁéﬂlsclosed in Curro ¢ %53 an ee ‘462
‘?ﬁﬁ LSRG EU Gk lﬂn %ﬁ@&qaﬂqﬂﬁpthe RA¥dnAY oPle ana@&ﬁﬁes to entrap fluid,

nctlona surface 1§ Pat. No. 5,670,110 ued

sugh Pimepsese Thgygnirappent gé]dqeég,g)@ ,mlgsapegfgrgythemﬁéve‘;\étﬁi/g;etween adjacent
lofd ?e%n'e@l Fluﬂltslo |eht?a§ge(f teRhind § REE MEQEHfACE Bf e S4B %ﬁm can, therefore
printing rol 04/ 058460 PCT/U82003/040964
hedmeangact wsﬂuhe aigatpr § i} fegprolongedmsriodsiof Hig- E’I“éﬁ\?“&‘b’é"@%*é"ely affects
tfxé)gklﬂ@eiﬁiﬂpgf tHOWEELGh@baniB RS thithedt R ARK a cRhh hpe@8nce post-use.

Accordingly, 1t would be beneficial to have an
i mproved formed filmweb that has . suyperior tactile

| pr cARish aeRP! S FpREHIEGH=OR (e RFIEIP RGBS BIE | sgpanded web
having an improved functional surface is U.S. Pat. No. 5,670,110, issued to Dirk, et al. on

September 23, 1997. The web of Dirk et al. utilizes fibrils achieved via a screen pﬁnting roll.



Additionally, it would be beneficial to have a forned

filmweb that has superior tactile inpression and
wonrosiodesof or superior fluid retention and r ewetCT/US2003/040964

characteristics. Additionally, it would be beneficial

to have a formed filmweb that has superior tactile

i npression and provides for superior cleanliness for

hygi ene articles. Additionally, it would be benefici al

to have an inproved process for nmaking a formed film
Hewpverfsareethprintiog gsarrelaiivelyadew precdsprinr awking pommercish welisdersonsumer
agﬁkssuperlor fluid retention and rewet

aracteristics. Finally, it would be beneficial to

have an i nproved apparatus and nethod of naking

f or mi4gomtinglye it tioaldibs beredieial tagave andmproved ﬁonmdv’@m wqbalnat has
sRBorStHRR! 1hfﬂfes§1@rp£ﬂdls§pelr1€pﬁlﬁ§ ﬁérﬁﬂng"]%lgpé?ﬁégv' des for

superior fluid retention and rewet characteristics.

SUMVARY OF THE | NVENTI ON A net hod for making a formng

st r uédditignaliyyit weuld be bersfisialse bave adorared film veh giahlgls superior tactle
uhﬁ}@srsﬁaﬁ %Qc%rohﬁ@s fol @p AR ﬂGﬁ'IPcEﬂﬁh Bl JeGr@t hhaRsridgts. )

providing a formng unit b) providing a backi ng

film c) prOV|d|qua forami nous el ement

j uxt éﬁé%lpwé% ihwoylg paprngleid tehavae dermsd élnﬂ Wé'g hatchep pgperior tactile
1rﬁér€§§ioﬂﬁaﬁ&‘p&ﬁa&%s %)éhoﬁr BiBarfliRET FF By ikl &tic3Q. t hat the

backing filmis |n erposed between the foram nous

el ement.  and the lwnrgkun it; e) providing alig

phot é‘é‘e&ﬁlgwlwéwwéé prbengficial iohaye ﬁ@ H%pre\@étpr%@ssé?r rflqlfalg a formed

filrh Gdb that e LR BEShdiili8r fe@éidn{hnﬁgrdvlﬁﬁs foR syehinOuSd RkRIB Ynd rewet

MD 2004/ 058460 PCT/ US2003/040964 5 g) juxtaposing in
%ieiSng rel ationship with the coating of

photosensitive resin a first transparent mask; h)

cont F@hily, AGvculd beteheflchil KRGS iRBEABEIpphRARS a@@ﬂﬁetﬁ&d $fihdKing a
and the first mask of the coatjin to a presel ected

fopmngetrugtyre & forayingg oreed flared i Brscursrior 1pkle iprigssion apd provides

fdris@idtioN@Md RgenBon A@tbwAthagtepd¥®l ength  through the
first mask thereby inducing partial curing of the

phot osensitive res for goll hic sl ab of
partially-cured pﬁ%ﬁg§§¥¥¥§ﬁﬁJi@g§+ﬁ;—ﬁ9—renDV|ng t he
first mask; k) repeating steps (a) - (j) one time with
Aandélhdd for Rilting SRang stiR e v plgachfgat piérdsiohs éxtendigKherdfrom, the
st eps &gh-%ﬁ%.and%g secpond thickness in step (h), the
secoM§PH FURITELS iRy °F def i ned bet ween the backi ng
filmand the second mask and being greater than the

first) 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;

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



t hi ckness, and, in step (i) inducing partial curing of

a plurality of protrusions on the nonolithic slab
weucl¥/oss@mb they are joined to and integral w tRCTHS2003/040964

nmonol i thic slab, and rennving the second mask in step

(j); 1) imrersing the foram ndus el enment and partially

cured resin thereon in an oxygen-free environnent; n

exposi ng the foram nous el enent and partially cured

resin thereon to light having an activating

wav elge nigktapasingfimédmacing relati¢nship avithithd dogting af @biotpsessitive resin a first

resul tipgdn.theqformng structure having col umar
protrusi ors11£s ext endi ng therefrom The nethod can

further conprise the step of |aser etching a plurality

of aperiogireling afitstiicknasedetivennhehgclng filst andghe firstroaskobihe coating
apert urgd £ QLA00flr uct ure. BRI EF DESCRI PTI ON OF THE

DRA I1e the specification concludes with clains
particularly pointing out and distinctly clainmng the

subj &ctexpatinedpe iquid photqsensiiva resiniy Eighthaing an acfivating wavelength

bel i ev etﬂroﬁlgﬁhe R ma MBGLEARd M padtil BERE 6f the Efgﬂ%&%ﬁﬁ@ thsin to

fromthe follow ng descri'ption taken in conjunction

wi t h t Herma e swrplihig slal ofnagistlpsured phptogansitive ream;

2004/ 058460 PCT/ US2003/040964 6 FIG 1 is an enl arged,
partbahkymﬁggﬂ@@ﬁﬁgmg@erspective illustration of a

prior art polynmeric web of the type generally.

di scl osed i.n commupnly assigned U.S. Patent No. _

4, 34%) Fepeating gps £2)i-40) gpe Wne Wit a differat secand paskaegplesingehe first

per spechisken tbds USLLPddARe®hd thidkhis?in A& (hP HUeXBERNY hickhER being

of the type generally disclosed in cormonly assigned

U. S. Paﬁ%ﬁ‘id h5veen the Packinefilmmndsthe yeqoad maskeanid dpige greater than the first

par ti althitksesd aRD) tefep (DEERPRE barMa chffiﬁé‘&{arp@lrﬁlg? o?%rce)@usions on the

pol yneric web nmde on a forning structure,. o

pr esentMeupligig slahsuctithet they areg Oﬁe‘?iﬁ’rapﬁ aytegeh With degnonolithic slab, and
parti alreMbams Bk s@oRPhidkensted (5 he web shown in FIG 3
illustrating in greater detalrl certain features of the
polyneric web of the present invention. FIG 5 is a

cr os Y- dBEersHgdhe fpemingus slimgnt agd prpally caesd resirhergquin an oxygen-free
al ong S\6téenp-5 of FIG 4. FIG 6 is a plan view of
representative aperture shapes projected in the plane

of the first surface of a polynerjc web of the ) .

pr esBRte*PoRAgHhg %Fﬁmlmueielmremémﬁpw&wﬁﬁ repioglipreqm tg light having an
sani t aragtiviipg wavengih 1 Qilllyicid $heGattiaByVodred RsiiDER1iflgR bk Yorming
show the construction of a . catanenl al device of the

pr esentSTPHIEHATIBHcolmnar pigtrpsions exfepling hereko®nal vi ew of

the sanitary napkin taken along Section 8-8 of FIG 7.

Thd feeth&Y dad fidtei coplpribd BelstSE bEARE btehihd 4 PSS @pbriafes through the

si ngl e phase_formn rocess of the present

formp ﬁf“i"glﬁf” fz’l@’@ a‘i@eﬁg‘g‘é TR STYEYHS: partial |y
segnent ed, perspective illustration of a formng
structure

BRIEF DESCRIPTION OF THE DRAWING

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

in which:



of the present invention. FIG 11 is a further

enl arged, partial view of a portion of the formng
webkouassee shown in FIG 10. FIG 12 is a fur POBMUS2003/040964

enl arged partial view of a pgétion of the form ng

structure shown in FIG 11. "FIG 13 is a

phot om cr ograph of one enbodi nent of a formng

structure of the present invention. FIG 14 is an

enl arged view of a portion of the formng structure of .

Fl G FIG3. is Fi @largdsl, pstizlyshementadchesyedivh illyptragign hprior art polymeric

di t - j . { S

w&n&%ett?%%en%{llgdl%ggsgﬂ 1ﬂgoﬁﬁ151‘dgta§éfggle@ﬁ.s. Pﬁ:?rﬁ gﬁ). £Bi2 314.

I nven IS an en rgea view o : port Ion of .
a f oflfii 2 astenlargedpertisilyseizaented; pepieetiveribygiration ofpor appolymeric

Wel::bI 0 the]tﬁpei,f% &al (ﬁgc%&cﬁ%%g&ﬁlgﬂlg?gm PO t’&’c@nt@fo_. @,6?9:;‘@1_3.
made o For ng structure the present invention.
FI G FIG83 issnanlarged,aagiety seewanted, persprotive ilestration ¢f@ palymeric web
shown 4 n.Fl . k 0 PCT/ US2003/ 040964 7
m?fi%@\n afgrmluég Sguf) %togﬁfg@r%%gnﬁggﬁﬁgo "a portion of a web
madeFIGn4 & o fortidr aglaged, petialdevodf a teetionsf iwaveb shoywein G
i Find ok LRt 60 Br B pRsHBRVIRER
o i Oe G Pl oA e 1, pechPib R
21 i BIGas jiH samossisentiond] depidtion of merosstsediion taken glpng $rstion 5-5 of FIG. 4.
pres Lvent., v "&b L Be PlAnB W the first
o TR BT8P bt iepionttyd e URRRGEM TRl HU€YE e frs
suafasodfepalyireric wph eftbnpratehonvenfiorm net hod from maki ng a
form stru . Of R - i ltGmordlearly sh
IS 21: lgﬁ?; Soarﬁo ﬁ)%% (r;laeg’h()fé H%‘\}&a g? nlli]tév}ﬂ1 ggrggﬁc? cggﬂa?on 8f a%lry Sow
thk osmsiraugios bf aictamesiabdevide of thp presahinventiiernt i on. FI G 25
Is a tom crogra | o ion 8-8 of FIG. 7.
por ¢ B S0t e PP e e b bl B R ign 55
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étﬂe%pre .gnt iirpventi on. FIG 28 is a representation of
O RESAH ISR used in a process for making a form ng

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

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

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

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

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

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

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

FIG. 18 is an enlarged view of a portion of the web shown in FIG. 17.
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agents can be |l ocalized substantially at or near
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I n one enbodi nent the netal screen is an 18X16 nesh
wonrighissabum num screeni ng having a fil ament dpameiSer03/040964
for both machine direction fjlanments 420 and cross
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35 As illustrated in FIG 23, foram nous el ement 601

travels in the direction indicated by directional
wanro@ws&xko about return roll 611 up, over, and RODWIS2003/040964

formng unit 613 and about return rolls 614 and 615.
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contlnuous belt is referred t% herein as a flexible
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as drying or annealing, if neCessary, to take pl ace
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Fromthis point polyneric web 80 may be, if necessary,

subjected to additional drying, such as by radiant
wboead4/0ds4DNg means 840, and |ikew se, belted f®8Ccmiusgo03/040964

structure nay be subjected to additional drying

means, such as forced air dry9ng nmeans 850. In al

cases, other drying neans as suitable under the

processi ng conditions can be utilized as necessary to

ensure that polyneric web 80 is sufficiently dry

Pihiabis ctagméd isal processing into roll stock and belted
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further characterized in that said protrusions have
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group consisting of: ovals, circles, tear-drop shapes; ellipses, hour-glass shapes, and heart-

shapes.

6. The forming structure of Claim 2, further characterized in that said polymeric material is a

thermoset material.

7. The forming structure of Claim 6, further characterized in that said thermoset material is a

UV-curable resin.



6. The formng structure of Claim2, further

characterized in that said polyneric material is a
woOherssssd material. 7. The form ng structure BETASA08040964

6, farther characterized in that said thernoset

material is a UV-curable resiOn. WD 2004/ 058460

PCT/ US2003/ 040964 50 8. The form ng structure of any

of the preceding clains, further characterized in that

said formng structure is a flexible belted formng
8t rlibe farméng structure of any of the preceding claims, further characterized in that said

forming structure is a flexible belted forming structure.



